


The Philippines is one of the world’s disaster ‘hot spots’. Throughout 
the archipelago’s history, natural hazards such as earthquakes, volcanic 
eruptions, typhoons, floods and droughts have occurred with such frequency
that they have helped shape Filipino society.

In this fascinating and pioneering study, Greg Bankoff traces the history of
natural hazard in the Philippines from the early days of Spanish colonialism
to the ‘Calamitous 1990s’. He examines the correlation between this history
of disasters and the political structure, economic system and social order
within Filipino society. So constant has been the threat of disaster that it 
has been integrated into the schema of daily life to form what can be called
‘cultures of disaster’.

Greg Bankoff is Senior Lecturer in the School of Asian Studies at the 
University of Auckland. His previous books include Crime, Society and the
State in Nineteenth-Century Philippines (Ateneo de Manila University Press:
1996).
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Words are not just symbols on a page that convey meanings but are also the
product of personal experience. Any book is the sum total of an author’s life
and reflects the countless interactions between him or her and the encounters
and conversations that take place up until the moment of writing. It is, in that
sense, very much a collective endeavour though some people’s contributions
necessitate a fuller acknowledgement than others.

In particular, I would like to thank Georg Frerks and Thea Hilhorst in 
Disaster Studies at Wageningen University in The Netherlands who shared
with me a vision that such a book was feasible and a belief in my abilities to
realise it. Not only did they furnish me with an institutional ‘home away from
home’ but they also provided me with the wherewithal to take advantage 
of it in the form of a four-month writing scholarship between July and
November 2000. Over the years, moreover, they have unstintingly bestowed
upon me another kind of gift – friendship. I look forward to new ventures
and new horizons with them both in the future. Acknowledgement is due,
too, to the University of Auckland for providing a number of small research
grants between 1995 and 1998 that enabled me to carry out the archival 
and fieldwork so necessary for this project. Without continuing monetary
support from the University, overseas-based research would become almost
impossible in New Zealand since the dramatic depreciation of the dollar in
recent years.

Writing about societies and cultures other than one’s own leaves the
researcher particularly dependent on the insights, explanations, intro-
ductions, assistance and ‘local’ knowledge provided by friends, colleagues,
acquaintances and officials in the Philippines whose generosity in time and
kind are impossible to quantify. I am particularly grateful to Noelle
Rodriguez and Fr Joey Cruz of Ateneo de Manila University who have 
provided me with an institutional haven there and also a light teaching 
schedule that permitted me to finish my research and embark on new ones in
collaboration with themselves. I would also like to thank Cynthia Bautista
and Jose Dalisay at the University of the Philippines, and Peter Walpole,
Director of the Environmental Science For Social Change for their help with
various aspects of this research and for reading and commenting on sections
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of the text. A special appreciation, too, for all the generous help I have 
frequently encountered in government departments whose busy staff
have gone out of their way to provide or find the information that I was 
seeking. In this respect, I would like to particularly recognise the contri-
butions of: Lourdes Tibig, Head of the Research Data Section at PAGASA;
Manny de Guzman, Deputy Administrator and Director of Operations at
the National Disaster Coordinating Council; Cielito Gonzales, Supervising
Aquaculturalist at the Bureau of Fisheries and Aquatic Resources; and
Aurora Abaya, Head of the Agricultural Statistics and Information Section
at the Bureau of Agricultural Statistics. I would also like to thank the 
librarians at PHIVOLCS and the Rizal Library, Ateneo de Manila for their
good-natured and valuable assistance.

And to Esther Velthoen whose love, patience and encouragement balanced
by skilful insight, critical observation and comparative perspective has both
inspired this work and vitalised my life, a very big ‘thank you’.

Greg Bankoff
On the Marikina Fault Line

Loyola Heights
Quezon City
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Ojalá surja pronto historiador competente de Filipinas que coordine, anote
y analize a la luz de la crítica moderna los hechos, así político-sociales, como
físico-naturales, que se hallan consignados en los legajos de la Biblioteca
Nacional.

(Oh that a competent historian of the Philippines may soon appear who 
can compile, document and analyse in the light of modern theory the 
happenings, as much political and social, as physical and natural, that are to
be found among the archives of the National Library.)

Fr Miguel Selga
Notas Sobre Las Erupciones Del Volcán Taal

Manila: 1941
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‘Relax, it’s not the end of the world’ advised a Manila newspaper headline
describing the dawning of the new millennium in December 1999 
(Pablo 1999). The article was referring to a series of events that begun on 
11 December when 53 per cent of the nation’s population, more than 
40 million Filipinos, were plunged into a stygian darkness. Faults triggered
the shutdown of two electricity-generating stations on the Lingayen Gulf in
Pangasinan causing power fluctuations that tripped several interconnected
plants and that eventually led to the failure of the entire Luzon grid.1

Manileños, struggling home at the end of a pre-Christmas Friday rush-hour,
were trapped in ‘monstrous traffic jams’ that caused gridlock till past 
midnight in some areas. Heavy rains the previous night added to the 
difficulties as many thoroughfares were submerged in knee-deep floodwaters
(Batino et al. 1999). Tensions ran high as the lights dimmed at the Manila
Hotel where President Joseph Estrada was preparing to address a Senate
anniversary reunion, prompting rumours of sabotage and feeding 
speculation about an impending military coup by officers alarmed at his
plummeting public opinion polls (Batino et al. 1999). Evidently, the President
took such idle talk seriously enough to publicly deny these reports, 
announcing over the radio that the blackout was not connected to politics but
‘only malfunctioning’ (Atencio 1999). Even as the lights flickered back on in
some areas of Luzon that night and into the early hours of the next morning,
fires caused by falling candles or short-circuits destroyed homes and 
businesses across Metro Manila, one spreading rapidly to consume over 70
shanties in the neighbourhood of Barangay Tangos2 (Aning 1999).

The ‘culprits’, however, were not to be uncovered among the ranks of
disaffected army officers, or among the Communist-inspired activists of the
New People’s Army (NPA), or even among the Islamic separatist movements
of the Moro Islamic Liberation Front (MILF) and Abu Sayyaf. Rather they
were to be found out at sea in the shape of jellyfish; in fact, enough jellyfish
to fill 50 dump trucks (Batino et al. 1999). According to the National Power
Corporation (Napocor), coal-thermal plants like the Sual electricity stations
tap water straight from the sea to cool down their condenser tubes. But these
conduits had become clogged by an ‘extraordinary’ number of large jellyfish
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that had been sucked into the plants’ intake systems prompting their 
automatic shutdown and so triggering the grid failure. Nor, as it turned out,
were these just some ordinary species of local jellyfish but big black and
brown ‘aliens’ that had been ‘invading’ the coastal waters of Lingayen Gulf
causing concern to fishermen, fish-pen and fish-cage owners in Pangasinan. 
A spokesperson from the Bureau of Fisheries and Aquatic Resources in 
Dagupan City admitted to being ‘puzzled’ over the unusually large numbers
of these creatures and there was considerable conjecture that the power
plants were not ‘cooling’ the used water as required before dumping it back
out at sea. Apparently ‘warmer waters’ stimulate coelenterates’ reproductive
organs and the rise in sea temperature was held responsible for the explosion
in the number of jellyfish (Marfil et al. 1999 and Batino et al. 1999). While
considerable scepticism was expressed at these explanations and there were
calls ‘to produce the evidence’ and even to hold a Senate enquiry ‘in the 
interests of transparency [sic]’, the situation had largely stabilised by 
Saturday evening and power had been restored to most service areas.

Sunday, however, was another day. ‘Last Friday, we thought it was going to
be the end of our government with all the talk about a coup at the height of
the blackout’, reflected a part-time waiter in Malete. ‘Now, we’re thinking it’s
the end of the world.’ He was referring to the earthquake measuring 6.8 on
the Richter scale that rocked Luzon in the early hours of that morning. Late-
night revellers scurried from clubs and bars as buildings swayed dangerously
and extensive power failures spread across much of northern Luzon as safety
devices shutdown five major electricity-generating stations (Pablo et al. 1999).
Fortunately, there was comparatively little loss of life or even property 
damage as the earthquake’s epicentre was located out at sea.3 But luck,
according to Congressman Federico Sandoval, had nothing to do with things;
it was rather the ‘unseen hand of God’ at work in these matters and he 
concluded that truly Filipinos were ‘a people blessed’. Much the same 
sentiments were echoed by a Salesian Brother when he told reporters that he
and his colleagues had decided that it was ‘better to stay where we were and
just pray’ after they had narrowly escaped injury when a 15-foot high cross
came crashing down at the Don Bosco Technical Institute in Tarlac. Under-
standably, more anxiety was manifest in Baguio where survivors of the 
devastating 1990 earthquake refused to return to their homes and waited
tensely in the cool morning air for aftershocks (Pablo et al. 1999). Con-
solation of a different sort came from the Director of the Philippine Institute
of Volcanology and Seismology (PHIVOLCS), Raymundo Punongbayan,
who publicly reassured Filipinos that ‘this world will definitely outlive us’
(Pablo 1999).

The lingering air of vaudeville evoked by such events may disguise the 
profound degree to which the history of the Philippines is shaped by 
the interrelationship of the natural to the human, of the physical to the
social. Jellyfish, earthquakes, military coups, insurgencies, fortune and 
the miraculous are so interwoven into the fabric of Filipino cultures, both in
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the present and in the past, that attempts to compartmentalise them into 
discrete domains of knowledge and deal with their effects separately runs not
only the risk of seriously underestimating the dynamics of these societies,
but of analysing them only through the lens of one’s own culture. Filipinos
are Filipinos because the environment they inhabit has played a role in 
shaping their cultures; that environment is itself the product of both 
physical and human forces. It is this interrelatedness, the social and cultural
construction of nature, and the physical and natural construction of
culture, that lies at the root of this study of society and environment in the
Philippines. And just as nature is a very active force in the archipelago, so,
too, has it had a correspondingly very vital influence on human cultures 
in the Philippines. Natural hazards in the form of earthquakes, volcanic 
eruptions, typhoons, tsunamis, floods, droughts and the like are agents of
cultural formation as much as they are physical events.

Western science (both natural and social) has been slow to recognise this
relationship. Instead, there has been an attempt to deal with hazards as if they
were purely discrete phenomena whose aspects are readily confined to the
various epistemological fields through which reality is defined. Accordingly,
hazards are viewed as the product of an unruly nature whose effects can be
largely (though never completely) neutralised by the application of appro-
priate technology. Disasters, on the other hand, occur mainly from a lack of
that application. But the continuing increase in both the magnitude if not the
frequency of such events has led some scholars to evaluate societies more 
in terms of their ‘vulnerability’: hazards may be physical phenomena but 
disasters occur as a result of a community’s political structure, economic 
system and social order that expose its people to the dangers inherent in
extreme seismic or climatic disturbances. At the root of this reappraisal is 
a greater realisation of the sequence of events that can turn a physical 
phenomenon into a social crisis, an implied though seldom explicitly stated
appreciation of the necessity for a historical perspective.

However, such explanations are still bounded by the constraints of a 
western viewpoint that effectively delimits certain areas of the world, all 
of them in developing countries, as hazard-ridden or disaster-prone. 
Explanations that account for disasters in terms of a society’s vulnerability
continue to assume that such a state of affairs is an abnormal one; though it
may be a situation caused as much by socio-economic and political factors 
as by physical ones, it is nonetheless considered to be an aberrant condition.
But for billions of people, in fact for the greater part of humanity, hazard and
disaster are simply just accepted aspects of daily life. So normal, in fact, that
their cultures are partly the product of adaptation to those phenomena.
While a greater appreciation of the importance of hazard to the construction
of culture still gains little acceptance among most western scientific com-
munities, there are already signs of changes to come. As the developed world
itself is increasingly beset by the consequences of global warming, climate
change and rising sea levels, ideas about hazard and disaster may have to be
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reconsidered. The chaos that ensued as floodwaters immobilised transport
across much of the United Kingdom during October and November 2000
bore little relation to the actual amount of rainfall when compared to say the
typhoons that regularly rage across the nations of the western Pacific. As
such events become more commonplace as predicted for western societies,
they may well presage a sea change in thought to match that coming in ocean
levels.

This study is an attempt to focus attention on just such issues by an 
in-depth study of one landmass, the Philippine archipelago, that is particu-
larly exposed to natural hazards and has the dubious distinction of rating 
the highest total number of disasters of any during the twentieth century.
Moreover, it tries to deal with these phenomena at a more conceptual and
theoretical level than has previously been undertaken, drawing on multiple
case studies of differing aspects of hazard to render an environmental, 
historical, political and cultural analysis of Filipino society. As such, it has 
a hybrid nature blending insights from the natural sciences (geography, 
seismology, meteorology and marine biology) with those from the social
(political ecology, political economy, sociology and anthropology) and 
presenting it all from a historical perspective. The structure of the book
reflects these varied influences. Thus the first two chapters provide an 
introduction to both the origins and debates over vulnerability as well as 
historical attitudes towards the environment and the incidence of natural
hazard in Southeast Asia as a region. These are then followed by two chapters
that attempt to reconstruct the impact of hazard on the Philippines from the
beginning of written records in 1565 till the end of the twentieth century.
Apart from raising some intriguing questions about the role of natural 
phenomena in influencing the course of political developments, at times the
sheer weight of evidence leaves little doubt about the magnitude of their
impact on both colonial and contemporary society. Chapters 5, 6 and 7 are
contemporary case studies that reveal the extent to which natural hazards
underlie the political structure, economic system and social order of the
modern nation state through examinations of disaster management practice,
red tides and drought and flood in Mindanao. The final chapter concludes the
study by proposing that in some societies like the Philippines natural hazards
occur with such historical frequency that the constant threat of them 
has been integrated into the schema of daily life to form what can be called
cultures of disaster. The diversity of this approach accounts for both the
book’s strengths and its weaknesses: on the one hand, it is a truly inter-
disciplinary work and benefits from the insights that the interplay of
divergent ideas can confer; on the other hand, of course, its very nature
means that it cannot be written by an expert in any of these fields and its
depth of understanding may suffer accordingly.
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Natural disasters seem to have increasingly caught the attention of the western
media in the late twentieth century, carrying reports and images of drought,
flood, famine, earthquake, volcanic eruption, typhoon, tsunami and the like
into suburban homes on an almost daily basis. Pinatubo, Kobe, ‘Mitch’,
Izmit, Orissa and countless other hazards have become household names
overnight as the glare of western public attention momentarily illuminates a
less well-known corner of the globe.1 Whether natural disasters now happen
more frequently is a matter of some considerable scientific controversy, not
least about what actually constitutes ‘natural’ and what are human-induced
ones.2 Statistically, it is claimed that the number of hazards causing 25 or
more deaths rose annually from 10 in the 1940s to about 50 by the 1990s
(Chapman 1994: 5). United Nations experts calculate that the number of
disasters rose on average 6 per cent each year between 1962–92 (Associated
Press 1995: 1, 6) and that they affected an average of 200 million people each
year during the 1990s, a fourfold increase from the late 1960s (Walker and
Walter 2000: 188; Smith 1996: 39).3 Various explanations have been put 
forward to account for this escalation, some even claiming that it is just the
product of better media coverage and others that it merely reflects a more
densely settled global population. But few would now dispute that hazards
are having a growing impact on human society: ironically both as a 
consequence of greater affluence and of greater poverty, of larger cities and
more costly infrastructure (Kobe and Izmit) and of greater environmental
degradation caused by overpopulation and unsustainable rural practices
(‘Mitch’ and Orissa).

How to mitigate the effects of hazards and relieve the consequences of
disasters seem destined to be major issues of academic enquiry in the new
century if for no other reason than that they are inseparably linked to 
questions of environmental conservation, resource depletion and migration
patterns in an increasingly globalised world. However, less than adequate
attention has been directed to considering the historical roots of the 
discursive framework within which hazard is generally presented, and how
that might reflect particular cultural values to do with the way in which 
certain regions or zones of the world are usually imagined. In one sense, this
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chapter is an attempt to tell what is a very old story, one that the reader 
will undoubtedly have heard many times before but that has the distinctive
property of repeatedly reappearing in different guises. This is the story (or
rather three separate but related stories) about two worlds called them and us,
where the ‘us’ is the West (particularly Europe and North America) and the
‘them’ is everywhere else, most especially the equatorial zone. And where the
story is as long as there have been western encounters and contacts with
those regions. In another sense, though, the story is also part of a new one,
about western societies that are unable to escape from the cultural constraints 
that continue to depict large parts of the world as dangerous places for us
and ours and that provide further justification for western interference and
intervention in others affairs for our and their sakes.

Rendering the world unsafe

The process by which large areas of the globe were rendered unsafe to 
Europeans predates the nineteenth century, but a systematically constructed
paradigm, based on consistent argument and substantiated by empirical
investigation that depicts certain areas of the world as particularly deleterious
to human health, had to await the scientific advances of the new century.
David Arnold describes how the growth of a branch of western medicine
that specialised in the pathology of ‘warm climates’ was a conspicuous 
element in the process of European contact and colonisation from the 
earliest years of overseas exploration. More than a mere chronology of
scientific discovery that drew attention to the medicinal characteristics 
of new plants, therapeutic practices and esoteric knowledge, he refers to the
manner in which western medicine came to demarcate and define parts of the
world where these ‘warm climate’ diseases were prevalent (Arnold 1996: 5–6).
Here it is the role of the medical practitioner as colonial rather than simply
medical expert, where his long-term attitudes to distinctive indigenous 
societies and distant geographical environments proved instrumental in how
such lands came to be conceptualised.

The very earliest European accounts describe equatorial regions in almost
ecstatic terms, evoking frequent analogies between an environment of
abundance, lushness, fecundity and tranquillity and the location of an earthly
paradise. In his account detailing the first voyage to the Caribbean of
1492–93, Christopher Columbus depicts a natural world full of ‘safe and
wide harbours’, ‘great and salubrious rivers’, ‘high mountains’ and ‘a great
variety of trees stretching up to the stars’ (1494). But more unfavourable 
attitudes that accorded value only in terms of human utility rapidly came to
prevail as the seventeenth unfolded (Thomas 1983). The very exoticness of
the landscape was increasingly associated with a more malevolent nature: the
scene of unrelenting climate (drought and flood), tempestuous weather
(storm and typhoon), violent landscape (earthquake and volcanic eruption),
dangerous wildlife (the abode of fierce predators – tigers on land, sharks at
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sea), and deadly disease (plague and pestilence). Heat and humidity were
increasingly held responsible for the high death rate of Europeans – the white
man’s graveyard of Batavia and India, especially when compounded by the
usual intemperance, imprudence, diet and demeanour of the newly arrived.
As the European encounter with these regions intensified during the 
eighteenth century through the slave trade, plantation agriculture and the
colonial experience, so, too, did the perception that disease, putrefaction and
decay ran rampant in the moist warm air of the Tropics (Anderson 1996;
Curtin 1989: 87–90). A more scientific reasoning prevailed by the nineteenth
century. In particular, there was a growing conviction that geomedical 
boundaries restricted races to what were termed their ‘ancestral environ-
ments’ (Harrison 1996). Equatorial regions were now defined as ones
unsuited to Europeans, whose physical constitutions evolved under different
climatic conditions, were unable to tolerate the harmful effects of the ultra-
violet rays of the sun (Anderson 1995: 89).4

Arnold argues that the growing body of scientific knowledge on these
regions, one increasingly substantiated by statistical enumeration of
morbidity and mortality and by a medical geography that attributed local
diseases to specific climates, vegetation and physical topographies, produced
not only a literature on warm climates but also invented a particular 
discourse that he refers to as tropicality (Arnold 1996: 7–8, 10). One of the
most distinctive characteristics of this discourse was the creation of a 
sense of otherness that Europeans attached to the tropical environment, 
the difference of plant and animal life, the climate and topography, the 
indigenous societies and their cultures, and the distinctive nature of disease.
More than denoting simply a physical space, the otherness conveyed by 
tropicality is as much a conceptual one: ‘A Western way of defining some-
thing culturally and politically alien, as well as environmentally distinctive,
from Europe and other parts of the temperate zone’ (Arnold 1996: 6). In 
this first rendition of the story, then, western medicine effectively defines
equatorial regions as a zone of danger in terms of disease and threat to life
and health, one that conceptually culminates with the establishment of the
London School of Hygiene and Tropical Medicine in 1899. The medical 
discoveries of the late nineteenth century, the elaboration of germ theory and
the realisation that bacteria and not climate were responsible for disease,
credited western medicine with the means of effecting a ‘cure’ to the regions’
inherent dangers, an impression that persisted through most of last century.5

However, the reappearance in the last decades of the twentieth century of
antibiotic-resistant strains of known diseases, the spread of the AIDS 
pandemic, and the emergence of new viruses such as ebola fever for which
there is no known cure, have seriously shaken the notion of western security
(Brookesmith 1997).6 Once again, those regions of ‘warm climates’, from
which these new threats are seen to emanate, are depicted as dangerous and
life-threatening to western people, giving a new lease of life to the notion of
tropicality in the twenty-first century (Altman 1998).
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While large parts of the globe were gradually rendered unsafe and 
then progressively rendered safer by the conceptual geography of western
medicine, the dominant position of disease as the primary delimiting 
condition was superseded, though never completely replaced, by a new 
discursive framework especially in the years following World War II. Not
that tropicality has ever been completely eclipsed as a paradigmatic concept:
western governments continue to issue health and vaccination warnings to
their citizens travelling to regions regarded as lying within endemic malarial,
choleric or such like zones, as well as imposing stringent quarantine 
regulations on produce, material (and migrants) originating from those same
areas. But Cold War rivalry between the United States and the former Soviet
Union for global dominance led western theorists to formulate new kinds 
of policies designed to solve what were deemed the pressing social and 
economic conditions of Africa, Asia and Latin America. The intent was
nothing less than to replicate the characteristic features of ‘advanced’ western
nations: industrial, urban, technical societies with high growth rates and 
rising living standards whose citizens were educated and had largely imbued
modern cultural values. But in attempting to ‘win the hearts and minds’ of
the people who lived in these regions, to give them a ‘fair deal’ and so contain
the spread of Communism, western investment and aid policies effectively
divided the world conceptually in two between donor and recipient nations,
between developed and underdeveloped countries.

Development conveys just as much an essentialising sense of otherness as
the concept of tropicality. It strips peoples of their own histories and then
inserts them into preconceived typologies ‘which define a priori what they
are, where they’ve been and where, with development as guide, they can go’
(Crush 1995: 9). Michael Watts argues that all models of development share
common ‘organicist notions of growth’ and ‘a close affinity with teleological
views of history’ (1995: 47). Regardless of their ideological persuasion,
development has always been conceived of in terms of a linear theory 
of progress from traditional to modern, from backward to advanced. 
Thus modernisation theory posits that undeveloped societies evolve into 
developed modern nations along paths chartered by the West: economically
through a stages of growth model (Rostow 1960) and politically from 
authoritarianism to democracy (Huntington 1968). Though the subject of
intense criticism, most notably by the dependency school of theorists who
claim that an industrialised centre has been able to appropriate the surplus of
a primary producing periphery leading to the latter’s underdevelopment
(Frank 1967), the basic assumptions about comparable stages of development
to the West (no matter how much the route may have strayed from the path)
are not questioned. Indeed, even the most radical critique of capitalism, the
Marxist mode of production model, still depicts development in terms of
successive stages in which feudalism is replaced by capitalism that, in turn, is
ultimately succeeded by socialism. According to Emery Roe, the debate over
development is best understood as a folkloric narrative populated by diverse
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villains, heroes and donors at various times and in different guises (1991:
288). So the 1960s and 1970s saw a shift away from market to state-centred
alternatives where civil society was accorded only a minor role; the 1980s
were associated with the so-called neo-liberal revolution of the new right and
a period of retrenchment, austerity and protectionism; while the hallmark of
the 1990s was rising levels of global indebtedness and the harsh application
of structural adjustment programmes. Whatever the differences in emphasis
or rhetoric, the dominant discourse remains the same; as Jan Pieterse
observes, the debates are all about alternative developments and never about
alternatives to development (1998: 364–368).

In particular, Arturo Escobar charts the manner in which this develop-
mentalism became the predominant discourse after 1945; how the twin goals
of material prosperity and economic progress were universally embraced and
unquestioningly pursued by those in power in western nations. He refers to
this conceptual ascendancy as a process of ‘colonisation’ as it indelibly
shapes representations of reality, making permissible certain modes of being
and thinking while disqualifying others (Escobar 1995: 5). As a consequence,
many societies began to be regarded in terms of development and to imagine
themselves as underdeveloped, a state viewed as synonymous with poverty
and backwardness, and one determined by assuming western standards of
attainment as the benchmark against which to measure this condition. As
with tropicality previously, the discourse of development creates much the
same ‘imaginative geography’ between Western Europe–North America 
and especially the equatorial regions and, in the process, ‘constructs the 
contemporary Third World, silently, without our noticing it’ (1995a: 213).
Terms such as First World–Third World, north–south, centre–periphery all
draw attention to the manifest disparities in material gratification between
the two, while simultaneously reducing the latter to a homogenised, culturally
undifferentiated mass of humanity variously associated with powerlessness,
passivity, ignorance, hunger, illiteracy, neediness, oppression and inertia
(Escobar 1995: 9).

Escobar has been criticised for losing sight of the larger issues, especially
the manner in which the development discourse fits into the political context
of power relations that it helps to produce, maintain and benefits from. That
it is not just text but a reality that has political, social and economic actuality
for peoples (Little and Painter 1995: 605). The question of development’s 
origins has also been raised; that it has a much longer pedigree than 1945.
Notions of development are clearly discernable in nineteenth century 
concepts of colonial ‘trusteeship’ that became central to the historical 
project of European empire, as well as in the measures taken to alleviate the
worst of the social disorders consequent upon rapid urbanisation, poverty
and unemployment (Cowen and Shenton 1995: 28–29). In particular,
Friedrich List argues in his National System of Political Economy (first 
published in 1856) that nations had unequal productive potentials and that it
would be a fatal mistake for the ‘savage states’ of the ‘torrid zones’ if they

‘Vulnerability’ as western discourse 9



attempted to become manufacturing countries. Instead, they should continue
to exchange agricultural produce for the manufactured goods of the more
temperate zones (List 1856: 75, 112). Michael Watts also reiterates this link
between colonialism and development but argues that it has even older roots
and was the product (and the problem) of the eighteenth century normative
ideas inherent in modernity. More importantly, he maintains that develop-
ment was not simply imposed by the West upon the rest but required the
existence of a non-developed world for its own production (Watts 1995:
48–49).7

However, these important qualifications do not significantly detract from
the singular manner in which development as a discursive historical frame-
work both creates and maintains a domain of thought and action that has
conceptually invented the Third World. Moreover, it has achieved this feat
not only in the western imagination but also among those in the region itself,
who find it difficult to think of themselves in any other way than through
such signifiers as overpopulation, famine, poverty, illiteracy and the like
(Escobar 1995a: 214). It also continues to colonise reality despite the 
increasing decentralisation of societies, the demise of the Soviet Union, the
emergence of a network of world cities, and the globalisation of culture
(Castells 1996: 1, 112–113). In this second retelling of the story, the concepts
inherent in development similarly cast most of the non-western world as a
dangerous zone. But it is one where poverty and all its manifestations have
replaced disease as the principal threat to western well-being now defined in
terms of values and lifestyle. How to achieve development and so overcome
underdevelopment becomes the fundamental problem facing most societies,
and one where the ‘cure’ is envisaged in terms of modernisation through the
agency of western investment and aid. Despite the ability of certain, mainly
Asian economies to industrialise in the late twentieth century, development
remains for most peoples a chimera, a dream, moreover, that over 50 years
has progressively turned into a nightmare of ‘massive underdevelopment and
impoverishment, untold exploitation and oppression’ (Escobar 1995: 4).

Natural disasters and vulnerability

While ‘natural disasters’ are not a conceptual term in the same way that 
tropicality and development are, the regions in which such phenomena most
frequently occur have been incorporated into a discourse about hazard that
sets them apart from other implicitly ‘safer’ areas. Between 1963 and 1992,
over 93 per cent of all major global hazards occurred outside of North 
America and Europe, which respectively accounted for only 2.8 per cent and
3.9 per cent of these events (Smith 1996: 33).8 During the 1990s, 96 per cent
and 99 per cent respectively of the annual average number of persons killed
or affected by hazards resided outside the United States/Canada and Europe
(Walker and Walter 2000: 173–175).9 But the disproportionate incidence of
disasters in the non-western world is not simply a question of geography. It
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is also a matter of demographic differences, exacerbated in more recent 
centuries by the unequal terms of international trade, that renders the 
inhabitants of less developed countries more likely to die from hazard than
those in more developed ones. No single term has yet emerged that defines
the areas where disasters are more commonplace: the media often sensation-
alises a certain region as a ‘belt of pain’ or a ‘rim of fire’ or a ‘typhoon alley’,
while scientific literature makes reference to zones of ‘seismic or volcanic
activity’, ‘natural fault lines’ or to meteorological conditions such as the El
Niño–Southern Oscillation (ENSO). Whatever the denomination, however,
there is an implicit understanding that the place in question is somewhere
else, somewhere where ‘they’ as opposed to ‘we’ live, and denotes a land and
climate that have been endowed with dangerous and life-threatening qualities.

More recently these qualities have come to be increasingly expressed 
in terms of a society’s vulnerability to hazard. The concept of vulnerability,
however, denotes much more than an area’s, nation’s or region’s geographic
or climatic predisposition to hazard and forms part of an ongoing debate
about the nature of disasters and their causes. In the 1970s, some western and
western trained social scientists began to question the hitherto unchallenged
assumption that the greater incidence of disasters was due to a rising number
of purely natural physical phenomena. Attributing disasters to natural
forces, representing them as a departure from a state of normalcy to which 
a society returns to on recovery, denies the wider historical and social 
dimensions of hazard and focuses attention largely on technocratic solutions.
It establishes a conviction that societies are able to take steps to avoid or 
ameliorate disasters through the application of the appropriate technocratic
measures properly carried out by bureaucratically organised and centrally
controlled institutions. Disaster prevention, therefore, is seen as largely a
matter of improving scientific prediction, engineering preparedness and 
the administrative management of hazard. Kenneth Hewitt argues that this
technocratic approach has permitted hazard to be treated as a specialised
problem for the advanced research of scientists, engineers and bureaucrats,
and so be appropriated within a discourse of expertise that quarantines 
disaster in thought as well as in practice (1995: 118–121 and 1983: 9–12). It
also renders culpable such populations (or at least their governments) who
are blamed for their lack of adequate knowledge and preparedness, that had
the opportunity to reduce risk but failed to do so (Varley 1994: 3).

The idea that disasters are simply unavoidable extreme physical events that
require purely technocratic solutions still remains the dominant paradigm
within the United Nations and multilateral funding agencies such as the
World Bank (Varley 1994: 3). Far from being discredited, such views have
proven surprisingly enduring and are very influential at the highest levels of
national and international decision-making (Cannon 1994: 16–17). A glance
at the resolution adopted by the General Assembly of the United Nations in
declaring the 1990s the International Decade for Natural Disaster Reduction
clearly reveals such assumptions with four of its five goals concerned with
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mitigation through the dissemination of technical information and the 
transfer of scientific and engineering knowledge (Hewitt 1995: 118; Lehat
1990: 1). Proponents of vulnerability as a conceptual explanation, on the
other hand, take the position that while hazards may be natural, disasters are
generally not. The emphasis, instead, is placed on what renders communities
unsafe, a condition that depends primarily on a society’s social order and 
the relative position of advantage or disadvantage that a particular group
occupies within it (Hewitt 1997: 141). Vulnerable populations are those 
at risk, not simply because they are exposed to hazard, but as a result of
a marginality that makes of their life a ‘permanent emergency’. This 
marginality, in turn, is determined by the combination of a set of variables
such as class, gender, age, ethnicity and disability (Wisner 1993: 131–133) that
affects people’s entitlement and empowerment, or their command over basic
necessities and rights as broadly defined (Hewitt 1997: 143–151; Watts 1993:
118–120).10

The observation that human and material losses from natural hazards
increased over the twentieth century without conclusive evidence of a corre-
sponding rise in the frequency of such events, and that the same phenomena
caused vastly different outcomes both between and even within societies, has
drawn attention to the need to view disasters from a wider societal and 
historical perspective (Hewitt 1997: 11). Vulnerable populations are created
by particular social systems in which the state apportions risk unevenly
among its citizens and in which society places differing demands on the 
physical environment (Cannon 1994: 14; Wisner 1993: 134; Hewitt 1995: 119
and 1983). Central to this perspective is the notion that history prefigures 
disasters, that populations are rendered powerless by particular social orders
that, in turn, are often modified by that experience to make some people even
more vulnerable in the future (Blaikie et al. 1994: 5–6).11 At the same time,
however, the incorporation of a temporal dimension does not make the 
condition of vulnerability synonymous to a state of poverty. Poverty is 
determined by historical processes that deprive people of access to resources,
while vulnerability is signified by historical processes that deprive people 
of the means of coping with hazard without incurring damaging losses 
that leave them physically weak, economically impoverished, socially
dependent, humiliated and psychologically harmed (Chambers 1989: 1). Of
course, there is often a strong correlation between access to resources and 
the ability of people to prepare or recover from hazard. But the simple 
identification of the poor as vulnerable fails to explain how people at the
same income levels do not suffer equally from disaster (Hewitt 1997: 147;
Wisner 1993: 127).

The discourse of vulnerability, however, no less than the previous concepts
of tropicality or development, also classifies certain regions or areas of the
globe as more dangerous than others. It is still a paradigm for framing the
world in such a way that it effectively divides it into two, between a zone
where disasters occur regularly and one where they occur infrequently
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(Hewitt 1995: 121–122). Moreover, the former has much the same geography
as that of the Tropics or the Third World. ‘Many people in most third world
countries’, writes Terry Cannon, ‘are vulnerable in both their lack (or the
inappropriateness) of preparedness measures (the level of protection), and in
their livelihood level and resilience’ (Cannon 1994: 22). But the dangerous
condition is now identified as one of hazard rather than disease or poverty.12

Nor are the latter dangers superseded but neatly subsumed with the current
paradigmatic as sub-variants. The new geography establishes defenceless spaces
with its pattern of frailties and absent protection (Hewitt 1997: 164) and
spaces of vulnerability determined by lack of entitlement, enfranchisement
and empowerment (Watts 1993: 121). Moreover, these zones are often also
denominated regions of misrule where a population’s vulnerability is enhanced
by the operation of despotic or illegitimate governments (Hewitt 1997: 165).

Accordingly, the discourse of vulnerability delimits a large part of the
globe whose inhabitants are three to four times more likely to die through
hazard than those in western nations (Smith 1996: 8). Population is one 
factor: the world’s population already exceeds six billion and these regions
account for 90 per cent of that growth rate (Ibid: 42). While the majority of
such people are still rural, migration is rapidly transforming the demographic
landscape as some 20–30 million of the world’s poorest move to urban areas
each year (Alexander 1993: 496). Urban areas are particularly at risk from
potential hazards with dense concentrations of people, up to 150,000 persons
per square kilometre, living in overcrowded and inadequate slum and 
squatter settlements (Ibid: 496). Nor are rural populations any less at risk
than their urban counterparts, though the hazards might be different in kind.
With more than 80 per cent of the population in such regions still dependent
on agriculture but denied access to adequate land-holdings, they are 
especially vulnerable to those historical scourges of agricultural societies:
flood, drought and famine. Historically, too, their increasing incorporation
into the global market economy on unfavourable terms over the last few 
centuries has created serious imbalances of wealth both between and within
nations. It is estimated that the billion richest people have incomes 150 times
higher than the poorest billion, and that fully half the global population earn
less than US$270 annually (Smith 1996: 25; Alexander 1993: 495). These
poor are among the most vulnerable with 47 per cent and 31 per cent of the
populations of sub-Saharan Africa and South and East Asia respectively 
classified as living in poverty (Smith 1996: 44).

Moreover, vulnerability is also increasingly expressed in economic 
language that stresses the rising high financial costs of disasters with damages
amounting to over US$140 billion between 1960 and 1990. Over the last
decade, these events have taxed the global economy by an average of US$74
billion each year in both direct losses and preventative measures (Walker and
Walter 2000: 168). As marginalised populations increasingly confront land
shortages, economic hardship and political instability that often force them
to occupy more hazardous locations, they form part of a cycle of poverty that
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leaves the least able to deal with hazard, the most vulnerable to the effects of
disaster. The implied predisposition to the effects of hazard, the fact that
such occurrences are not evenly distributed around the globe (Turner 1979:
54), gives rise to a sense of causality that equates the ‘geography of risk’ with
the present or historical spatial pattern and frequency of disasters (Hewitt
1983: 6).

In this contemporary rendition of the story, then, large parts of world 
are denominated as particularly vulnerable to the effects of hazard. While
this discourse is primarily about the condition or state of people, the 
disproportionate concentration of those vulnerable in certain regions endow
their environments with qualities that make of them dangerous places –
threats to both western health and assets. But the popularisation of this 
representation through the mass media also generates a moral obligation 
on behalf of western nations to employ their good offices to ‘save’ these 
vulnerable populations from themselves and to render the regions they
inhabit safer for investment and tourism. As in both previous cases, the ‘cure’
for this menacing condition is primarily conceived of in terms of the 
transfer and application of western expertise, though this time in the form 
of meteorological and seismic prediction, preventative and preparedness 
systems, and building and safety codes.

Natural disasters as cultural discourse

The western discourse on disasters, whether it be about abnormal natural
events or about vulnerable populations, still remains what Hewitt calls ‘a
socio-cultural construct reflecting a distinct, institution-centred and ethno-
centric view of man and nature’ (1983: 8).13 Health and disease, well-being
and danger are viewed as fundamentally dependent upon particular 
geographies. The concept of natural disasters forms part of a much wider 
historical and cultural geography of risk that both creates and maintains 
a particular depiction of large parts of the world (mainly non-western 
countries) as dangerous places for us and ours. More importantly, it also
serves as justification for western interference and intervention in the affairs
of those regions for our and their sakes.

Of course, the matter has never been presented quite so crudely but is 
usually disguised within a greater discourse more appropriate to the time and
age. Between the seventeenth and early twentieth centuries, this discourse was
about ‘tropicality’ and western intervention was known as ‘colonialism’.
Post-1945, it was mainly about ‘development’ and western intervention was
known as ‘aid’. In the 1990s, it is about ‘vulnerability’ and western inter-
vention is known as ‘relief’ (Table 1.1). Nor have the conditions that 
supposedly rendered these areas of the globe unsafe remained constant 
over time: the historical nature of danger has transformed once primarily 
disease-ridden regions into poverty-stricken ones, and now depicts them 
as disaster-prone. The succession with which danger was initially identified as

14 Cultures of disaster



purely climatic, then as more political, before once again emphasising the
environmental reflects wider changes in the course of western history. 
The creation of the Tropics as the abode of dangerous diseases justified the
establishment of high colonialism during the late nineteenth and early 
twentieth centuries in terms of western medicine and gave substance to the
rhetoric of the French mission civilatrice, the British ‘white man’s burden’ and
the ‘ethical policy’ of the Dutch. Similarly, the creation of the Third World
following World War II as poor and underdeveloped was largely the product
of the political rhetoric of the Cold War’s attempt to win the ‘hearts and
minds’ of its peoples and formed part of the unremitting struggle against
Communism.

The emergence of natural disasters as the primary discourse of the 1990s
reflects not only the successful conclusion of superpower rivalry, at least
from the western standpoint, but also the persistence of the environment as
the decisive quality in determining the condition of danger posed by this
‘other’ world. Moreover, hazard also provides a useful rationale for blaming
the poverty and inequitable distribution of material goods of the people 
living in these regions squarely on Nature. Any opprobrium that might have
otherwise attached to an economic system created by and largely benefiting
the West is lost amidst scientific and technical discussions about purely 
physical phenomena. It has permitted western governments to talk and act in
international fora as if disaster, poverty, disease and the environment are
entirely unrelated issues that need not be tackled concurrently but that can
be dealt with separately, according to a timetable largely determined by them-
selves. Nor does the formulation of vulnerability as a less environmentally
deterministic measure of gauging the relative exposure of any particular 
population to hazard significantly alter this perspective.

All language in use is ‘everywhere and always “political” ’ and is the 
product of cultural models shared by people belonging to specific social 
or ethnic groups (Gee 1999: 1, 81). In the scientific viewpoint, the West 
discovered a language of knowledge that has helped maintain its influence
and power over other societies and their resources. In fact, natural disasters
form part of a wider historical discourse about imperialism, dominance and
hegemony through which the West has been able to exert its ascendancy over
most peoples and regions of the globe. But the debate is not confined simply
to geographies, however loosely defined; it is also a struggle over minds 
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Concept Period (century) Condition Cure/technology

Tropicality Seventeenth– Disease Western medicine
nineteenth/
early twentieth

Development Post-WWII Poverty Western investment/aid
Natural disasters Late twentieth Hazard Western science



and, as such, has withstood the post-world-war II dismantling of extensive
colonial structures. According to Edward Said, western imperialism 
continues to exert a disproportionate cultural authority in the world through
the persistence, in one guise or another, of the impressive ideological 
formulations that underpinned its political domination during the nine-
teenth and early twentieth centuries. Concepts such as inferior, subject race,
subordinate people, dependent and the like not only survived the formal 
divestment of colonies but still exercise a tremendous influence on culture,
ideology and policy through entering into the reality and having becoming
the shared memory of hundreds of millions of people. Former cultural 
attitudes that underlay the division between coloniser and colonised are
replicated in the distinction between First and Third Worlds or in what is
understood by the north–south relationship. Africa, Asia and Latin America
are just as dominated and dependent today as when ruled directly by 
European powers, and their inhabitants just as denigrated and demeaned by
the use of terms such as terrorist, second-rate, unimportant and needy (Said 1994:
1–15, 31–32). Even the iconography of aid appeals in which children figure so
prominently replicates the pattern of ‘colonial paternalism where the adult-
Northerner offers help and knowledge to the infantilised-South’ (Burman
1994: 241). Nor is this all enveloping western cultural hegemony restricted to
the literary imagination or the social sciences, but can be equally discerned in
the theoretical underpinnings of the natural sciences that renders unsafe
those same regions of the globe as marginal environments through a discourse
of disease, poverty and hazard.

While the technological and scientific discourse of natural disasters creates
marginal environments that more clearly reveals its paternalistic mentality
and colonial origins, that of vulnerability appears to construct a less 
culturally specific geography of disaster based on the relative entitlement and
empowerment of peoples exposed to hazard. Yet, in the final analysis, the
two are variants of the same hegemonic discourse that identifies one and the
same parts of the globe as the abode of mainly disadvantaged people who
dwell in poorly governed and environmentally degraded spaces. As Hewitt
notes, the concept of vulnerability still encourages a sense of societies and
peoples as weak, passive and pathetic, and he compares it to other ‘social
pathologies like, or derived from, poverty, underdevelopment and over-
population’ (Hewitt 1997: 167). The problem, from the perspective of those
outside the dominant culture, lies in the inability of western theory to offer
an uncompromisingly radical critique of itself ‘so long as its ideological
parameters are the same as those of that very culture’ (Guha 1997: 11).14

While Ranajit Guha refers specifically to the inability of liberal histori-
ography to escape from the limits of its own capitalist ‘conceptual universe’,
much the same observation holds true of all epistemology. Commitment 
to a particular knowledge system not only predetermines the kinds of
generalisations made about the subject under investigation but also provides
the means for changing the world in such a way that it maintains the interests

16 Cultures of disaster



of those who benefit most from its present condition (Ibid: 6–7). The 
discourse of vulnerability, no less and no more than that of tropicality or
development, belongs to a knowledge system formed from within a domi-
nant western liberal consciousness and so inevitably reflects the values and
principles of that culture.

All this is not to deny that disasters occur, that their effects are very real,
that they create livelihood-destroying and, at times, life-threatening states that
governments, agencies and peoples everywhere should be concerned about
and want to do something to alleviate. But the attributes that differentiates
these phenomena from the wider issues of poverty, environmental degra-
dation, demographic growth and inequitable socio–political structures may
also be cultural, part of an historical discourse that is embedded within a 
distinctly western construction of knowledge. This chapter argues that 
tropicality, underdevelopment and vulnerability form part of one and the
same essentialising and generalising cultural discourse: one that denigrates
large regions of the world as dangerous – disease-ridden, poverty-stricken
and disaster-prone; one that depicts the inhabitants of these regions as 
inferior, as untutored, incapable, victims; and one that reposes in western
medicine, investment and preventive systems the expertise required to 
remedy these ills. Historically, Southeast Asia has been cast as just such a
region and its environment and peoples viewed accordingly.
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Historians have been reluctant to attribute any special role to natural hazards
in shaping the course of human events, merely noting that typhoons damaged
the Mongol invasion fleets of Japan in 1274 and 1281 or that the decline of
feudalism in Western Europe was preceded by the Great Plague of 1347–51.
Yet there is a fundamental relationship between the history and structure of
societies and their vulnerability to these events. And this relationship exists
no less so in the present as it did in the past, and will most certainly increase
in the future. Not, of course, that natural hazards occur with the same 
magnitude or frequency across the globe. Some societies are inherently more
vulnerable than others simply on account of their geographical location,
their topography or, more recently, as a result of historically unprecedented
processes of environmental change that make disasters simply ‘natural’. 
Currently, the populations of some 50–60 developing nations, mostly located
in tropical and semitropical latitudes, are extremely susceptible to these
events, and their inhabitants run a much higher risk of death from such 
a cause than those in middle- or high-income countries (Alexander 1993:
495). In East Asia, commentators talk about a ‘belt of pain and suffering’
stretching from just below Hong Kong and the industrialised Guangzhou area
of China to just north of Malaysia and Singapore (Murphy 1992: 5). Even
within these nations, the most vulnerable are the poorest: that billion or so of
humanity whose extreme poverty leaves them little choice but to continue
living in marginal urban and rural areas most at risk from these hazards.

Southeast Asia faces major environmental challenges at the dawn of the
twenty-first century. While the region shares many of the same problems
caused by population growth, resource depletion and global warming as
other areas of the developing world, it has also experienced rapid and 
significant economic growth in recent decades. The effect of such activities
has rendered its societies more vulnerable to disasters. However, the extent 
to which the frequency and magnitude of such events are determined mainly 
by seismicity and climate or are governed more by human activity and
endeavour is a matter of past developments. As part of a wider physical 
environment and a larger process of historical change, the study of hazard in
the Philippines needs to be located within its regional context. Specifically,

2 Environment and hazard 
in Southeast Asia



this chapter examines the state of the environment in Southeast Asia, the 
attitude of societies towards resource use, and the higher incidence of
disasters there than elsewhere.

Environment and society

The past two hundred years has transformed Southeast Asia from a region of
generally low population densities and ample resources to one where the
present weight of humanity often places an inordinate strain on the carrying
capacity of the environment. Prior to the nineteenth century, the majority of
people lived on the rich alluvial valley soils of the principal river systems in
distinct cores that were also important cultural centres.1 These more intensely
cultivated areas were bounded by extensive interior peripheries and high-
lands covered in either tropical moist (mainly dipterocarpaceae) or seasonally
humid (deciduous) forests of generally lower population densities and more
diverse cultural traditions. Above all, Southeast Asia was a region dominated
by water: the degree of marine influence over its climate, environment, 
settlement, communications and development of resources considered
unmatched in any other part of the world (Barrow 1990: 78). However, its
increasing integration into a globalising capitalist economy, initially under
European colonialism and more thoroughly since political independence, has
made of it one of the principal sources of export-oriented commercial
resource extraction in the world and precipitated human-induced environ-
mental changes on an unprecedented scale (Bryant and Parnwell 1996: 4–8).

The increasing impact of human-related activity on the environment is
most visible on the landscape. The natural vegetation cover of most of
Southeast Asia is forest. Over half the land area was still classified as such in
1980, though mainland and maritime parts of the region exhibit distinctive
profiles, reflecting the historical orientation of the former more towards
intensive agriculture and the latter’s engagement more in trade-related 
activities (Table 2.1).

Deforestation increased significantly in the 1930s but has slowed somewhat
over the last decade due more to resource depletion than conscious efforts 
at conservation. While the forests of Asia and the Pacific were reduced by a
further 17 million hectares between 1990 and 1995, deforestation was fastest
in Southeast Asia: 1.6 per cent a year on the mainland and 1.3 per cent a year
in maritime areas (GEO 2000: 2, Forests). Average annual forest loss ranged
from 0.6 per cent in Brunei Darussalem to 3.5 per cent in the Philippines
(Rosenberg 1999: 128 and Colchester 1999: 7). Already in 1995, Asia and the
Pacific had a significantly lower forest cover of 0.17 hectares per capita than
the world average of 0.61 hectares (GEO: 2000: 2, Forests) and timber
reserves were estimated not to last much beyond 2030 at present rates of
resource depletion (Panayotou 1993: 2270). The magnitude and pace of this
deforestation has exposed vast tracts of naturally fragile land to erosion,
exacerbating the tendency of many Southeast Asian soils to become easily
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waterlogged and flow down even the slightest of gradients (Barrow 1990: 86).
Upper water catchment areas are particularly vulnerable in this respect and
landslides have become commonplace.

Agricultural activities have often suffered from and also caused further
environmental degradation. One of the most notable aspects of recent 
environmental change in Asia and the Pacific has been the enormous 
expansion of croplands that have increased from 210 million to 453 million
hectares between 1900 and 1995. In Southeast Asia, agricultural land use
grew from 16.8 per cent of total area in 1975 to 19.2 per cents by 1992. Much
of this expansion has been to provide land for commercial agriculture: in
Malaysia, cultivated areas have risen from 5,640 square kilometres in 1900 to
48,060 square kilometres mainly to accommodate rubber and oil plantations
(GEO 2000: 2, Land and Food). But the conversion of marginal land, 
especially in upland areas, to intensive commercial cropping has led to 
further deforestation and soil loss. Studies from Thailand suggest that 
erosion is two to three greater when vegetation cover is reduced to 20 per cent
(Panayotou 1993: 2270). Dwindling productivity has also prompted shifting
cultivators to adopt shorter fallow periods in an attempt to maintain their
livelihoods, initiating a vicious cycle of falling production and declining 
fertility. Jonathan Rigg refers to farmers in Northeast Thailand as literally
‘mining’ the uplands by cultivating nutrient-demanding crops like cassava
with virtually no inputs or land conservation measures (Rigg 1997: 255). The
fundamental shift from land abundance to land scarcity in many parts of the
region has brought about a concomitant intensification of agriculture with a
consequent expansion of irrigation systems, the extensive application of
chemical pesticides and fertilizers, and often a programme of dam construc-
tion. Vast expanses of formerly arable land are now either waterlogged or
affected by salination, while many watercourses have become choked with
sedimentation causing siltation and flooding downstream.
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Table 2.1 Southeast Asian forest cover by subregion 1980–96

Total land Forest area % Forest area % Forest area %
area* 1980a 1990a 1996b

Mainland 88,374 46.4 75,240 39.5 64,342 33.8
190,324

Maritime: 153,903 63.1 133,462 54.7 123,983 50.8
243,890

Total: 242,277 55.8 208,702 46.7 188,325 43.4
434,214

Sources: aGanguli 1995: 39; bColchester 1999: 7.

Notes
* Hectares (000s); figures based on Food and Agriculture Organisation data show a similar trend:
1980 234,779; 1990 206,102; 1995 202,195 (Rosenberg 1999: 126). Mainland Southeast Asia
comprises Cambodia, Laos, Myanmar, Thailand, and Vietnam, while Maritime Southeast Asia
includes Brunei Darussalam, Indonesia, Malaysia, Singapore and the Philippines.



Water, too, like land, has become an increasingly scarce commodity: fresh-
water withdrawals have increased more in Asia during the past century than
in any other part of the world (GEO 2000: 2, Freshwater). Southeast Asia’s
current average annual renewable water resources of approximately 10,000
cubic metres per inhabitant are substantially above the global average of
7,700 cubic metres. However, such statistics mask the significant variation
that exists within the region between Singapore’s 172 cubic metres of
freshwater per capita and Malaysia’s 21,000 cubic metres (GEO 2000: 2,
Freshwater; Panayotou 1993: 2271). Currently the island-republic is forced to
meet its demands by importing water from the neighbouring Malaysian state
of Johore. Across the region, rising domestic and industrial requirements, 
the widespread development of hydropower, increased irrigation and the
uncontrolled exploitation of aquifers have reduced groundwater reserves,
lowered river levels and depleted wetlands. Shallow lakes, like Laguna de Bay
in the northern Philippines, are rapidly dwindling and declining as both a
source of drinking water and fresh fish (Severino 1988: 13). Just as serious as
the growing water shortage is the increasing contamination of most rivers.
Pollution caused by industrial effluents, hazardous and toxic residues, runoff
from land-based activities such as agriculture and mining, and untreated
domestic sewage and animal wastes threaten the quality of most water
courses. In Malaysia, 42 rivers have already been declared officially ‘dead’,
while in Thailand 600,000 tons of hazardous wastes annually find their way
into the nation’s waterways (Panayotou 1993: 2271).

Nor have Southeast Asia’s coastal or marine environments fared any 
better. The region has a vibrant maritime tradition: both the Philippines and
Indonesia are archipelagic countries, while Malaysia, Myanmar, Thailand 
and Vietnam all have extensive coastlines and important national interests in
marine resources. Fishing is an important part of the regional economy and
fish are the most important source of protein for most people. In recent
decades, however, the number of fishing operators has increased rapidly.
Indonesia now has over 1.5 million fisherfolk, a rise of 77 per cent between
1979 and 1990 or a rate of growth twice that of the natural population
increase (Bailey and Pomeroy 1996: 192–193). As a consequence, marine 
fisheries production in Asia and the Pacific rose by an average of 2.9 per cent
annually between 1975 and 1995 (GEO 2000: 2, Marine and Coastal Areas).
Traditional marine stocks reached full exploitation in many areas by the 
early 1990s and over-fishing aided by the introduction of new technologies
such as the trawl and even the motorisation of traditional craft now threaten
the diversity and quantity of fish stocks. Many of the region’s most important
fisheries such as the Gulf of Thailand have already been seriously depleted.

The capacity of many marine stocks to sustain these pressures has been
further undermined by the destruction and pollution of key coastal habitats.
More than three million hectares of mangroves that serve as important 
nursery areas for demersal fisheries have been cleared to make way for the
expansion of aquaculture. Vietnam’s mangrove forests shrank from 400,000
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to 252,000 hectares between 1950 and 1983, while the once extensive 
mangroves along Thailand’s coasts have dwindled from nearly 368,000
hectares in 1961 to only 160,000 hectares by 1996 (GEO 2000: 2, Marine and
Coastal Areas). Chemical pollution from urban, industrial and agricultural
sources and sedimentation due to erosion have also reduced the productivity
of fisheries, especially in estuaries and along coral reefs. Moreover, the rising
level of nutrients pouring into coastal waters from land-based sources poses
yet another serious marine issue to the region. The increasing eutrophication
of Southeast Asian inshore waters has made phytoplankton blooms or red
tides, many of which produce toxins that are readily ingested by shellfish and
present a serious health hazard to consumers, a seasonal event throughout
much of the archipelago since their first appearance in the 1970s. Even if not
toxic, such blooms deplete oxygen from the water causing the mass death of
aquatic organisms and leave behind a marine desert in their wake.

The dramatic decline in the extent of the region’s fisheries and tropical
forests has also been paralleled by a drastic loss in biodiversity as both sylvan
and marine habitats have come under intense pressure. Southeast Asia is
noted for its particularly rich flora and fauna: the Indo–Melanesian floristic
region (including Papua New Guinea and the Solomon islands) has more
flowering plants than any other (Barrow 1990: 93–94), while over two-
thirds of all coral reefs are located in these waters (Panayotou 1993: 2271).
Indonesia and Malaysia are included among the world’s 12 ‘mega-diverse’
countries and their territories account for the bulk of the second largest rain
forest system. Already it is estimated that two-thirds of wildlife habitats and
70 per cent of major vegetation types have been lost in the Indo–Malayan
region that includes South Asia (GEO 2000: 2, Biodiversity). Within South-
east Asia, original habitat loss has been in the order of 80 per cent in the
Philippines and Vietnam and has also been acute in Thailand (Panayotou
1993: 2271). Moreover, comparative research on the extensive forest fires
connected with the last three major El Niño–Southern Oscillation (ENSO)
events in 1972, 1982–83 and 1997–98 suggest that biodiversity hotspots, rain
forests that because of their relative ecological stability support an especially
rich number of species and endemics, are now at risk. (The ENSO 
phenomenon is explained at length in Chapter 7.) Already burnt forests 
are more sensitised to future fires and so progressively extend the range of
their impact and, by spreading to previously unburned forest, are now
encroaching upon those areas that support the highest levels of biological
diversity and uniqueness on the Sunda Shelf (Taylor et al. 1999: 1172).
Wildlife is also under threat from traditional hunting practices that have
become unsustainable in the region’s remaining forests. In many areas, animal
populations show consistent declines in density as species are locally 
extirpated or reduced to insignificant numbers, so creating the phenomenon
described as the ‘empty forest’ (Redford 1992). This condition is furthest
advanced in the Philippines but significant hunting still characterise many of
the forest areas in Indonesia and the East Malaysian states of Sarawak and
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Sabah (Robinson and Bodmer 1999: 6). Given the limited and incomplete
understanding of the region’s existing biodiversity, it is not yet possible 
to assess accurately how much of it is endangered, let alone the state of any
particular species or ecological community.

No overview of the environment is complete without some consideration
of the impact of urbanisation on the region despite the fact that still only 
34 per cent of all Asians lived in urban areas in 1995. As the increase in
human activity becomes a prime agent of climatic and geomorphologic
change, the rapid growth of urban populations over the last decades is having
an increasingly detrimental effect on the forests, waters and wildlife of South-
east Asia (Table 2.2). Much of this growth has been in the nations’ capitals,
giving rise to the emergence of primate cities, three of which – Manila,
Jakarta and Bangkok – now have metropolitan populations greater than 
10 million inhabitants. Most of these conurbations have expanded excep-
tionally quickly; Jakarta grew to eight million residents within 15 years, 
one-tenth the time it took New York City to reach the same size (GEO 2000:
2, Urban Areas). Economic growth also occurs disproportionately in or near
these centres: Bangkok, with 11 per cent of the national population, accounts
for 37 per cent of GDP (Bruestle 1993: 2280). As urban incomes are generally
two to three times those in the provinces, a high percentage of residents are
recent migrants fleeing unproductive rural circumstances. Between 40 and 
60 per cent of the population of Manila and Jakarta are poor and live in 
marginal housing and are without basic urban infrastructure. Increasingly 
the rapidity and form of this urbanisation is impacting on the physical 
environment: encroaching on agricultural land and forests, depleting the
groundwater table causing subsidence and salt water intrusion, releasing 
huge quantities of untreated waste into coastal waters, and filling the air with
choking fumes and greenhouse gases.

Most of the region’s large cities have serious atmospheric pollution prob-
lems. A concomitant feature of the economic growth, industrialisation and
urbanisation of recent decades has been the increase in energy consumption
and the proliferation of car ownership. While global energy consumption fell
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Table 2.2 Southeast Asian urban population by subregion 1975–95

Urban population 1975 1985 % 1995 %
(000s) increase increase

Mainland 23,600 31,500 33.5 40,700 29.2
Southeast Asia*

Maritime 48,500 77,300 59.4 120,900 56.4
Southeast Asia

Total 72,100 108,800 50.9 161,600 48.5

Source: GEO 2000: 2, Urban Populations.

Note
* Includes Yunnan.



by 1 per cent a year between 1990 and 1993, Asia’s grew annually by 6.2 per
cent (GEO 2000: 2, Atmosphere). In Southeast Asia, it is estimated that 
total energy consumption rose 75 per cent in the decade to 1993 (Panayotou
1993: 2272). Fossil fuels currently account for about 80 per cent of energy
generation and, though Asia’s carbon dioxide per capita emissions are still
only little more than half the world’s average (Fu et al. 1998: 312), industrial
emissions have grown 60 per cent faster than elsewhere (GEO 2000: 2,
Atmosphere). Similar figures indicating rates of increased emissions higher
than world averages have been collected in relation to sulphur dioxide, 
nitrogen oxide, methane and chlorofluorocarbons (Hameed and Dignon 1992:
159–163). Acid rain has already become a significant factor in Cambodia,
southeast Thailand and south Vietnam (GEO 2000: 2, Atmosphere).

Air quality has also been affected by the significant rise in car ownership in
Asia. The number of registered vehicles has risen from 52.3 million in 1980
to 127.3 million by 1996, an increase of over 240 per cent or a doubling of
the fleet size every seven years (GEO 2000: 1, Figure: Numbers of Motor
Vehicles; Bruestle 1993: 2282). The Philippines had over one million vehicles
in 1984, 471,000 of which were on the capital’s roadways; by 1996, the figure
had risen to about 1.5 million vehicles operating in Metro Manila alone.
Bangkok had a reported 600,000 vehicles in 1982 rising by an average of 9 per
cent a year throughout the rest of the decade. Traffic has become so 
congested in the commercial centres of Manila and Bangkok that it has
slowed to an average speed of just 13 and 7 kilometres per hour respectively
(Tongzon 1998: 210–211). Some 70–80 per cent of total emissions in Kuala
Lumpur and Manila are now attributable to motor vehicles (Bruestle 1993:
2282). The annual cost of all this is high in both dollar terms and poor health:
motor vehicles are major generators of carbon monoxide, nitrogen oxide and
lead, while a large proportion of cars in the region are old, fuel inefficient,
poorly maintained and still use leaded petrol and diesel. Air pollution costs
on average about US$2 billion a year in Bangkok and some US$600 million
in Jakarta (Tongzon 1998: 210). The level of suspended particulate matter in
urban areas is also a major contributing factor to respiratory complaints,
hypertension, heart attack, stroke and lung cancer. In Bangkok, some 1,400
deaths a year are directly attributed to poor air quality and the average child
is estimated to have lost three to four IQ points by the age of seven through
exposure to excessive lead levels (Bruestle 1993: 2283).

Resource use

A certain level of resource depletion is an unavoidable cost of human 
activity; any overview of the environment in Southeast Asia is likely to dwell
on the consequences of such degradation, presenting at times what seems like
an unmitigated litany of destructive practices. However, just as telling as 
any environmental appraisal is consideration of the attitudes, both historical
and contemporary, which societies have manifested towards resource use.
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Historically, the state in the region has been driven by what can be called a
resource frontier mentality. If the pressure of population grew too great in one
area, then some of the population moved or were moved to another. If the
soil was depleted in one area from over-use, then new lands were cleared for
cultivation. If the forest was ‘logged out’ in one locality, then there were
plenty of trees somewhere else to cut down. There was always another
‘there’, always a new resource frontier to provide the state with a continuous
flow of revenue. So long as a resource frontier persisted, and it has persisted
in most of Southeast Asia throughout historical times to the present, there
has been no pressure on the state to seek an alternative utilisation of the 
natural environment (Bankoff 1997: 81–100; Bankoff 1995: 17–37). Even the
word for environment has no exact western equivalent in many Southeast
Asian languages which tend to differentiate between a nature tamed and
manipulated for human interests (Thai: thammachaat; Malaysian/Indonesian:
taman; and Burmese: thaba-wà) and one that connotes a wild, rustic and
untamed space that is often associated with evil spirits and that should only
be entered with care (Thai: pa thuan; Malaysian/Indonesia: hutan; and
Burmese tàw) (Rigg 1997: 46–48).

Evidence of this resource frontier mentality in operation can be seen in the
history of environmental damage inflicted on the region’s forests. Much of
the extensive forest loss can be attributed to export policies promoting 
unrestrained commercial logging. While only 12 per cent of the world’s 
tropical rainforests lie in Southeast Asia, the region accounts for some 80 per
cent of the global tropical timber trade (Peluso et al. 1995: 196). Trade in 
precious woods such as teak, mahogany, ebony and rosewood has existed
since colonial times (Boomgaard 1988: 59–87) but the extensive exploitation
of tropical timbers for commercial application in construction, framery and
plywood is a particular feature of recent decades. While stimulating periodic
booms since World War II, legal and illegal logging has reduced and degraded
much of Southeast Asia’s old growth forests. In the East Malaysian states 
of Sarawak and Sabah, log production has so far exceeded sustainable limits
that it threatens the very continuing existence of the tropical forest as a 
sustainable ecological system. From 1963 to 1985, loggers harvested about 
30 per cent of the total forest area of Sarawak so that only four to five 
million hectares of primary forest remained by 1990. Nor has Sabah fared
any better as the primary forest cover fell from 55 per cent of total land area
to only 25 per cent from 1973 to 1983. By the early 1990s, loggers had cut
more than 80 per cent of the dipterocarp forests set aside for commercial
harvesting and log production was averaging 9.6 million cubic metres a year
between 1992 and 1994 (Dauvergne 1997: 1).

However, it is not just in the quantity of timber felled but equally in the
manner and the rate of returns on the trade that the resource frontier 
mentality is so evident. The region’s post-war commerce in tropical wood has
been dominated by the large Japanese corporate trading companies, the sōgō
shōsha. Exports of logs to Japan rose from 116,654,000 cubic metres between
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1950–69, to a staggering 216,627,000 cubic metres in the 1970s, before falling
back some to 138,584,000 cubic metres from 1980 to 1989. In all, Japan has
imported over half a billion cubic metres of tropical logs up to 1995 
(Dauvergne 1997: 186–187). What Peter Dauvergne calls Japan’s ecological
shadow first fell on the Philippines but, as sources there became depleted and
demand soared in the 1970s, Japanese traders turned next to Indonesia 
and Sabah. As first one government and then another implemented bans on
log exports beginning in the 1980s, these companies have increasingly relied
on supplies from Sarawak and more recently on Papua New Guinea and the
Solomon Islands.

In return, unrealistic tax and royalty rates, forged export records and 
transportation documents, misrepresented harvest totals, and widespread 
circumvention of reforestation fees and duties ensure that Southeast Asian
governments receive only a small fraction of the timber’s real worth. More-
over, low fees and tax evasion compounded by the granting of limited-term
timber concessions encourage inefficient and destructive logging practices,
promote the export of logs and plywood at cut-price rates, and encourage the
disregard of reforestation programmes. Governments in the region are both
able and willing to participate in this resource scramble. Nation states, as
heirs to their colonial predecessors, have laid claim to the control of vast
areas of the national estate under the guise and through the function of their
respective forestry departments. These agencies currently administer 74 per
cent of the national territory in Indonesia, 55 per cent in the Philippines and
40 per cent in Thailand (Colchester 1999: 6–7). The money generated by the
trade in tropical timber also provides governments with an important source
of largesse from which to dispense official patronage through traditional
mechanisms of patron-clientage, otherwise known as crony-capitalism. Little
consideration is extended to the 35–45 million people who, in the process of
this trade, have had their rights denied, their habitat destroyed and their
homes displaced. In this respect, Japan and the other more minor importers
have consumed huge volumes of logs at prices and at rates that blatantly
ignore the environmental and social costs of their actions.

Much the same attitude is apparent towards the marine environment where
fishing grounds are typically seen as open-access resources with few if any
restrictions on entry. Numbers of small-scale fisherfolk in Southeast Asia are
rising despite declining catches, swollen by displaced agricultural labourers
fleeing rural conditions even more desperate than those in coastal areas. The
relatively small investment required to purchase a boat, access to loans in
return for exclusive buying rights to catches and the greater prospects of
upward social mobility make the sea an attractive alternative to urban 
migration or marginal upland farming (Bailey and Pomeroy 1996: 194). All
too often the result has been Malthusian over-fishing of remaining stocks,
employing techniques that devastate the marine environment and often 
preclude the possibility of natural regeneration. In particular, the use of
poison and ‘blast-fishing’ are ‘clear-cutting’ the region’s coral reefs in much
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the same fashion that loggers are decimating its forests (McManus 1997:
S121–S122).

Natural poisons found in leaves, berries and roots such as Derris, 
Barringtonia, Tephrosia and Wikstroemia can be considered among the 
traditional fishing methods employed by coastal and riverside communities
in Southeast Asia. But, as marine stocks decline and economic pressures rise,
fisherfolk have increasingly turned to the use of industrial chemicals in an
attempts to maintain catch levels. Commercial bleaches are poured into 
tidal pools and shallow waters, sodium cyanide solutions in squeeze bottles
are used to stun fish taking refuge on coral reefs, and chum composed of
poisoned fish and shrimp bits is broadcast on the sea surface (McManus
1997: S122). Moreover, there is increasing demand for brightly coloured live
reef fish to satisfy the tastes of aquarium enthusiasts and the appetites of
fashionable restaurant-goers in Hong Kong and Taiwan. Reef fish such as
highfin grouper regularly command prices of US$180 per kilogram, while an
especial delicacy of humphead wrasse lips can cost as much as US$1,000 a
plate (Dayton 1995: 14). At the same time, the use of explosives made from
fertilisers packed into bottles is also having an equally devastating effect on
fish populations and coral reefs. Blasts usually destroy coral within a one to
two metre radius, while numbers of reef-associated pelagic fish such as Casio
spp. with sensitive swim-bladders decline rapidly. There is also substantial
wastage as most dead fish sink to the seabed requiring retrieval by breath-
holding-divers who often find it difficult to locate the bodies among the coral
rubble and in poor visibility (McManus 1997: S122). Nor is the prognosis
optimistic: reef recovery depends upon factors such as the rate of environ-
mental disturbance, levels of siltation and competition from other organisms
such as seaweed that are all anticipated to increase (McManus 1997: S122). As
with timber, an ecological shadow has fallen upon Southeast Asia’s marine
environment. First the rich waters off Indonesia were stripped bare of their
coral fish in the late 1960s and now the Philippines is suffering the same fate
(Dayton 1995: 14).

Hazard in Southeast Asia

The state of any society’s physical environment and the attitudes it holds
towards resource use and management is closely related to the occurrence of
hazard and disaster. Typhoons, floods, storm surges, droughts, earthquakes,
landslides, volcanic eruptions and the like have historically posed more of a
threat to some human societies than to others, causing great loss of life and
extensive damage to property and infrastructure (Hewitt 1997: 59). In many
cases this is simply a question of geography but, in others, it is also com-
pounded by socio-economic factors that have changed over time. Thus Asia,
especially Southeast, East and South Asia, have suffered disproportionately
to other regions because of their location within a very active tectonic area,
much of it subject to cyclonic disturbance and with many low-lying coasts.
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While Southeast Asia amounts to just 3 per cent of the world’s total land-
mass, it experienced over 12 per cent of all recorded hazards between
1900–97. Moreover, the region appears to be increasingly vulnerable to the
impact of hazard despite the undoubted advances in scientific understanding
and greater technological sophistication (Table 2.3). In one respect, of course,
this may simply be a matter of larger populations, denser urban areas and
more costly infrastructure than ever before. But, on the other hand, there are
also indications that human activity affects the magnitude and frequency of
such phenomena, that it adversely alters climate, and that it poses a serious
threat to agricultural production in the region.

Mounting evidence indicates that human activity is altering the com-
position of the earth’s atmosphere, substantially increasing the percentage of
heat-trapping greenhouse gases, especially carbon dioxide and methane
(McKibben 1990). The atmospheric build-up of these gases is widely credited
with having caused a rise in global temperature of some 4 °C since the end of
the last Ice Age (some 18,000 years ago) and of 0.5 °C to 2 °C in only the last
450 years. Conservative estimates expect the temperature to rise a further
2.5 °C by 2060, making the planet the warmest it has been in the past two 
million years (Mendelsohn 1996: 7). A global warming of this magnitude will
have considerable effect on a whole range of environmental mechanisms that
bear importantly on human habitation. Significant alterations to sea levels,
wind directions, ocean currents, the severity and frequency of storms, 
rainfall patterns, agricultural productivity, and the range of disease-bearing
organisms can all be anticipated. Nor will the effects of these changes be 
necessarily the same for all of Southeast Asia. A projected doubling of
carbon dioxide in the atmosphere will likely cause a rise of 3–4 °C in 
global temperature, a 1-metre increase in sea level and higher rainfall. In
Indonesia, however, the temperature increase could be as low as 1.1 °C 
in Sorong and as high as 4.2 °C in Bengkulu. Rainfall could vary from one
extreme to the other even at the same location: Merauke might experience 
a 32 per cent decrease as well as a 234 per cent increase for different 
months. Only the rise in sea levels would appear to be more uniform with
some 10,000 square kilometres of land under threat of inundation across

28 Cultures of disaster

Table 2.3 Comparison of hazards to land mass by region in Eastern Asia 1900–97

Region All hazards All hazards Total land mass
1900–97 (%) 1993–97 (%) (%)

Southeast Asia 12.1 13.7 3.0
East Asia 12.7 12.2 7.9
South Asia 12.2 13.7 3.0
Eastern Asia 37.0 39.6 13.9

Sources: Centre for Research in the Epidemiology of Disasters (CRED), Université Catholique
du Louvain; National Geographic Atlas of the World, Revised 6th edition, 1995; United Nations, 
Population Division, Department of Economic and Social Affairs, 1998.



Indonesia and a further 5,000 square kilometres in both Malaysia and 
Thailand (Handley 1992: 65).

More ominous still are the possible effects of global warming on the
region’s weather patterns, especially the El Niño–La Niña Oscillation and its
influence on the monsoon rains (see Chapter 7). Changes in temperature and
ocean currents affect the frequency of ENSO events and impact on the future
occurrence and magnitude of flood and drought (Nicholls 1993: 154–175).
Also closely related to the ENSO phenomenon and likely to be affected by
global warming are the number and severity of typhoons and storm surges
(Pitcock et al. 1996: 160). The wind speeds of the former have already 
doubled from an average 100 kilometre per hour in the 1930s (Hermoso
1993: 16), while the effect of the latter will only be intensified by rising sea
levels and the further destruction of mangroves that have hitherto acted as
coastal defences. Low-lying farms and aquaculture ponds will be completely
submerged or rendered unproductive through the frequent incursion of
saltwater (Iglesias et al. 1996: 14). As rain patterns change, heavier falls may
improve irrigation in some areas but also greatly exacerbate erosion and
leaching of soils elsewhere as well as increase the likelihood of landslides.
Other areas may simply become too dry to support the existing agriculture
(Handley 1992: 65–66). Southeast Asia is especially vulnerable in this respect
as it has the highest projected absolute increases in water demand of any
region in the world (Arnell 1999: S33). Forest fires, too, will become more
common as species distribution is affected by climate changes and ENSO-
induced droughts increase the incidence of major conflagrations (Levine et al.
1999: 4). Moreover, the biological activity and geographical distribution of
the malarial parasite and its vectors are sensitive to changes in temperature
and precipitation. A global mean rise of several degrees centigrade will
increase the epidemic potential of the mosquito population twofold and have
serious consequences on human health in Southeast Asia (Martens et al.
1995: 463).

The impact, both directly and indirectly, of all these climatic changes on
the region’s agriculture is potentially disquieting: rice yields are projected to
decrease at lower latitudes but increase at higher ones, indicating a possible
shift in rice-growing areas away from equatorial regions (Iglesias et al. 1996:
19). The incalculable socio-economic and political consequences of this 
shift are suggested by a United Nations Environmental Programme study of
climate change in Indonesia, Malaysia and Thailand that estimates the over-
all loss of income to farmers at between US$10 and $130 dollars a year (Parry
et al. 1992). Nor will these changes solely be felt on land areas. Higher water
temperatures will cause weather patterns to change, which, in turn, will alter
sea currents and marine resources. Many coral reefs, one of the planet’s most
productive ecosystems and providing a substantial percentage of the region’s
total fish catch, are already being bleached, a process involving the mass 
expulsion of symbiotic algae known as zooxanthellae that are responsible 
for the coral’s distinctive colour, health and growth rate (Palis 1993: 1–2). 

Environment and hazard in Southeast Asia 29



Furthermore, not only will aquacultural production be threatened by
encroaching saltwater inundation but also by increasing competition from
developed countries like Canada who, with the melting of the ice cap, will 
be able to utilise their extensive coastlines to farm tropical fish and seafood
(Castro 1989). Warmer seas may also cause fish to move deeper or migrate
entirely, severely affecting catches already under severe strain from over-
fishing.

Recent trends suggest that the sheer magnitude and frequency of all these
factors are already having an increasing impact on the lives and property of
Southeast Asia’s peoples. Moreover, the absolute cost of these and other 
hazards is not shared by society as a whole but disproportionately falls on
those least able to bear them. The poor suffer most and the poverty of their
subsequent condition often drives them to actions that further degrade their
environment and which, in turn, only increase their vulnerability to such
events. This is the cycle of poverty and hazard that afflicts many societies in
the region. And just as there may be a relationship between disasters and class
inequalities on a national level, so there may also be a relationship between
meteorological and seismic conditions and low per capita income and Third
World status on an international level. The magnitude and frequency of
disasters caused by natural hazards can affect both economic development
and a nation’s ability to attract foreign investment. Such is particularly the
case in the Philippines, whose environment and societies have been shaped by
a history of natural hazard.
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The Philippines is both geophysically and meteorologically one of the
world’s natural hazard ‘hot spots’. According to the Belgium-based Centre
for Research on the Epidemiology of Disasters (CRED), which has compiled
one of the most comprehensive records on the occurrence of natural hazards
in the world since 1900, the Philippines experiences more such events 
than any other country.1 Between 1900 and 1991, there were 702 disasters –
earthquakes, volcanic eruptions, typhoons, floods, droughts, landslides and
the like – an average of eight a year, causing 51,757 fatalities (Bengco 1993: 2).2

However, modern databases are usually limited by their inability to provide a
more extensive historical overview of the incidence and experience of hazard
as their documentation rarely extends over more than the last century. 
Without a fuller historical appreciation of these phenomena, there is always
the risk that the disasters caused by natural hazards may be viewed as 
of recent provenance, simply the product of larger populations, a greater
concentration of infrastructure, and, perhaps, accelerated environmental
degradation. And while few would deny the importance of these factors in
helping explain the increasing impact of disasters on modern societies, the
emphasis on the present or the recent past tends to disguise the fact that 
many land masses such as the Philippines have had long exposure to such
events.

An examination of the historical records since the Spanish conquest in the
sixteenth century reveals the extent to which peoples in the Philippines have
been exposed to natural hazards and the ways in which disasters may have
actually affected the evolution and adaptation of societies in the archipelago.
Even within the islands, the evidence suggests that some areas, and therefore
some peoples, have been more vulnerable to hazards than others. The 
sheer frequency and magnitude of this experience may even have significant
cultural implications. First an appreciation of the nature of hazard and 
the physical environment is explored before the history of disasters is 
reconstructed from archival sources. Though incomplete and patchy at times,
the data still clearly show the magnitude of such phenomena on colonial 
society in the archipelago. A subsequent analysis attempts to estimate the
effect of these hazards in terms of numbers of people affected, damage 
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to property and loss of life. The following chapter then examines the 
more detailed record of disasters and their effect on contemporary 
society.

Environment and hazard

An archipelago located off Indo-China in the western Pacific, the land area of
the Philippines consists of 7,107 islands that total little more than 300,000
square kilometres but comprises over 17,000 kilometres of coastline. It lies
on what has been called the ‘Pacific Rim of Fire’ between two deep-sea
trenches, the Philippine Trench to the east and the Manila Trench to the west,
and is bounded in the south and southwest by the Cotabato, Davao, Sulu and
Negros Trenches respectively. Wedged between the much larger Pacific and
Eurasian tectonic plates, the small Philippine Sea Plate is an area of extreme
seismic activity. There are numerous earthquakes and volcanic eruptions
caused by movements and displacements along the major Philippine Fault
Zone and by the head-on collision and subduction of the neighbouring 
continental and oceanic plates (Punongbayan 1994: 5).

In the quarter century alone between 1950 and 1975, the islands 
experienced 2,126 recorded earthquakes (Torrado 1978: 7–8) and are shaken
on average five times a day by such events, though most are too faint to be felt
(Almario 1992: 15–19). There are also 220 volcanoes, 21 or 22 of which are
classified as active since their eruptions have been historically documented
(Punongbayan 1994: 5 and Rantucci 1994: 25).3 The three most active 
volcanoes, Mayon (Albay), Taal (Manila) and Canlaon (Negros) have erupted
98 times between 1572 and 1993 and there have been no less than 41 such
eruptions described as destructive over the same period, an average of one
major event every decade (Rantucci 1994: 25–26). Both the volcanic chain
and earthquake belt closely parallel the distribution of the various deep-sea
trenches bounding the islands. Thus the volcanoes in the Sulu Archipelago
constitute a northeast–southwest chain that parallels the direction of the
Sulu Trench, while those in the Bicol Peninsula are aligned with the north-
northwest direction of the Philippine Trench. Proximity to these deep-sea
trenches also appears to have some bearing on the depth of earthquakes with
those having epicentres closer to them being less deep than those with ones
further away (Punongbayan 1994: 5).

Closely associated with both submarine earthquakes and volcanic 
eruptions are the tsunamis that have periodically ravaged the coastline. Since
1603, at least 27 of these giant sea waves with crests sometimes exceeding 
25 metres have been recorded hitting the coastline of the Philippines with
areas in southern Mindanao facing the Celebes Sea being the most 
vulnerable to such hazards (Rantucci 1994: 24; Punongbayan 1994: 8). Aside
from this seismic activity, the Philippines is also prone to climate-related 
hazards especially in the form of powerful typhoons that sweep across 
the islands from the southwest Pacific, mainly in the period from June 
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to November. On average, the islands are hit by 20–30 typhoons each 
year, some with wind speeds in excess of 200 kilometres an hour, that 
recurrently devastate low-lying areas of the eastern seaboard (Rantucci 
1994: 27).

Many secondary hazards have also been closely associated with the seismic
and meteorological susceptibility of the archipelago. These have had an
increasingly important historical impact as both human numbers and human
activity modify the landscape to make the physical environment more 
‘vulnerable’ to disasters. Apart from the shaking that causes extensive 
damage to buildings and infrastructure, earthquakes may also initiate ground
liquefaction and trigger landslides. Liquefaction involves the transformation
of water-saturated layers of sand from a solid to a liquid state with dire 
consequences to structures whose foundations may sink or tilt (Punongbayan
1994: 8). Significant areas of central Luzon, especially in the provinces of
Pangasinan and Tarlac, have the cohesionless soil condition that makes them
susceptible to such a transformation under the effect of intense cyclic ground
shaking. Spanish chronicles note the appearance of sandboils, fountains and
cracks with the emission of liquefied sand after the earthquakes of 1792 and
1896 (Rantucci 1994: 64). Much more frequent, however, are the landslides
that invariably accompany earthquakes especially in the more mountainous
provinces of the Philippines, inducing slope failure in hilly or steep areas and
frequently damaging roads and other infrastructure.

The principal hazard associated with volcanic eruptions apart from the
accompanying lava flows or tephra clouds4 is the danger posed by lahar,
pyroclastic material composed of boulders, pebbles, sand, dust and gas in the
form of a dense mud-like substance. Often heated to temperatures of a
1000 °C, such mudflows create a layer of expanding air in their advance that
enables them to sweep along the ground at great speeds, sometimes in excess
of 500 kilometres per hour. Objects in their path are either destroyed by
direct impact or buried, while the encounter proves mainly near fatal for all
living things. Cold or secondary concentrations of lahar accumulate on 
the slopes of volcanoes only to be regularly set in downward motion by the
subsequent heavy rains associated especially with the typhoon season.
Metre-high waves of this material flow onto the lowlands covering 
surrounding areas to distances of 40 kilometres (Punongbayan 1994: 8–9;
Rantucci 1994: 26, 110). Typhoons, which are responsible for 47 per cent of
average annual rainfall in the archipelago, not only set off landslides and 
lahar flows, but are also principally responsible for the severe and recurrent
flooding of lowland areas (Rantucci 1994: 28). Extended periods of heavy
rainfall are particularly linked with slow-moving or almost stationary
typhoons.

Human activity has also adversely affected the physical environment, 
progressively rendering populations more vulnerable to natural hazard and
increasing the incidence of disaster. In particular, the accelerating pace of
deforestation since the 1930s has exacerbated the exposure of large areas 
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of the archipelago to a range of different hazards as well as raised its predis-
position to new ones (Table 3.1). Loss of forest cover affects local climatic
conditions accentuating the likelihood of drought, while increasing the 
possibility of flood and landslide. Forests also serve as efficient watersheds 
to collect and regulate the supply of water and moderate its pollution. 
Deforestation on the scale experienced by the Philippines over the last 
50 years has caused massive soil erosion and led to the siltation and sedi-
mentation of inland and coastal waters. Moreover, the appearance and spread
of what are called red tides in near-shore waters since the 1970s (see Chapter
6), harmful planktonic blooms that can cause paralytic shellfish poisoning,
has been partially attributed to the rapid eutrophication of waters from 
siltation, pollution and deforestation (Anderson 1989: 13–14; Chua et al.
1989: 335–336, 341). Natural hazards, then, are an integral feature of the
Philippine environment; disasters, however, further require the presence of
human settlement and endeavour.

A history of hazard

Spanish chroniclers have left a record of their trials and misfortunes as the
result of natural phenomena from the earliest days of colonial settlement in
the archipelago that provides a rich source of material from which to attempt
a reconstruction of the history of hazard in the islands over the last 450 years.
Thus, according to the Suceso Raro,5 the year 1641 was a calamitous one even
by the standards of the Philippines being marked by terrific detonations, 
violent earthquakes, furious storms, the subsidence of high mountains and
the simultaneous eruption of no less than three volcanoes. Spanish ships
were halted near Cape San Agustin on 4 January by the fall of volcanic 
rock ejected from Sanguir volcano as a dense cloud of ash turned the day 
into night over Panay and Cebu. Later a violent earthquake caused three
mountains in northern Luzon to sink, while Aringay volcano spewed fire and
destruction over the lands of the Igorrots. To the chronicler of Laoag,
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Table 3.1 Proportion of forest cover to land area 1575–1990

Year Forest cover Proportion to total Deforestation rate
(million hectares) land area (%) (average hectares

per year)

1575 27.5 92.0 22,917
1863 20.9 70.0 35,088
1920 18.9 64.0 78,571
1934 17.8 57.3 191,667
1970 10.9 36.3 350,000
1980 7.4 24.7 120,000
1990 6.2 20.7 120,000

Source: Department of Environment and Natural Resources as cited in Ibon 1997: 2.



Tayabas, on that date ‘a sound was heard like a strong wind, like a drum, 
like canon fire, not only in this place but everywhere’ (AMO Box–13, 8). 
Similarly, the volcanic debris from the eruption of Taal volcano in 1754,
which induced a darkness so intense that for days ‘we could not have seen 
the hand placed before the face’, destroyed three towns and blocked the
mouth of the Pansipit river causing the waters of Lake Bombon to flood 
surrounding villages (Ibid.). Some years later, in September 1762, a typhoon
caused considerable damage to the British ships in Manila Bay as they 
prepared to capture the city, hindering the disembarkation of troops and
drowning many (AMO Box–9, 35; Selga 1930: 91). As for earthquakes, a 
massive one reduced large sections of Manila to rubble in June 1863 and then
again in July 1880 (Repetti 1946: 189, 249). Before the nineteenth century,
however, the documentation is often patchy and nearly always selective so
that certain regions are over-represented in comparison to others, generally in
accordance with the extent of the colonial domain at any given time. Thus
Manila and central Luzon loom large in the records, the rest of Luzon and the
Visayas less so, and Mindanao and the southern islands remain largely terra
incognita till much more recently.

The more systematic recording of seismic and meteorological data from
around the entire archipelago had to await the establishment of the Manila
Observatory in 1865 and the first deployment of purpose-built measuring
devices.6 More precise instrumentation including a Bertelli tromometer, 
Cecchi and Rossi seismoscopes, an improved Simple Pendulum, two 
geophones and a Gray–Milne three-component seismoscope was added
between 1881 and 1889 (Repetti 1946: 133–134).7 This unique array of
scientific equipment deployed at so relatively early a date has allowed a much
more comprehensive and precise record of natural hazard in the Philippines
than in many other parts of Southeast Asia. Most of this body of data is the
legacy of three dedicated Jesuit priests who were principally responsible for
the seismic work performed at the observatory: Federico Faura (1879–90),
Saderra Masó (1890–96 and 1901–28) and William Repetti (1928–42). To this
list should be added the name of Miguel Selga SJ to whose good offices 
much of the historical data on the early centuries of Spanish occupation can
be attributed. The support previously furnished the Observatory by the 
Spanish government was continued by the new military authorities after 
the American occupation of Manila, who both extended its services and
modernised its instrumentation. The Philippine Commission Act 131 estab-
lished a Weather Bureau and a network of 51 meteorological and 20 rain 
stations throughout the archipelago, while new instruments including a
Vicentini’s universal microseismograph and a ceraunograph were installed in
1902 (Second Report 1901: 1, 50–51; Third Report 1903: 1, 667).8 Altogether,
these sources help confirm the evident scale, frequency and magnitude of
natural hazard in the archipelago, and give some indication of the significant
role such phenomena may have played in shaping the historical development
of societies in the Philippines.
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Earthquakes

There are a number of historical sources on the occurrence of earthquakes
in the Philippines, some of which indicate magnitude and others that even
attempt to analyse annual frequency. Most notable among these are Saderra
Masó’s Volcanoes and Seismic Centers published as part of the Census of the
Philippine Islands in 1905 and William Repetti’s Catalogue of Philippine 
Earthquakes, 1589–1899 published in 1946. More recently, the Philippine
Institute of Vulcanology and Seismology (PHIVOLCS) has compiled its own
historical record of such events.9 The steady increase in the number of earth-
quakes over time shown in all these lists, especially from the late nineteenth
century (Figure 3.1), reflects the greater accuracy in data gathering and 
collection rather than any growth in the seismicity of the archipelago. All
sources, however, concur in consistently indicating a high annual level of
earthquake activity throughout the Philippines though the annual variation
fluctuated quite widely. Masó’s study of the last two decades of the nine-
teenth century (1880–97) reveals an average of 53.4 earthquake days a year or
4.5 per month. ‘No small number’, he posits, considering that ‘the unit is the
earthquake day and that it does not include the subsequent shocks’. The
number of events for individual years ranged from a minimum of 29 in 1886
to a maximum of 107 in 1897 (1905: 1, 253).

The magnitude of these occurrences also varied enormously from a mild
vibration to violent movements of the ground capable of wholesale destruc-
tion. Bailey Willis documents 17 earthquakes described as destroying entire
towns and devastating whole districts between 1600 and 1900, six such events
between 1601 and 1700, four between 1701 and1800 and seven between 1801
and 1900. Another 36 were categorised as capable of causing buildings to 
topple and fall (Willis 1944: 79–81). Altogether, there have been 74 major
earthquakes since records first began in 1599 (Almario 1992: 63).

Something of the devastating power of these past events is conveyed in 
the description by Fr. José Fayol of the earthquake that destroyed Manila on
30 November 1645.

The walls of stone were shaken and bent like pieces of paper or parch-
ment blown by the wind; the towers shook and swayed like trees; and the
thickest trees like the mast of a ship in the midst of the most violent of
storms. One could hear nothing but the tangled sounds of ruination
[ruido de ruinas] interspersed with the voices and screams of those 
seeking the mercy of Heaven; and the bellow of animals.

(Fayol 1649).

More than 450 people were missing or killed, 150 of the city’s principal
structures totally destroyed and most of the rest left uninhabitable. All that
remained of Spain’s proud new capital of the Pacific was una sombre de
Manila, ‘a shadow’ of its former glory. Even the news of the disaster had to
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await the galleon Nuestra Señora de la Encarnación’s arrival in Acapulco in
December 1649; the plight of survivors was compounded by the presence of
a hostile Dutch squadron in Philippine waters that prevented the colony from
despatching ships in 1646 and 1647 (Repetti 1946: 146).

The actual scale of this seismic activity was not recognised until the 
development and installation of modern instrumentation commencing with
US colonialism in the twentieth century. Data from the twentieth century
more truly reflects the extent of such phenomena in the Philippines as well
as indicating any pattern or sequence in their occurrence. The number of
events was significantly higher, some 2,486 earthquakes between 1920 and
1975 alone, though the annual frequency could still vary as much from a low
of 24 in 1953 to a high of 257 in 1970 for the period of more accurate record
keeping after 1950 (Figure 3.2). However, the more active seismic periods 
of 1947–55 and 1965–70 actually manifest a lower annual mean than the 
subsequent more quiescent years characterised by a higher incidence of
earthquakes. The easing of crustal tension through a large number of mild
ground movements is considered to reduce the occurrence of more violent
events (Torrado 1978: 3, 6).

The historical record also suggests that some parts of the archipelago are
more prone to earthquake than others. An analysis of events by region in the
Catalogue of Philippine Earthquake 1585–1976 where details of location are
given supports the main findings of the study carried out by Masó in the late
nineteenth century (Figure 3.3).

Earthquakes are very frequent in the northern tip of Luzon, around
Manila, the Bicol region and a swathe of territory across Mindanao from the
modern provinces of Surigao del Norte in the northeast to South Cotabato
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in the southwest. They are still frequent in the rest of Luzon, Mindoro,
Panay, the north-central coast of Mindanao (Lanao and Bukidnon), around
Zamboanga City and the Sulu Archipelago. They are rare or infrequent in the
central and southern Visayas, Palawan and the remaining parts of Mindanao
(Masó 1905: 1, 252). Again, there appear to be cycles of seismic activity 
in regions followed by quieter periods, though the historical record is too
unreliable to draw any firmer conclusions.

Extremely destructive earthquakes have occurred in all regions at one time
before the second half of the twentieth century: on Mindanao in 1879, 1885,
1897 and 1924;10 in the Visayas in 1608, 1743, 1877 and 1948;11 in southern
Luzon in 1877 and again in 1897; in northern and central Luzon in 1627 and
1892; and, of course, in Manila on numerous occasions, most notably in
1645, 1658, 1863 and 1880 (Masó 1905: 1, 208, 216, 219, 227, 245–46, 248;
Repetti 1946: 143–53, 155–57, 187–90, 236–37, 243–46, 249–54, 273,
314–17). The frequency of earthquakes in the capital reflects its proximity to
a seismic fault line that links the city to one of the most active volcanoes in
the archipelago, Taal, as well as the supposedly extinct ones of Maquíling,
Banájao and Aráyat (Philippine Commission 1901: 3, 147).

Volcanoes

Volcanoes, too, are a feature of the Philippine landscape shaping not only the
historical record but also the geomorphology of the land itself. Of course,
the occurrence of volcanic activity has never been as frequent as that of
earthquakes but, nonetheless, the archipelago has been periodically subjected
to a series of devastating eruptions that have caused enormous loss of life
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and property, especially from its two most active cones, Mount Mayon in
Albay and Taal in central Luzon. Altogether, there are 12 volcanoes that have
been more or less active in the Philippines during historical times, including
Mount Pinatubo that before its recent eruption in 1991 had shown no signs
of volcanic activity in the past 400 years.12 A rich and varied historical 
literature describing volcanic eruptions dates back to the early accounts of
the missionary fathers establishing the town of Taal on the shores of lake
Bombon in 1572 and to the voyages of the Dutch explorer Spilbergen whose
log contains the first recorded eruption of Mayon in February 1616 (Masó
1911: 6; Espinas 1968: 251). In particular, a voluminous number of reports,
many of them eyewitness, paint graphic pictures of the particularly violent
eruptions of Taal in 1754 and especially of Mayon in 1814 (AMO Box–13,
2/4; Argoneses 1815). These are supplemented by Saderra Masó’s more 
general study of Volcanoes and Seismic Centers (1905), his and José Coronas’s
observations respectively of the 1911 eruption of Taal and the 1897 eruption
of Mayon (Masó 1911; Coronas 1898), and the works of Enrique Abella y
Casariego on Mayon, Maquilin and Malinao (all 1885). There are numerous
other accounts left by foreign visitors to the archipelago such as Feodor Jagor
and John Foreman among others (Jagor 1873; Foreman 1899).

Despite the much greater frequency of earthquakes, there is often a close
correlation between their occurrence and that of volcanic eruptions. Both are
symptomatic of the collision of tectonic plates that produce block shifting
along fault lines as well as the movement of molten rock (Rantucci 1994: 97,
100). This relationship is clearly illustrated by a study of southern Luzon in
the late nineteenth and early twentieth centuries. The eruption of Mount
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Mayon in August 1872 was preceded by seismic periods in February and July
and subsequently in September and November of that year. The eruptions
between 22 February and 9 March 1887 were succeeded by a series of earth-
quakes on 24 and 25 March and then on 1, 22, 27 April and 1 October. 
Similarly, the eruptions of September 1890 and October 1891 were both 
followed by seismic activity in subsequent months. Finally, there were several
violent earthquakes associated with the great eruption of 1907 in July, 
September and especially October (Aligne 1907: 510).13 The same phenom-
enon was noted with the eruption on Camiguin Island in 1871 (Masó 
1905: 211).

Of the five most active volcanoes in the archipelago, Mount Mayon has
erupted 43 times between 1616 and 1985, most violently in 1814 when the
nearby towns of Camalig, Cagsawa, Budiao and Guinobatan were severely
damaged and some 1,200 persons killed. The other extremely active volcano,
Taal, renowned for having the world’s smallest cone, has erupted at least 32
times between 1571 and 1977, including that of 30 January 1911 which killed
nearly 1,500 persons, still the largest death toll from a single event. The other
three volcanoes include Hibok-Hibok on Camiguin Island off the north coast
of Mindanao that has erupted 19 times (the most destructive of which was in
1953 when an associated avalanche killed more than 3,000 people), Bulosan
in Sorsogon which since becoming active in 1852 has erupted 17 times, and
Canlaon on Negros with 15 eruptions (Rantucci 1994: 26, Almario 1992: 71;
Kiunisala 1991: 18–19).14
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Volcanic eruptions have occurred with regularity throughout the recorded
history of the archipelago. There are nine documented occurrences between
1565 and 1700, the same number in the eighteenth century, 67 between 1801
and 1900, and 20 from 1901 to 1980. The discernible rise in the number of
events in the nineteenth century reflects not only the greater reliability of the
data but also the apparent cyclical nature of seismic activity, as can be seen
through a comparison with the following century. Many of the archipelago’s
active volcanoes either appeared or ‘awoke’ at this time: Bulusan in 1852,
Canlaon in 1866 and Hibok-Hibok in 1871. Just as significant, however, is the
marked variation between regions with Luzon accounting for by far the great-
est proportion of all such events (Figure 3.4). In Saderra Masó’s list of active
volcanoes, no less than 41 of the 46 or 89 per cent of documented eruptions
take place there (1905: 187). Three of the archipelago’s five most active 
volcanoes, Mayon, Taal and Bulusan are all situated on Luzon, while the
Visayas and Mindanao have only one each, respectively Canlaon and Hibok-
Hibok. Volcanoes, no less than earthquakes, have also proved a regular and
significant historical factor in shaping the natural environment and daily
experience for many of the archipelago’s inhabitants. At its most extreme
during the nineteenth century, there were on average two eruptions every
three years.

Tropical cyclones and typhoons

More than earthquake or volcanic eruption combined, the loss of life and
property caused by tropical cyclones and their epiphenomena such as 
landslides, storm surges and floods are greater than any other natural hazard
in the Philippines. Each year about 20 typhoons, tropical cyclones with very
strong winds, equivalent to over 25 per cent of the total number of such
events in the world, occur in the Philippine Area of Responsibility (Brown 
et al. 1991: 196).15 About 95 per cent of these originate in the Pacific Ocean
and so mainly affect the eastern half of the archipelago; the remainder come
across the South China Sea. Therefore the western and central areas of the
archipelago are generally less exposed to the full force of typhoons whose
intensity tends to decrease as they cross the central mountain ranges. A 
distinction should be made between ‘remarkable’ or destructive typhoons
and the more ordinary variety of tropical cyclones. The former are ‘one of
the greatest natural calamities that may occur in any place’, while the latter
are responsible for much of the rain that makes the climate so conducive to
agriculture (Coronas 1920: 446). According to modern meteorological 
terminology, a distinction is made between tropical depressions with wind
speeds of up to 63 kilometres per hour (kph), tropical storms with 
wind speeds between 64 and 118 kilometres per hour and typhoons with
wind speeds over 118 kilometres per hour.16 Whatever the denomination,
however, tropical cyclones and typhoons have exerted considerable influence
on the history of the archipelago.
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No such fine distinctions were made in the past. Known respectively by 
Filipino and Spaniard alike in the Islands as baguios, by the Portuguese in
India and China as tifones, and as huracanes in Spain, there are a surprising
number of historical sources on typhoons testifying to their importance
whether or not their effect has been generally recognised in conventional 
histories.17 The etymology of the words is also indicative given the local 
significance of typhoons in the region. Tifón is considered to derive from the
Chinese tai meaning strong and fung meaning wind. The origin of baguio is
more problematic having general usage throughout the languages of the
archipelago from the oldest of accounts (Selga 1926: 16, 110). The prime 
historical source on this phenomenon is Fr. Miguel Selga’s Primer Catálogo de
Baguios Filipinos (1928–30). This astonishing chronicle of typhoons in the
archipelago commences with a Chinese account of the one that struck 
the ship carrying the Buddhist sage Fa-hien on his return to China off the
west coast of Palawan in July 414 as well as an account of a similar event 
experienced by the Moorish traveller Ibn Batuta on a voyage between Amoy
and Sumatra in July 1348. However, the main matter of the compilation 
provides an historical account of typhoons between 1565 and 1863 (Selga
1928–30). The catalogue of typhoons is continued for the late nineteenth 
century in a publication on climate complied by the Manila Observatory in
1899 and published as part of the El Archipiélago Filipino printed in 
Washington at the expense of the US government and later reproduced in
the First Report of the Philippine Commission to the President, 1901 (1905: 4,
290–344). Additional material on southern Luzon for the mid-nineteenth and
early twentieth centuries is provided in the chronicle of Nabua (AMO
Box–9, 35), while the Census of the Philippine Islands, 1918 (Census 1920: 1,
445–467) contains material on the number of typhoons experienced during
the first two decades of the US colonial period. An additional source on the
Visayas is Selga’s commentary on the Relación Inédita del P. Francisco Ignacio
Alzina S. J. (Selga 1928) but the material on this period is still incomplete,
especially for the early years of US occupation from 1903–07. A compre-
hensive list of typhoons, from which reliable observations can be made, really
only exists from 1948 onwards (Manalo et al. 1995: 8).

Only a proportion of tropical cyclones and typhoons in the vicinity of the
Philippines actually make landfall somewhere in the archipelago. A study of
tropical cyclones reveals that only 384 or 45 per cent of the 850 documented
events entered the Philippine Area of Responsibility (PAR) between
1948–1990 (Soriano 1992: 12). Reference to typhoons in the more historical
sources frequently records the passage of tropical cyclones that never crossed
land, usually in the context of vessels damaged or lost at sea.

In fact, Selga’s catalogue of historical typhoons is often nothing less than
a chronicle of maritime disaster with 80 per cent of all entries describing 
such events prior to the eighteenth century (1928–30). Among the notable
catastrophes was the loss of a whole squadron of six vessels, ‘the best that the
King had placed at sea’, together with over 1,000 men to a typhoon between
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10 and 15 October 1617 (Selga 1930: 20, 44–45). Despite the incomplete
record of such events, the historical sources clearly show the effect that 
this hazard exercised on communities in the archipelago, especially after 
documentation becomes more reliable in the 1880s (Figure 3.5).

Most of the typhoons recorded in these historical sources were notable
either for their intensity, for the particularly severe damage that they inflicted
or for some miraculous intervention. Thus the crew of the galleon Santo
Cristo de Burgos, struck by a violent typhoon off the shores of Ticao on its
way to Mexico in 1726, attributed their lives to Don Julián de Velasco’s
pledge to endow the local church with an annual remittance in gratitude for
their salvation (Selga 1930: 20, 10).18 Or the great typhoon of 1928 that laid
waste the eastern Visayas and southern Luzon, inflicted serious damage to at
least 12 other provinces, caused over 500 deaths and damaged 25,000 homes
(Report 1930: 15). These sorts of statistics and anecdotal accounts, however,
give little impression of what the actual historical experience meant to 
people in the past. On the other hand, the ‘Chronicle of Nabua’ provides an
insight into how often communities in eighteenth and nineteenth century
Camarines and Albay were subjected to ‘remarkable’ typhoons known

A history of hazard in the Philippines 43

E
ve

nt
s

250

Years

0

16
01

–1
65

0
16

51
–1

70
0

17
01

–1
75

0
17

51
–1

80
0

18
01

–1
85

0
18

51
–1

86
0

18
61

–1
87

0
18

71
–1

88
0

18
81

–1
89

0
18

91
–1

90
0

19
03

–1
91

8
19

19
–1

93
0

15
65

–1
60

0
200

150

100

50

Figure 3.5 Recorded Philippine tropical cyclones 1565–1930
Sources: Primer Catálogo de Baguios Filipinos (Selga 1928–30), List of Typhoons (AMO Box–9, 35),
Report of the Philippine Commission (1901: 4, 292); Census of the Philippine Islands, 1918 (1919: 1,
452); Report of the Governor-General, 1919 (1920: 181); Report of the Governor-General, 1920 (1923:
143); Report of the Governor-General, 1921 (1922: 230); Report of the Governor-General, 1922 (1924:
177); Report of the Governor-General, 1923 (1925: 210); Report of the Governor-General, 1924 (1926:
197); Report of the Governor-General, 1926 (1928: 216); Report of the Governor-General, 1927 (1928:
261); Report of the Governor-General, 1928 (1930: 201); Report of the Governor-General, 1929 (1931:
192); Report of the Governor-General, 1930 (1932: 255).



locally as oguis. The chronicle shows a high degree of consistency in the 
number of such events: there were nine recorded typhoons between 1701 
and 1750, nine between 1751 and 1800, 12 between 1801 and 1850, and 11
between 1851 and 1900. That is a person was likely to experience such a 
phenomenon twice every 11 years in the eighteenth century and twice every
nine years in the nineteenth century, or between five to six times an average
life expectancy (AMO Box –9, 35).19

The nature of tropical cyclones also changes both in terms of duration and
seasonality. An historical comparison of the lifespan of typhoons shows 
that while the average event lasted from four to six days in the latitude of
Shanghai and Japan, those in the Philippines continued one day longer. Of
the 445 typhoons experienced in the islands between 1902 and 1921, 62 per
cent were over in one week or less and 86 per cent were over in 10 days or
less. Perhaps, surprisingly, 63 typhoons lasted over 10 and one as long as 18
days. Many of the tropical cyclones that approached the archipelago were 
of the type that either moved slowly or tended to hover in the vicinity of
Taiwan (Selga 1927: 69). Even more distinctive than duration was the 
seasonality of typhoons. While tropical cyclones could occur in any month
of the year, they were much more frequent between July and November, a
period synonymous with the tag-ulan or wet season in the vernacular, and
very rare between January and March.20 Fully 302 out of 397 tropical
cyclones (76 per cent) recorded between 1880 and 1898 took place in those
five months and only nine between January and March (Figure 3.6). An 
analysis with later periods for which there is more detailed data suggests 
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a possible shift in the monthly frequency of such events corroborating 
popular belief that the ‘typhoon season’ is gradually moving later in the year.
A historical comparison between 1880 and 1994 reveals that the percentage
of tropical cyclones in August and September is decreasing while those in
December are noticeably increasing (Figure 3.7). The data, however, are not
conclusive and the implications for agriculture, if any, remain unclear.

Just as significant as the variations in duration and seasonality are the paths
taken by tropical cyclones and the consequences for various parts of
the islands. At least five main tracks have been identified: one that crosses to
the north of Manila, one that traverses south of the capital, one that passes
east or northeast of the archipelago either disappearing or re-curving in the
Pacific, one that forms in the China Sea to the west of the Philippines, and
another that re-curves in the China Sea between the parallels 10° and 20°
(Census 1920: 1, 447–452; Census 1905: 1, 158–160). As a result some
provinces are more frequently exposed to typhoons than others.

A comparative analysis of the total number of tropical cyclones that each
major region of the archipelago experienced between 1903 and 1918 reveals
marked differences (Figure 3.8). Northern Luzon receives by far the highest
number of all tropical cyclones and equally the highest number of remark-
able typhoons (those with strong winds).21 No fewer than 7 of the 10
provinces or subprovinces most exposed to this latter type of typhoon are
situated within this region (Cagayan, Ilocos Norte, Babuyan Islands, Abra,
Ilocos Sur, Isabela and the Batanes). There is little difference both in total
numbers or the nature of tropical cyclones between Central Luzon, Southern
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Luzon and the Visayas with each region respectively receiving 107, 109 and
105 events. However, two islands in the Visayas, Samar and Leyte also figure
in the 10 most exposed provinces to remarkable typhoons accounting for 25
out of 59 or 42 per cent of all such storms in that region. Mindanao, on the
other hand, presents a very different profile with fewer tropical cyclones and
a higher percentage of milder events proportionately than any other region
(Census 1920: 1, 462).

Any true appreciation of the regional variation in both the number and
effect of tropical cyclones on the islands needs to consider the occurrence 
of more localised storms, sometimes referred to as ‘tornadoes’, in the 
historical context. These are defined as tempests, usually of short duration,
accompanied by thunder and lightning. They are extremely frequent at 
certain times of the year, especially during the tag-ulan, and are responsible
for a large percentage of the rainfall in the archipelago.

The number of these storms in any year is phenomenal as testified to 
by the data collected by the Manila Observatory on the capital and its 
immediate surrounds between 1888 and 1897. No fewer than 5,050 storms 
of all types were recorded for this 10 year period or an annual average of 505.
Three different variations of storms were distinguished: those that were 
simply violent rainstorms, those that were rainstorms accompanied by much
thunder, and, by far the most numerous, those that could only be perceived
by flashes of lightning and peals of thunder. The pattern of their occurrence
resembles that of the typhoon season except that the storms commence and
peak earlier (May–June) and diminish sooner (November) (Figure 3.9).
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In both cases, there then follows a long dry period between December and
March. Something of the sudden menace of these storms is conveyed in the
words of Saderra Masó who described the onset of one such ‘tornado’ on 
21 May 1892 as terrifying Manila’s ‘inhabitants by the number of electric
sparks which accompanied it and by the tremendous peals of thunder’. He
recorded a rainfall of 60 millimetres in 30 minutes (Report 1901: 4, 354).
Such a downpour, however, was nothing out of the ordinary: another one on
14 September 1931 measured 2.3 inches or over 5 centimetres of rain in the
same time period (Selga 1931: 21, 113). Perhaps, more than any other hazard,
tropical cyclones and storms exert an influence on communities and peoples
in the archipelago, creating an intricate and complex web of relationships that
oscillate between hazard on the one hand and the timely need for rainfall on
the other.

Epiphenomenonal hazards

The peoples of the Philippines have experienced a large number of other 
hazards, as much in the past as in the present, many of which are epiphen-
omenonal to those already discussed. Thus floods and storm surges are often
caused by tropical cyclones and droughts by the lack of them. Tsunamis are
mainly triggered by volcanic eruptions or earthquakes that almost invariably
also cause landslides and slope failures. Unfortunately, the historical record
of these events is extremely patchy, not because of their infrequency but as a
result of the very regularity of their occurrence that made their observation
something less than remarkable. While earthquakes, volcanic eruptions and
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even typhoons inspired an almost divine awe at the majesty and power of
nature (or even of some higher authority), flood and drought, though no less
destructive or infrequent, were not so spectacular and belonged more to the
commonplace order of daily existence in the archipelago, that is, at least in
the accounts of those European observers who have left the written record of
such phenomena.

Floods, in particular, have historically been the source of much privation
and suffering in the Philippines. Since the islands of the archipelago are 
relatively small with the exception of Luzon and Mindanao, there is no
coastal plain wider than 16 kilometres.22 Rivers are therefore short, sluggish
and shallow, following courses chiefly determined by tectonic lines, folding
and faulting. Floods are largely of two types: the sudden raging torrent that
peaks sharply and dies away in a few minutes as a result of localised rainfall,
and those of a much more widespread nature and longer duration usually
associated with persistent rain. Such events were not generally considered
worth documenting unless they had relevance or consequences to Europeans.
Thus one of the earliest accounts describes how a localised flood in Cebu 
rendered useless the firework display that had been designed especially to 
celebrate the beatification of San Ignacio on the night of 30 July 1611 (AMO
Box–7, 16). In this manner, too, Selga’s catalogue of typhoons, drawn mainly
from the chronicles of conquistadors and prelates, rarely mentions flood; it
is much more concerned with shipwreck and other maritime disasters.

The minutes of local ‘town chronicles’, on the other hand, give frequent
accounts of such hazards. A list drawn up from these sources found in the
Archives of the Manila Observatory constitutes a record of major floods
that occurred between 1691 and 1911.23 While almost certainly incomplete,
it does provide an indication of the primary causes, geographical predis-
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position and even the frequency of such events in specific areas. In particular,
the chronicles regularly refer to flooding in connection to the passage of
tropical cyclones; over 56 per cent of all recorded incidences are directly
attributed to typhoons (Figure 3.10). On other occasions, floods were mainly
attributed to heavy rainfall, at times associated with the monsoons or to more
specific causation. According to the chronicle of Binmaley, the flood of 1774
in northern Pangasinan was due to the Agno River changing its course. More-
over, the close association between flooding and typhoons suggests a certain
seasonality in their occurrence that corresponds to the peak in the latter’s
annual cycle between July and November (Figure 3.6).

The geographical predisposition of flooding is even more tenuous to gauge
as the records largely reflect the principal centres of Spanish colonialism 
(Figure 3.11). There is no record of any event in Mindanao prior to the
period 1901–11 when, however, they constitute as many as 20 per cent of all
floods.24 Still, the preponderance of the northern part of Luzon over the rest
of that island is consistent with the higher incidence of typhoons there and
its greater vulnerability as the most hazard-prone region of the Philippines
(Figure 3.8). Some idea of what the incidence of flood on local communities
might mean can be gauged by a closer scrutiny at the more complete local
chronicles that suggest how often people were faced with such situations. 
The records for Nabua in Camarines between 1691 and 1856 and those for
Pangasinan between 1768 and 1872 depict just how frequent a life-event
floods were.25 In Nabua, a person experienced one such event every 9.7 years
on average but once every 5.6 years between 1733 and 1800. This latter figure
is more in line with that for Pangasinan where the average was once every 5.7
years.26 While the province of Pangasinan is located within the region with
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the highest incidence of floods, there is no reason to suppose that this degree
of frequency was particularly exceptional (AMO Box–10, 37).

Other local histories present a glimpse of the reality of this hazard for
communities in different regions of the archipelago. In northern Luzon, the
Chronicle of San Nicolas in Ilocos Norte describes a violent storm and flood
that destroyed half the town in 1798, while that of Balaoan, La Union,
reports heavy rains in 1830 that demolished many houses and led to the 
relocation of the military barracks to safer ground. Still in La Union, the
Chronicle of San Fernando narrates a severe storm that drowned several 
people in October 1908. The same was true of central Luzon. The Chronicle
of Pagsanjan in Laguna gives details of the overflowing of the Balanoc 
and Bumbungan rivers on a number of occasions: flooding the town with
enormous loss to both life and property on 22 October 1831, rising to over
half a metre along the Calle Real in October 1840, and again inundating the
town in 1882. The Chronicle of Nasugbu in Batangas recounts a flood so
great in 1839 that many animals were carried away and the town submerged
so that people had to use bancas (indigenous canoes) to move around even in
the centre. Further south, the Chronicle of Daet in Camarines relates how
rain carried away the newly constructed bridge in 1847 and how those of
1857 were ‘exceedingly heavy’ (AMO Box–9, 35).

A similar picture emerges for the Visayas with the Chronicle of Pototan 
in Iloilo mentioning a big flood in 1837 and heavy rains in December 1893.
Various other chronicles from Iloilo recite similar occurrences: the over-
flowing of two rivers and the great destruction wrought in Dumangas on 
3 April 1841, the floods in Barnate in 1848 and in 1890, and in Alimodian in
1866 and again in July 1877. The Chronicle of Bacolod in Negros tells 
of ‘abundant rains’ that demolished several houses in 1875, while that of
Caibiran, Leyte, of a big flood that washed away ‘most of the houses, and
even the church and bell tower’ in 1876. Any impression that these were 
simply small scale disasters and localised tragedies are refuted by chronicles
such as that of Tayum whose account of the rising of the Abra River to a
height of more than 25 metres above its normal course caused over 1,800
deaths between 25 and 27 September 1867 (AMO Box–9, 35). The flooded
area around Bangued was reported as almost circular with a diameter of
approximately 10 kilometres and a height of more than 20 metres. The entire
town of Caoayan disappeared beneath the waters (AMO Box–10, 37). Or 
the flood that inundated large portions of Central and Northern Luzon in
October 1871, drowning 1,342 cattle, 842 horses, 761 carabaos and number-
less hogs and domestic animals in Ilocos Norte alone (AMO Box–10, 37). Or
again the flood in Santa Maria, Ilocos Sur, that destroyed the barrio of
Sumagui, carrying away over 22 houses and causing more than 100,000 pesos
worth of damages in 1911 (AMO Box–9, 35). The most obvious flood-prone
areas in the islands are the ancient channels of river systems filled with 
Quaternary alluvial deposits. As these are also among the flattest, most 
fertile and easiest to irrigate landscapes, they have also been the richest 
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centres of agriculture and intensive human settlement. Currently, half of the
country’s provincial capitals and major cities are situated on these flood-
plains (Balce et al. 1994: 20–21).

Drought, on the other hand, is perhaps even more difficult to determine,
as sometimes an absence of a thing is less easily described than an excess of
it. Most rainfall occurs between June and August with the last two months in
particular important for rice cultivation. Late or low rainfall during this 
season could have serious consequences for the sowing and growth of palay.
A circular issued by the Archbishop of Manila on 31 August 1849, that is
towards the end of the tag-ulan, testifies to the severity of the drought. The
prelate initiated processions of the Holy Sacrament throughout the diocese
and urged the faithful to pray for deliverance from their even greater fears of
‘the terrible scourge of hunger and sickness, that just the same we merit as a
result of our many sins’. A similar sort of circular from the Bishop of Cebu
suggests the presence of drought in the Visayas during 1865 (Selga 1920: 10,
96). In fact, an analysis of Manila’s wet season rainfall between 1865 and 
1919 reveals considerable annual variations characteristic of the familiar 
El Niño–La Niña weather oscillation. Thus while the average rainfall for 
June, July and August amounted to 1,039 millimetres, annual totals varied
from a low of 496.2mms in 1892 to an astonishing 3,068.8 millimetres in
1919. Rainfall patterns suggest possible periods of drought in 1874–75,
1885–87, 1892–94, 1897, 1903, 1909–10 and 1916–16 followed by years of
high rainfall with consequent higher likelihood of flood in 1876–77, 1888,
1896–96, 1898–1900, 1904–05, 1911–14 and 1917–19 (Figure 3.12).

This close relationship between drought and flood is typified in the annual
report for Mountain Province in 1915. While relating how nearly all districts
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had been afflicted by drought over a number of months that had seriously
reduced the rice and camote crops, it also details the consequences of two
severe typhoons, one following closely upon the other, that wrought major
damage to life and property, causing a number of deaths and washing away
the terraced walls of rice fields and burying others under slides of dirt, rocks
and gravel (Report 1916: 115).

The incidence of other hazards is also fragmentary, especially the further
the distance from Manila and the more remote its occurrence in time 
prior to 1865. In particular, coastal communities were subject to their own
distinctive forms of hazard in the form of storm surges and tsunamis. Storm
surges are caused by an abnormal rise in sea levels as typhoons approach the
coastline.27 Atmospheric pressure drops causing sea levels to rise as a storm
forms and, as it approaches land, the strong winds pile up the already raised
sea that then sweeps inland. With its long coastline, the archipelago is a 
natural storm-surge-prone land mass with those regions most exposed to the
path of tropical cyclones most at risk.

The earliest documented storm surge in the Spanish historical sources 
provides details of a typhoon that tore through southern and central Luzon
between 27 September and 6 October 1881 and a subsequent wave so
immense that more than 20,000 corpses were recovered after it struck the
coast of Indo-China (AMO Box–9, 35). The first such recorded event to
cause widespread damage and loss of life in the Philippines is that of the 
‘hurricane wave’ of 12 October 1897 that devastated coastal regions of
Samar and Leyte. Sea levels rose from 3 metres to as high as 7.3 metres in 
Hernani (southern Leyte) and remained at that height for over three hours.
Accounts describe a small boat being cast more than 100 metres from the
shoreline and of two carts being lifted up and thrown down beside two dazed
sailors. These latter were among the storm surge’s lucky survivors as the event
is estimated to have claimed between 1,300 and 1,500 lives (Report 1901: 4,
310–311 and AMO Box–9, 35).

Since then a number of other such similar events have been documented,
though again the data seems incomplete, especially considering the absence
of incidents for the 1940s and 1950s and their disproportionately greater
occurrence in the 1970s and 1980s (Table 3.2). Still, a pattern emerges 
showing some regions of the archipelago being more vulnerable than others
to storm surges. Particularly vulnerable coastlines include: the northern tip
of Luzon, Isabela, the eastern coast of Bicol and the eastern Visayas on the
Pacific Ocean side; and the Ilocoses, Manila, Batangas and western Mindoro
on the South China Sea side. Most of Mindanao with the exception of north-
eastern Surigao and small parts of northern Zamboanga, is unaffected by
such phenomena.

As distinct from storm surges, tsunamis are waves generated by sudden
vertical movements of the seafloor during earthquakes, submarine landslides
triggered by nearby earthquakes or by volcanic eruptions.28 Two to three
waves, often over a hundred kilometres apart, spread outwards in all 
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directions from the point of origin reaching speeds of over 1,000 kilometres
per hour. Often undetectable in the open ocean, the waves slow as they
approach shallowing water and irregular coastal features such as bays and
estuaries that sharply heighten their amplitude so that they become almost
vertical walls of water that strike the shore with devastating force, sweeping
aside all before them. The most powerful tsunami recorded prior to the 1970s
also occurred in 1897 but as a consequence of the severe earthquake that
rocked Mindanao, the Sulu archipelago and the southern Visayan islands on
21 September. The sea was described as rising in several locations. Small
boats were driven rapidly inland in Zamboanga, two hills collapsed alongside
the river there and many dwellings were washed away. In Isabela de Basilan,
the ocean rose 6 metres above its bed, rolling great yakal timbers and blocks
of masonry aside and carrying away the market place. The waters were said
to rise and fall every 15 minutes in Sulu, dividing the island of Tubigan into
two, and washing away that of Damei (Repetti 1946: 315–316 and Masó 1905:
217–219). Many hundreds of casualties were discovered in the wake of these
occurrences (PHIVOLCS nd).

Tsunamis have also been recorded following earthquakes in Zambales on
26 January 1872, in Cotabato on 31 January 1917 and again on 15 August
1918 causing 7 and 50 deaths respectively, and in northeastern Samar on 
13 November 1925 (PHIVOLCS nd).29 No less than nine of the 29 recorded
tsunamis to have struck the archipelago prior to 1970 occurred in Mindanao
in comparison to eight in the Visayas, seven in northern Luzon and five
between central and southern Luzon.30 The data are even more telling than
the statistics suggest as only events after 1897 are documented for Mindanao,
while those for other regions date from as early as 1627. More localised
events also took place as a consequence of the eruption of Taal given the 
volcano’s situation in the centre of Lake Bombon. Following the explosion
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Table 3.2 Recorded storm surges by region 1897–1984

Years Events Northern Central Southern Visayas Mindanao
Luzon Luzon Luzon

1897–1910 7 1 1 5
1911–20 6 1 5
1921–30 3 1 1 1
1931–40 2 2
1941–50
1951–60 6 2 3 1
1961–70 9 3 2 2 2
1971–80 10 1 3 1 2 3
1981–84 10 2 3 2 1 2

Totals 53 11 15 6 16 5

Sources: Tropical Cyclones and Storm Surges (Gonzales 1994: 17); Tropical Cyclone, Statistics in the
Bicol Region (Soriano 1992: 15).



of 1716, immense waves were said to have stripped away the beach and
endangered the church, while fish were cast ashore ‘in a state as if they had
been cooked, since the water had been heated to a degree that it appeared to
have been taken from a boiling cauldron’. Once again the lake town of Taal
was threatened during the massive eruption of 1754 by the ‘raging waters’
that invaded the main part of the municipality ‘sweeping away everything
they encountered’ (Masó 1911: 7, 9). Despite the particular topographical 
circumstances of Taal, the areas most vulnerable to tsunamis are the coast
lines of southern Mindanao facing the Celebes Sea (Punongbayam 1994: 8).

Hazard and society in the past

The historical record, incomplete though it may be, leaves no doubt that 
hazard has played an important role in shaping the past of peoples and 
communities living in the archipelago. Assessing just how central that part
may be deserves a detailed study in its own right and is beyond the intention
and scope of the present work. Not until the collection of detailed statistics
on the damages wrought by disasters beginning in the 1970s can the ‘costs’ of
natural hazards be approximated with any degree of confidence. Still, there
are some documents that afford a rare glimpse into the past and provide some
measure of the scale and scope of that experience. Yet an appreciation of the
true extent of their effect on the political, economic and social structures of
society can only be inferred from tantalising statements such as that given by
William Daland before the Philippine Commission on 19 June 1899. When
asked what the impact of constructing an electric tramway connecting Manila
to Antipolo would have, he replied that: ‘It would take some time before 
the people would move out there and take houses. This being a centre of
earthquakes and typhoons; foreigners don’t care to own much property’
(Report 1901: 2, 170).

One such event for which a substantial number of documents have 
survived describes the typhoon that hit central Luzon on 22–23 October
1831. Once again, the compilation and preservation of this material is due 
to the diligence of Fr Selga. Not only has he preserved the harrowing eye-
witness account written by Nicolás de Saavedra within a couple of days of
the storm, supplemented by the logs and personal observations of Captains
Bankcroft and Griswold of the ships Crocodile and Panamá, but he also 
provides detailed records of the damages and costs incurred for some
provinces (Table 3.3). This data collated from the returns of the alclades 
mayores (governors) and parish priests of the respective provinces to the 
Governor-General furnish some idea of the scale of such disasters though it
should be borne in mind that Selga describes this event ‘as one of the most
horrific in the records of Philippine history’ (1928–30: 21, 27). At the very
least, however, the death of 225 persons, the loss of 33,357 dwellings and
damages amounting to just under a quarter million pesos was a significant
cost for colonial society to bear.31 Using an estimate of five persons per
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household, that means a minimum of 166,785 people were affected by the
typhoon.33 In response to this degree of distress, Governor-General Pascual
Enrile opened a voluntary subscription on 8 November for the victims of
the event in which the names of those who contributed were publicly
acknowledged.34 Despite this incentive, in a pattern that repeats itself many
times in this chronicle, the amount of ‘state’ relief did not amount to much
more than a fraction of the most conservative estimate of the damages
incurred. In the event, it appears that the subscription raised in relief from
official sources did not total more than 34,714 pesos, equivalent to a little
over 14 per cent of the reported damages in the five provinces for which 
statistics are provided (Selga 1921: 79, 72).35

At other times, a series of brief reports describing a number of similar
events that all transpired in the same locality give some impression of the
cycle of risk and hazard that people confronted in their daily lives. Thus the
communities who lived in the shadow of Mayon, the most active volcano in
the archipelago that has erupted at least 44 times since records begun in 1572,
live with the knowledge that on average they will experience one such event
every 10 years. But every year, they must also fear that the torrential rains 
of passing typhoons will unleash an avalanche of water, mud and rock 
composed from the loose pyroclastic material that lies on the mountain’s
slopes. Just such a catastrophe struck the surrounding towns in November
1875, reportedly killing over 1,500 people.36 Again, a heavy flood carried
sand, gravel and boulders down the mountain in 1915 and washed away the
rail-track between Legaspi and Libog, suspending communications between
the towns for over two weeks. Four typhoons passing in quick succession in
October and November 1934 caused floods that, according to the Provincial
Board of Albay: ‘inundated and submerged thousands of hectares of lands,
particularly rice lands, in the municipality of Oas, Guinobatan, Camalig,
Daraga, Legaspi, Libog, Tabaco, Malinao and Tiwi, especially with great
quantities of sand and eroded rocks and big stones from the slopes of Mayon
volcano, rendering those lands unproductive now and for many years to
come and perhaps permanently’ (AMO Box–13, 8).37
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Table 3.3 Damages by region following the typhoon of 22–23 October 1831

Provinces Deaths Houses destroyed Cost in pesos32

Tondo 58 20,197 131,241–5–10
Cavite 131 4,320 32,849–1–24
Bulacan n/a 4,272 14,106–1–00
Laguna 36 4,175 62,774–6–06
Bataan n/a 393 967–4–06

Totals 225 33,357 241,939–2–10

Source: El Baguio de Octubre de 1831 (Selga 1921: 58–59).



Not only did natural hazards cost lives and destroy property but it 
also wrought havoc on agriculture, the foremost economic activity of the
majority of peoples and the principal basis of commerce and industry in the
archipelago. An examination of the provincial reports for a single year, 1906,
gives some idea of the often longer term impact of hazard that continued to
affect communities after the threat of the event itself had receded. The year
was not an exceptional one in any sense though a particularly destructive
typhoon on 25–26 September 1905 materially reduced the crops in eight
mainly central and southern Luzon provinces.38 In particular, there was a 
fall in hemp production with exports for the six months to 30 June 1906 
only slightly over 70 per cent of the figure for the same period of the 
preceding year.39 The storm also seriously damaged the coconut crop, the
high winds shaking growing nuts to the ground. Apart from the typhoon,
there was a drought in Mindanao, Cebu and some of the southern islands 
and a locust plague in the areas directly north of Manila (Report 1907: 2,
195–196).

The reports of provincial governors add details about local situations.
Thus in the north, two typhoons severely affected the tobacco harvest in 
the southern half of Isabela: the first in December 1905 flooding fields and
causing the loss of plants set out and seeded; the second in the following May
completing the process as ‘to the great misfortune of the long-suffering
inhabitants . . . the storm came just at the time of cutting’. The loss to both
crops and housing was estimated at 150,000 pesos (Report 1907: 1, 301). 
A similar fate awaited the tobacco crop of La Union that, not only had to
contend with the storms of May, but also with the effects of a prolonged
drought between October 1905 and April 1906 that reduced the harvest by
one-third (Report 1907: 1, 476). In the Cordillera, the early coming of the
rains broke a drought that threatened the rice harvest in Lepanto-Bontoc
(Report 1907: 1, 317). Drought, too, was a major factor reducing agricultural
production in central Luzon where the rice crop was 30 to 40 per cent below
expectation due to lack of rain in some towns of Cavite (Report 1907: 1, 222).
The situation was much worse in Pangasinan:

The last rice crop suffered a loss of 50 per cent by the storm of last 
September and the drought during the months of November and
December. The ravages of the locusts during the months of July to
November, 1905, also contributed to the loss of several crops, especially
that of rice. The last storms during the months of May and June levelled
the rice fields, which had to be planted over again, and injured the mango
trees, the last storm having occurred at the time of gathering.

(Report 1907: 1, 416)

In the south, it was the severe typhoon of 25 September that was mainly
responsible for agricultural losses. The Governor of Albay felt that ‘the 
incalculable losses caused by the terribly destructive baguio’ would not be
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made good till the end of 1906 and only then providing that the harvest 
was a good one (Report 1907: 1, 157). The ‘deplorable condition’ to which
Sorsogon had been reduced was due to the drought that reigned throughout
most of 1905 compounded by the typhoon that had ‘heaped the greatest 
desolation and misfortune upon the province’. Statistics collected by 
municipalities in the wake of the storm conservatively estimated the losses at
50 injured, 13,174 houses destroyed and total damages at 7,297,055.35 pesos
(Report 1906: 1, 444). In Bohol, the principal scourge was locusts whose
activities were not only so detrimental to agricultural production but whose
extermination ‘robbed farmers’ of much valuable time. Some 6,178 cavans of
locusts, equivalent to 271,832 kilograms, were caught and killed in various
municipalities between July 1905 and June 1906, though the infestation was
not considered severe compared to other years (Report 1907: 1, 205–206).
Drought ravaged Leyte, occasioning a loss of 30 per cent in the hemp crop
(Report 1907: 1, 328), while in Samar, the hemp crop was ruined by the
typhoon of 25 September along with 5,000 houses including all the public
buildings in 11 municipalities (Report 1907: 1, 437). The annual report for
Cebu begins with the terse sentence that the past fiscal year ‘was ushered in
by gaunt famine, which lasted till August and was unprecedented during a
period of fifty years’ (Report 1907: 1, 239).

Insurance, too, provides another avenue of exploring the costs and 
perceptions of hazard in the Philippines though its relevance to the majority
of people remained and still remains today rather tenuous. By 1918, 60 
insurance companies were doing business in the islands, 9 local, 12 domiciled
in the United States and the remainder in various foreign cities, mainly 
London. These companies mainly wrote policies in fire, marine and life
insurance but three also covered damages caused by typhoons and earth-
quakes: the British Traders Insurance Company and the Union Insurance
Company of Canton both with their home offices in Hong Kong, and the
Fidelity and Surety Company of the Philippines based in Manila (Census
1921: 4, 2, 741).40 While premiums for these phenomena only comprised a
small fraction of a market that was dominated by policies in marine and fire
insurance, the percentage that natural hazards constituted steadily increased
in importance from just over half a per cent to just over three per cent
between 1911 and 1927 (Figure 3.13).

This increase represented an eighteen-fold rise in the amount of insurance
from P1,710,500 to P31,640,643 over the same period and signifies a growing
awareness of the degree to which natural hazards posed a danger to US 
property and commerce in the islands. However, given the regularity with
which natural hazards occur in the Philippines, the business was not a 
particularly lucrative one. An analysis of insurance policies written for
typhoon and earthquake damages incurred between 1919 and 1928 reveals a
ratio of premiums to losses of 47 per cent with the latter exceeding the 
former in two years, 1920 and 1922, and the actual amount paid again 
exceeding premiums in 1928 (Table 3.4).
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Delving into the past to uncover the history of hazard in the islands is
fraught with its own ‘perils’ that lurk in the unevenness of the sources 
and the imperfect nature of the data. Yet the sheer weight of material leads
to the conclusion that, whatever the actual rate or magnitude may have been,
natural hazards – earthquakes, volcanic eruptions, floods, droughts, land-
slides, storm surges, tsunamis and especially typhoons – have proved to be 
a major factor in the development of societies in the archipelago. A fuller 
historical account will reveal just how significant that influence has been.
However, there is already sufficient data to show how economic activity, 
particularly agricultural production, was intricately related to the succession
of hazards that regularly afflicted the islands. So regularly, in fact, that these
events should not be seen as exceptional but as part of peoples’ daily life
experiences. And to what extent did hazard affect commerce and trade? How
much was US investment in the early twentieth century prejudiced by 
sentiments that foreigners were not keen to own property here, ‘this being a
center of earthquakes and typhoons’? Such questions merit consideration.

Moreover, there would also appear to be definite cycles of higher activity
in the occurrence of hazards that are followed by more quiescent periods.
The latter half of the nineteenth century seems to be part of one such cycle.
While the data is insufficient to conclude whether earthquakes were more 
frequent during that time than in earlier centuries, there were two major
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events that devastated the colonial capital, Manila, in 1863 and again in 1880.
Certainly, too, there was a related increase in the number of volcanic 
eruptions that appears to be more substantial than simply a question of
improved data collection. There were a large number of eruptions in the 
second half of the century, 49 between 1850 and 1900, including that of
Mayon in 1897 and of three new cones – Bulusan in 1852, Canlaon in 1866
and Camiguin in 1871 – that either ‘awoke’ or newly emerged. All this raises
some fascinating historical questions about the coincidence of these seismic
cycles with major political upheavals. How significant to the prerevolutionary
indigenous consciousness was it that the land itself appeared to be in 
revolt against centuries of colonial oppression? Much has been written on 
the contributory factors to the outbreak of the Philippine Revolution in 
1896 but did the natural history of the archipelago play any role in those
developments?

It is also abundantly clear that some areas and so some communities were
more exposed than others to particular types of hazards. Thus, while 
earthquakes affected everyone regularly, though less so in the central and
southern Visayas, Palawan and parts of Mindanao, the whole island of Luzon
experienced more volcanic eruptions than other parts of the archipelago, and
northern Luzon, Samar and Leyte were struck by a disproportionately high
number of typhoons. These latter areas were also among those most prone to
damages from storm surges. But if most of Mindanao was mercifully free
from such dangers, its coastal communities were the most vulnerable to
tsunamis and all communities were vulnerable to flood and drought. If the
consequences of such phenomena may hold some significance for economic
and political developments in the archipelago, then the same may be true for
the social and, perhaps, even the cultural development of communities
exposed annually to repeated disasters. The ‘costs’ that natural hazard have
had on the past are deserving of their own study; the ‘costs’ that they pose
for contemporary societies in the Philippines are the subject matter of the
remainder of this book.
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While the archipelago has a long history of vulnerability to natural hazard,
the island-nation has suffered a spate of particularly severe events in recent
decades. Especially in the early 1990s, a close succession of major disasters
cost thousands of lives, caused billions of pesos in damage to infrastructure
and lost production, and, in some cases, altered the very landscape, engulfing
provincial towns and burying rich agricultural paddies under metres of mud
and lahar.1 These ‘costs’ are borne by society at large and by communities in
particular but the true extent of their impact is rarely acknowledged and
almost never considered as a significant factor in public debate or govern-
ment analysis. Yet their cumulative effect is considerable: a significant factor
in national politics, deflecting economic policies and programmes, and an
important issue in inter-ethnic conflict. Moreover, natural hazard, national
disaster, international relief and foreign debt are woven into a complex and
symbiotic cycle that maintains the Philippines among the less affluent of
nations and prevents it from recognising the potential of its skilled and hard-
working peoples.

The true measure of these costs can only be gauged with any degree 
of accuracy over the last 30 years when more extensive statistics on the 
frequency and magnitude of natural hazards are coupled with more reliable
and comprehensive data on their effects. The National Disaster Coordinating
Council (NDCC) of the Office of Civil Defence (OCD) has collected and
compiled data that estimate the numbers of killed or injured, of families 
and people affected, of houses destroyed or damaged, and has attempted 
to express these in financial terms. Even so, the statistics are still far from
complete for the 1970s and must remain only best ‘guestimates’ when it
comes to fixing monetary values to the costs incurred. The real losses to 
families and private individuals are beyond the competency of the Filipino
state to gauge, especially in a country where private insurance remains the
preserve of the few. However, these reservations apart, this chapter is able 
to document the impact of natural hazard on the Philippines as a national
society to a much greater degree of accuracy. The last 30 years have been ones
in which natural hazards have become national disasters with a degree of
regularity that suggest that their frequency and magnitude are intensifying.

4 The ‘costs’ of hazard in the
contemporary Philippines



The main events that give substance to these claims, especially those of the
early 1990s, are first examined in some detail before a more systematic 
analysis of their occurrence over the period is presented. Finally, an attempt
is made to calculate the personal and monetary costs of disasters and place
them within a national perspective.

The years of calamity 1970–99

Few would disagree that the last three decades of the twentieth century have
been ones of momentous change and political upheaval in the Philippines.
Over this time, the nation and its peoples have endured the declaration of
martial law, the experiment of the New Society, long years of dictatorship
under Ferdinand Marcos, cronyism and economic mismanagement, the 
assassination of Benigno Aquino on the tarmac of Manila Airport in 1983,
the 1986 People’s Revolution and the restoration of democratic rule, the 
elevation of Corazon Aquino as the country’s first woman president, 
military unrest and the Reform the Armed Forces Movement, the election 
of Fidel Ramos – the country’s first protestant president – constitutional
machinations first under Ramos and, more latterly, under his successor,
Joseph Estrada, and the renewal of ethnic violence in Mindanao. All this is
well known and has been written about and analysed on countless occasions.
Sometimes the litany may be punctuated by reference to a certain disaster
caused by natural hazard that overcame a community or even an entire region
before the chronology of political and economic activities is resumed.

However, there is another politics or history that usually remains below the
public horizon, only coming to national attention by the sheer magnitude of
an unfolding tragedy or as a result of its inherent visual qualities that makes
good media coverage of its occurrence. Yet this other story of flooded streets,
drought-stricken fields, shattered communities, flattened buildings, buried
homes, and lost parents, children or livelihoods is much closer to the real-life
experience of most Filipinos than the countless reports on the intrigues and
manoeuvrings of the solons in the Senate or the House of Representatives can
ever be.2 The succession of major disasters that overcame the nation between
1990 and 1991 proved insufficient to more than temporarily displace sleaze
from the headlines and even then natural hazards and the attendant concerns
of relief and reconstruction were soon incorporated within the political 
campaigns centred around the presidential and congressional elections of
1991. While there is insufficient evidence as yet to prove that the frequency
of disasters is rising, the annual number of most events remains fairly 
constant, there is no doubt that they exert an increasing impact on the lives
and property of most Filipinos (Aguinaldo et al. 1995: 1). The accelerating
processes of urbanisation and industrialisation render more communities
vulnerable to disasters and human activities put more people at risk from
their consequences. At no time has this vulnerability been more manifest in
the Philippines than during the early 1990s. The Baguio earthquake in July
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and Typhoon Ruping in November 1990, and the eruption of Mt Pinatubo
in June and the Ormoc flood in November 1991, while not the only major
hazards to afflict the nation in recent decades, were certainly among the most
devastating.

The Baguio earthquake of 16 July 1990

Destructive earthquakes of a strength of over Intensity 7 hit Bacon 
(Sorsogon) in July 1954, Lanao (Mindanao) in April 1955, Casiguan (Aurora)
in August 1968, Baler (Quezon) in April 1970 and the Moro Gulf in August
1976.3 In fact, the seismicity of the archipelago appears to have entered
another cycle of intense activity from the 1960s with the number of recorded
events rising from 100 in 1964 to over 560 in 1990 (Rantucci 1994: 44). In 
fact, between 1950 and 1990, the Philippines ranked as the eleventh most
earthquake-prone country, experiencing 24 major events that caused 10,128
deaths (Cuadro 1995: 1, 4). However, on 16 July 1990 the most destructive
earthquake to hit the archipelago this century, its two principal tremors 
measuring 7.7 and 8 on the Richter Scale, devastated parts of central Luzon.
In all, nearly 100,000 houses suffered damage and 40 per cent of them were
destroyed (Rantucci 1994: 59). Hardest hit were the cities of Baguio and
Cabanatuan, and the province of La Union where up to 80 per cent of
buildings in some towns were demolished (Kiunisala 1991: 18–19). Hundreds
died as the five-star Hyatt Terrace Hotel in Baguio and the Christian College
of the Philippines in Cabanatuan collapsed, crushing guests and students
alike under huge concrete slabs. The town of Dagupan sank three metres 
as immense geophysical pressures caused the widespread liquefaction of
compacted silt and black sand gushed up from the earth, making the land-
scape ‘look like a beach without a sea’ (Coping 1990: 34). In many coastal
towns, it was hot sulphuric acid that bubbled to the surface, indicative of the
volcanic activity below, while in the town of Agoo fractured tombs disgorged
decomposing bodies on the surface (Cleaning Up 1990: 34).

The earthquake had a serious impact on public infrastructure and utilities.
The road network of central Luzon was significantly affected: seven bridges
collapsed, another eight were badly damaged and 20 more needed repair; the
Marcos Highway and Kennon Road both leading to Baguio City were largely
destroyed by landslide; and a section of the Maharlika Highway through the
Caraballo Mountains was rendered totally impassable. Electricity supply was
cut to some communities for days and to more remote ones for weeks.
Sewage, especially in those cities affected by liquefaction, was almost entirely
disrupted. An estimated 60 million cubic metres of sediment made its way
into the Ambuklao Dam over the next few months effectively reducing its
designed useful life from 50 to 28 years (Rantucci 1994: 59). The cost in terms
of life and property was severe: 1,666 dead, some 1,000 missing, 3,000
injured, 1,193,716 homeless and over another million persons affected
(Rantucci 1994: 58; Zamora and Uy 1991: 1, 16; Cleaning Up 1990: 32). 
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Estimates of the financial damage range from P12.2 to P16 billion (US$488 to
US$640 million): P6.845 billion (US$273.8 million) to infrastructure, P3.950
billion (US$158 million) to private property, P3.7 billion (US$148 million) to
industry and commerce, and P1.425 billion (US$57 million) to agriculture
(Rantucci 1994: 125, Almario 1992: 68; Zamora et al. 1991: 1 and 16).4

Nor has Baguio been the last major seismic event to hit the country. 
Tectonic movement along the Lubang Fault caused an earthquake of
Intensity 7 to hit Oriental Mindoro in November 1994, killing 83 people and
injuring 430 others. Many drowned in the subsequent tsunamis, their lifeless
bodies found hanging on trees (Sea 1994: 24–25). In all, the earthquake
affected some 22,452 families or 134,712 persons, totally destroyed 1,530
houses, required a further 6,036 to undergo extensive repairs, and cost P515
million (US$20.6 million) in damages (NDCC 1998). All told, there have
been three major earthquakes and 193 minor ones since 1970 affecting
1,884,924 people and causing a minimum of P13.317 billion (US$532.68 
million) in damage to properties, a considerable toll for a developing country
to pay (NDCC 1999). Moreover, both the Baguio and Oriental Mindoro
earthquakes reveal the manner in which natural hazards closely associated
with them often exact considerable costs in terms of life and property in their
own right through epiphenomena such as landslides or more rarely tsunamis.

One of the notable aspects of the Baguio earthquake was the ‘unpre-
cedented’ slope failures in central and northwestern Luzon that are estimated
to have caused about 100,000 landslides within the affected areas, particularly
in the Cordillera Central and the Caballo Mountains. A secondary effect 
of the earthquake was to loosen enormous quantities of sediment, some 
0.4 cubic kilometres of landscape, which had only to await the onset of the
monsoon to trigger numerous shallow-seated slides that posed additional
threats to life and property. In fact, of the 1,666 recorded deaths as a result of
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the earthquake, no fewer than 450 were due to landslides and an additional
45 to new slope-failures activated by the rains between August and October.
In mountainous regions of the Philippines, earthquakes produce new cracks
in the earth that enhance the corrosive action of rain and flowing water and
often later develop into slope failures (Ranucci 1994: 76–78). There is also a
significant correlation between the rising numbers of major landslides and
the decreasing proportion of forest cover to total land area (Figure 4.1).

The evidence strongly suggests that human activity in the form of
deforestation is impacting negatively on the stability of slopes creating a
greater likelihood that earthquakes or other trigger mechanisms will result in
major landslides. Not only has the frequency of slope failures risen but there
has also been a corresponding increase in both the casualty rate and damage
to property (Table 4.1). Since 1970, there have been a total of 155 major 
landslides that have killed 422 people, negatively impacted on a further
33,969 and destroyed at least 300 houses. While minor in comparison to
some of the other hazards that confront communities in the Philippines,
landslides, too, exact their own costs on many Filipinos, especially as they
often occur as a consequence of another phenomenon that may have already
rendered those same families more vulnerable.

While earthquakes of any intensity will cause numerous landslides, they
may also on occasion trigger tsunamis, especially if the formers’ epicentres
are located underwater. Much more destructive than the waves generated by
the earthquake of 1994 in Oriental Mindoro were those that hit coastal areas
of the Moro Gulf on Mindanao shortly after midnight on 17 August 1976.
Considered the ‘most catastrophic tsunami’ to ever hit the Philippines, waves
up to nine metres high caused between 3,000 and 6,500 deaths, injured a 
further 8,000 people, destroyed more than 13,800 buildings, left approxi-
mately 12,000 families homeless, smashed over 3,500 watercraft of all
description and damaged 4,300 hectares of fish ponds (Rantucci 1994: 24;
Garcia and Cordeta 1990: 11; Garcia and Cordeta 1990a: 15). Of course,
many of the most devastating tsunamis owe their origins to earthquakes on
the other side of the Pacific as in the case of the Chilean earthquake of May
1960 (Garcia and Cordeta 1990a: 15). In particular, the very short time
between the occurrence of an earthquake and the generation of tsunamis
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Table 4.1 Increasing frequencies and effect of landslides 1970–99

Years Landslides Dead Persons Houses
affected destroyed

1970–79 29 34 2,197 24
1980–89 47 201 15,244 55
1990–99 79 187 16,528 221

Totals 155 422 33,969 300

Source: Annual Statistical Data on Landslide 1970–1999 (NDCC 1999a).



makes it difficult, if not impossible, to warn and evacuate vulnerable popu-
lations before the arrival of the waves, so increasing the deadly impact on
coastal communities (Punongbayan 1994: 8)

Typhoon Ruping of 10–14 November 1990

Later in 1990, the central Visayan city of Cebu, the country’s most important
urban conurbation after Manila and a major export centre, was 60 per 
cent destroyed by a tropical cyclone. Typhoon Ruping was savage even by
Philippine standards. With wind-speeds up to 280 kilometres per hour, it
struck the country between 10 and 14 November 1990 affecting 46 provinces
and 42 cities in central southern and southern Luzon, the Visayas and the
Mindanao regions. It was the most destructive storm to hit Cebu since 1951
and severely disrupted the agricultural exports of the surrounding islands.
‘All the greenery on the ground was shredded,’ reported Senator John
Osmeña. ‘Banana trees looked as if big animals bit off their trunks. Papaya
trees looked as if locusts came in and ate all their leaves’ (Boomtown 1990:
33). Even the coastal shipping was adversely affected and was expected to
need a full year to recover: 72 vessels of all sizes sank (28 in the port of Cebu
alone) and a further 56 ran aground (Dueñas 1991: 6). In all, Typhoon 
Ruping caused 588 deaths and 1,278 injuries, damaged 220,026 homes, left
1.048 million people homeless and affected a total of 5.498 million or over 
8 per cent of the entire population. Total damages were estimated at P10–13
billion (US$400–520 million) (Almario 1992: 42), prompting President
Aquino to comment that the ‘devastating typhoon’ so close on the heels 
of the ‘killer earthquake’ of July was ‘a setback in our efforts to ease our 
economic difficulties’ (Boomtown 1990: 33).

On average, about 20 typhoons pass through the PAR a year. The majority
of these do not actually cross over the archipelago: only 384 of the 850 
tropical cyclones between 1948 and 1990 actually made landfall, a probability
factor of 45 per cent though the monthly variability is considerable. During
the month of February, when typhoons are rare anyhow, only 15 per cent
struck the Philippines compared to 58 per cent in October and 63 per cent in
November (Soriano 1992: 12). Those typhoons that do track over the islands
move generally in a northwesterly direction at about 16 kilometres an hour,
intensifying as they approach land and sometimes realising wind-speeds in
excess of 240 kilometres per hour (Almario 1992: 12, 38). An analysis of the
meteorological records for 1987 reveals the degree of risk that most Filipino
communities have to contend with in an average year. There were 16 tropical
cyclones that entered the PAR in that year but nine passed harmlessly 
over water though two, Typhoon Karing (10–14 July) and Typhoon Diding
(17–21 July), brought monsoonal rains to Luzon and parts of the western
Visayas. Two of the remaining seven tropical cyclones only tracked close to
the northern Batanes group causing no damage though storm signals were
raised over northern Luzon on both occasions.5
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Only five typhoons, then, actually crossed over land and all of these events
occurred in the latter part of the year. The first of these, Typhoon Herming,
entered the PAR as a low pressure area on 7 August but intensified into a
super-typhoon with wind-speeds up to 240 kilometres per hour as it bore
down on northern Samar, Sorsogon and Maranduque before weakening into
a storm as it moved north and out into the South China Sea on 14 August. 
In its wake, it left behind 94 dead and missing, 468 injured, and public and
private losses of P2.010 billion. Within days, its place had been taken by
Typhoon Ising (12–20 August), which struck Casiguran and then the rest 
of northern Luzon causing three dead or missing and damages of P79.295
million. Next came Typhoon Pepang (21–25 October) that had threatened the
whole of Luzon with its big circulation recorded at 220 kilometres per hour
but which veered north to affect only Cagayan, Isabela, the Cordilleras, Ilocos
Norte and the Batanes. Property losses at P262.167 million (US$10.5 million)
were low given the intensity of the storm but casualties were high: 141 dead
or missing and 67 injured. The final two major typhoons of the year, Rosing
(11–17 November) and Trining (14–19 December), followed similar tracks
passing over Samar, Masbate and Mindoro and leaving behind them a trail of
destruction that caused respectively 979 and 42 dead or missing, 927 and 35
injured, and losses of P1.119 billion (US$44.76 million) and P173.062 million
(US$6.92 million). In all, the typhoon season of 1987 cost the Philippines
1,259 lives, 1,497 people injured and a staggering P3.644 billion (US$145.7
million) in damages to public and private property (Manalo 1988: 10–11).

Even more telling than the costs in lives and property are the number 
of people affected by tropical cyclones. While the occurrence oscillates 
considerably, the frequency generally varies from a low of about four to a
high of 19 events annually that constitutes a recognisable band-width that has
not changed substantially over the last century (Manalo 1995: 8). Recent 
statistical trends, however, suggest the extent to which tropical cyclones are
having an increasing impact on the population (Figure 4.2). Since 1970, the
number of Filipinos affected each year has risen from under one million to
over eight million people, especially during the 1990s, a figure that represents
more than 10 per cent of the nation’s population. Analyses like these cast an
important light on the nature of the relationship between rising vulnerability
and the frequency of natural hazards, clearly showing that one is not 
necessarily directly related to the other. Nor can demographics alone account
for the increase in the numbers affected: the population of the Philippines
grew from under 40 million to 75.33 million as of 1 May 2000, an annual rate
of increase under 3 per cent over the same period (NSO 2000). A much more
important factor has been the growing concentration of people in marginal
urban and degraded rural environments that makes them more vulnerable to
the effects of natural hazards.

At the local level, topography also exercises considerable influence on 
the impact of tropical cyclones. A study of the Bicol region of southern
Luzon demonstrates both the inter- and intra-regional variations that affect
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communities differently. Between 1948 and 1990, the region’s six provinces
experienced 111 tropical cyclones or an average of three a year. Despite a 
frequency that ranked it fourth out of the nation’s 13 politico-administrative
regions in terms of tropical cyclone passage, it is considered to sustain the
heaviest damages along with the eastern Visayas. The intensity of typhoons
usually decrease as they move across land due to increased surface friction
and reduced sources of water vapour from which to draw energy. However,
the geographical location of the Bicol region at the extreme easternmost flank
of the archipelago, the direction from which 90 per cent of all storms that
strike the country originate, leaves it particularly exposed in comparison to
provinces with a more westerly outlook. Even within the region, there is a
marked variation between those provinces with more rugged terrain and
those with flatter land surfaces. Thus Catanduanes and Camarines Norte
appear to be shielded by the mountains and the volcanoes in the area, 
receiving as many as 50 per cent fewer storms than the more level terrain 
characteristic of Camarines Sur, Masbate and Albay (Soriano 1992: 14–15).6

The study of the Bicol region highlights the important impact on coastal
communities of another natural hazard related to tropical cyclones. In fact,
the majority of typhoon victims worldwide are not claimed by high winds
but rather by high seas associated with storm surges. The height of storm
surges can be attributed to a variety of factors including concave coastlines
that prevent rising waters from moving laterally, the speed of storms that
allows no time for the water to spread laterally, and shallow coastal areas.
However, environmental degradation is also considered to increase the 
hazard posed by storm surges, especially the destruction of coral reefs and
mangrove forests that act as natural breakwaters (Brown et al. 1991: 198).
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Though little recent research has been conducted on the present state of coral
reefs in the Philippines, a projection based on a nationwide 1977 study 
carried out by the University of the Philippines Marine Science Center and
two more limited-scale, foreign-funded projects estimates that 70 per cent of
the archipelago’s coral reefs are in progressive stages of degeneration mainly
from logging-induced siltation, mine tailings, and destructive fishing practices
(as outlined in Chapter 2). Mangrove forests have undergone much the same
fate: there were an estimated 500,000 hectares of mangrove forest in 1918,
227,947 hectares in 1972, and only 117,700 by 1995. Most of this destruction
has been due to the growth of coastal fishpond farming. Converted 
mangroves were estimated to account for 95 per cent of the total hectarage of
fishponds by 1988 and the rate of conversion was estimated at about 5,000
hectares annually (Ibon 1997: 3, 38–40). This type of human activity has
markedly increased the high level of casualties caused by storm surges in the
Philippines. Storm surges were held responsible for 1,923 or over 92 per 
cent of the 2,074 deaths attributed to tropical cyclones in 1984. It is highly
probable that the majority of deaths due to destructive atmospheric 
disturbances since 1948 were caused by storm surges rather than high winds
(Soriano 1992: 15).

A hazard that appears related but is actually not generated by tropical
cyclones is the phenomenon known as ‘big waves’. These exceptional sea
motions usually manifest themselves as waves with heights of 3 metres or
more that pound coastal areas of the Philippines for periods of days at 
a time.7 A confluence of atmospheric factors including winds, pressure 
gradients and high tides contribute to produce much bigger waves than usual.
One such incident that scoured coastal areas in Davao del Sur between 7 and
18 March 1989 was not connected to any atmospheric disturbance nor even
accompanied by a significant amount of precipitation. Yet it felled coconut
trees, destroyed houses, damaged roadways and sank local fishing craft
(Bucoy et al. 1989: 9–13). Between 1970 and 1995, there have been at least 34
documented occurrences of big waves that caused 13 deaths and affected
29,449 people (NDCC 1999c). While not particularly significant as a source
of major disasters in the archipelago, big waves represent yet one more risk
to people living in coastal communities.

The eruption of Mt Pinatubo 9–15 June 1991

Despite the devastation wrought by the Baguio earthquake and Typhoon
Ruping, these calamities were quickly overshadowed by the eruption of Mt
Pinatubo in June 1991 and the continuing state of national disaster that
ensued in its aftermath. Mt Pinatubo was considered dormant; there is no
historical record of volcanic activity over the previous 600 years since its last
eruption (Arboleda 1994: 99; Jose et al. 1992: 15).8 Nor is there anything
more than vague folk memories of such an event among the local hill 
people, the Aetas, who were said to supposedly warn children who did not 
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go off to sleep at night that ‘Apo Pinatubo Namalyari’ would wake up and 
start throwing stones if they did not behave themselves (Rodolfo 1995: 
88).9 However, within a month of the Baguio earthquake, Aetas were 
reporting ominous signs that the volcano was stirring: roars, ground cracking
and higher than usual steam activity were noted but attributed by local 
volcanologists to landslides associated with the July earthquake. In fact, there
was a connection between the two events. Research has subsequently shown
that the eruption of Pinatubo was probably due to a rearrangement of sub-
surface blocks following the earthquake that caused an intrusion of molten
rock along fractures and conduits leading upward into the dome (Rantucci
1994: 102). By April 1991, more consistent signs of renewed volcanic activity
were observable as steam clouds, ash emissions and persistent seismicity were
indicative of subterranean movements underneath the crater. The emergence
of a dome on 8 June persuaded government authorities that an eruption was
imminent and the evacuation of local people was effected.

The eruption of Mt Pinatubo sent an ash cloud 22,500 metres into the
stratosphere; light ash-falls were recorded as far distant as southern Vietnam
(1,400 kilometres), northern Borneo (1,000–2,000 kilometres) and Singapore
(2,000 kilometres) (Jose et al. 1992: 15). In the Philippines, some 7 billion
cubic metres (7 cubic kilometres) of pyroclastic material were deposited onto
surrounding slopes (Rantucci 1994: 105; Zapanta 1992: 11). In a series of
eruptions beginning on 9 June and culminating in the major explosion of
15 June, fist-sized rocks were hurled distances of 40 kilometres, ash and
tephra blanketed large areas of the surrounding provinces of Tarlac, 
Pampanga and Zambales, and steaming earth and boulders ‘the size of
refrigerators’ roared down the banks of the Porac River. In all, the ash 
covered an area of over 10,000 square kilometres of central Luzon. Most
industrial and commercial activities in the surrounding cities of Olongapo
and Angeles were seriously disrupted and Clark Airforce Base, the largest
such US establishment in Asia with over 25,000 dependents, was eventually
evacuated and US personnel permanently withdrawn. Even the seas off the
local coasts were covered in debris, smothering coral reefs and causing a
decline in fish yields of up to 69 per cent in Zambales (Kiunisala 1991: 18;
Ashfall 1992: 8).

However, the main danger proved not to be from the eruption itself but
from the mud, ash and volcanic debris – sometimes hundreds of metres thick
– that accumulated on Mt Pinatubo’s slopes. Lahar, an Indonesian term,
refers to the rapidly flowing mixture of rock debris and water combined into
a hyper-concentrated stream that engulfs everything in its passage.10 Some
6.65 of the 7 billion cubic metres of pyroclastic material ejected during the
eruption was deposited in the catchment basins of the five major rivers in the
area, over half of which (3.44 billion cubic metres) having the potential to
turn into lahar (Rantucci 1994: 105). The rapid descent of much of this 
material was precipitated by heavy tropical rains, commencing with the
untimely passage of Typhoon Diding that tracked over northern Luzon 
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during the eruption and whose wind-speeds of 120 kph dispersed ash to a
much wider area (Bucoy et al. 1991: 14–16). Subsequent lahars around
Pinatubo mainly occurred during the southwest monsoon (typically between
July and October) or when typhoons passed overhead (Umbal 1994: 124).
These flows turned the surrounding countryside into ‘deserts as entire 
farmlands, forestlands and fishponds were covered by sand’, rivers filled, 
settlements within a 60 kilometre radius threatened and central Luzon 
transformed into a vast sterile plain (Dueñas 1991a: 13; Famine Stalks 1991:
1, 10; Lopez 1991: 37; Pinatubo Update 1991: 7).

The volume of sediments carried by the lahar during 1991 and the 
subsequent rainy seasons of 1992 and 1993 amounted to 0.8, 0.55 and 
0.5 cubic billion metres respectively (Rantucci 1994: 105). However, scientists
calculated that only 10 per cent of the potential 6 billion cubic metres of
pyroclastic material came down the volcano in 1991, that about a third had
descended by September 1995, and that it would take till 2001 for a further
50 per cent of debris to reach the lowlands (Lobo 1992: 1, 23; Paraso 1995: 1,
12). Many people, repeatedly refusing to leave their homes, have continued
to lose their lives in lahars set loose by the heavy rains associated with
typhoons that at times have threatened to submerge 21 towns in central
Luzon as well as Angeles City (Dueñas 1992: 16).11 The second last barangay
(municipal district) of the historic former provincial capital of Pampanga,
Bacolor (1991 population 67,259), disappeared under lahars triggered by
Typhoon Mameng in October 1995 with the further loss of some 70 lives
(Lacuarta 1995: 1, 8).12 Though the degree of destruction has steadily
declined year by year (Figure 4.3), between 1991 and 1994 lahars still affected
65,234 families or 334,604 persons, completely destroyed 5,378 houses and
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caused property damage worth P1.469 billion (US$58.76 million) (NDCC
1999).13

Lahar, of course, has only been one aspect of the continuing costs of
Pinatubo. Initial estimates of losses were high. By the end of the first month
following the eruption, there had already been 342 volcano-related deaths,
185,828 persons displaced and forced to take refuge in 447 evacuation 
centres, and property damage amounting to P2.9 billion (US$116 million)
(Dueñas 1991a: 12; Mitigating 1991: 2). By the end of August 1991, the death
toll had risen to 411 and some two million people had been adversely affected
(Kiunisala 1991: 19). However, it is the continuing nature of the hazard that
made (and continues to make) Pinatubo such a national disaster. According
to the Department of Social Welfare and Development, damage to property
already exceeded P10 billion (US$400 million) in 1993. Moreover, some
1,180,132 people had been displaced and 943 killed by volcano-related 
hazards (lahars, flash-floods or disease) (Abaño 1993: 14–15).14 The impact on
agriculture was also particularly severe as rich farmland was buried beneath
successive waves of lahar whose grainy pumice-like consistency is unable to
retain water and so unsuited to the previous cultivation of rice and sugar
(Pinatubo Update 1991: 7). Agriculture was brought to a virtual standstill in
many parts of the central Luzon rice bowl. Some 80,000 hectares of fertile
land was buried under an ash blanket or by lahar in the provinces of
Pampanga, Zambales and Bataan and heavy damage inflicted on their 
irrigation systems (Rantucci 1994: 105).15 Other infrastructures also suffered
in the eruption’s aftermath with interruption to electricity distribution and
disruption to road and bridge networks. Nor has Pinatubo been the only 
volcanic eruption in recent decades: there were 11 eruptions in the 
Philippines between 1985 and 1994 causing 1,388 fatalities, 3,536 injuries and
325 missing persons (Aguinaldo et al 1995: 1, 6). The eruption of Mayon on
7 February 1993 was further responsible for 80 deaths and involved 108,001
persons (NDCC 1993). Altogether, volcanoes have affected 263,777 families
comprising 1,253,079 persons, totally destroyed 40,867 houses, partially
destroyed a further 67,862 and caused P10.696 billion (US$ 427.84 million)
worth in damages since 1970 (NDCC 1999).

The Ormoc flood of 5 November 1991

While less costly in terms of property damage than the other major natural
hazards to afflict the Philippines in 1990 and 1991, the flash-flood that over-
took the small eastern Visayan city of Ormoc on 5 November 1991 killed
more people than died in the Baquio earthquake, Typhoon Ruping and the
eruption of Mt Pinatubo combined. The events at Ormoc were certainly
exceptional in terms of loss of life, but, perhaps, less of a ‘freak occurrence’
than has sometimes been represented in the Filipino press (Arias 1991: 1, 15).
Torrential rainfall at the height of a weak tropical cyclone codenamed Uring
dumped nearly 150 millimetres of rain in a period of three hours onto the
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denuded mountain slopes above the city. With less than 10 per cent of the
natural tree cover remaining, an estimated 4 million cubic litres of water
raced down through the cane-fields and merged with the swollen Anilao
River that flows through the centre of Ormoc. In a matter of minutes, water
levels rose to over 6 metres in some parts of the city, while an unusually high
tide prevented the flood from running straight out to sea (Why 1991: 12;
Cruz 1991: 1, 9).

The whole episode was over in less than 15 minutes. Ormoc, however, was
devastated; turned into a ‘vacant lot’. The flood destroyed between 80 and 
90 per cent of the city’s buildings. There were 5,365 dead and another 2,046
people missing. Most of the victims were residents of illegal river-bank 
settlements sited in contravention of PD 705 (Forestry Reform Code) that
mandates 20 metre of inalienable public forest set back from the normal high
water line of rivers and streams over 5 meters wide. Such measures, though,
are effectively unenforceable by local authorities dependent on popular 
re-elections (Oposa 1991: 1, 25).16 Particularly badly affected was Isla Verde,
a barrio on a small islet in the middle of the river. Since renamed the ‘Isle of
Death’, only 200 of its more than 2,500 inhabitants survived the onslaught
(Vitug 1993: 8; Laurel 1991: 7). In all, floods in Leyte and Samar as a result 
of Typhoon Uring caused about 8,000 fatalities, affected another 224,904
persons and wrought some P736 million (US$29.4 million) in property 
damages (Almario 1992: 55).

While the sheer scale of the death toll may have made Ormoc a household
name among Filipinos, flooding associated with tropical cyclones and heavy
monsoon rains frequently make virtual ‘water-worlds’ out of low-lying areas,
submerging entire barangays for months at a time or precipitating torrents of
water that sweep away hundreds of lives and destroy thousands of homes
(Contreras 1995: 22). Aside from earthquakes, floods are the most common
phenomenon to precipitate disasters in the Philippines annually accounting
for about 30 per cent of all such events. Moreover, they affect a larger 
percentage of the population because of the propensity of people to densely
inhabit floodplains. Floods naturally happen in floodplains while earth-
quakes have a more random sequence of occurrence (Balce et al. 1994: 21).
Extensive flooding is mainly associated with the heavy rains that accompany
tropical cyclones and that render certain parts of the archipelago especially
vulnerable to its consequences. Eastern Mindoro, northern Samar, central
Luzon and the Bicol region are prone to frequent flooding, as is much of low-
lying Metro Manila that has inadequate drainage and houses a large squatter
population in its riverbank areas (Brown et al. 1991: 198).

There have been a number of particularly severe floods in recent decades.
Record rainfall led to the submergence of low-lying areas in Pampanga and
Bulacan in July 1972. Laguna de Bay, the country’s largest lake, overflowed,
inundating many streets in Metro Manila and the surrounding towns. More
than 600 people died, 370,647 were made homeless and 250,000 hectares of
rice and other crops were damaged. Major floods also occurred in August
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1974 during prolonged monsoon rains, in October 1978 as a result of a
typhoon that took hundreds of lives in Bulacan, and in January 1981 after
more than a month of continuous rain killed over 200 people and damaged
200,000 hectares of agricultural land in Mindanao (Brown et al. 1991:
198–199). There was severe flooding, too, during the summer of 1986, the
flash-flood at Ormoc in 1991 and another on 6 September 1995 when a land-
slide burst the sides of Lake Maughan in the crater of the Mt Parker volcano
(South Cotabato). After days of heavy rainfall swelled the 304 hectare lake,
the rim on the northwestern side gave way sending water, mud and rock 
thundering down the slopes and sweeping through the towns of Surallah,
T’boli, Sebu, Nurala and Santo Niño in South Cotabato, and Esperanza and
Isulan in Sultan Kudarat province. Casualties included 57 dead or missing,
60,853 people affected, 697 houses destroyed or damaged and losses to 
property and agriculture estimated at P718.5 million (US$28.74 million)
(NDCC 1995).17 Moreover, statistical trends suggest that floods have become
more numerous and more devastating in recent years (Figure 4.4). Certainly,
the frequency of events and the number of people affected have increased
steadily in recent decades as human-related activities such as deforestation,
overgrazing and urbanisation aggravate environmental conditions, making
communities more vulnerable. The toll, too, has been rising. Since 1973,
floods (including flash-floods) have been responsible for 1,353 deaths, 423
injuries and 433 missing persons. No fewer than 1,563,342 families com-
prising 8,021,739 persons have been affected, 5,133 houses destroyed and a
further 14,984 damaged, and losses to property and agriculture estimated at
P7.575 billion (US$303 million) (NDCC 1999d).

No less devastating and closely related to flooding is drought: indeed, the
one is often the consequence of the cessation of the other as both have 
been shown to be largely determined by the El Niño–Southern Oscillation
(ENSO). ENSO is both an oceanographic and meteorological phenomenon
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whereby surface sea temperatures over large areas of the South Pacific rise for
more than a year causing extreme climatic variability such as devastating rains
and floods as well as droughts. Analysis of seasonal and annual rainfall
anomalies in the Philippines reveal a pattern of from four to five years which
is believed to be related to the signature pattern of this weather system.
Rather than being a rare or random phenomenon, it has been found that
droughts occur in the archipelago on average every four years (Tibig 1991:
16–17).18

Droughts associated with ENSO rarely cause direct loss of life in the
Philippines but annually result in huge agricultural losses. A state of drought
is regarded to have commenced when rainfall for three successive months is
below 50 per cent of the expected long-term average over a significantly large
area of the country (Tibig 1991: 17). There was a severe drought in 1982–83
when nearly a million hectares of agricultural land were affected (NDCC
1999e) and again in 1987 as meagre rainfall over a six-month period between
December 1986 and June 1987 resulted in 44 districts being declared calamity
areas across most of the archipelago (Brown et al. 1991: 201). Nor have the
1990s been any better with droughts in 1990–92 and again in 1998–99 (Table
4.2).19 In 1990 alone, drought affected 166,839 families on 302,773 hectares
of farmland in 42 provinces, causing P3.386 billion (US$135.44 million) of
damages (Almario 1992: 57). Desperate farmers were provoked to launch a
raid on the National Food Authority warehouse in the town of President
Roxas (Arakan Valley) and carry off 500 sacks of grain (Dueñas 1991: 44).
Often drought-inducing conditions are aggravated by human activities such
as deforestation; scientists linked the 1995 dry spell in Pangasinan to forest
clearance (Fuertes 1995: 18). Over six million Filipinos have been adversely
affected by drought since 1983.
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Table 4.2 Annual statistics on drought 1983–98

Year Events Area Families Persons Cost Assistance
(hectares) (pesos in (pesos in

millions millions)

1983 1 987,379.82 422,765 1,691,060 764.000 100.819
1987 1 56,314.25 203,345 813,380 707.000 5.320
1990 1 320,067.00 220,999 883,996 3,386.000 3.642
1991 1 304,675.00 47,987 254,262 1,631.000 39.500
1992 1 461,776.00 2,501 12,505 4,095.000 41.350
1993 1 795.36 315,020 1,260,080 17.000 n/a
1994 1 n/a 790 3,950 33.000 n/a
1995 3 n/a 33,752 163,149 n/a n/a
1997 4 n/a 66,665 332,953 562.464 n/a
1998 1 n/a 105,095 630,570 7,762.000 n/a

Totals 15 2,131,007.43 1,418,919 6,045,905 18,975.464 190.631

Source: Annual Statistical Data on Drought 1970–1999 (NDCC 1999e); 1998 Disaster Incidents
(NDCC 1998a); 1997 Disaster Incidents (NDCC 1997).



This inventory of earthquakes, typhoons, volcanic eruptions, floods and
droughts that have regularly beset the Philippines since the 1970s is far from
comprehensive. The systematic collection of statistics on the frequency of
natural hazards, the numbers of persons affected and the amount and type of
damage caused by their occurrence only really commenced in the late 1980s.
And there is always the consideration that, at best, these figures are only 
conservative estimates. Most Filipinos and their property are not covered by
private insurance and the extent of their losses is incalculable. Much of the
damage, too, simply defies definition in purely monetary terms: injury and 
ill-health, trauma and bereavement, loss of livelihood and displacement.
Still, the figures collated by the National Disaster Coordinating Council and
the Office of Civil Defense tell a grim tale of death and destruction that 
Filipinos endure year after year and that give some idea of the true cost of
natural hazards to the contemporary Philippines.

The cost of hazard

Sustained and continual damages at this scale of frequency and magnitude
have exacted an immense cost on the Philippines. After the political 
instability of 1983–86 that ended in the overthrow of the Marcos regime and
the restoration of democratic government under President Aquino, there was
a brief period of economic recovery before a slow-down set in during the late
1980s. This sudden reversal in national fortunes was manifest in terms of
decreasing investments, lower demand for exports and slackening industrial
growth accentuated by a continuing security problem and higher oil prices as
the Gulf crisis of 1990–91 caused a deterioration in the balance of payments
(Rantucci 1994: 123).

Beyond these factors, however, the steady decline in growth rates and the
subsequent rate of recovery has been aggravated by a series of natural 
hazards that began with the drought of 1989, included Baguio and Pinatubo
among other events and ended the decade with a particularly severe drought
that ravaged substantial parts of Mindanao in 1998 and 1999. The sheer 
magnitude of these phenomena in national terms can be somewhat gauged by
comparing the monetary cost of natural hazards in terms of the national
budget. Between 1985 and 1995, such damages amounted to P120.702 billion
(US$4.83 billion) or the equivalent of 4.6 per cent of the total for the 
combined national budgets over the same period and could rise to as much
as 11 per cent in exceptional years such as 1990 (Table 4.3).

Again, these figures are far from complete; both the collation and nature of
the damages defy expression in purely monetary values. In the absence of
detailed regional data, analysis of the effects of natural hazards is limited
mainly to the macro level and local costs may be seriously underestimated or
even entirely overlooked. Much of the damage, too, is difficult to quantify.
The effect of typhoons, floods and droughts on agriculture in a still 
predominantly rural economy is incalculable. The vulnerability of crops is
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especially high in terms of lost production as only about 5 per cent of the
total area is irrigated and planting coincides with the rainy season, when 
the probability of hazards is greatest (Brown et al. 1991: 210). Still, some
measure of the socio-economic impact on people’s lives may be determined
by examining such criterion as the casualty rate, persons affected and the
number of houses totally or partially destroyed.

Analysis of the number of people either killed, injured or missing as 
a result of natural hazards reveals a distinctive pattern whereby annual 
casualties alternate in a range between the low hundreds and a few thousand
punctuated at regular intervals by major disasters when the rate climbs much
higher (Figure 4.5). Thus there have been three such peaks since 1970: the
earthquake and tsunami that struck the Moro Gulf in 1976, Typhoon Nitang
in 1984, and Baguio and Pinatubo in 1990–91. (The twin sequence of events
of the latter peak emphasises the unusually devastating nature of natural 
hazards in the early 1990s.) A particular feature of the casualty rate is the 
surprisingly high percentage mortalities constitute of the total: of the 29,823
victims between 1987 and 1998, 45.5 per cent (13,565) were killed as com-
pared to 48 per cent (14,325) injured and 6.5 per cent (1,933) missing. The
disproportionate number of deaths probably reflects the under-reporting of
injuries among the urban and rural poor or in communities at a distance from
urban centres who often have resort to alternative ‘folk’ medical practices
either from tradition or lack of modern services.
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Table 4.3 Monetary damages caused by natural hazards as a percentage of national
budgets 1985–95 (billions of pesos)

Provinces National budget Disaster losses % budget

1985 80.3 2.733 3.4
1986 121.3 1.786 1.5
1987 154.5 4.835 1.1
1988 167.8 8.849 3.1
1989 202.1 4.889 2.4
1990 258.7 28.317 11.0
1991 295.2 17.169 5.8
1992 291.7 9.863 3.4
1993 312.9 21.171 6.8
1994 327.8 4.499 1.4
1995 392.4 16.591 4.2

Total 2,604.7 120.702 4.6

Sources: Disaster Statistical Data Covering the Period 1970 to 1999 (NDCC 1999); Annual 
Statistical Data on Landslide 1970-1999 (NDCC 1999a); Summary on the Effect of Destructive
Typhoons 1970–1999 (NDCC 1999b); Annual Statistical Data on Big Waves and Storm Surges
1970–1999 (NDCC 1999c); Disaster Data 1973 to 1999 Floodings/Flashfloods (NDCC 1999d);
Annual Statistical Data on Drought 1970–1999 (NDCC 1999e); Annual Statistical Data on Tornado
1970–1999 (NDCC 1999f); Major Disasters from 1987 to 1998 (NDCC 1998a); NDCC and
Department of Budget and Management (1995: 1).



While the casualty rate remains relatively modest as a proportion of the
total population, a better appreciation of the true extent of the annual cost
of these events in human terms is given by statistics showing the number 
of persons affected by natural hazard. Since 1970, no fewer than 90,444,637
Filipinos have been involved in a disaster, an average of over three million
people each year. That is to say, the number affected by natural hazard over 
a 30 year period is equivalent to 20 per cent more than the total national 
population in 2000. In no less than four of these years (1990, 1993, 1995 and
1998), the annual figure exceeded eight million. A particularly significant
trend revealed by these figures is the rising number of people affected by 
disasters especially since the late 1980s, indicative of the increasing impact of
natural hazards on Filipino communities (Figure 4.6).

But the absolute cost of these disasters is usually heaviest for those least
able to pay so that ‘the human response to a hazard is not only a function of
the hazard itself, but is also related to the prosperity of the particular nation
or group’ (Whittow 1979: 397). Poverty in the Philippines tends to increase
people’s vulnerability to disasters. Records kept by the NDCC clearly show
that the victims of these hazards are disproportionately marginalized shanty
and slum dwellers living in non-engineered structures (barong-barong) or 
making their homes in unsafe places along riverbanks or shorelines
(Aguinaldo et al. 1995: 1).

These improvised structures, single houses with light roofing and outer-
wall materials, and old, dilapidated residential structures inhabited by the
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poor are most prone to damage by natural hazards, particularly the high
winds associated with tropical cyclones (Brown et al. 1991: 209). In total,
some 6,893,208 houses have been either partially or totally destroyed over
the last 30 years. Again, a significant feature of the statistical analysis is the
greatly increased scale of destruction since the mid-1980s (Figure 4.7). The
most serious consequences of these costs usually fall upon the poorest 
sectors of the poorer regions of the country, setting up a process whereby
‘the ability to recover from the impact of natural or manmade disasters is
diminished by poor economic and social structures and where development
is in turn hindered by the frequent occurrence of calamities’ (Alamrio 1992:
21). Although great socio-economic levellers at the outset, in the longer-term
disasters tend to reinforce pre-existing divisions within society as is discussed
further in Chapter 5.

While all communities in the Philippines are exposed to natural hazards,
some Filipinos are more vulnerable than others simply on account of their
geographical location. A regional comparison of the number of people
affected and the amount of damages sustained between 1993 and 1997 to
demographic distribution shows how the costs of natural hazards are 
disproportionately higher in Luzon, correspondingly much lower in the
Visayas and approximately equivalent to the percentage of population in
Mindanao (Figure 4.8). To a certain extent such findings may only reflect the
greater concentration of costly infrastructure on Luzon as compared to the
other regions of the country. However, a more detailed statistical breakdown
of the data for Luzon clearly reveals the northern part of the island as the
most exposed region of the archipelago, amounting to a massive 56.7 per 
cent of all damages incurred, and its inhabitants as the most vulnerable,
accounting for over 37 per cent of all people so affected (Table 4.4).20 Such
data only confirm the historical records previously discussed.
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Whatever the indicator employed, whatever the criteria applied, whether
in the past or in the present, there is no doubt that natural hazards exact a 
significant cost on the lives and property of Filipinos and their country. The
costs of hazard during the 1990s were equivalent to just under 1 per cent of
gross domestic product (GDP) on average and rose to as much as 2.6 per cent
in exceptional years (Table 4.5). Beyond these direct losses, there are also
incalculable long-term effects to the physical environment that provides the
essential framework to a largely agriculture-based economy. According to an
ADB Task Force Report, Mt Pinatubo was responsible for an estimated
US$890 million in permanent and irreparable damage to the agriculture 
of central Luzon over the first five years following the eruption (Rantucci
1994: 123).
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Just how substantial the total costs of natural hazards may be in terms of
national development is a factor that has hitherto been largely overlooked.
Little or no consideration is given to natural hazards in economic planning 
or growth forecasting, while the relationship between their frequency and
magnitude and debt repayment remains completely unexamined. All this is
particularly curious as trends indicate that the impact of disasters has
increased in recent decades, especially since the mid- to late 1980s. In a nation
where more than 92 per cent of the workforce received wages below the 
estimated daily cost of living, where 70 per cent of citizens lived below the
poverty line and where 60–70 per cent of children were malnourished in 1990
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Table 4.4 Comparison of people affected by natural hazards and cost of damages by
region 1993–97

Regions Persons affected % Damages (’000 pesos) %

Northern Luzon 6,276,063 37.2 17,750,328 56.7
Central Luzon 3,634,954 21.5 1,334,053 4.3
Southern Luzon 956,819 5.7 3,234,800 10.3
Visayas 2,337,306 13.8 2,949,823 9.4
Mindanao 3,672,443 21.8 6,032,647 19.3

Totals 16,877,585 100 31,301,651 100

Source: Damages Caused by Major Natural Hazards (NDCC 1997a).

Table 4.5 Comparison of cost of damages caused by natural hazards to GDP (at 
current prices) 1990–99

Year Cost of damages Gross domestic product Per cent

1990 28,317,360,000 1,077,236,991,000 1.6
1991 17,169,259,000 1,248,010,653,000 1.4
1992 9,863,105,000 1,351,559,019,000 0.7
1993 21,170,747,000 1,474,450,000,000 1.4
1994 4,499,339,000 1,692,932,254,000 0.3
1995 16,590,933,000 1,905,951,208,000 0.9
1996 3,114,898,000 2,171,922,311,000 0.1
1997 2,293,079,000 2,423,640,151,000 0.09
1998 25,430,979,000 2,667,108,281,000 1.0
1999 21,393,335,000 2,996,371,289,000 0.7

Total 149,843,010,000 19,009,182,157,000 0.8

Sources: Disaster Statistical Data Covering the Period 1970 to 1999 (NDCC 1999); Annual 
Statistical Data on Landslide 1970–1999 (NDCC 1999a); Summary on the Effect of Destructive
Typhoons 1970–1999 (NDCC 1999b); Annual Statistical Data on Big Waves and Storm Surges
1970–1999 (NDCC 1999c); Disaster Data 1973 to 1999 Floodings/Flashfloods (NDCC 1999d);
Annual Statistical Data on Drought 1970–1999 (NDCC 1999e); Annual Statistical Data on Tornado
1970–1999 (NDCC 1999f); Annual Statistical Data on Red Tide 1970–1999 (NDCC 1999g); Gross
Regional Domestic Product (NEDA 2000).



(Almario 1992: 25), natural hazards and the national disasters that they cause
may be an explanatory factor of considerable significance. As is the case with
the revolution of 1896–1898, the possibility that there may be a relationship
between the political upheavals of the mid-1980s and the simultaneous
increase in the impact of disasters adds a new perspective to existing 
explanations. Whether, too, there is a link between the ‘economic successes’
of the mid-term Ramos presidency and the below average ‘cost’ of damages
during those years is worth consideration (Table 4.5, more especially the data
for 1994–1997).21 Some of these political, economic and social relationships
are explored in the following chapters.
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The written and statistical records provide ample evidence of a long history
of repeated natural hazard that has exacted a high price on the peoples and
communities of the archipelago in terms of broken lives, personal loss 
and property damage over the centuries. More recently, the rising impact and 
frequency of disasters has cost the nation dear, threatening its political 
stability, undermining its economic development and disrupting its social
cohesion. The way the modern state attempts to deal with this chronic state
of crisis and the activities of those who articulate power in that society 
provide new and valuable insights into societal and class dynamics within 
the Philippines. The management of natural hazard and the organization of
disaster relief and rehabilitation have increasingly been considered primarily
the business of government and the implementation of subsequent policy
has effectively turned ‘disasters into political exercises’ (Feria-Miranda 
1994: 249).

In a nation particularly vulnerable to extreme seismic and meteorological
disturbances, the relationships between disaster and politics and between
hazard and class are significant ones that form the basis of vulnerability and
partially explain the growing disparities in the Philippines between the haves
and have-nots. The extremes of wealth and power that have historically 
characterised Filipino society are not simply the result of political, economic
and social processes as presently conceptualised by western social science
models but are also linked to the frequency and magnitude of natural hazards
that underlie many of those processes, though they are seldom if ever 
identified or enumerated. Disasters exacerbate inequalities in society: some
among the rich become richer and more powerful and many among the 
poor are rendered more marginalised and disadvantaged. Placing a greater
emphasis on the importance of the natural world and the physical sciences
carries with it no intention to negate previous theoretical insights; rather, it is
an attempt to increase our appreciation of the complex inter-relationship of
the forces at work in shaping modern societies. To understand the politics 
of disaster in the Philippines requires first an examination of the structure
and then an assessment of the effectiveness of the disaster management and
relief mechanisms that the modern state has evolved to cope with these

5 The politics of disaster
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occurrences. Subsequently, it is argued that there is a correlation between 
natural hazards and the manner in which power is articulated in society 
that partially explains the widening disparities of wealth both within the
Philippines and even between it and other nation states.

The management of disaster

Given the frequency and magnitude of natural hazards in the Philippines and
the cost in terms of human life and property damage, disaster preparedness
should play a key role in the national agenda. A formal government 
organisation to render basic assistance in times of national emergency, the
National Civil Defense Administration, was established in 1954. Subse-
quently, various committees were constituted to provide warning in case of
impending hazards and to coordinate the activities of various government
agencies in disaster situations. To integrate the disparate efforts of these 
bodies, the Office of the President created an inter-departmental planning
group in 1970 to devise a comprehensive relief structure at all levels of
government, from the national down to the municipal, for the management
of disasters that was issued as the Calamities and Disaster Preparedness Plan
(CDPP).1 Yet, despite the many measures designed to alleviate the worst 
hardships and the best efforts of many agencies and organisations, most
commentators agree that disaster preparedness in the Philippines is still 
woefully inadequate. Indeed, the importance of ‘enhancing’ the nation’s
institutional, human and material resources to cope with these events was
recognised by President Ramos in a speech to the 2nd National Symposium
on Disaster Management held in Quezon City on 7 July 1995 (Ramos 1995:
11 and S7).

Disaster management involves not only responding to an emergency or
providing the appropriate relief and rehabilitation services but also includes
pre-hazard monitoring and prediction. Meteorological warnings are issued
by the Philippine Atmospheric, Geophysical and Astronomical Services
Administration (PAGASA) and geophysical advice given by the Philippine
Institute of Volcanology and Seismology (PHIVOLCS). Established in 1972,
PAGASA is primarily responsible for the detection, monitoring and fore-
casting of tropical cyclones and floods as well as providing more generalised
weather information through its network of satellite receiving stations,
weather radars and other field instrument posts. PHIVOLCS was formed in
1984 through a merger of the Philippine Institute of Volcanology and the
seismological functions of PAGASA.2 It is charged not only with the 
prediction of volcanic eruptions and earthquakes but with formulating
appropriate disaster preparedness plans and disseminating information on
the exploitation of volcanic soils. Monitoring stations are maintained at 
each of the archipelago’s five most active volcanoes and daily bulletins issued
on their current state (Brown et al. 1991: 223–226).3 PHIVOLCS earned 
considerable public praise and its Director, Raymundo Punongbayan, much
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accolade for his expert monitoring of the Pinatubo situation (Dueñas 1991a:
12–15). Early notice of an impending eruption was credited with consider-
ably reducing the death toll among local residents, many of whom evacuated
the immediate area of the volcano as early as 4 April 1991.4

Once a disaster has occurred or is in the process of occurring, the 
principal body charged with disaster management under the provisions of
the CDPP is the National Disaster Coordinating Council (NDCC) established
in 1978 by Presidential Decree No.1566. Its membership is primarily 
composed of the chief executives of those 14 government departments most
involved in handling emergency situations together with representatives from
the Office of the President, the Armed Forces and the Philippine National
Red Cross.5 The Administrator of the Office of Civil Defense (OCD) 
constitutes its executive officer and that agency assumes the main coordi-
nating role for all disaster-related activities. The NDCC has wide-ranging
powers and duties including the decision to declare a state of calamity in any
area of the country and to evaluate the stand-by resources in localities to be
used for emergency relief. It generally adopts a ‘multi-hazard, multi-agency’
approach to emergency management: liaising with the Department of Social
Welfare and Development (DSWD) and the Philippine National Red Cross
(PNRC) to provide immediate welfare services such as food, housing and
clothing; with the Department of Health about measures to prevent or 
control the outbreak of disease; and with Local Government Units (LGUs)
over the identification and use of evacuation centres (Catura 1991: 6–8). The
NDCC, in conjunction with the DSWD, has established a network of
disaster coordinating councils that can be activated in emergency situations
all the way down to the municipal level. The emphasis is on the development
of self-reliance among LGUs whose officers-in-charge are mandated to 
organise disaster operation centres. In reality, though, relatively few of these
bodies have prescribed contingency plans or operational procedures beyond
the simple doling out of relief goods (Parel 1991: 4).6

In the event of more major or protracted disasters, the government may
establish specific management organisations to handle the operations. This
was certainly the case with the Mt Pinatubo eruption and the continuing lahar
flows that necessitated massive evacuation and resettlement programmes
over many years and prompted successive governments to create various task
forces and special committees. A Presidential Task Force Pinatubo was 
established by President Aquino (Memorandum No. 369) in the eruption’s
immediate aftermath to coordinate the national government’s relief and 
rehabilitation efforts and establish assistance networks in conjunction with
NGOs. Numerous other committees were also created dealing with more
specific aspects of disaster management such as resettlement, infrastructure,
livelihood and social services (Catura 1991: 7). The establishment of a Mt
Pinatubo Aid and Rehabilitation Fund on 24 September 1992 with a P10 
billion (US$400 million) budget over four years required, on the one hand,
the creation of the Mt Pinatubo Assistance, Resettlement and Development
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Commission (PARDC) to formulate policies, and, on the other, a joint 
congressional committee to monitor its implementation and detect 
malfeasance (Tordesillas 1992: 1, 6).

In the wake of the Pinatubo eruption, a disaster management plan was
drawn up for the much more active Mt Mayon volcano to provide adminis-
trative guidelines in the event of an eruption. The plan created a Provincial
Disaster Coordinating Council (PDCC) for Albay to manage all relief and
rehabilitation operations, maintain close links with municipal and barangay
disaster coordinating councils, and to assign specific roles to relevant 
government agencies such as the DSWD, the DOH, the PNRC, the Office of
Civil Defense and the Department of Education and Culture. However, while
the PDCC had the appropriate delegated authority and was able to act 
with decision and competency in many respects during the sudden minor
eruption of Mayon in February 1993 (Cola 1994: 287–291), it was still unable
to exercise its proper effective leadership role in the face of entrenched local
interests (Corotan 1993: 2).

The cost of disaster management, the huge sums the government requires
to fund hazard prevention, relief services and rehabilitation assistance are
met by annually appropriating a specific amount into a Calamity Fund. Based
on an evaluation of specific needs, the NDCC requests the Office of the 
President to release sums from this fund in times of disaster. Between 1985
and 1995, an average of just over 0.5 per cent, but falling as low as 0.03 per
cent in 1991, of the national budget was designated for such purposes 
(Table 5.1). In all, a total of P14.4 billion (US$576 million) was set aside in

86 Cultures of disaster

Table 5.1 Comparison of Calamity Fund to national budget and disaster losses
1985–95 (billions of pesos)

Year Calamity National Per cent Disaster Per cent
Fund budget budget losses* losses

1985 1.5 80.3 1.86 0.29 517.2
1986 1.0 121.3 0.08 1.74 57.5
1987 1.0 154.5 0.06 1.62 61.7
1988 1.0 167.8 0.06 4.40 22.7
1989 1.0 202.1 0.05 2.81 35.6
1990 1.0 258.7 0.04 3.32 30.1
1991 1.0 295.2 0.03 15.10 6.6
1992 1.4 291.7 0.05 5.20 26.9
1993 1.6 312.9 0.05 5.60 28.6
1994 2.0 327.8 0.06 4.20 47.6
1995 2.0 392.4 0.05 13.90 14.4

Total 14.5 2604.7 0.06 58.18 24.9

Source: NDCC and Department of Budget and Management (1995: 1).

Note
* Losses include damage to agriculture and infrastructure but exclude private property.



the national budgets for disaster management over this period when losses 
to agriculture and infrastructure alone amounted to P58.18 billion (US$2.33
billion) and preventative measures, especially the diversion of lahar flows, 
ran into many billions more. Local government is also expected to reserve 
2 per cent, later increased to 5 per cent of their annual budget for disaster 
preparedness (Aguirre 1994: 243–244).7

Shortfalls in funding are met out of existing development budgets or 
disaster-specific programmes. In the case of the Mt Pinatubo eruption, P225
million (US$9 million) was released from the Lower House’s Countryside
Development Fund for affected congressional districts (Catura 1991: 6) and a
further P96 million (US$3.84 million) from the Technology Livelihood and
Resource Center to help rehabilitate local businesses and create employment
(Lobo 1992: 23). Most of the special funding, however, came in the form 
of a P10 billion (US$400 million) Aid and Rehabilitation Fund for a whole
series of projects over a four year period including the dredging and 
de-silting of river systems, the construction of protective dikes and 
revetments, the restoration of vital roads and bridges, and the repair of
schools, health centres and other public buildings (Dueñas 1992a: 14).
Despite these considerable sums, assistance in general remains inadequate,
comprising only a small fraction of the actual losses incurred through 
natural hazards. A comparison of the damages caused by destructive
typhoons between 1970 and 1999 to relief reveals that the latter amounted to
only P505.518 million compared to a total estimated cost of P123.153 billion
(Figure 5.1). Nor has the situation substantially changed since the mid-1980s.
While assistance has generally risen in line with the increasing cost of
typhoons, relief still constituted on average 0.04 per cent of annual damages
and in some years fell as low as under 0.02 per cent.

To raise the financial resources to fund these programmes of relief and
rehabilitation, the government has mainly chosen to sell off property assets
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rather than increase taxation. Thus while the tax on interest earnings from
government securities was increased from 5 per cent to 25 per cent to help
finance the Mt Pinatubo Aid and Rehabilitation Fund, most revenue was
raised by selling surplus military real estate in Fort Bonifacio and Villamor
Air Base, and properties in the Quezon Institute compound, the North 
Triangle area and the National Penitentiary (Dueñas 1992a: 32). Foreign aid
has also been an important source of funding but is becoming increasingly
more difficult to secure as the number of disasters and recipients grow, and
‘donor fatigue’ and stringent domestic economic policies in these countries
limit the assistance on offer. Despite recurrent major disasters in recent years,
the Philippines has received substantial foreign aid, mainly from the United
Nations, multilateral lending agencies, the United States and Japan: US$562
million in loans and grants following the 16 July quake in 1990 (Dueñas
1991a: 13) and US$300 million in concessional commodity loans from the
Asian Development Bank and Japan’s Overseas Economic Cooperation Fund
in the aftermath of Mt Pinatubo (Dueñas 1992a: 32).

Once the magnitude of a disaster has been assessed, the NDCC can declare
a state of calamity in the affected areas so releasing funds for rescue and relief
operations and allowing local executives and regional officials of national
agencies to draw on the Calamity Fund without recourse to the more usual
cumbersome procedures (Cortes 1992: 1, A6). Central to the success of all
relief and rehabilitation measures is the establishment of evacuation centres
for both temporary and longer term shelter and through which basic food-
stuff and primary healthcare can be provided. The scale of evacuation 
necessitated by some disasters is daunting. The Pinatubo eruption initially
involved the movement of more than 250,000 persons to 447 centres, ‘the
biggest number that has ever been evacuated historically from a volcano’
according to United Nations volcanologist John Tomblin (Catura 1991: 7),
and eventually led to the displacement of over a million people (Dueñas
1992a: 14). Similarly, Typhoon Mameng, that struck 32 provinces in central-
southern Luzon and the Visayas in October 1995, forced over 68,000 families
to seek shelter in evacuation centres (Nuguid 1995: 2). In all, some 9,966,171
people have had to be evacuated as a result of just typhoons between 1974
and 1995 at a cost of nearly one billion pesos. Numbers again have risen
steeply since the mid-1980s and have exceeded a million individuals on at
least four occasions (Figure 5.2). Most of the evacuation centres are not 
purpose-built structures but are schoolhouses, unoccupied public buildings,
barracks or, where no suitable accommodation exists, simply tent cities.
Relief goods are usually provided for a month or so before a food-for-work
programme is introduced requiring evacuees to perform given tasks around
the centre. Assistance packages for adults also include livelihood courses in
subjects such as pottery, speed sewing and food processing (Nuguid 1995: 4).

Those persons not requiring life-preserving assistance as dispensed in the
evacuation centres are provided for by a variety of government sponsored
measures devised to encourage personal initiative. Many of these schemes
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involve ‘soft’ loans to disaster victims from the state-owned Philippine
National Bank and Land Bank, six month moratoriums on housing loans
paid out of the PAG-IBIG Fund in areas where a state of calamity has been
declared, or the payment of Calamity Loans. The latter is a scheme created
by the Social Security System in response to the urgent need of disaster 
victims for ready money. Families can borrow P5,000 (US$200) as a personal
loan (repayable over two years at 8 per cent interest) and up to P200,000
(US$8,000) to carry out repairs to their homes. To qualify, an applicant 
must have paid at least 36 monthly contributions and have no other loans 
outstanding to the scheme. In the wake of Typhoons Rosing and Mameng in
1995, some 67,600 members received P367 million (US$14.68 million) in the
form of Calamity Loans (Typhoon-lashed 1995: 1, 7).

However, despite the development of a comprehensive government relief
structure, the quite substantial sums allocated for these purposes, the many
expedient measures taken to mitigate or alleviate the worst hardships, and 
the manifold occasions when such experience has been called upon, the 
effectiveness of disaster management in the Philippines has been seriously
challenged. Much of the criticism has been levelled at the NDCC and its
regional and local counterparts. Following the sudden eruption of Mt
Mayon on 7 February 1993 and the evident failure of relief operations
despite the preparation of a disaster management plan, Senator Ernesto
Maceda called for its abolition and replacement by a permanent agency
directly responsible to the Office of the President (Tamayo 1993: B7). The
NDCC has also been condemned for its inability to coordinate inter-agency
and inter-organisational relief efforts, and especially because its activities are
often hampered by confusion and the inability to prevent pilferage and the
misappropriation of funds (Catura 1991: 8; Parel 1991: 4). Often the problem
stems from intense rivalry between different disaster coordinating councils
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competing for the patronage conferred by the distribution of relief goods.
Again, in the Mayon eruption, relief material and donations that should have
been channelled through the Albay PDCC were handed over directly to
municipal ones, precipitating accusations of wide-scale malfeasance (Cola
1994: 292). For example, it was reported that six barangays in Tabasco (Albay)
had evacuated themselves from non-danger areas simply to avail themselves
of relief items, medical services and other benefits (Corotan 1993: 2). The
executive nature of the NDCC has also not escaped adverse comment. In 
particular the role of the Secretary of Defense as its convenor has led to 
accusations that political–military considerations often influence relief
operations. In particular, the decision to exclude New People Army 
personnel from among Pinatubo disaster beneficiaries has been questioned
(Catura 1991: 8).

Specific censure of NDCC activities that emphasise its failure to act as a
national coordinating agency ‘as evidenced by the high rate of casualties and
damage in past calamities’ and its over-dependence on local government for
rescue, relief and evacuation services during emergencies, fuse with more
general criticisms levelled at the government’s lack of preparedness and the
need for an overall national disaster management plan. According to Senate
President, Edgardo Angara, the death toll from the 1994 Mindoro earth-
quake, when 74 died and hundreds more were injured: ‘once again brought to
the fore the lack of an effective disaster management system in the country –
an irony especially in a country whose geographical location makes it vulner-
able to typhoons, floods, earthquakes and volcanic eruptions’ (Preparing
1994: 10).

Existing agencies simply lack the requisite level of expertise in disaster
management and are often left floundering when faced by a major incident.
During the 1990 Baguio earthquake, many affected areas were left without
adequate assistance in spite of the tremendous public response, the 
convergence of volunteer and rescue teams from all over the nation, and the
donation of considerable amounts of food. Some people remained buried in
buildings and landslides for over a week, while food shortages resulted from
transportation mismanagement. Overall, relief operations were hindered by
a failure to conduct an initial aerial survey on the extent of the disaster, a
communications blackout that disguised the seriousness of the earthquake,
and then by the massive crowds that thronged the rescue areas creating 
confusion and long traffic jams (Barros et al. 1991: 14; Cleaning Up 1990: 32).
Such incidents have led to calls for greater private sector involvement in relief
operations through the sponsorship of quick-response volunteer emergency
relief and rescue teams (Lim 1994: 255–258) and the introduction of disaster
management education in elementary and high schools to teach students the
appropriate steps to take during an event (Endriga 1995: 18; Preparing 1994:
10). In 1993, Dr Jose Vergara, Assistant Chairman of the DOH’s Disaster
Management Unit, publicly lamented the country’s lack of formal training
programmes in this field (RP Tops 1993: 11).
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However, the problems are not simply ones of incompetence and 
inefficiency but are also the result of insufficient funding. Both PAGASA and
PHIVOLCS, the principal agencies involved with pre-hazard monitoring 
and prediction, have limited budgets and antiquated equipment. Indeed, the
World Meteorological Organisation has been very critical of the former and
in 1991 made much of its ‘limited resources’ and inadequate early warning
system (Zamora and Uy 1991: 1, 16). In the same year, it was estimated that
PHIVOLCS required 40 more monitoring stations in addition to the existing
12 to provide adequate coverage of earthquakes (Resurreccion-Sayo 1991:
10). Local officials in Albay actually threatened to sue the agency for its 
failure to warn them of the impending eruption of Mt Mayon in 1993
(Tamayo 1993: B7). While problems arising from a lack of funding are under-
standable in the context of a developing country, disaster management has
often been compounded by graft and corruption that has marred most relief
operations in the Philippines where large sums of money are often expended
over relatively short periods of time.

Disaster management always poses certain practical problems to do with
organisation, finance, inefficiency and incompetence. The Philippines, like
many other Third World nations, has its share of these problems only 
accentuated more than most by the sheer magnitude and frequency of the
disasters that afflict that country. But there are also ethical problems that
need urgent attention, too, questions to do with the structure of Filipino
society and the way it relates to the environment. Poverty tends to aggravate
the difficulties caused by natural hazards and accentuate the plight of the
poorest and most disadvantaged. Providers of disaster relief are continually
confronted by the dilemma of whether their efforts should be concerned
only with remedying the effects of a disaster or whether they should be 
tackling the wider problems that underlie their vulnerability to natural 
hazards in the first place. Following the Ormoc disaster in 1991, survivors 
of the flood were affected by a host of poverty-related diseases such 
as diarrhoea, broncho-pneumonia, malnutrition, tuberculosis, intestinal 
parasitism, gastritis brought about by irregular meals, whooping cough,
tetanus and measles. As a community-based physician on Leyte, Camelita
Canila, observed: ‘most of the residents had complained of these illnesses
throughout their lives. We were bringing in the food, medicine and clothing
they had long lacked, and we were in fact serving victims of poverty as well
as victims of the floods’ (Canila 1992: 44).

The politics of disaster

The relationship of poverty to natural hazards has long been recognised: the
poor and marginalised are more vulnerable to such events because they often
reside in unsafe areas, dwell in sub-standard housing, are malnourished and
so more prone to disease, and are without financial safeguards like insurance
that help them to recover without external assistance. The vulnerability of
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any society, therefore, is also partially determined by the way it is structured,
making disaster management a matter of class struggle within the political
arena of that nation. Not only are some among the rich and powerful better
able to cope with emergency situations but a few actually seem to profit 
from them through their greater ability to benefit from the economic 
opportunities presented for graft and malfeasance by relief and rehabilitation
operations. It is possible that disasters also act as important mechanisms for
consolidating and increasing social inequalities within societies subject to 
frequent natural hazards. Moreover, the way in which class interests are 
articulated within the context of the debate over disaster management and
relief assistance is important to understanding the reason why governments
in the Philippines have historically paid insufficient attention to natural 
hazards and have consistently failed to take adequate measures to prevent,
mitigate or ameliorate their effects. The same process is also at work in the
international context as the relationship between foreign debt, economic
growth and natural hazards acts to further increase the gap between north and
south, between more developed and less developed countries. Failure to fully
appreciate the close relationship between society and its physical environ-
ment hinders a true understanding of the political dynamics within a nation.

The state of the Philippine environment in the new millennium is not
encouraging. Prey to frequent seismic and climatological hazards, buffeted by
the vagaries of 381 years of colonial misappropriation and then the much
more ruthless exploitation of international market forces, with a population
of 76 million, the country suffers from severe environmental strain 
manifested in the increasing magnitude of droughts and floods, and in the
growing pollution of air, land and water. On the one hand, these phenomena
are related to a wider global ecological crisis having its origin in climatic
change, ozone depletion and the rapid loss of biological diversity, but, on 
the other hand, they are also the effect of more localised human-induced
activities. A whole range of socio-economic factors such as land use practices,
living standards and policy responses are increasingly influencing natural
hazards and the occurrence of disasters.

The excesses of unregulated industrialisation and the careless use of
technology are causing growing air and water pollution in the Philippines. At
times, Total Suspended Particles (TSP) in Metro Manila exceed 250 milli-
grams per cubic metre or over 200 per cent more than US Safety Standards,
while only about one quarter of the nation’s industrial firms comply with
water pollution control measures and some 1000 tons of refuse is discarded
into the Pasig River each day, making the capital’s rivers fit only for navi-
gational purposes (Ibon 1997: 47–83; Saquin 1992: 7; Macaspac 1988: 7).
Largely unrestricted mineral exploitation, especially open-cut mining, strips
the ground of its vegetative cover increasing the incidence of landslides and
flash floods, while the discharge of toxic chemicals like mercury and mine
tailings totalling about 57 million metric tonnes a year find their way into
river systems used as traditional sources of fresh water and as fisheries. Even
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more destructive of the environment, however, is the wholesale deforestation
that has reduced the nation’s forest cover from over 35 per cent to under 
20 per cent between 1970 and 1995, diminishing forest biodiversity by 50 per
cent of its flora and threatening numerous wildlife species with extinction
including the Philippine eagle, black shama, marine turtle, dugong and 
crocodile (Ibon 1997: 2; Metin and Paja 1991: 4, 6).8 More particularly, an 
examination of deforestation and the logging industry in the Philippines
clearly reveals the close relationship between environmental degradation,
poverty and increased vulnerability to natural hazards.

Loss and disaster

Leyte’s Governor Leopoldo Petilla termed the Ormoc flood a ‘man-made
disaster’ and called again for a total ban on logging in the province, noting
that ‘now the nation is paying the price for the criminal despoliation of its
forests’ (Flood 1991: 4). The Leyte–Samar region has been a major source of
forest products since the 1950s. Logging significantly reduced forest cover
and prompted the government to impose a moratorium in February 1989
(Canila 1992: 44). By then, of course, it was too late, as there were ‘no more
logs to cut’ according to a Department of Environment and Natural
Resources (DENR) report on Ormoc (Cruz 1991: 1, 9). A similar scenario 
has been enacted virtually all over the archipelago: forest cover fell from 
17 million hectares in the 1930s to less than 7 million by 1991 with only
0.8–1.8 million hectares remaining of primary growth forest (Vitug 1993: 13;
Flood 1991: 4). Clearance peaked between 1968 and 1988 when the forest
cover was reduced from 54 per cent (16.08 million hectares) of the nation’s
land area to 22 per cent (6.46 million hectares) (Dueñas 1990: 11). Some
regions of the country barely have any forest cover remaining and only
Palawan was still more than 50 per cent forested in the1990s.9

This massive loss of forest cover has had severe environmental costs.
Forests are indispensable to the proper functioning of watersheds, which, in
turn, make agriculture and near-shore fisheries viable. In particular, trees bind
topsoil together with their roots, storing water and only slowly releasing it to
the lowlands. Forests are also vast deposits of food and fuel. Soil erosion has
been one of the most obvious effects of loss of forest cover: it is estimated
that a billion cubic metres of topsoil was lost each year between 1980 and
1988 (Dueñas 1990: 10). By the end of the 1980s, 19 out of the nation’s 59
major watersheds were critically denuded, over 70 per cent of the soils in
Cebu, Batangas and Marinduque were seriously degraded, and the land area
in a further 18 provinces were 50 per cent or more eroded.10 Heavy siltation,
as a result of forest clearance, especially during the monsoon rains, has
adverse consequences on agricultural production and endangers near-shore
fishing by damaging coral reefs and contributing to the incidence of red tide
(see Chapter 6). Still other provinces are losing ground water and some, like
Negros Occidental, are facing water shortages. Denuded and degraded soils,
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the eutrophication of near-shore waters and the depletion of fresh-water
resources have seriously affected food production and increased the level of
malnutrition among the population. Moreover, the particular topography of
the Philippines, largely an outcrop of undersea mountains with a fertile
coastal strip and narrow interior valleys subject to frequent heavy rains,
makes it unusually vulnerable to landslides, a condition only intensified by
loss of forest cover.

Forest clearance was held responsible for the Ormoc tragedy in November
1991. Commercial logging had begun in the 1930s but accelerated after 
1952 when government land with a gradient of less than 18 per cent was
reclassified as alienable and disposable and so available to agriculture (Vitug
1993: 3). Much of the hillsides surrounding the city were cleared for sugar-
cane plantations in the early 1970s when commodity prices were high but
then left idle when the price of sugar plummeted in the late 1970s and early
1980s (Oposa 1991: 1, 25). So denuded had the hills become in some areas
above Ormoc that a watershed effectively no longer existed, and the 
heavy rains associated with Typhoon Uring were credited with causing the
mountain lake to spill its banks sending torrents of water down the slopes 
in the direction of the city (Death Toll 1991: 1, 12). As Antonio Oposa,
Chairman of the Inter-Pacific Bar Association Committee on Environmental
Law, concludes, the flood was simply ‘the cumulative effect of human folly
over the years, triggered by a phenomenon of nature’ (Oposa 1991: 1, 25).

Ormoc, however, was only the most spectacular of the manifold disasters
that can be wholly or partially attributed to loss of forest cover. Defores-
tation was held at least partially responsible, among other causes, for the
severe flooding that affected Samar at the end of January 1989 and Metro
Manila on 26 July 1991 (Miranda 1994: 201; Dueñas 1991: 8; Rodriguez 1989:
5).11 But it was equally thought responsible for the droughts that afflicted two
of the nation’s top agricultural producers, Iloilo between October 1989 and
January 1990 and Pangasinan during 1995, and for the landslide that buried
the girls’ dormitory in Kalahan Academy (Santa Fe) killing 12 in August 1990
(Fuertes 1995: 18; Dueñas 1991: 8; Dueñas 1990: 29). ‘All these woes,’ writes
Michael Dueñas, ‘and worse things to come, came to this beautiful country
with the loss of its forests and the continuing plunder of what remains’
(1990: 29).12

A principal cause of deforestation in the Philippines has been logging;
much of the activity licensed by the government, much also carried out 
illegally, often by the same contractors.13 In 1990, only 150 logging 
concessionaires held the right to more than a third of the country’s forest
resources. Since 1972, some 470 concessionaires have profited by an 
estimated US$42 billion from logging 8.5 million hectares of forest. 
Nominal royalty charges and windfall profits have only encouraged excessive
felling and discouraged reforestation: the fee to log primary forest for the
biggest 97 concessionaires in 1990 amounted to P3,000 (US$120) per hectare
for an expected return of P100,000 (US$4,000) (Dueñas 1990: 29). In 1990,
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the DENR formulated a 25-year forestry master plan in collaboration with
the Asian Development Bank and the Finnish International Development
Agency to serve as a model for conservation and sustainable development. 
In 1991, logging in virgin and old-growth forests was banned under 
Administrative Order No. 24 (Metin and Paja 1991: 8) and subsequently all
such activities were proscribed in 40 out of the nation’s 73 provinces (Flood
1991: 4). The reaction of logging interests has been predictably hostile and,
in many cases, timber felling continues unabated through illegal and covert
means, especially in the Cordilleran Administrative Region (Ibon 1997: 8).

The scale of illegal logging is considerable though difficult to quantify
because of its illicit nature. A comparison of the average annual log pro-
duction to the rate of underreporting between 1955 and 1990 suggests that
illegal logging comprised over 60 per cent of all production in some years
(Figure 5.3). In 1990, it was estimated that the uncollected fees on smuggled
logs harvested each year amounted to P2 billion (US$80 million) or the 
equivalent of more than 666,000 hectares of forest at the P3,000 rate. In all,
the value of logs smuggled to Japan, the major market, was appraised at 
P44 billion (US$1.76 billion) since 1965 (Dueñas 1990: 29). With only one
guard employed to every 3,000 hectares of forest, there is ample opportunity
for illegal logging activities to continue often under the protection of military
officers and with the connivance of local politicians (Flood 1991: 4).

Certainly Governor Leopoldo Petilla of Leyte blamed ‘rampant illegal 
logging that the government was unable to halt’ for denuding the slopes above
Ormoc and contributing to the disaster, though the subsequent DENR
report claimed that the slopes had been denuded much earlier in the 1950s
(Death Toll 1991: 1, 12; Cruz 1991: 1, 9). However, the agency did compile a
list of illegal loggers that included congressmen, governors and mayors, to
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which the government later added the names of 25 military officers and
policemen. DENR Secretary, Fulgencio Factoran, even admitted that 68 top
officials in his own department were involved in these activities (Zapanta
1992: 11). Given the degree of official collusion, measures to halt illegal 
logging have often been half-hearted or met with evasion. A government
deadline that required the submission of aerial photographs of all con-
cessions on pain of suspension has been extended at least five times since its
imposition in 1991, while loggers now cut the wood to square foot sizes to
escape easy detection (Soaked 1995: 14).

Illegal logging, however, has also been a contributing factor in an 
increasing number of disasters to afflict the Philippines in recent years. The
1990 earthquake in Abra that triggered massive landslides of topsoil from 
the denuded mountain sides so clogged the rivers with logs that locals estab-
lished a profitable narra-wood- and bamboo furniture-making industry with 
supplies estimated to last till the end of the century (Rodriguez 1994: 2).
Despite the boast of Mindoro Governor Rodolfo Valencia that all logging
had halted in the province, the flash-flood precipitated by the torrential rains
of Typhoon Puring during the night of 27 December 1993 brought down
hundreds of logs, many freshly cut. ‘If the forest could only speak,’ writes
journalist Jose Raymond, ‘then it would surely name the villains who had
felled its trees. The loggers and their cahoots in the government and the 
military, they who are so driven by greed, they who give no thought to the
people, to the children, to the future’ (Raymond and Palaligan 1994: 7). In
1995 alone, illegal logging was held at least partially responsible for the flood
at Mt Parker that killed more than a hundred people and displaced 25,000
families, the floods that swept through the towns of Bataraza, Araceli and
Rizal on Palawan, and the landslides on Catanduanes in which 15 persons
died (Soaked 1995: 14; Burgos 1995: 1, 4).

Deforestation not only contributes to the increasing incidence and 
magnitude of disasters in the Philippines but is also an important factor in
maintaining and even augmenting the social inequalities within that society.
It is the poor who disproportionately suffer most from the effects of natural
hazards and the poverty of their subsequent condition often drives them to
take actions that only further degrade their environment and which, in turn,
increase their vulnerability to these events. This is the cycle of poverty and
disaster that afflicts the Philippines. Some 5.29 million Filipino families live
at a subsistence level where a single disaster can wipe out their entire
resources and leave them with no time to recover before another one strikes
pushing them further below the poverty line and rendering them even more
vulnerable to future events.

Moreover, some of the poor are often active agents in increasing their own
vulnerability to natural hazards through the actions forced upon them by
extreme poverty. Farmers, whose rice fields and coconut stands on Samar
have been devastated by frequent floods caused by the deforestation of the
mountainsides, have had to turn to logging to earn an income to support
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their families despite knowing the adverse effects that activity has in further
denuding the environment (Rodriguez 1989: 5). The same was true on the
hills above Ormoc where, despite the rhetoric blaming logging concession-
aires and sugar hacenderos for deforestation of the slopes, people suffering
economic hardship in the lowlands have engaged in kaingin slash-and-burn
farming in the uplands and so continue to contribute to forest clearance
(Canila 1992: 44). The agricultural viability of Abra has been affected by 
climate change. After the wholesale clear-felling of forests made much of the
province really dry in summer, searing plants and causing disastrous fires,
many farmers turned to making charcoal to make a living, so denuding the
area of the last of its trees (Rodriguez 1994: 3). And so the cycle of poverty
and natural hazards continues, escalating in intensity as the numbers of poor
grow, the magnitude of disasters increase, and the environment becomes 
further degraded.

Profit and disaster

The cycle of poverty and disasters not only creates the conditions whereby
the poor become poorer but it also furnishes situations whereby some among
the rich and powerful are able to become richer and more powerful, to profit
politically and financially from the provision of emergency related services
and relief assistance or through graft and corruption. It is possible that 
natural hazards on the scale and magnitude experienced in the Philippines
function as integral mechanisms that partially regulate the flow of power and
wealth within societies. Some in the élite have learnt to manipulate crisis 
situations to consolidate their hold on power and serve their own economic
interests. In this manner, class inequalities within Filipino society are actually
magnified.

Governor Amor Deloso of Zambales, complaining about the lack of
specific and systematic delivery of relief material after the eruption of Mt
Pinatubo, commented that ‘there seems to be more camera clicks than 
delivery of goods’ (Dueñas 1991a: 15). For many holding public office, 
disasters provide a perfect opportunity for political grandstanding, affording
a very visible platform from which to dispense largesse in the form of
relief items or rehabilitation schemes. Individual politicians often use the 
aftermath of natural hazards to personally distribute relief material in their
constituencies. The eruption of Mt Pinatubo was ‘a publicity godsend’ in the
1992 election campaigns of officials from the President down to mayors and
local council members. ‘Hundreds of politicians’, notes Kelvin Rodolfo,
‘descended on the disaster scene with relief goods, the big players in 
helicopters bearing media crews, the small ones in jeeps with a couple of
sacks of rice and a few canned sardines: hand out some goods, take some 
pictures with devastation in the background, and go, never to return’
(Rodolfo 1995: 87). Similarly, in November 1995, a bevy of politicians 
comprising Senators Edgardo Angara, Franklin Drilon and Francisco Tatad
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together with Congressman Wigberto Tanada toured devastated areas of
Quezon province in three air force trucks distributing 2000 bags of relief
goods in the wake of Typhoon Rosing (Endriga 1995: 18).

In particular, the continuing calamity of Mt Pinatubo engendered much
political posturing as lahar and mudflows threatened to engulf entire 
communities and, in the process, deprive politicians of their constituencies
through resettlement schemes (Torre 1994: 7). As 2–3 metre waves of lahar
menaced 21 towns in the area surrounding the volcano, including the 
important provincial centres of Bacolor and Mabalacat in Pampanga, 
Concepcion in Tarlac and San Marcelino in Zambales, billions of pesos were
expended in mainly futile attempts to protect towns or divert mudflows.
Already P3.8 billion (US$152 million) had been expended on engineering
countermeasures by October 1992 alone (Tayag and Punongbayan 1994:
12).14 Contrary to scientific advice, the government constructed dams, 
dikes, sinks and revetments to save areas lying in the path of the lahar from
destruction rather than allowing the flows to reach the sea as quickly as 
possible. As Kelvin Rodolfo of the Lahar Scientific Monitoring Group
quipped: ‘to do nothing about it is bad politics which no administration
would dare risk, if it can help it’ (Dueñas 1992: 17). It became an absolute
electoral necessity for local politicians and officials to press for more money
and greater efforts to save threatened communities within their electorates.
Thus, in September 1992, Mayor Roy David ordered the evacuation of some
17,200 people from five barangays in Porac (Pampanga) menaced by 6 metre
waves of lahar but, at the same time, continued to dredge the heavily silted
Mancatian River in the futile hope of diverting the flows (Dueñas 1992: 17).

But there is also a more substantive political debate at issue, too, over the
allocation of scarce national resources and the destruction of cultural and
local identity. Some politicians, such as the Pampangan Governor B. Guiao,
continued to support the construction of dikes and other engineering works
in the hope of saving key regional centres such as San Fernando (Torre 1994:
7). Others, such as Floridablanca’s mayor, Pedro Capulong, regarded the
dikes as useless and advocated spending money on improving resettlement
facilities (Porcalla and San Pedro 1994: 1, 2). To still others, like Congressman
Emigdio Lingad of Pampanga, it is not simply homes and livelihoods at risk
but also identity and roots. He, along with many other political leaders in
central Luzon with electorates affected by lahar, demanded a greater share of
the P10 billion rehabilitation budget spent on engineering projects designed
to protect threatened communities (Dueñas 1992: 17). Similar dissensions
even existed between the various agencies of the national government. 
On the one hand, the Mt Pinatubo Commission favoured resettlement, 
allocating P905 million (US$36.2 million) or 75 per cent of its 1995 budget
to create ‘livable self-reliant communities’ with ‘all the features of the 
old communities: livelihood, culture and social spirit’. On the other hand,
Department of Public Works and Housing Secretary (DPWH), Gregorio
Vigilar, was a firm proponent of spending more on dikes despite PHIVOLCS
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director, Raymundo Punongbayan’s, ambivalence about their long-term 
efficacy (Torre 1994: 7–8).

At the same time, the nature of the political system in the Philippines with
its emphasis on patronage, regionalism and lack of strong central government
only intensifies partisan rivalry and factional infighting with regard to 
disaster management and relief. In the wake of the Pinatubo eruption in
1991, President Aquino decided to reduce the role played by politicians 
in relief efforts by refusing to call a special session of Congress to facilitate
the allocation of funds. She claimed that some members had a ‘penchant . . .
for politicking even amid situations where politics ought to be the least of
all concerns’ (Catura 1991: 6). In return, many congressmen made political
capital out of attacking the government’s handling of emergency situations.
Former Cabinet Minister Blas Ople criticised Aquino over her lack of
leadership and decisive action following the Baguio earthquake of 1990
(Cleaning Up 1990: 32). In a speech on 23 July 1991, Senator Ernesto Maceda
argued that ‘the negative implications of these calamities have been magnified
because they occur in the context of low popular confidence in the political
leadership and the disastrous incompetence of this administration’ (Maceda
1991: 22).

The manipulation of disasters by politicians of all persuasions to further
their own interests relies, at least partially, on the availability of an extensive
and relatively free media. ‘Disasters and calamities are media’s natural 
subject’, writes Robert Abaño. ‘There is no keeping the media entourage
from the site of bad news’ (Abaño 1993: 12). But media coverage is also fickle;
yesterday’s disaster makes poor copy and is soon replaced on the front page
by fresh emergencies of which there are no shortage in the Philippines. After
the main eruption, droves of Manila-based journalists ‘scurried’ to the site
of Mt Pinatubo but news soon ‘dwindled to a trickle’ as journalists saw only
‘the same thing over and over again. As the event got longer, the story seemed
to get shorter. The process was not media-genic’ (Abaño 1993: 16).15 Political
concern with the victims of natural hazards tend to follow the same ebb and
flow as that of the media: much concern and many promises during the first
days of rescue and relief but waning political support during the hard years
of reconstruction and rehabilitation that follow. And just as media coverage
of disasters often creates photogenic images for political figures, so it has also
been accused of ‘aiding and abetting a beggar mentality’ among the victims 
of these events. Extensive television footage of relief materials thrown from
military helicopters to flood stranded refugees quarrelling over the goods
only reinforces images of the poor as parasitical dependents incapable of
supporting themselves and somehow wanting in human dignity (Nuguid
1995: 4).

While the media plays a potent role in the politics of disaster in the 
Philippines, it also serves another important function in helping reveal, often
again for political reasons, the clandestine and nefarious activities of those in
society who make a profit from emergency situations through corruption,
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fraud and graft. Specifically, the political élite and those with family or social
ties to them, are able to consolidate and even enhance their financial and
political position in society directly through the misappropriation of public
money designated for relief and rehabilitation programmes, and more 
circuitously through the patronage that control over such funds confers upon
them. Nor is corruption only confined to the highest echelons but is 
symptomatic of a ‘culture’ that permeates all levels of the public service
down to relief workers at the disaster site and the voluntary labours of
NGOs, though the scale in these latter cases is often petty.

There are frequent allegations that those in authority use the circumstances
surrounding a disaster to divert relief funds to their own pockets, an activity
even noted by some aid donors.16 Again, the billions of pesos disbursed in
emergency services after the eruption of Mt Pinatubo and the continuing
calamity of the lahar flows has provided ample opportunity for graft. 
Overall, the Central Luzon Task Force, the principal NGO engaged in 
relief operations in the area, estimated that more than P7 billion (US$280
million) of public funds remained unaccounted for in 1994, much of which,
according to Senator (and now President) Gloria Macapagal-Arroyo, had
been used for political purposes (Torre 1994: 10). Otherwise money might
simply disappear as it passed through the various organs of government. In
the wake of Typhoon Rosing in 1995, municipal executives in charge of
implementing public-works projects as part of a package of Congress-
initiated reconstruction measures denounced the practice of kick-backs,
whereby some 20 per cent of the appropriation was lost in payments to 
officials at the district level (Paruñgao 1995: 1, 8). Eight senators subsequently
demanded a full account of the year’s P2 billion (US$80 million) Calamity
Fund that Malacañang already claimed had been depleted by releases for past
disasters. An editorial in the nation’s most prestigious weekly news magazine,
The Philippine Free Press, asked: ‘How much really went to help disaster 
victims and how much was stolen by the typhoon of government thieves?
This is a typhoon that has been blowing for years and costing Filipinos 
billions of pesos’ (Stormy Weather 1995: 1).

But there were also more indirect ways for some among the political and
financial élite to profit from disaster situations than simple embezzlement.
These are the schemes that involve collusion between government officials
and private contractors over the awarding of relief-related contracts. Some-
times it is simply a question of who gets what and why. In 1992, for example,
a contract to quarry along the Taug Dike in Angeles City was awarded to a
relative of Mayor Edgardo Pamintuan and a friend of Councillor Lito 
Ganzon despite evidence that rampant quarrying in the previous year had
contributed to lahar breaching the dike and the flooding of several barangays
including the city’s CBD (Basa 1992: 1, 14). Ten of the 16 sectional contracts
awarded for the construction of a DPWH-funded anti-lahar dike between
Clark Airbase and Magalang in Pampanga were allegedly given to Governor
B. Guiao and another five to Congressman Carmelo Lazatin (Dueñas 1992:
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17). Accusations were also made that ‘red tape’ and ‘political meddling’ had
been responsible for shoddy and inadequate workmanship and inordinate
delays in the completion of many Pinatubo-related projects.

Patronage, however, was not the only method of enrichment associated
with the continuing Mt Pinatubo disaster. Zambales Governor Amor Deloso
maintained that almost all contracts for anti-lahar schemes were overpriced
and that ‘contractors and people responsible for these projects are making
fast money’. His claims were basically confirmed by DPWH Secretary, Jose
de Jesus, whose validating team found that several private contractors had
inflated their costs by an average of 50 per cent or a total of P350 million
(US$14 million) (Dueñas 1992: 17). Later De Jesus himself was to face
charges for signing ‘grossly overpriced’ contracts worth P338 million
(US$13.52 million) for a de-silting project awarded to an unlicensed foreign
firm, Brand Marine Services, with an authorised capital stock of only
US$1,000 (Torre 1994: 10). The very nature of lahar proves conducive to a
huge variety of scams associated with relief and reconstruction projects. On
1 October 1992, the Senate began investigating irregularities in DPWH-
awarded projects worth billions of pesos that had subsequently been
destroyed by new lahar flows. In particular, Senator Maceda questioned
whether some contractors had actually completed all of the P7 billion
(US$280 million) worth of dam construction, dredging and other projects
paid for in such a short time period, some in only three weeks ‘which could
have been achieved only by Superman and Superboy combined’ (Dueñas
1992: 17). As Rodolfo succinctly comments once again: ‘While many 
lowlanders and Aytas were starving and dying in makeshift evacuation camps
and relocation centers, much profit was being made in building ineffectual
protective dams and dikes, largely ignoring scientific, moral, and common
sense’ (1995: 88).

Nor is disaster profiteering confined only to the political and financial
elites but permeates all levels of government and the private sector, including
even the activities of NGOs. DSWD workers were accused of hoarding relief
goods after the Pinatubo eruption prompting 800 evacuees at Amoranto 
Stadium to threaten a hunger strike at the poor handling of operations
(Catura 1991: 7). Private landowners in the Arayat-Magalang area demanded
inflated prices for sites where government agencies were attempting to 
resettle displaced persons, some asking more than one hundred times the
value of the property as registered for tax purposes (Nuguid 1995: 4). Less
scrupulous traders exacerbated crisis situations by taking advantage of
shortages caused by disruptions to production to hoard or overprice 
goods (Stormy weather 1995: 43). Some NGOs engaged in reforestation 
programmes with government funds around Mt Parker were accused of
providing proof of their replanting activities by furnishing regional or head
offices in Manila with photographs of newly planted saplings that were then
‘regularly’ destroyed during summer fires so requiring further appropriations
(Pefianco 1995: 11, B9; Soaked 1995: 14).
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The response of successive administrations in the Philippines has been
constrained, as many of those profiting from disaster situations are themselves
members of the same political and financial elites who support the govern-
ment. Still, the 1992 bill appropriating P10 billion for relief and rehabilitation
activities associated with the Mt Pinatubo eruption contained stiff penalties
for persons who took advantage of the crisis. The bill provided for fines of
P50,000–P1 million (US$2,000–40,000) or imprisonment from 6 to 15 years
for those ‘buying and selling relief goods which he knows or should be known
to him as intended for donation, or misrepresenting the source of relief goods,
or submitting or apposing a false or inflated claim’. Public officials found
guilty of graft were to be permanently disqualified from holding public office
(Tordesillas 1992: 1 and 6). The government also took measures to stop the
overpricing of goods during times of shortage, passing the so-called Price Tag
Law and ordering the closure of 85 contravening stores in 1995 and serving
notice of more actions to follow if profiteering continued (Paruñgao 1995: 1,
8; Stormy Weather 1995: 43). While the authorities sometimes lack the where-
withal and often the will to act, there are also problems inherent in the need to
make swift decisions and provide rapid relief to prevent further loss of life and
property. ‘You know our [department] is alleged to be the most corrupt’, said
DPWH Secretary Gregorio Vigilar. ‘But please note that our objective [as far
as diking is concerned] is to protect lives and minimise damage to property. To
me, corruption is a [side issue]. We did not propose to build more dikes for the
sake of corruption, [although such ventures] can serve as opportunities.’
(Torre 1994: 10).

The magnitude and frequency of natural hazards and the present élite’s
grip on the levers of political and financial power suggests a possible 
relationship between both the historical basis of social inequality and the
reason for its extension in recent decades. Moreover, the ability of some
among the rich and powerful to take advantage of the provision of
emergency-related services creates a mentality of profiteering that permeates
all levels of society undermining its social cohesion. Nor are the poor or even
the victims of disaster necessarily reluctant to profit from those even worse
off than themselves: fake evacuees sought resettlement lots; squatters 
from Metro-Manila solicited relief goods; families already awarded a 
house attempted to obtain a second (Nuguid 1995: 4). In Angeles City, the
desperate residents of Barangay Santa Teresita threatened to divest Aeta
refugees from around Pinatubo housed in a local elementary school of the
meagre relief goods already issued to them (Catura 1991: 7). In this manner,
the cycle of poverty and disaster contributes to the intensification of social
inequalities and divisiveness in Filipino society.

Debt and disaster

Filipinos have historically been exposed to natural hazards but the sheer
magnitude and frequency of disasters in recent decades is having an 
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increasing impact on their lives and property. The absolute cost of these
events is not shared by society as a whole but disproportionately fall on those
least able to bear them. And just as there may be a relationship between 
disasters and class inequalities on a national level, so there may also be a 
relationship between meteorological and seismic conditions and low per
capita income and Third World status on an international level. The 
magnitude and frequency of natural hazards in the Philippines affects both
economic development and the nation’s ability to attract foreign investment.
According to a senior official: ‘The burden is overwhelming. Disaster after
disaster has struck the country. We are hardly past the first stage of rehabili-
tation in one area when we are buffeted in another.’ The fact that over 
93 million Filipinos have been adversely affected by natural hazards since
1970 (NDCC 1999) presents an additional burden for ‘a society faced with the
gargantuan tasks of development’ (Damage 1993: 10).

A comparison of economic growth rates and disasters suggests an adverse
correlation between the two.17 The annual percentage change in GDP
between 1988–1999 seems to coincide with the incidence of major natural
hazards (Figure 5.4). Events such as the Baguio earthquake, the eruption of
Pinatubo and a combination of destructive typhoons and the severe drought
in Mindanao appear to have had a significant impact in terms of the nation’s
GDP on the years in which they occurred or on the ones following, causing a
contraction in 1991, effectively eliminating any growth in 1992 and negatively
affecting growth again in 1998 (though figures for this latter year are 
undoubtedly compounded by the Asian Financial Crisis of 1997). Volcanoes,
earthquakes, typhoons, floods, droughts and the like seriously influence 
economic activity: disrupt transportation, interrupt manufacturing, create
shortages in raw materials, channel public and private sector resources into
reconstruction, and prejudice external investment.
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Just as importantly, natural hazards lead to a drop in agricultural pro-
duction and divert scarce foreign exchange earnings to pay for imported food
stables such as rice. In 1995, for example, a series of typhoons seriously
affected the rice harvest at a time when the country was still reeling from the
consequences of a drought brought on by the ENSO weather cycle
(Sarmiento 1995: 1). The projected milled rice harvest of 11 million metric
tonnes, sufficient to meet the national daily consumption of 19,900 metric
tonnes, had twice to be revised downwards. The typhoons alone affected
more than 419,500 hectares of paddy, damaged an estimated 544,363 metric
tonnes of palay and pushed the price of rice from P5 (US$0.20) to a high of
P9.5 (US$0.38) a kilo.18 (See Chapter 7.) According to Benjamin Diokno,
noted economist at the University of the Philippines, the damages caused 
by these and other such events that year were chiefly responsible for the 
country’s higher inflation rate and its failure to reach growth targets
(Aguinaldo et al. 1996: 1, 6).

Moreover, natural hazards and the disasters they sporn also affect 
economic indices by reducing the rate of foreign investment. Herman 
Montenegro, Vice-President of the Philippine Chamber of Commerce,
blamed disasters on the scale of Mt Pinatubo for creating a negative 
perception of the country as an investment risk and for slowing economic
growth. Measures like the Foreign Investment Act 1991, designed to attract
external capital through simplifying bureaucratic procedures and opening up
industry to full foreign ownership, are rendered less effective (Famine Stalks
1991: 1, 10). But the principal factor influencing economic development is
not so much foreign investment as external debt, estimated to have risen from
US$28 billion in 1993 to US$48.1 billion by 1999 (ADO 2000; Broad and
Cavanagh 1993: 14). The improbability of the country ever being in a 
position to retire such an amount was officially acknowledged in 1986.19 The
proportion of the annual national budget simply required to service the
interest on these borrowings tie the Philippines and other Third World 
countries into a web of dependency and underdevelopment where the 
disparities of wealth between developed and less developed countries 
continues to widen with each successive decade.

The relationship between disaster and debt in the Philippines is symbiotic:
increasing the government’s overseas borrowing requirements to fund 
reconstruction and rehabilitation and maintaining the economy in a state of
underdevelopment. In more recent years, however, there has been a growing
national consensus, largely provoked by the continuing calamity of Pinatubo,
to divert part of the funds appropriated for foreign debt service to finance
engineering intervention projects in lahar-affected areas. ‘We really have 
no choice’, observes Senator Edgardo Angara. ‘There is no other source of
funding’ (Dueñas 1992: 16). But as the burden of debt is bequeathed from
generation to generation, it begets a vicious cycle that mirrors the one on the
national level between poverty, environmental degradation and vulnerability.
On an international level, slow economic growth creates the conditions 
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that link the vulnerability of a society to natural hazards and back again to
underdevelopment. And just as this chapter has suggested that there may be
a relationship between disasters and the flow of power and wealth within a
society, so there may be one between societies. Some nations have learnt to
manipulate crisis situations to further consolidate their own political and
economic interests through the programmes of multilateral lending agencies.
The result has been not only that class inequalities within Filipino society
have intensified but so have those between richer and poorer nations.
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Red tide is the term given to the waters in which there has been a prolific 
multiplication of microalgae so that the sea takes on a red, brown or even
green colour from the pigment secreted by the these organisms.1 At present,
there are some 2,000 species of the marine form of these microorganisms,
known as dinoflagellates, inhabiting both boreal and tropical seas (Taylor
1987: 1). They are simple, single-celled organisms capable of propulsion by
means of a unique flagella arrangement that permits them to move both 
horizontally and vertically at a maximum rate of about one metre per hour
or in excess of 10 metres per day (Anderson 1994: 56). Normally, these
dinoflagellates live in small, scattered communities in the sea, with many
species able to remain encysted or dormant in bottom sediment for years
when water conditions are not supportive. But they are also able to reproduce
rapidly by asexual fission (simple division) in more favourable conditions 
created by intense sunlight, changing salinity levels and opportune weather
conditions such as heavy rains or winds that increase nutrient availability
(Spector 1984: 217–218; Caburian 1988).2 Many species, in fact, are capable
of doubling their numbers in a day (Pearce 1989: 155). In dense concen-
trations (a millimetre of seawater can contain tens of thousands of cells),
these microorganisms form massive, mat-like colonies of mono-specific
planktonic blooms that carpet the water’s surface. They proliferate especially
in discrete water masses such as estuaries, coastal areas or former mangrove
swamps where the integrity of the water composition can be maintained 
for longer (Daiwey 1992; Spector 1984: 220–222). Most of these blooms 
are harmless and a few have even given their name to some of the planet’s
principal bodies of water, most notably in the case of the Red Sea.3 Others,
however, are far less benign, the discolouration of the water acting more as a
warning of toxicity.4 Over the last 30 years, red tides have come to represent
a natural hazard of increasing magnitude and gravity to both coastal and 
marginal urban populations in the Philippines.

Currents and tides act as the ‘dynamic transport mechanism’ for these
blooms’ dispersal but the actual distribution of dinoflagellates is largely
determined by hydrological processes such as the frontal systems associated
with current boundaries and upwelling (Spector 1984: 216, 222). More
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recently, human endeavour has also been identified as playing an important
part in expanding the global distribution of these micro algal blooms either
through the eutrophication of coastal waters or by the transportation of
cysts in the ballast tanks of ships (Maclean 1993: 254; Hallegraeff 1993: 96).5

In the case of the Philippines, the seasonal appearance of toxic red tides and
the rapid proliferation of the dinoflagellate species Pyrodinium bahamanese
since 1983 can be attributed to the enrichment of coastal waters from 
nutrients contained in human sewage, industrial discharge, organic and non-
organic fertilizers, and the run-off from widespread deforestation. And just
as the activities associated with urban industrial development generate the
conditions by which microalgal blooms have become endemic, the unequal
distribution of resources within Filipino society as a consequence of that
development have also created a demand for cheaper and cheaper sources 
of protein. The rising cultivation and consumption of shellfish can be 
attributed to a need to find alternate sources of nourishment for a society
growing rapidly both in total numbers and in disparities of wealth. But this
same food source may have become contaminated through the ingestion of
toxins secreted by these dinoflagellates, so increasing human exposure to red
tides through the consumption of marine produce such as mussels, clams 
and scallops. Within this context, the chapter examines the phenomenon of
red tides, the history of toxic dinoflagellate blooms in the Philippines, and
the loss of livelihood, morbidity and even death caused through the 
consumption of contaminated seafood.

Red tides as natural hazards

Some 20 species of dinoflagellates have been found to possess toxic qualities
(Maclean 1993: 255; Spector 1984: 203). The precise number is difficult to
determine as improvements in detection and analytical methods over the 
last 30 years has regularly led to the identification of new toxins and more
potentially toxic species.6 Physiologically, too, there is little difference
between toxic and non-toxic dinoflagellates and, even among toxic species,
most have similar cytological structures (Spector 1984: 204 and 210). The
actual cause of toxicity among dinoflagellates remains unclear, though it is
suspected that endocellular bacteria or viruses may produce the toxins or at
least stimulate their production.7 Nor is it known whether higher toxicity
represents increased toxin production, toxin accumulation or the conversion
of existing toxins to more potent ones (Spector 1984: 209). However, the 
toxins produced by these marine microorganisms are among the most potent
non-proteinaceous lethal materials known (Spector 1984: 223). Neurotoxins,
especially, severely disrupt human neurological functions by affecting the
semipermeable lining of nerve cells, blocking the propagation of impulses
and causing paralysis (Caburian 1988; Arafiles et al. 1984: 46). Saxitoxin, one
of the most common neurotoxins found in dinoflagellates, is considered to
be 50 times more potent than curare and to be dangerous to the human
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metabolism in dosages of more than 1 microgram (Gonzales 1990; Arafiles 
et al. 1984: 46).8 While it remains unclear why micro algae need to produce
such virulent poisons, the toxins themselves enter the food chain by means
of transvectors: primary transvectors such as filter-feeders, herbivorous 
fish and detrital feeders that consume the toxic progenitors directly; and 
secondary transvectors, primarily omnivores and carnivores, that feed upon
the primary transvectors. Many of these transvectors are able to accumulate
and store lethal quantities of toxins without apparent harm to themselves
(Estudillo and Gonzales 1984: 52; Spector 1984: 234). Research on secondary
transvectors is incomplete, but many filter-feeders, especially shellfish, are
known to accumulate toxins in their internal organs that are retained for sev-
eral months after the red tide has relented.9

Until recently, the deleterious feature usually associated with toxic red
tides has been the occurrence of extensive fish kills through respiration of
waters containing the organism, predation of filter-feeding transvectors or
simply, as in the case of birds, drinking the saltwater in bloom areas. Not that
tides necessarily have to be toxic to cause fish kill as collapsing blooms can
also precipitate widespread mortality through oxygen depletion of the
affected water (Maclean 1993: 259). While human fatalities have long been
identified with this phenomenon, reportedly claiming over 200 lives and
some 1,400 victims between 1689 and 1965 (Spector 1984: 241), the extent
and frequency of human intoxification would appear to have markedly 
accelerated in the last 30 years (Estudillo and Gonzales 1984: 52) and
presently accounts for nearly 2,000 cases of poisoning each year (with a 
15 per cent mortality) (Hallegraeff 1993: 80).10 Human exposure to marine
toxins is usually through the consumption of contaminated foods, most
commonly shellfish such as mussels, clams and scallops.11 The manner in
which filter-feeders strain organic material from vast quantities of water 
concentrates toxins in their digestive tracts that are not removed before 
ingestion. There are four distinct types of marine food poisoning known 
to be directly attributed to filter-feeders that cause intoxification: paralytic
shellfish poisoning (PSP), diarrhoeic shellfish poisoning (DSP), neurotoxic
shellfish poisoning (NSP) and most recently amnesic shellfish poisoning
(ASP). DSP has largely gastro-intestinal symptoms and is rarely fatal. NSP,
first documented in 1976 among scallop beds in Japan, also triggers diarrhoea 
and abdominal pains and is accompanied by dizziness and profuse sweating.
Little is known about the more serious ASP since its first appearance in
Canada in 1987, except that it causes short-term memory loss and impaired
mental processes.12

Most serious human intoxification has been caused by PSP, the symptoms
of which usually appear within 30 minutes of eating adulterated seafood. 
Initial paraesthesia to the face and digits is followed, in severe cases, by ataxia
or loss of control over muscular movements, a ‘peculiar feeling of lightness,
as though one were floating in air’, headache, salivation, rapid pulse, intense
thirst and perspiration. Other less common symptoms include impairment
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of vision or even temporary blindness, and gastrointestinal manifestations
such as nausea, vomiting, diarrhoea and abdominal pain. Death in the event
of acute dosage is caused by asphyxiation from paralysis of the respiratory
system (Gonzales 1990; Spector 1984: 241). The toxin from one to three 
contaminated mussels is said to be enough to kill an adult person and all
attempts to produce an antidote have so far been unsuccessful (Hallegraeff
1993: 80; Red Tide 1988; Estudillo and Gonzales 1984: 52). The first well-
documented case of PSP took place in 1927 in San Francisco with over 100
reported cases and 6 deaths (Caburian 1988).

Human knowledge of red tides, however, considerably predates 1927. The
first reference to what was undoubtedly a toxic algal bloom is the biblical
story of Moses cursing the land of Egypt for Pharaoh’s failure to grant the
Israelites their liberty: ‘And all the waters that were in the river were turned
to blood. And the fish that was in the river died; and the river stank, and the
Egyptians could not drink water from the river; and the blood was through-
out all the land of Egypt’ (Exodus 7: 20–21). In the Pacific, Captain Cook
observed Trichodesium blooms in the Coral Sea in 1770 and Charles Darwin
recorded a red tide off the coast of Chile in 1835 (Maclean 1993: 252). Later
still, a certain French priest on New Caledonia, Fr Montrouzier, noted in
1860 that local people reportedly fell ill after eating fish at times when a 
certain monad coloured the sea red or green for hundreds of metres (Maclean
1989: 306). Red tides, described as ‘rivers of blood’, are reported to have
caused seasonal fish kills in Sydney harbour during the late nineteenth 
century (Fernandez 1992). But the term was not coined until 1904 when red
tides were officially recognised as a marine occurrence (Caburian 1988).

Red tides, then, have occurred throughout much of recorded history but
the extent and frequency of the phenomenon appear to be increasing in
recent years. Among others, red tide hit Tampa Bay in Florida in 1947, the
Seto Inland Sea of Japan in 1957, the Northumberland coast of Britain in
1968, North America’s eastern seaboard and Papua New Guinea in 1972,
Spain and the Netherlands in 1978, the east coast of India in 1981, New
Zealand in 1984, and Canada, Argentina and Thailand in 1985. In 1987 
alone, contaminated shellfish were reported from locations as diverse as 
Tasmania, Taiwan, Korea, Hong Kong, Guatemala and Venezuela (Zamora
1994; Anderson 1989: 11; Maclean 1989: 305; Caburian 1988).13 As well as 
evidence of an expanding habitat, there are also indications that the number 
and regularity of red tides is on the increase. Hong Kong, for instance, 
experienced more than 40 algal blooms caused by 14 different dinoflagellate
species between 1980 and 1983 (Fernandez 1991) or an eight-fold increase 
in the number of red tides each year between 1970 and 1986 (Hallegraeff
1993: 96).

A number of explanations have been suggested for the apparent global
increase in the extent and frequency of red tides (Anderson 1994: 52–57; 
Hallegraeff 1993: 81). Some deny that there has been any increase, pointing
to improvements in scientific knowledge and detection as the main reason 
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for the higher number of recorded incidents in the last quarter-century
(Anderson 1989: 13). Others refer to changes in coastal ecosystems and the
rapid eutrophication of waters from siltation, pollution and deforestation
(Anderson 1989: 13–14; Chua et al. 1989: 335–336; 341). Still others look for
answers in natural phenomena: heavy rains after long dry spells, the advent
of the monsoon season and typhoons; or to changing weather patterns like
the appearance of warm ocean currents associated with the ENSO effect 
(Fernandez 1992; Maclean 1989: 308) and rises in water temperatures
(Zamora and Gonzales 1992). Most commentators, however, agree that
human activity is at least partly responsible for the increasing number of
reported algal blooms worldwide. As the late Dr Inocencio Ronquillo, a
Philippine fishery expert, wrote in 1987: ‘Deforestation, soil erosion, heavy
rains, use of chemical fertiliser beyond normal levels, and other destructive
man-made activities added up to the red tide phenomenon’ (Fernandez 1993).

Red tides in the Philippines

Toxic red tides were first recorded in the Western Pacific off the Papua New
Guinean coast in 1972, causing 3 fatalities and 20 less serious cases of PSP.
They struck again in following years with massive blooms being recorded 
in the waters off Brunei and Sabah during March–May 1976 when at least 7
people died and there were over 200 reported cases of PSP. More cases with
further loss of life were reported in 1980, 1983, 1984 and 1988. Red tides are
now seasonal events in these waters. In 1983, blooms appeared along the
Johor Straits and off Penang in West Malaysia, in East Nusa Tenggara and
Flores in Indonesia, and in the inner Gulf of Thailand. Two people died in
Singapore after eating contaminated mussels taken from the Seletar River 
in 1984. By the mid-1980s, toxic blooms had become a regular occurrence in
much of the coastal waters of Southeast Asia (Tacio 1994; Maclean 1989:
304–307; Estudillo and Gonzales 1984: 52–59).

Red tides were almost unknown in Philippine waters prior to 1983 but
between July and September of that year algal blooms appeared in the 
eastern Visayas, affecting over 300 kilometres of coastline in Samar and
Leyte, and extending northwards to Masbate and Sorsogon.14 Bloom 
concentration was heaviest in coastal waters, especially near river-mouth 
systems: commercial airline flights even reported one continuous red tide of
70 kilometres stretching up the West Samar coast from Villareal to Gandara.
In its wake, at least 20 people died, more than 300 were hospitalised and there
were approximately 700 cases of intoxication (Giron 1991; Maclean 1989:
306; Estudillo and Gonzales 1984: 56; Gacutan et al. 1984: 80).15 In 1987, red
tides reappeared in the Samar–Leyte region but also in the coastal waters off
Zambales, some 400 kilometres to the north, where harmful plankton
blooms were observed between Subic Bay and Santa Cruz causing 6 fatalities
and 205 cases of PSP-related illnesses (Daiwey 1992; Anderson 1989: 45–47;
Maclean 1989: 306).16 The following year blooms first appeared in Manila
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Bay and 61 people were hospitalised and 4 died (Maclean 1989: 307). In all,
there were seven major incidences of red tide between 1987–89: two in
Samar–Leyte in 1987 and again in 1988, the one in Zambales in 1987, one each
in Manila Bay, Negros Occidental and Capiz in 1988, and in Cebu in 1989 –
a total of over 1,200 PSP cases and 42 deaths (Giron 1991).

The microalgae responsible for these blooms is a species of dinoflagellate
identified as Pyrodinium bahamanese var. compressa, unreported in the western
Pacific prior to 1972 and first described from samples collected from a 
shallow, saline lagoon in Nassau, the Bahamas in 1906 (Gonzales 1990;
Estudillo and Gonzales 1984: 52).17 While not all toxic red tides in the region
are due to this species, it has been responsible for most of the toxic blooms
affecting the coastal waters of Brunei and East Malaysia since 1980 and for 
all such events in the Philippines (Chua el al. 1989: 341).18 Pyrodinium cells
contain at least five neurotoxins including Saxitoxin and Gonyautoxin V
which together comprise about 85 per cent of the total toxin content 
(Gonzales 1990). These toxins are very water-soluble and remain unaffected
by heat or cooking.

The prime means of human intoxication in the Philippines is through the
consumption of contaminated shellfish, especially the green mussel (Perna
viridis) known locally as tahong but also clams (halaan) and oysters (talaba).
For instance, 67 per cent of the 211 reported PSP cases during the red tide
that struck Samar between May and August 1987 were attributable to 
mussels (Anderson 1989: 47). The World Health Organisation (WHO) has
set a standard of 80 micrograms of dissolved toxin per 100 grams of shellfish
as the limit for safe human ingestion of Pyrodinium bahamenese. However, a
growing concern that some people, especially the young and old, may be
adversely affected at much lower levels of toxicity, led to the standard in the
Philippines being lowered to 40 micrograms in 1993 (Lobo 1993; Red Tide
1992). Recorded toxicity levels in contaminated mussels and other shellfish
regularly exceed the tolerated maximum set by the WHO by up to 16 times
and, in one instance, was nearly 88 times higher (Crismundo 1992; Red Tide
1992).

Since 1990, red tides have become a regular annual occurrence in the
Philippines with blooms affecting coastal waters of Zambales and Camiguin
Island in 1990, Manila Bay between 1991 and 1993, Panay and Samar–Leyte
in 1992, and Zamboanga del Sur in 1994 (Garafil 1994; Tacio 1994; Lacson
1992). As of January 1995, toxic dinoflagellates were reported in locations as
far apart as Sorsogon, Negros Oriental, Capiz, Zamboanga del Sur and
Camiguin Island (Gonzales 1995). Government authorities responded by
monitoring toxicity levels and imposing temporary bans on the harvesting,
transportation, sale and consumption of shellfish from affected areas that has
undoubtedly contributed to minimising the rate of morbidity. For example,
there were only 467 documented cases of PSP with 23 fatalities in Manila Bay
between 1988 and 1993 despite a population in excess of 10 million (Lobo
1993).

The economics of red tides 111



Just what causes Pyrodinium bahamense red tides and how the blooms
spread within Philippine waters are undetermined as yet, but some 
interesting and highly suggestive explanations have recently been put 
forward. It appears that Pyrodinium blooms are especially susceptible to 
natural events and are possibly triggered by changes in weather patterns
(Chua et al. 1989: 341).19 In particular, ‘a remarkable coincidence’ has been
noted between the occurrence of these blooms and ENSO events; there 
certainly appears to be a marked correlation between ENSO events and the
occurrence of red tides in the region (Maclean 1989: 308).

If ENSO events create the abnormal conditions favouring Pyrodinium
blooms, then ocean currents may prove to be the means by which the
microalgae have been able to effect a ‘stepwise migration’ throughout the
region. After the 1972 Papua New Guinean bloom, dinoflagellates were 
possibly carried by the Southern Equatorial Current to colonise the coasts of
Brunei, Sabah and then the Philippines (Anderson 1989: 12).20 Increases in
the nutrient level of coastal waters may have provided sufficient sustenance
to allow the microalgae to be carried farther than previously (Fernandez
1992).21 Other explanations point to the seasonality of red tides in the 
Philippines. It is suggested that the microalgae may be ‘wind-driven’ and that
the monsoon passing through Sabah, where red tides occur all year round,
transports the Pyrodinium northwards (Daiwey 1992). Certainly, research 
conducted by the Department of Health implies that a similar dependence on
natural phenomena may operate within the Philippines, with blooms being
blown to parts of Bataan by the Southwest Monsoon (Saquin 1992). Even
within Manila Bay, there appears to be an established pattern by which the
organism strikes at the Bataan side first before appearing off the coastal areas
of Parañaque, Las Piñas and Cavite (Lobo 1993).

Whether microalgae have been carried to the Philippines by currents or
winds or a combination of the two, or whether Pyrodinium cysts have always
been present in coastal sediments, their influence on human society has been
growing in recent decades. No longer can the impact of red tides only be
measured in terms of the loss of human life and illness, regrettable as these
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Table 6.1 Comparison of El Niño–Southern Oscillation events to major Pyrodinium
toxic bloom years, 1972–88

ENSO events Pyrodinium toxic Red tide site
bloom years

1972–73 1972 PNG
1976–77 1976 Brunei/Sabah
1979–80 1980 Brunei/Sabah
1982–83 1983 Philippines
1986–87 1987 & 1988 Philippines

Source: Indo–Pacific Red Tides, 1985–1988 (Maclean 1989: 308).



may be to the families involved. It has now to be assessed also in terms of the
economic loss suffered by the living. As toxic blooms affect some of the most
productive aquaculture regions of the Philippines, tens of thousands of fish-
erfolk and their families have temporarily lost both their livelihood and chief
source of sustenance. The state of calamity declared by President Ramos on
4 July 1992 and 27 July 1993 covering the coastal areas of Metro Manila,
Bataan, Pampanga, Bulacan and Cavite were recognition of the enormous
hardship being experienced by marginal fisherfolk in Manila Bay and of their
pressing need for assistance from public funding (Suarez 1992; Zamora and
Gonzales 1992; Lobo 1993).

The economics of red tides

While red tides do not constitute a new form of natural hazard, there seems
little doubt that recent human activities associated with the creation of urban
industrial economies have intensified the magnitude and frequency of red
tides. As usual, the chief casualties of this disaster are proving to be the 
poor and dispossessed of the developing world that are losing both their
livelihoods as fisherfolk and their lives from the consumption of contami-
nated food. The effectively unrestrained use of coastal waters in the 
developing (and developed) world to dump the waste and by-products of
industrial societies on the one hand, and the inexorable search for cheaper
and cheaper sources of protein to feed burgeoning and increasingly 
impoverished populations on the other, create the conditions in which 
red tides flourish and the consumption of shellfish rises. The pollution of
Philippine coastal waters mainly takes place in one of three ways: through the
disposal of organic and non-organic human sewage; through the discharge 
of industrial, agricultural and aquacultural ventures; or through the run-
off caused by widespread deforestation. The scale and extent of all these
activities have increased markedly since the 1960s.

Approximately 49 per cent of Filipinos live in urban areas, none of which
have efficient sewage collection or treatment systems. Worst of all is Metro
Manila with its eight million inhabitants, a population density of 8,395 
persons per square kilometre expected to rise to over 15,000 by 2000, and a
rate of demographic increase estimated at 3.6 per cent annually (Ibon 1997:
58; Strategy 1991: 17; Macaspac 1988). Only 12 or 13 per cent of the capital’s
inhabitants have any form of sewerage system, the main portion of which
was constructed between 1904 and 1911 for a population of 220,000 but that
currently services 530,000 people (Strategy 1991: 17–18; Macaspac 1988).22

In most cases, untreated domestic sewage is simply discharged directly into
the main watercourses where it accounts for approximately 60–70 per cent of
all biodegradable organic pollutants (Franco 1991; Strategy 1991: 17–18). The
capital also generates 3,600 tons of municipal and solid refuse daily most of
which finds its way into the river system through open canals and culverts.
Moreover, at least 25 per cent of the city’s population live in squatter 
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settlements or slums, many of which are in low-lying areas along creeks 
or esteros that flood during the rainy season causing wastes from privies and
septic tanks to overflow into open drainage canals and ditches (Saquin 1992;
Macaspac 1988).23

While domestic sewage comprises the major source of pollutant in water-
courses, the other 30–40 per cent of waste material is composed of industrial
and chemical discharges from industry, mining and agriculture. There are
reportedly as many as 17,000 firms located along the 15 kilometre banks of
the Pasig River that collectively discharge some 11 million gallons daily 
or 4,000 cubic metres per minute of untreated or only partially treated 
industrial waste water into Manila Bay (DEPTHnews 1992; Macaspac 1988).
The standard practice of large mining corporations includes the dumping 
of huge quantities of wastes and tailings into river systems or directly into
fishing grounds. It is estimated that between 1985 and 1994 a total of
889,880,625 metric tonnes of such material was disposed of though the
annual amount has been decreasing in recent years.24 Run-off of petroleum-
derived fertilizer and pesticide residues used in agriculture constitutes yet
another significant source of pollution (Giron 1992). Even aquaculture, 
traditionally practised in Southeast Asian waters for over 500 years, has
reached such a scale and intensity in recent years as to have a negative impact
on coastal ecosystems. The promotion of aquaculture as an alternative to
depleted coastal fishing has encouraged the clearance of mangrove and other
wetlands to accommodate new fishponds, and led to alterations in the hydro-
logical regime of small coves and bays by increasing siltation (Chua et al.
1989: 335–336).25 Yet some scientists predict that the value of world 
aquacultural production will equal that of the ‘wild’ catch by 2010 
(Hallegraeff 1993: 83).

The scale of non-point source run-off and soil erosion due to widespread
deforestation has also significantly increased recently since the adoption of
economic policies in the late 1960s favouring export-oriented industrialis-
ation.26 Currently the Philippines has 16.5 million hectares or 55 per cent of
its total area legally classified as forest land, but the actual extent of forest
cover in 1995 was more like 5.6 million hectares. Moreover, remaining 
forests are being felled at the rate of 120,000 hectares annually, equivalent 
to approximately 14 hectares per hour, from logging operations, fire and
swidden agriculture (Ibon 1997: 2). Loss of forest cover has made soil erosion
a serious problem in 21 provinces where over nine million hectares of
alienable land are affected to varying degrees and a further one million
hectares of agricultural land on hillsides are susceptible during the rainy 
season (Strategy 1991: 15, 21).

The sheer volume of this organic, mineral and sedimentary discharge
causes the eutrophication of significant sections of Philippine coastal and
estuarine waters and so creates the conditions favouring microalgal blooms.
The presence of certain nutrients also appears to stimulate the growth of
dinoflagellates, with cobalt in the form of cyanocobalamin, nitrogen as
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ammonium or urea, and the phosphorus supplied by decaying organic 
matter suspected of playing an important role in causing red tides. At the
same time as the waste and by-products generated by urban industrial 
societies create the conditions supporting the proliferation of toxic micro-
algal blooms, the nutritional requirements of ever-increasing human 
populations, and the maldistribution of resources within those same 
societies, give rise to a demand for cheaper and cheaper sources of protein
that is currently being satisfied by seafood (Spector 1984: 240). The recent
growth in the consumption of mussels in the Philippines, not considered a
traditional seafood dish, can be explained as meeting a need for a relatively
low-priced source of protein for the poor and impoverished (Arafiles et al.
1984: 43). While shellfish in general and mussels in particular may be a cheap
source of protein, their harvesting and/or cultivation also provides tens of
thousands of marginal fisherfolk and those in related occupations with the
actual means of making a livelihood. Toxic red tides and the consequent bans
imposed on the sale and transportation of shellfish deprive many of the 
poor of the food on their tables and also of the means of putting it there.
Moreover, the entire domestic pelagic and demersal fishing industry suffers
as the demand for all but freshwater fish falls; their price plummets and even
exports markets are affected.

The extreme plight to which marginal fisherfolk can be reduced to is 
exemplified by the case of Freedom Island. A 45-hectare plot of land
reclaimed from Manila Bay, its 15,000 residents are mainly dependent upon
the collection of mussels both as food and as a commodity to sell. By 1992,
fisherfolk on the island were experiencing their third consecutive season of
red tide with its consequent loss of income. Most families had pawned
almost everything of value that they possessed and, despite the presence 
of algal blooms in the Bay, been forced to depend on crustaceans and 
invertebrates with which to feed their families. One fisherman described 
testing the crabs he caught on the cat first, throwing away what the animal
refused to eat (Evangelista 1992). Nor is the distress simply confined to 
marginal mussel and shellfish collectors, but red tides affect the entire fishing
industry. The mass hysteria engendered by media reports of PSP cases
inevitably depresses the demand for all marine products; consumers 
indiscriminately avoid buying any seafood despite evidence that most species
are largely unaffected by the toxin and safe for human consumption. The
appearance of red tide in Manila Bay in 1988 caused the price of saltwater
fish in the capital’s principal fish market at Navotas to tumble from between
P800–1,000 (US$32–40) a basin to only about P200 (US$8) (Red Tide 1988).
Even in 1991 and again in 1992, when toxic blooms had become a regular 
seasonal occurrence in Filipino waters and information about them more
widely disseminated, the sale of deepwater fish such as galunggong, alumahan,
alimango, matambaka and tamban dropped by as much as 50 per cent and
prices per basin were halved (Cortes et al. 1992, Diaz 1992 and Perez 1991).
Some newspapers even reported that the price of alimango and alumahan fell
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from P70 (US$2.80) and P55 (US$2.20) respectively to P20 (US$0.80) (Perez
1991), while the price of galunggong in Manila’s Divisoria market dropped
from P40 (US$1.60) to only P10 (US$0.40) a kilo (Alibutud 1992). In many
cases, fish were just left to rot on the market stall with even the perennial 
electricity shortages common until the mid-1990s preventing their preser-
vation through refrigeration (Luna and Calalo 1992).

The scale of this suffering in human terms can be gauged by the number of
families affected by temporary or permanent loss of occupation and the
sharp fall in the number of fisherfolk in certain areas over recent years. A
1988 report estimated that as many as a million fisherfolk and their families
living around Manila Bay were forced out of work by the scare of poisoning
and the ban on shellfish sales (Alvior 1988). Red tide reportedly affected
between 12,500 and 25,000 families in the coastal areas of Metro Manila, 
central Luzon and the southern Tagalog region in 1992 (Capco 1992; Santos
1992; Zamora and Gonzales 1992). Other estimates were higher still: that
18,633 families were affected in Cavite province alone and that some 30,000
fisherfolk and vendors were economically displaced by the ban imposed on
shellfish between June and September 1992 (Families 1992; Lacson 1992).
The main association of small-scale fisherfolk, the Nationwide Coalition of
Fisherfolk for Aquatic Reform (NACFAR), declared that overall between
80,000 and 100,000 fishermen in the cities and provinces around Manila Bay
had been affected by the 1992 event (Red Tide 1992).

By 1993, the decline in the number of people working in fishing-related
industries had been substantial with some, albeit rather sensationalised
accounts, reporting a reduction from approximately 10 million persons
nationwide to 350,000 in only a decade.27 Nor has the reduction been across
the board but has varied considerably from area to area. In some places, such
as Parañaque where numbers fell from 200,000 persons to only 50 families,
fishing has virtually ceased to be a significant occupational activity. In others,
fishing remains an important means of making a livelihood but for far fewer;
there were only 6,000 fisherfolk in Bulacan in 1993 where five years 
previously there had been 35,000. Still other areas, usually further away from
the flow of organic and industrial waste, manage to retain a viable fishing
industry, at least for the present (Villa 1993).28 Overall, however, there has
been a gradual fall in marine fishery production since the early 1980s and a
compensatory rise in aquaculture (Figure 6.1).

The economic repercussions for Philippine society as a whole, as well as for
individual families of fisherfolk, have been no less dramatic. The 1992 red
tide in Manila Bay involved 121,000 small and marginal fishermen, affected
some 685 tons of fish a day worth P27.4 million (US$1.1 million) and caused
a decline in sales estimated to have cost P360 million (US$14.4 million) over
a two-week period in May (Diaz 1992). The scare also impacted upon many
small fish vendors who lost almost their entire capital as fish remained unsold
on market stalls (Alibutud 1992). In all, the average income of fisherfolk in
Manila Bay, many of whom already lived substantially below the poverty line
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earning a mere P700–800 (US$28–32) a month, declined by some 50 per cent
(Red Tide 1992).

Nor did the economic impact of red tides remain confined to the fishing
community alone; it influenced the lives of the wider society, especially the
urban poor. As demand for all marine products fell away following media
reporting of PSP cases, the market mechanism inexorably came into play,
forcing up the price of alternate protein sources. The cost of pork, poultry
and other meat products escalated between June and August 1992, at a time
of year when prices usually fell, as demand rose and retailers profiteered from
PSP reports.29 Pork rose from P58 (US$2.30) to P86–88 (US$3.45) a kilo and
chicken from P62 (US$2.50) to P82–84 (US$3.30). Congress passed a bill
(Republic Act No.7581) on 27 May permitting the prosecution of price
manipulators and imposing prison terms of from 5 to 15 years and fines of
from P5,000 (US$200) to P2 million (US$80,000) (Cruz 1992). The following
month, a presidential proclamation granted the government power to 
regulate meat prices that ‘have gone up exorbitantly as unscrupulous traders
have taken advantage of the situation’ (Suarez 1992). However, the price of
pork in Zamboanga del Sur still reportedly rose from P50 to P65/70 (US$2 to
US$2.60/2.80) a kilo in a month after a red tide scare in that province in 1994
(Garafil 1994).

The national economy, too, was affected as the economic costs of the 
red tides were also measured in terms of the loss of exports. Despite the 
scientific evidence that crustaceans are mainly safe for human consumption
even if taken from red-tide-infected waters, a certain nervousness persists
about shrimps and prawns, fuelled by the periodic report of PSP cases
directly attributable to the local Filipino custom of pulatan, that is eating
deep fried shrimp heads with their beer. Japan and Singapore responded to
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the outbreak of red tide in Manila Bay in 1988 by banning shrimp exports
with the potential loss of US$500,000 a day if the produce could not be 
sold elsewhere (Maclean 1993: 182). Another estimate placed the cost to the
shellfish industry at P50 million (US$2 million) without any consideration of
deep sea fisheries already severely affected by a fishing dispute with Malaysia
that cost the industry millions of dollars (Red Tide 1988).

Ultimately, however, the economics of red tides is not simply about loss of
livelihood, loss of sales or even loss of exports but has also to be measured
in terms of loss of human life. Between 1970 and 1999, the NDCC calculates
that there have been a total of 113 red tides incidents that have claimed the
lives of 1,206 people, poisoned 2,049 more and affected 360,575 families
comprising 1,684,815 persons (NDCC 1999). However, these statistics are
problematic in that they unexplainably report the occurrence of red tide in
the period 1973–1978. More conservative statistics based on the Bureau of
Fisheries and Aquatic Resources (BFAR) suggest a total of 1,299 cases since
1983 comprising 74 fatalities and 1,225 PSP poisonings (Figure 6.2). Also
clearly shown is the characteristic rise and fall of red tide cases that coincides
with popular awareness levels and the annual presence of blooms in coastal
waters since the 1990s. On the other hand, these figures are likely to be 
conservative estimations of the actual number of people affected by red
tides. The real extent of morbidity is always liable to be minimised by the lack
of a ‘systematic analysis of the true cause of death and the unavailability of
accurate reports on the affected areas’ (Arafiles et al. 1984: 43).
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The dependence of marginal fisherfolk, their families and the urban and
coastal poor in general on shellfish as a cheap source of protein inevitably
means that most PSP cases are drawn from these sectors of society. More
detailed analysis of the demographic data also reveals that a disproportionate
number of the victims are children, whose smaller body size makes them
especially susceptible to the effects of the toxin. Children under 16 years
accounted for 11 of the 14 reported deaths where the age of the deceased was
known in 1983, 10 of which were under 10 years of age (Estudillo and 
Gonzales 1984: 76). Again, during the 1992 red tide, the Department of
Health noted that children between the ages of 3 and 12 years comprised
most of the eight deaths recorded by the end of June (Castro 1992).

Regardless of age, even culinary tastes and habits seem to place certain 
sectors of the population more at risk than others. Cooking has no effect on
the toxic properties of the red tide organism but evidence shows that the
potency of the various neurotoxins is enhanced in acid (Anderson 1989: 47).
Much of traditional Filipino cuisine involves the use of vinegar as a cooking
medium or as a sauce. Shellfish are often prepared in this fashion or dipped
in vinegar immediately before eating so increasing the strength of the 
toxin by as much as 15-fold (Alibutud 1992). The virulent effect of acid is
demonstrated in the case of five families from Roxas City in September 1983
who all ate Asian moon scallops caught by the same trawler but cooked them
in different ways: either boiling, broiling or using vinegar. None of those who
consumed the boiled or broiled scallops exhibited any symptoms of PSP,
while those who ate scallops cooked in vinegar fell ill and one five-year-old
boy died (Anderson 1989: 48). The situation in the Visayas is even more acute
as traditionally people there cook fish without removing their internal
organs, thus rendering marine produce usually considered safe for human
consumption potentially lethal (Javier 1992). These culinary techniques are
more prevalent among the less well-educated and poorer sectors of Filipino
society who disproportionately suffer the consequences.

Red tides and society

Faced with the increasing impact of red tides on society, government, 
communities and individuals have all taken steps to reduce the conditions
that precipitate these events in the first place and to alleviate their impact
once they have occurred. However, the effectiveness of these measures is 
generally hampered by the contradictions that divide Filipino society: in 
particular, the profit motive, the inability to enforce legislation, and the 
disempowerment of the principal classes affected. The Philippines is a 
developing country with a large and expanding population, limited natural
resources and a recent history of endemic political instability.30 Authorities
tend to be reluctant to take any actions that may curb economic growth 
or restrain existing industries until absolutely necessary or forced to by
domestic or international pressure. The threat red tides pose to human 
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life was immediately apparent in 1983, but the Marcos government’s 
apparent inability to effectively respond to the situation led at least one 
commentator to note that the profits obtainable from shellfish beds ‘may 
be given prime consideration even to the detriment of the consuming 
public’ (Arafiles et al. 1984: 43). Nor have official attitudes changed much 
if the actions (or inaction) of subsequent administrations are any 
indication.

On the surface, a comprehensive system for monitoring red tide affected
areas has been in place since 1984 and involves aerial surveillance by the
Philippine Air Force, the prompt issuing of public warnings and weekly 
bulletins, the imposition of temporary bans on shellfish from contaminated
waters, and the dissemination of information at the municipal level through
public meetings, educational seminars and village criers (Giron 1991).31 The
whole monitoring system, however, breaks down because the only facility
equipped to carry out a mouse bioassay to test for toxicity in shellfish is
located in Manila and results may not be obtained for a week or even longer
and then have to be passed on to often remote coastal communities.32 For
example, the BFAR identified red tide in Manila Bay as early as May 1991 but
fishermen interviewed in Bataan claimed not to have heard about the bloom
till July (Villadiego 1991). The consequence of this delay is that usually 
several people die before the cause of death is associated with red tides and
PSP (Arafiles et al. 1984: 43).33

Economic pressures on developing countries also may preclude govern-
ments from adopting expensive pollution control strategies or of enforcing
those already legislated. Under-Secretary Ben Malayang admitted before a
Senate public hearing in August 1993 that the Department of Environment
and Natural Resources (DENR) simply did not have the budget with which to
enforce anti-pollution laws in the Philippines (Pastor 1993).34 A case in point
was brought to the attention of the media by Senator Blas Ople of an 
alcohol distillery in Apalit, Pampanga, that had simply continued to operate
despite a closure order issued by the DENR for violation of pollution laws.
Ople concluded with the observation that ‘pollution not only kills fish but
also wrecks the lives of the poor’ (President 1993). Even when laws are passed
with the intention of protecting the livelihoods of the poor and powerless in
society, opposition from entrenched interests can be intense. The decision to
reserve coastal waters up to 15 kilometres for non-commercial fishing vessels
of less than three metric tonnes and to oblige municipal councils to grant
marginal fisherfolk preferential rights to those waters free of charge was 
bitterly opposed at a committee stage of the 1991 Local Government Code.
Congressman Jaime Chiongbian of South Cotabato insisted that a require-
ment to hold a public bidding be inserted into Section 149 of the Code
before determining who should be granted exclusive fishing rights in 
municipal waters (Pimental 1993: 269–270). The compromise eventually
reached still disadvantaged marginal fisherfolk who had to bid against
wealthy fish merchants for such rights.
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The general indifference and/or ineffectiveness of government and 
communities have forced those individuals most affected by red tide, the
small and marginal fisherfolk, to take measures for their own protection
through collective action and practical self-help schemes. The Nationwide
Coalition of Fisherfolk For Aquatic Reform (NACFAR) claims a member-
ship of 600,000 members, an enormous potential pressure group even by
Philippine standards. On 28 August 1991, 500 NACFAR members marched
on Mendiola Bridge petitioning Congress to provide relief for some 36,000
fisherfolk currently affected by red tide and to ensure the strict enforcement
of anti-pollution laws in Manila Bay (Villadiego 1991). The national 
programme of action advocated by NACFAR calls for the creation of a 
P20 million (US$800,000) fund to develop alternative livelihood projects 
for displaced fishermen such as duck and livestock farming, the reforestation
of mangrove areas, and the establishment of resource management councils
to better oversee water management practices, fishery laws and pollution 
control (Castro 1992a; Perez 1991; Villadiego 1991). NACFAR was also a
principal proponent in urging President Ramos to declare a state of calamity
in 1992, so releasing public funds for the assistance of fisherfolk affected by
red tide and the subsequent slump in sales of all marine products (Red Tide
1992; Suarez 1992).

In the end, it is also these fishermen and their families who, on their own
initiative, have taken practical measures to alleviate the effect of toxic blooms
on coastal fisheries. Some marine biologists claim that seaweed (Gracilaria)
successfully competes with microalgae for the organic wastes and fertilizers
in seawater and so deprives the dinoflagellate of the nutrients necessary to
make them bloom (Villadiego 1993). One proposed long-term solution 
seriously advocates planting extensive seaweed beds along the coasts, an
action already spontaneously being undertaken by fisherfolk in Bataan 
(Villadiego 1993; Javier 1992). But despite the importance of their contri-
bution to the microenvironment, individuals do not have the necessary
resources to contend with the scale and scope of the hazard posed by toxic
red tides which require the effective intervention of the wider community
and government. In a world economic system that frequently values 
increasing productivity over human life, it is only to be expected that it is the
impoverished, dispossessed and defenceless of human society that are the
principal casualties of these events. Marginal and small-scale fisherfolk, their
families, and the urban poor are the ones who are losing their livelihoods,
falling ill and even dying from the effects of toxic blooms. Successive 
Philippine governments and those whom they serve are generally more 
concerned with promoting economic development and protecting their 
own class and sectoral interests than worrying overmuch about the conse-
quences of environmental degradation, unless, of course, it adversely affects 
economic performance or threatens their investments.

Nor is the prognostication for the future particularly hopeful, according 
to Jay Maclean of the International Center for Living Aquatic Resources 
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Management (ICLARM). If the eutrophication of coastal waters is a 
determining factor stimulating toxic red tides, then he suggests one of three
scenarios is possible, depending on whether enrichment levels will decrease,
be contained or increase. If the level of eutrophication decreases, then 
algal blooms may revert to being composed of more benign species of
dinoflagellate with only the occasional toxic event causing extensive initial
loss of life and property as a result of lapsed monitoring activities. If, on the
other hand, eutrophication is contained at its present level, then a high degree
of unpredictability concerning the species of microalgae involved and the
severity of outbreak is to be expected requiring continuous monitoring, the
occasional loss of life and uncertain returns from aquaculture activities. If
the level of eutrophication increases, the most probable circumstance, then
one or two species of toxic dinoflagellates are likely to become dominant,
making the consumption of shellfish hazardous and most coastal aquaculture
uneconomic (Maclean 1993: 275). In none of these possible scenarios, 
however, is the hazard of red tide likely to vanish from Filipino waters 
altogether.
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Just as natural hazards underlie the political structure and economic system
of the modern nation state, so the social order in the Philippines also reflects
the impact of climatic and meteorological factors. In particular, alternating
drought and flood affect crop production and livestock fertility, disrupt 
fisheries, cause raging forest fires and devastating mudslides. People are 
also more vulnerable to disease, as a consequence of damage to shelter, 
interruption of food and water supplies, and the proliferation of virus-
bearing vectors. Moreover, the delicate balance of ecosystems can be 
disturbed through sharp variations in temperature and rainfall or through
increased erosion of already vulnerable soils stripped of their ground cover
by excessive forest clearance. Even energy sources can be interrupted as 
low water levels restrict hydroelectric generation, upsetting industry and
domestic consumers alike. More often than not such events are referred to 
as ‘abnormal’ weather conditions (UNEP 1992: 17), a term born from an 
attitude that considers such episodes as freak occurrences that upset the 
normal condition or rhythm of life.

On the contrary, such conditions are part of a recurring weather pattern
known as the El Niño Southern–Oscillation (ENSO) that strongly influences
the climate of the Pacific Basin as well as having more global implications.
Alternating drought and flood connected with corresponding ‘warm’ and
‘cold’ episodes of the ENSO are the regular climatic sequence to be expected
in the Philippines during the twentieth century. More recently, too, it appears
that the magnitude and frequency of these events is increasing. Not only 
are human-induced changes related to the rapid growth of urban centres in
vulnerable areas and the wholesale destruction of the archipelago’s forests
held responsible for the severity of floods and droughts but their occurrence
may also be linked to wider climatic changes associated with global warming.
The way in which people deal with the consequences of extreme climatic
events such as these reflects not only their knowledge born of past experience
but the place they occupy in the social order of any society. While the 
Philippines is a plural society composed of people of different ethnicity that
function within the same political structure and economic system, certain
groups hold themselves and are held by the others to be particularly distinct

7 The social order and the 
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on account of mainly geographical, racial and religious dissimilarities. In 
particular, the Bangsa Moro of southern Mindanao and the Sulu Archi-
pelago depict themselves as a separate community as a consequence of their
profession of Islam and have been fighting a secessionist war intermittently
for the last 30 years.1 These groups are often discriminated against in terms
of access to political power, economic opportunity and social mobility 
simply as a result of their perceived cultural differences.

There have been two particularly strong ENSO warm episodes during the
last 20 years generally considered to be the most severe such events this 
century. Between 1982 and 1983 and again between 1997 and 1998, the 
peoples of the Pacific endured drought and famine or storm and flood
depending on which side of the ocean they were on, west or east. The lot for
many Filipinos, being located in the former region, is below average rainfall
during a warm episode. Drought affected most of the country during the
early 1980s (Water 1994: 1, 12) but was largely concentrated in the southern
and southeastern provinces of Mindanao during the late 1990s (Canuday
1998: 12). This chapter examines the alternating cycle of drought and flood
in the Philippines in recent decades in relation to how different groups fared
over the course of their duration. First the advent and effect of ENSO in 
the Philippines is explained before a more detailed examination of drought
and flood in Mindanao is undertaken. Finally the issues surrounding the 
allocation and use of water are discussed in relation to the social order and
the wider society. Water, its absence and excess, constitutes both a hazard and
a resource that seems destined to become increasingly a matter of the most
pressing political concern in the coming decades both intranationally as well
as internationally (Bulloch and Darwish 1993).

ENSO and the Philippines

There is often a fair degree of confusion when mention is made of ENSO as
commentators refer to the wider phenomena or various stages of it by the
same name. This uncertainty chiefly surrounds the popular use of the term
‘El Niño’ to refer to a recurrent large-scale ocean-atmosphere fluctuation
when it more exactly signifies one such episode of that event (Quinn and Neal
1992: 623). The larger phenomenon is known as the Southern Oscillation in
which variations in atmospheric pressure over the Indian Ocean (in the west)
are mirrored by the opposite changes over the south-eastern Pacific (in the
east), so that if one is falling the other is invariably rising.2 These variations
are responsible for determining the nature and strength of the trade winds.
Under normal conditions, these winds driven by high atmospheric pressure
in the eastern Pacific and low pressure in the west blow westward away from
South America along the Equator, pushing surface water with them. This
warmer surface seawater is replenished in the eastern Pacific by nutrient rich
colder water upwelling from below the thermocline, the buffer zone between
the upper layer of water and the frigid ocean abyss. Meanwhile warmer water
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and higher sea levels (up to 40 centimetres) accumulate in the western Pacific
precipitating torrential rainfalls and creating an eastward flow of air in the
troposphere thereby closing a convection loop that meteorologists call
‘Walker cells’ (PAGASA 1997: 2, Diokno 1997: 1, Quinn and Neal 1992:
623).3

An El Niño event occurs when atmospheric pressures shift and the 
normally easterly winds (blowing westward) slacken and even reverse. Sea 
levels in the western Pacific begin to fall and warm water slips back towards
South America, depressing the thermocline and disrupting upwelling along
the continent’s west coast. Warmer sea surface temperature over much of
equatorial eastern and central Pacific (sometimes 2–3 °C higher) heats the air
above it causing convection, clouds and rain. As this warmer air has moved
east of its usual position, colder drier air that usually descends over the
oceans also shifts further eastward descending instead over Australia/
Southeast Asia and Africa, lowering rainfall levels and triggering drought. At
the same time, the movement in the location of these Walker cells causes sea-
surface temperatures in the eastern Pacific to rise and is often accompanied
by unusually heavy rainfall activity along the western seaboard of the 
Americas (PAGASA 1997: 2, Dilley and Heyman 1995: 181–182, and UNEP
1992: 14–15).4 Though no two such events are the same, such warm episodes
pass through four distinctive phases: a precursor, onset, growth and decay.
The precursor begins with an intensification of the prevailing weather 
conditions as the easterly trade winds blow harder, dragging more surface
water towards the western Pacific. The onset usually occurs during the 
northern winter, around December. The prevailing winds slacken and sea-
surface temperatures and rainfall in the central and eastern Pacific begin to
rise, a trend that continues to intensify during the growth phase and persists
beyond the normal wintertime annual warming, reaching its maximum
around June. Conditions reach their peak about a year after the onset 
when the westerly winds begin to weaken and conditions revert to the normal
easterly trade winds and lower sea-surface temperatures (UNEP 1992: 12).

The other extreme of the Southern Oscillation is a cold episode most
commonly known as ‘La Niña’ but sometimes referred to as ‘El Viejo’. 
During these events, prevailing winds blowing from the east intensify, 
pushing greater amounts of warm surface water far into the western tropical
Pacific. Higher sea temperatures in the west give rise to above average rainfall
in those areas usually affected by drought during a warm episode and favour
the formation of tropical cyclones over the western Pacific. At the same time,
La Niña episodes are characterised by unusually cold ocean temperatures 
in the east caused by an intensification of upwelling from below the 
thermocline. Sea-surface temperatures off South America’s west coast can
fall 3–4 °C below normal causing drier and warmer conditions over central
and eastern regions of the equatorial Pacific and lower precipitation levels.
While these cold events happen less frequently than their warm counterparts
(there have been 18 recorded incidences over the last century compared to 29
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El Niños), still one occurs on average every three to four years, though the
interval can vary from two to seven years. La Niña episodes typically last less
than 12 months though in some cases they have persisted for as long as two
years (Diokno 1998: 1, 5; PAGASA 1998: 2–3).

The recurrent dislocations to the climate of the Pacific caused by the 
alternating oscillation from warm to cold events gives rise to particular 
anomalies in rainfall, wind and temperature that characterises weather 
patterns in the region though these may vary from episode to episode. One
very distinctive effect of the Southern Oscillation is the apparent 
fluctuations in rainfall distribution associated with El Niño and La Niña.
Affected areas have more variable rainfall than elsewhere often resulting in
low levels of precipitation in some places and high levels in others. Moreover,
as these events are phase-locked to the annual cycle (recurring at the same
time of the year) they often lead to alternating cycles of drought or flood. The
heavy rainfall of a cold episode tends to start early in the calendar year and
finish early in the following year, while the dry period associated with a warm
episode usually commences in December and wanes at around the same 
time the next year. Once established, that is, such events are unlikely to break
for a 12-month period, intensifying the effects of the extreme weather 
conditions. Also affected is temperature that is similarly phase-locked to 
the annual cycle as rainfall. Corresponding warmer and cooler mean 
temperatures are associated with El Niño and La Niña events, often with 
the year immediately following such an episode exhibiting a more extreme
variation. Moreover, lack of cloud cover over affected regions during a 
warm event has been linked to unusual frosts in certain areas as increased
radiational cooling decreases minimum temperatures. Nor are wind 
intensities unaffected, especially close to the Equator: variations in the
strength of the northeast and southwest monsoons as well as more localised
fluctuations in direction and speed influenced by an island topography have
been recorded (Diokno 1997: 6–7; Nicholls 1993: 159–165). While the
dynamics of ENSO are now reasonably well understood, meteorologists are
still unable to explain what upsets the normally balanced cycle of wind and
water (UNEP 1992: 9). It is considered possible that the amount of snowfall
in the Himalayas may provide the trigger that initiates a warm or cold event
(Diokno 1997: 6) or that they are linked to the number of sunspots (Enfield
1992).

Whatever the reason, teleconnections, or the correlation between these
alternating El Niño and La Niña events and unusual weather conditions
around the world, are strong for the central Pacific, north and southeastern
South America, eastern equatorial and southeastern Africa, eastern Australia
and India. They are weaker for Central and North America and have no
detectable influence on Europe, North Africa or the Middle East (UNEP
1992: 15–16). While meteorological evidence for ENSO mainly only exists
for the last century and in detail only for the past 50 years, other records 
suggest that the characteristic cycle of warm and cold episodes have been
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influencing weather patterns over the Pacific (and indeed globally) for a much
longer period. Using data based on the annual flood of the Nile River,
William Quinn has been able to extend the reconstruction of such events
back to the year 629 CE. As El Niños are likely to affect rainfall over the
Ethiopian highlands and the consequent flood levels of the river, a reasonably
complete sequence of such episodes can be constructed to the year 1522
(Quinn 1992). Such findings can be correlated with palaeoclimatic data based
on examinations of tree rings (Cook 1992), ice cores (Thompson et al. 1992)
and even corals (Cole et al. 1992). Subsequent to the Spanish conquest of the
Incas, written records in the form of the diaries of conquistadors, ships’ 
logs and the numerous accounts of missionaries, explorers, scientists and
travellers provide a continuous historical record of such episodes (Quinn
and Neal 1992: 625). Analysis of these records has shown that the frequency
of ENSO varies, occurring in cycles of between approximately 20 and 
90 years duration, and were most frequent between 700 and 900 CE and 
less common during the Medieval Warm Period (1000 and 1400 CE).
Episodes were also strongest during periods when ENSOs were most frequent
(Anderson 1992: 198). Chronic climatic stress associated with recurrent
weather patterns such as ENSO has even been credited with precipitating the
overthrow of highly stratified and culturally rigid civilisations such as the
Moche and Maya of South and Central America (Fagan 2000: 119–158).

The incidence of alternating El Niño and La Niña events in the Philippines
can be reconstructed for at least the last century (Figure 7.1).5 The number of
warm and cold episodes accounted for 54 and 36 years respectively. In fact,
there were only 24 out of the last 100 years when one did not occur.6 More-
over, regional data on rainfall levels suggests a similar cycle of events dating
back to 1865 that fully conform to expected weather patterns under the 
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influence of the Southern Oscillation (Nicholls 1993: 173, Figure 3.12). Over
the last fifty years, the Philippines has experienced a number of extreme 
climatic events whose histories have been more fully documented and whose
progress has been the subject of studies carried out by PAGASA indicating
they are often ENSO-related (BAS 2001: 5).7 Single warm episodes are often
grouped together into larger events to indicate their longer-term impact 
on weather. Thus meteorologists sometimes refer to four such recent 
occurrences: between 1948 and 1959, 1961 and 1973, 1974 and 1988 and 
1989 and 1998. Such a categorisation is not meant to indicate that El Niño
conditions prevail all the time but that the ‘normal years’ in between were
more in the nature of respites rather than breaks in the longer-term cycle 
climate (Diokno 1997: 7).8

The number of months in which warm episode conditions have prevailed
since 1950 is graphically illustrated in Figure 7.2. Drought, in particular, has
been closely associated with ENSO episodes, most notably those of 1982–83,
1990–92 and 1997–98 that have been linked to the two most intense warm
episodes last century (PAGASA 1997: 6). While severe drought conditions
rarely affect the archipelago as a whole but hit certain regions disproportion-
ately hard, the whole country is regularly exposed to their effects. Thus the
drought of 1968–69 was particularly severe in the Bicol region and that of
1972–73 in Central Luzon. The drought of 1982–83 also hit central Luzon but
stretched much further south to encompass the southern Tagalog provinces,
the northern Visayas and western Mindanao.

Between 1989 and 1990, it was the turn of the Cagayan Valley, the island of
Panay, Guimaras, northern Palawan and western Mindanao (PAGASA 1994:
5). A severe drought comparable to the one between 1982 and 1983 hit the
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same provinces again in 1991–93, while yet another in 1994–95 affected
Regions 1, 2, 3, NCR (National Capital Region), 5 and Palawan (PAGASA
1997: Table 1). More moderate drought conditions are generally more widely
felt; that of 1986–87 was experienced in 12 regions or 44 provinces, 26 of
which had to be declared calamity areas. The drought of 1990 hit 15
provinces in 6 regions and directly affected 440,208 people (New Water 1994:
1, 12).

Despite the recurrent history of drought in the Philippines, the archipelago
as a whole receives plentiful rainfall. Annual variation ranges from less than
2,000 millimetres in places shielded from the dominant air streams by high 
mountain (such as southern Mindanao, the central Visayas, the central plains
of Luzon and Cagayan Valley) to greater than 4,000 millimetres in areas
exposed to rain-causing weather patterns (eastern Samar, northeastern 
Mindanao, Mountain Province and western Panay). Rainfall, however, is
greatly affected during ENSO events. Levels may fall below 10 per cent of the
annual average during a warm episode but exceed that amount by as much as
80 per cent during a cold episode (BAS 2001: 7–8). Major La Niña events have
been recorded between 1955 and 1956, 1964 and 1965, 1970 and 1971, 1973
and 1974, 1975 and 1976, 1988 and 1989, 1995 and 1996 and most recently 
in 1998–99 (PAGASA 1998: 2) but are far less numerous than their warm
counterparts. Since 1950, the number of months in which cold conditions
have prevailed is much fewer and trends suggest that their frequency has been
decreasing over the last few decades (Figure 7.3). This may be a cyclic pattern
or be related to global warming (Nicholls 1993: 172).

While the torrential rains associated with cold episodes particularly affect
the country’s river basins and lowlands causing soil erosion and damage to

The social order and the ENSO 129

N
um

be
r 

of
 m

on
th

s

Years
1950
0

1965 1990 2000

12

10

8

6

4

2

1995198519801975197019601955

Figure 7.3 Annual number of cold episode months 1950–2000
Source: Drought Episodes in the Philippines (PAGASA 2001: 2).



infrastructure, there is not the same close correlation between La Niña events
and flood as there is between El Niño ones and drought. Of far more moment
is the relationship between the occurrence of tropical cyclones and ENSO.
Tropical cyclones constitute a significant percentage of total rainfall in the 
Philippines, especially during the latter half of the year. A study undertaken
by PAGASA attributes 38 per cent of annual average rainfall between 1951
and 1997 to their passage over the country (BAS 2001: 9). The number of
tropical cyclones is less than the annual average of 20 during a warm episode
but greater during a cold episode.

Moreover, while fewer cyclones enter the Philippine Area of Responsi-
bility (PAR) during a warm episode, fewer still actually pass over the 
archipelago. The reverse is true during a cold episode; La Niña conditions
favour tropical cyclone formation over the western Pacific. There are more of
them and a greater number cross the country especially between January and
March, the traditionally cyclone-free months (PAGASA 1998: 3, Figure 6). A
comparison of the number of tropical cyclones entering the PAR in relation
to those actually passing over the Philippines from 1948–2000 supports the
close relationship between ENSO events and the number of rainfall-inducing
cyclones actually passing over the country (Figure 7.4).

The characteristic oscillation associated with ENSO climatic patterns and
the regular occurrence of extreme fluctuations in rainfall impacts most
directly on people through its effects on agriculture. The relationship
between agricultural production and warm-episode droughts or cold-episode
floods has been established in Indonesia from at least the beginnings of the
nineteenth century (Allen et al. 1989). Often such effects are accentuated by
inappropriate or introduced land-management practices that can either 
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render environments more vulnerable to extreme climatic events or upset the
equilibrium of previous ecosystems as in large areas of Australia (Nicholls
1993: 166–168). In the Philippines, too, agricultural production, particularly
of the nation’s two main staples, rice and corn, varies in relation to ENSO
events. Moreover, the characteristic fluctuation in rainfall distribution is 
having an increasing impact on people’s lives as population densities rise,
affecting not only agriculture but livestock and fishery production, the rate
of soil erosion and the number of forest fires, levels of human health and
even the balance of payments.

However, there is not always a straightforward correspondence between
agricultural production and ENSO events as different crops exhibit diverse
tolerances to variations in rainfall levels. Of the Philippines main commercial
crops, coconut is highly impacted by water deficiencies and requires a 
minimum rainfall of about 50 millimetres a month. Below this level, harvests
are adversely affected for periods up to two years, resulting in decreased nut
formation and thinner meat. Sugarcane requires a minimum of 90 milli-
metres rainfall per month and decreased soil moisture results in less sugar
storage and lower yields (PPI 1997: 7–8). Negative growth rates coinciding
with ENSO years in recent decades have occurred in 1982–83, 1986–87 
and 1997–98 (BAS 2001: 13).9 More importantly, the archipelago’s main 
agricultural staples, rice and corn are also seriously impacted by such events.
Rice, in particular, is highly sensitive to water stress and yields are more prone
to loss from insect pest and more rapid weed growth during prolonged 
periods of warmer weather.10 But the effects are not uniform for all farmers.
Irrigated rice can actually benefit from El Niño conditions as the fewer 
number of typhoons whose paths cross over land facilitates harvesting 
during October and November and assists the drying of freshly harvested
palay. Late planted rain-fed rice, on the other hand, is rendered much 
more vulnerable under such conditions (Mendoza 1997: 2). Corn, too, is 
susceptible to drought, requiring a minimum of 90 millimetres rainfall a
month during its first 90 days depending on soil type. Without rain, plants
become stunted and there is insufficient moisture to fill out the ears (PPI
1997: 7). Moreover, corn is also impacted negatively during a La Niña episode
(BAS 2001: 13). The possible relationship of crop yields to ENSO event years
is singularly apparent with rice though similar trends are also discernible with
corn (Figure 7.5).

Comparing the percentage change in total production each year for rice,
corn and all crops presents a more dramatic representation of the connection
between agricultural production and an oscillating weather pattern. While
any such correlation is nothing more than statistically suggestive, the 
dramatic falls in production levels in 1983 and 1998, and the less severe falls
in 1987 and 1995 exactly correspond to the incidence of warm events – even
occurring in the ‘second year’ of such episodes (Figure 7.6). Certain parts of
the archipelago are also more exposed to the effects of ENSO than others as
a result of factors such as water availability and climate type.11 In general, the
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most vulnerable areas are those located at the tip and along the western 
coast of northern Luzon, in parts of the western Visayas and in southern
Mindanao. Those at moderate risk include the rest of northern and central
Luzon, the central Visayas and central Mindanao. Other regions have a low
vulnerability (Diokno 1997: 7–8).12

Overall, however, agricultural productivity is significantly affected by
losses that can be directly attributable to ENSO-related weather conditions.
Drought either damaged or partially damaged 2.8 million hectares of rice 
and corn lands between 1977 and 1993, cutting crop production by some 
3.6 million metric tons and costing an estimated P7.4 billion. Of these 
damages, ENSO-induced droughts were responsible for some 75 per cent of
crop losses and land areas affected, and nearly 90 per cent of the lost value
(Table 7.1). Estimates of the value in the fall of rice and corn production 
during the severe warm episode of 1997–98 range as high as P3 billion 
(Volume of Production 1998: Supplement 10).13

Nor is agriculture the only sector of the rural economy to suffer from the
effects of an El Niño. Prolonged warmer weather creates uncomfortable 
temperatures for livestock and poultry, especially those enclosed in pens who
suffer from heat stress (Diokno 1997: 8). Animals have a narrow thermal
comfort zone beyond which heat adversely affects their metabolisms causing
lower food conversion efficiency and a decrease in the average daily gain that
result in higher production costs. Moreover, less rainfall means lower levels
of weed growth and less natural feed for ruminants (carabao, cattle and goats)
that, in turn, impacts not only on growth but reproduction as well. Poultry,
too, are affected by the warmer weather as egg size decreases along with a
flock’s laying-rate (Mendoza 1997: 8). Costs rise as the corn harvest declines
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and producers are forced to secure larger quantities of foreign feed imports,
a situation that was only compounded during the currency crisis of 1997 that
rocked the whole region (Pastor 1997: 1).14 Higher mortality rates, reaching
levels of 30 per cent during a prolonged dry season, also lower supply and
raise prices (Tajanlangit 1997: 7).15

Sea temperatures can rise by as much as 3–4 °C and the warmer waters have
an impact on fish stocks (Diokno 1997: 8). On the one hand, there is more
food available for fish as the greater number of sunny days increases the 
photosynthetic productivity of phytoplankton, while the 50 per cent 
reduction in typhoons during a warm episode means more fishing days. On
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Table 7.1 Losses to rice and corn production due to ENSO-induced droughts
1977–93

ENSO losses Rice Corn

Total hectares affected 1,571,460 1,269,361
Hectares affected in ENSO years 1,161,835 953,926
% affected in ENSO years 74% 75%
Decrease in total volume (MTs 000s) 2,279.7 1,354.7
Decreased volume in ENSO years 1,732.3 1,012.1
% lost in ENSO years 76% 75%
Total value lost (Pesos 000s) 4,109,393 3,254,447
Value lost in ENSO years 3,661,634 2,839,461
% lost in ENSO years 89% 87%

Source: Palay and Corn (PPI nd: Table 4).



the other hand, warmer surface waters discourage surface-dwelling or pelagic
fish such as tuna, sardines and galunggong (round scad) who seek cooler
waters at greater depths, putting them beyond the reach of smaller-scale 
fishers (Mendoza 1997: 9). The tuna fishing grounds off southern Mindanao
and the Moro Gulf, that account for 50 per cent of the entire industry catch,
are especially vulnerable. Fish head towards western and northern waters
(Paulicamina 1997: 16). At the same time, these conditions favour algal
blooms. Organic and nutrient rich materials accumulate in coastal waters due
to weak tides and so increase the threat of red tide (Tuddao 1998: 12). (See
Chapter 6.) Fishpond production is also negatively affected as less flow from
rivers increases the salinity of brackish water beyond the toleration limits of
species such as bangus (milk fish) (Diokno 1997: 9). In particular, there is a
drop in the supply of fry caught in the wild upon which the fish farming
industry depends so heavily for breeding stock (Paulicamina 1997: 16).

Forests, too, are more at risk during an El Niño. Higher temperatures kill
seedlings and cause the desiccation of tissue in mature trees that stunts
growth and renders them more vulnerable to fire (Diokno 1997: 8). The 
forest fires that ravaged Borneo during 1982–83 damaged more than 3.5 
million hectares in the Indonesian province of East Kalimantan and a million
more in the Malaysian state of Sabah (UNEP 1992: 27). Only the lack of
extensive stands of timber and the scale of deforestation have prevented the
same fate from befalling the Philippines (Mendoza 1997: 13). Still, forest fires
are not completely unknown in the archipelago. At the height of the warm
event between 1992 and 1993, the country lost more than 46,000 hectares of
timber to uncontrolled fires. Overall, there were 2,828 incidences between
1992 and April 1998 affecting 94,357 hectares and causing an average annual
loss of P79 million (Volume of Production 1998: Supplement 10). Forests,
however, do not pose the only threat. The large contiguous sugarcane farms
also constitute a significant fire hazard as the plant’s cultivation generates a
large dry, leafy biomass that burns fiercely and allows flames to spread rap-
idly in warm weather (PPI 1997: 8). Nor are the effects of an El Niño confined
solely to the dangers of fire. The ability of some dipterocarps to flower also
affects the health of forests. More particularly, the fruits of two trees 
common to the country’s mountain ranges, Palosapis (Anisoptera thurifera)
and Red Lauan (Shorea segrosensis Foxw.), are found to desiccate on the twig
and lose their seeds (Bauan and Evasco 1998: 3). In still other cases, the 
prolonged dry weather puts pressure on the very survival of species. The
valuable food crop sayote (or chayote), a plant also common to the
Cordilleras, has been pushed to the verge of extinction in its weakened state
by an unknown virus similar to the tymovirus that devastated plantations in
Costa Rica (Santos 1998: 13).

Nowhere in the Philippines escapes the impact of El Niño entirely. Every
region of the country and each primary sector of the economy, whether it 
is agriculture, livestock, fisheries or forestry, is affected in some way but 
the effect is not uniform. Differences in topography and rainfall between
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highland and lowland, between shore and hinterland, and between the 
four climate types determine to some extent that impact. However, such
explanations do not suffice to fully explain how some Filipinos are affected
in different ways to others. Superimpose these climatic and environmental
considerations onto those of culture, ethnicity and class and the effects of El
Niño can also be viewed as a matter of the social order. In particular, there is
an intimate relationship between the cycle of drought and flood and divisions
between the mainly Christian, rice-producing northern and central parts of
the archipelago and the more corn-producing areas in the south of Mindanao
whose population is primarily Muslim and lumad (non-Muslim tribal 
peoples). Even within these geocultural boundaries, vulnerability to risk is
very much a matter of empowerment or disempowerment.

Drought and flood in Mindanao 1997–99

According to the US National Oceanic and Atmospheric Administration,
there were 23 El Niños during the twentieth century but the four strongest
have all occurred since 1980. The event that began in 1997 has been heralded
as the ‘El Niño of the century’ and the year 1998 was by far the warmest the
world has experienced since comparable records began 150 years ago. By 
the beginning of that year, a pool of hot water the size of Canada and up to
400 metres deep stretched across the Pacific, raising sea temperatures in the
eastern equatorial Pacific by up to 5 °C more than normal (Walter 1999:
85–86). Moreover, the 1997–98 phenomenon was also the most compre-
hensively observed and scientifically described such event to have taken place
(McPhaden 1999: 950). Following the devastating 1982–83 El Niño that left
an estimated US$13 billion in damages and some 2,000 dead in its wake (PPI
1997: 3), a 10-year international study (1985–94) was inaugurated to gauge
seasonal-to-interannual climate variability. The international Tropical Ocean
Global Atmosphere (TOGA) programme involved not only satellite 
monitoring but in situ measurements provided by an array of buoys moored
across the equatorial Pacific to measure sea-surface temperatures (McPhaden
et al. 1998). Moreover, the reversal of sea current and water circulation in
mid-1998 was a dramatic one as stronger than usual trade winds replaced the
previous warm-tongue of equatorial water heading west from Latin America
with a cold one 2–3 °C below average. The cycle of drought and flooding was
inverted and storm activity intensified in the western Pacific, eastern Asia and
as far west as southern Africa. Out in the Atlantic, powerful hurricanes
formed.16 In the Philippines, islands that had been wracked by drought 
during the first half of 1998 were now devastated by torrential downpours
and subject to flash-floods.

Mindanao, the southernmost and second largest island of the archipelago,
is separated by more than just distance from the seat of political and 
economic power in Manila. Climatically, the island is distinct, experiencing
no true dry season though rainfall along the eastern seaboard is much 
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heavier than in the interior. Nor do typhoons and their accompanying 
rainfall commonly track across its surface. Despite important rice growing
areas in Lanao and Cotabato in the southwest, corn is more widely cultivated
and the island accounted for 71 per cent of production in 1996 (BAS 1997a:
Table 1.1).17 Traditionally, too, the population density of Mindanao has been
much lower than that of other major regions. While the island comprises 
32 per cent of the total land area, it represented only 19.5 per cent of the
national population in 1960 (Fisher 1964: 706). Migration in recent decades
has somewhat modified this disparity but has also brought its own problems
(Abinales 2000: 96–113). Migrants from the more densely populated 
northern and central regions of the country are overwhelmingly Christian
and have settled in areas that until recently have been predominantly 
inhabited by peoples who are Muslim.18 The resultant tensions partly explain
the establishment of the Muslim Independence Movement during the 
summer of 1968 with paramilitary training camps in Sabah and the 
subsequent creation of the Moro National Liberation Front (MNLF) that
along with other Muslim groups have been waging a separatist war ever since.
Despite the signing of a peace treaty between the government and the MNLF
in 1996 and the creation of the Autonomous Region of Muslim Mindanao,
the war has continued with the Moro Islamic Liberation Front and even
intensified during the short presidency of Joseph Estrada (July 1998–January
2001).19

It was against this political backdrop in Mindanao that PAGASA issued its
first forecast of an impending El Niño event towards the end of 1996. Some
regions of the country were already experiencing below normal rainfall by
July 1997 as the rains that usually accompany the Southwest monsoon from
April to September failed to materialise. By October of that year, practically
the whole country was in the grip of a warm episode and dry weather 
persisted till June 1998 (BAS 2001: 27–28). Hardest hit was Mindanao, 
especially the provinces of North and South Cotabato, Maguindanao,
Saranggani, Sultan Kudarat, and Lanao del Norte and del Sur. As rainfall 
levels fell by half, with recorded deficits of more than 800 millimetres or 
90 per cent of normal in the worst affected areas of Region XI, there was 
a corresponding decline in rice and corn production (Canuday 1998a: 12; 
Villasin and Lasola 1998: 1, 6). The 1997 drop in rainfall coincided with 
the start of the second cropping cycle, presenting farmers with the difficult
decision to either leave their fields idle or risk planting despite the water
deficit (BAS 2001: 27–28).20 The ensuing drought is estimated to have
affected 115,224 hectares and to have cost P21.6 billion (Deocadiz 1998: 2;
Canuday 1998b: 18).21 In Region XI alone, drought was responsible for the
loss of 96,300 metric tonnes of rice and 114,508 metric tonnes of corn, while
pests and disease damaged a further 20,000 metric tonnes of rice and 6,000
metric tonnes of corn (BAS 2001: 28).22 Nearly 80 per cent of crops were lost
in South Cotabato and farmers were unable to plant for two entire cropping
cycles (Reyes 1998: 25). The situation was only compounded by the decline
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of the local manufacturing and agrobusiness sectors, in particular the 
shedding of nearly 200,000 jobs as a result of both the weather and the 
fallout from the 1997 currency crisis.23

By the beginning of 1998, newspaper accounts of widespread famine
affecting millions of people in Mindanao begun to appear in the national
press (Drought 1998: 2). The most sensational told of a mother in 
Maguindanao accused of killing her youngest child and chopping the body
into pieces to cook as food for her starving family. Others recounted less
shocking experiences of family misfortune: of farmers forced to sell their
working animals or even their land to buy food (Reyes 1998: 25). In all, it is
estimated that the drought affected up to 4.8 million people in Mindanao 
and caused severe food shortages for 3.5 million persons. As many as half a
million schoolchildren’s education was disrupted (Canuday 1998c: 14; Cruz
et al. 1999: 18). The death toll began to rise. Diseases such as pneumonia,
diarrhoea and fever struck down those whose body’s resistance had been 
lowered by months of acute malnutrition (Reyes 1998: 25). Cholera, spread
by drinking contaminated water, also made its appearance, especially among
upland Lumad peoples (M’danao Drought 1998: 1, 8). At least, 64 deaths in
Mindanao were directly attributable to drought in the first half of 1998 (Cruz
et al. 1999: 18).

As the drought broke with the return of the southwest monsoon in the
middle of 1998, it began to rain again. Rainfall from October till the end of
1998 was near normal but continued and intensified into the following year
consistent with a La Niña cold episode (PTF 1999: 25). Regions that had 
been affected by below average rainfall over the previous two years now 
experienced heavier than normal rains. The situation was particularly severe
across northern Mindanao: 60 per cent above annual normal in Zamboanga
del Norte, 39 per cent in Misamis Oriental, 39 per cent also in Agusan del
Norte, 44 per cent in Bukidnon and even 23 per cent in Surigao del Norte (see
Figure 7.7).24 Rainfall in some months was even higher, up to 200 per cent
above normal levels in many areas and the city of Dipolog in Zamboanga del
Norte recording more than seven times the average precipitation. Only the
western parts of Luzon experienced normal to below average rainfall (PTF
1999: 25; Cruz et al. 1999: 18).

Torrential and recurring downpours, however, resulted in a series of
flashfloods that devastated agriculture, destroyed infrastructure, triggered
landslides and cost lives. After a weeklong downpour in January, Davao del
Norte was declared under a state of calamity as floods inundated more than
23,000 hectares, killed 4 people, affected at least 1,700 families and caused
damages of P63.5 million.25 Floodwaters led to a cholera outbreak in the
neighbouring province of Davao del Sur (Canuday et al. 1999: 11 and 1999a:
1, 15). The following month, as many as 5,000 families were marooned on the
roofs of their homes or in trees as the Agusan River burst its banks after
heavy rains in Butuan City (Crismundo 1999a: 1, 8). In all, 270,487 people
were affected with 70 out of the city’s 86 barangays hit by flood and 40 
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actually submerged by up to chest-deep water (PTF 1999: 25). Across the
Caraga region, 27 people were killed and a further 30,000 had to seek safety
in evacuation centres. There was flooding also in Misamis Oriental as the 
Balatucan River burst its banks and inundated nearby towns and villages.26

The NDCC reported that 670,000 people had been affected. In Agusan del
Sur alone, some 41,000 families or 34 per cent of the province’s 514,000
inhabitants were displaced. Damage to crops, roads and infrastructure was
estimated to exceed P189 million (Panganiban et al. 1999a: 15). Diarrhoea and
respiratory cases, especially among the children, contributed to a death toll
that mounted steadily till it reached 40 dead (Crismundo 1999: 1, 4). At the
end of February, still another flash-flood swept through towns in Lanao del
Norte killing another 40 people and causing P200 million in infrastructural
damages (Ortega and Cruz 1999: 2; Cruz et al. 1999: 1, 18). Heavy rains 
persisted into March and April with floods triggering landslides in Misamis
Oriental and Surigao del Sur causing 2,000 people to flee their homes and
again in Davao del Norte and Davao Oriental leaving at least a further 16 dead
(Mindanao 1999: 1, 18, Reyes 1999: 18; Canuday and Climaco 1999: 14).
Even as late as May, flash-floods were still hitting low-lying areas of Sultan
Kudarat causing at least one death and washing away 76 houses (Fernandez
1999: 16).

The government, of course, did not remain idle during either of these
events but actively intervened to ameliorate the worst effects of the drought
and subsequent floods. An interagency task force was created in September
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1997 to develop a comprehensive programme of relief measures to help
farmers cope with the dry weather.27 Measures taken included an intensive
information campaign, the establishment of action groups composed mainly
of farmers and stakeholders, a series of practical projects to renew or 
construct irrigation and water retention systems, direct assistance to farmers
and artificial stimulation of rainfall through cloud-seeding operations. In all,
some 224,000 hectares of national and communal irrigation systems were
rehabilitated, 7,817 small farm reservoirs and 108 small water impounding
dams constructed, and 12,169 shallow tube wells installed. Cloud-seeding
operations lasting seven months were undertaken over five regions and were
estimated to have saved approximately 900,000 hectares of agricultural crops
from excessive moisture stress. Direct assistance to farmers mainly involved
loans of seeds, fertilizers and chemicals, while the National Food Authority
(NFA) instigated schemes for the quick release of rice to those suffering 
food shortages and emergency assistance packages to farmer cooperatives.
Agencies involved in the agricultural sector also implemented a series of
mitigation measures to cushion the effects of La Niña: the Department of
Agriculture supplied seeds and loans; the OCD–NDCC created various
adjustment and rehabilitation schemes for affected communities; and the
NFA provided for the timely withdrawal of rice from its warehouses (BAS
2001: 17–20). Despite these important interventions, however, certain groups
on Mindanao, largely for reasons of ethnicity or class, were disadvantaged
more than other sectors of the national population by the structural 
ordering of Filipino society that discriminates against their interests.

Muslims, in particular, were, or at least felt themselves, victimised by a
national government relief effort that seemed to show favour to Christians.
The four-day closure of government offices, key agencies in the dispensation
of famine relief, for the observance of Holy Week at the height of the warm
event in 1998 prompted the comment that ‘only Christians are entitled to eat
and we Muslims and Lumads remain hungry’ (Reyes 1998: 26). The mayor 
of Marawi City, the centre of Filipino Islam and one of the areas hardest hit
by food shortages, expressed his surprise over the inclusion of the largely
Christian cities of Iligan and Gingoog in the less seriously affected northern
region of Mindanao on the Philippine National Red Cross’s list of
prospective recipients for rice assistance. ‘It’s strange’, commented Mayor
Abbas Basman, ‘Muslim areas like ours are always among the country’s 
poorest. But during moments of relief assistance, ours is excluded.’ Adding
that Iligan City was more than 10 times richer than Malawi City (Macabalang
1998: 8). Nor were such views completely unfounded. The mayor’s obser-
vations were corroborated by Sister Susan Bolanio, coordinator of relief for
the Diocese of Marbel in South Cotabato who complained that government
help had come ‘very, very late’. Moreover, that assistance had only come at
the height of the presidential election fever in February 1998 despite the
prevalence of famine conditions on Mindanao since late 1997 (Canuday et al.
1998: 1, 18).
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Similarly affected were the Lumad peoples of Mindanao, especially the
children, who faced extreme malnutrition. Famine stalked the upland areas of
southern Mindanao as hungry tribespeople resorted to bush foods to feed
their families sometimes with fatal consequences. In North Cotabato and
Maguindanao, Lumad farmers increasingly turned to a readily available 
variety of wild yam known locally as kayos or kadyos after the El Niño
destroyed their crops. While drought resistant, the root contains an alkaloid
poison that must be extracted before consumption, a process that may 
take up to five days. The kayos are prepared by thinly slicing the roots and
soaking them in a container filled with the sap from a local tree called belugu
in Tiruray. They must then be left in flowing water for 24 hours before being
squeezed and allowed to drip for half a day to drain the toxin. Finally, the
sliced root is dried under the sun for another day before being cooked by
boiling with just a little water (Reyes 1998: 25). Only then is it safe to eat.
Unfortunately, many Lumad women had lost knowledge of the proper
preparation of this plant, a situation made worse by the drying up of streams
used to soak away the toxins (Villasin and Lasola 1998: 1, 6).28 At least 42
people were poisoned by eating improperly prepared yams: 27 died in North
Cotabato and 14 others in Maguindanao (Ramos and Apelacio 1998: 14; 
Fernandez et al. 1998: 1, 18). Most of the victims were Tiruray, Lambangian
or Dulangan Manobo. Still other Lumad families were poisoned from eating
the stalks of niyog-niyugan, a coconut-like palm, or from making porridge
from wild patane, a string bean-like plant (Canuday et al. 1998: 14; Reyes
1998: 26). Some were driven to eat dead cattle and fell sick accordingly 
(Fernandez et al. 1998: 1, 18). The drying up of potable water sources forced
families to migrate to the riverbanks and creeks where they survived by living
off tadpoles, frog, turtles or whatever other fresh water creatures they could
catch, pushing many species protected by law further to the verge of
extinction (Reyes 1998: 25). Hunger drove a couple in North Cotabato to give
away their three-week old child and another to sell their two children rather
than see them starve (Fernandez et al. 1998: 1, 18).

While Muslims and Lumads are identifiable ethnic groups whose plight 
is readily apparent under extreme climatic conditions, there is also a more
widespread generic way by which the social order inherently disadvantages
large numbers of people whose homes are exposed, or have been made more
exposed, to drought and flood. In many cases, this greater vulnerability is the
consequences of human activities that have been undertaken on behalf of
national or regional élites who have materially benefited by such actions.
Such was certainly the case on Mindanao where the scale of deforestation,
particularly the denudation of slopes and the deteriorating condition of
watersheds, exacerbated the adverse effects of the climatic events between
1997–99. The severe flooding of the Agusan River, the country’s second
largest, was blamed by NDCC Chair (and Defence Secretary) Orlando 
Mercado on years of illegal logging that had stripped much of the forest
cover from the Caraga region (Panganiban et al. 1999a: 1 and 15, Panganiban
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and Canuday 1999: 1, 18). The flooding that struck Lanao de Norte in 
late February was also blamed by Iligan mayor, Franklin Quijano, on the
denudation of the mountains around Linamon and in the watershed of the
Larapan River since the 1950s (Ortega and Cruz 1999: 2). Similar claims of
rampant logging were made in the case of the Misamis Oriental floods in
March, while the construction schemes of real-estate developers were held
responsible for congesting natural waterways and causing inundations in
Davao del Norte in May (Mindanao 1999: 18; Canuday 1999: 16). Those who
lived precariously on riverbanks and shorelines, the ‘poorest of the poor’
whose homes were situated on the frontline of drought and especially flood,
were rendered more vulnerable by such activities.

On the other hand, there were some few who benefited substantially from
this deforestation either through the enormous profits to be made from 
timber concessions, or through illegal logging and sequestration of public
funds. The heavily logged forests in the mountains surrounding the towns
worst hit by flood in Lanao del Norte (Kauswagan, Linamon and Bacolod)
had been part of a timber concession granted to several influential provincial
politicians (Cruz et al. 1999: 1, 18). More specifically, Agusan del Sur 
Governor Valentina Plaza’s family had been engaged in logging there for
decades. In 1964, the 89 timber licenses in the then undivided province of
Agusan controlled over 93 per cent of the total land area or 993,467 out 
of 1,067,102 hectares and currently six large commercial companies still
manage timber concessions covering 531,662 hectares. The operations over
the last century of these concessionaires together with those of large-scale
tree and palm oil plantations have resulted in the wholesale clearing of forests
and contributed greatly to the heavy build up of silt at the mouth of the 
Agusan River (Panganiban and Canuday 1999: 6). Similarly, loggers, indus-
trial planters and miners have long been exploiting the 132,000-hectare 
Kabulnan Watershed that spreads over South Cotabato, Sultan Kudarat and
Maguindanao. When local officials moved to have what remains of the water-
shed declared a protected area, it was referred by President Ramos to the
DENR where it ‘got stuck at the department’s legal office in Quezon City for
months’. ‘It’s unfortunate’, wryly observed Nesthur Gumana, the governor
of Sultan Kudarat, ‘that some people in the DENR tend to act fast on
issuance of logging and mining permits but they seem to slow when it 
comes to adopting protective measures for our forest resources’ (Maulana
1997: 14).

Local officials have also been accused of conniving with loggers through
the issuance of Private Forest Development Agreements that allegedly 
function as devices for extracting illegally cut logs (Panganiban and Canuday
1999: 6). In February 1999, the Environment Secretary, Antonio Cerilles,
went further and accused environmental officials and private groups of
having stolen billions of pesos, in particular of have sequestered some 
40 per cent of a P12 billion reforestation programme in the Caraga region.
Often these reforestation schemes are nothing more than thinly disguised
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mechanisms for cloaking crony capitalist ventures in a more acceptable 
fashion. Thus President Estrada’s Caraga Forest Project, that called for the
seeding of 120,000 hectares of fast-growing hardwoods on deforested scrub-
land, was designed to provide timber for a world-scale pulp mill to be 
established in Agusan del Sur with the capacity of producing 500,000 tons 
of pulp per annum (Panganiban et al. 1999: 1, 18; Arias 1999: 4). Even more
serious accusations including harassment, intimidation and murder of local
people by timber companies seeking access to tribal land have also been
recorded (Vitug 1993: 140–144).29 Nor has logging been the only factor 
aggravating the effects of extreme climatic events or even the sole means of
malfeasance on Mindanao. Rampant land speculation prompted the draining
and subsequent subdivision of the huge 18,000 hectare Liguasan Marsh that
acted as a natural reserve to prevent flooding as well as a bird sanctuary. The
subsequent illegally titled farm lots were then often sold to the government
for distribution under the Comprehensive Agrarian Reform Program
(Maulana 1999: 14).

Local Environment and Natural Resources Officers who blamed the 
flooding of the Agusan River on ‘topography’ and ‘years of heavy siltation’
denied all this. They cited the fact that big floods had occurred in Butuan City
in 1942 and 1962 or before logging activities could have been a significant 
factor.30 They opposed the imposition of a total logging ban that is a 
necessary corollary of a region being declared an ‘environmental calamity
area’, claiming that floods were ‘natural occurrences’ and that forests do not
prevent flooding but only minimise its worst effects.31 Moreover, trees and
tree products were ‘valuable revenue resources’ (Reyes 1999: 18). These
views, in turn, have been refuted by local civil rights organisations. Far from
claiming that flooding is a natural phenomenon, they assert that massive soil
erosion and dwindling forest cover especially of headwaters and watersheds
have swollen Mindanao’s riverbeds by 85 per cent on average over the last 
50 years (Carino 1999: 10). Even Defence Secretary Orlando Mercado has
branded the activities of illegal loggers as ‘crimes against the environment’
(Panganiban and Canuday 1999: 6). Moreover, the absence of a compre-
hensive water resource management and long-term flood control system 
may hinder government attempts to develop Mindanao as the country’s food
basket unless serious reforestation efforts are undertaken.32

While there is no doubting the gravity that alternating sequences of
drought and flood have had on the lives and livelihood of the population and
the nation as a whole, some sectors delineated particularly along ethnic 
and class lines suffer disproportionately more from their effects than others.
Muslim and Lumad peoples were discriminated against during the drought
and subsequent relief campaign of 1997–1998 and the poor were made more
vulnerable during the floods of 1999 largely as a consequence of human
actions that mainly benefited a regional and national élite. The hazards that
beset Mindanao during this period may have been caused by a naturally
occurring climatic pattern but its effects on peoples were at least partly
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brought on by a social order that disempowers and marginalises certain 
sectors. Drought and flood in the Philippines are not simply the product of
alternating patterns of weather within the troposphere but are also the result
of shifting patterns of power within the nation.

The politics of water

The association between control over water resources and political power has
long been a subject of contention and debate in Asia; that there was a close
relationship between the expansion of irrigation and the centralisation of
authority in what Karl Wittfogel called ‘hydraulic societies’ (Wittfogel 1957:
11–21). While the nature of this relationship has been questioned (Dove
1985: 17), several studies have underlined the close association between
water, irrigation, ceremony and power in Southeast Asian societies (Schulte
Norholt 1996: 55–61; Lansing 1991). In the main, these studies have dealt
with the nature of power in past societies but water and the control over its
storage, access and use is still at the heart of political power relations in a
modern nation state like the Philippines.33 In fact, the politics of water are set
to become an increasingly contested arena between sectoral interests as
demand begins to outstrip supply.

It is not, however, simply a matter of insufficient rainfall or water
resources. Currently the Philippines generates approximately 1,025 million
cubic metres a day or 374 billion cubic metres of water a year. Most of this
daily total, some 883 million cubic metres comes from surface water, while
the remaining 142 million cubic metres are mainly from some 112 major
ground-water basins. Consumption was estimated in 1997 at 429 million
cubic metres a day, only a little over 40 per cent of the potential supplies and
well within capacity. But this figure represented a nearly 50 per cent increase
over the 1990 consumption of 287 million cubic metres or an alarming
annual increase of 7.6 per cent. As a consequence, per capita water avail-
ability is declining rapidly with UN projections anticipating a drop from
5,314 cubic meters in 1990 to 3,090 by 2025. Nor is this water distributed
evenly across the nation’s regions. Dependable surface run-off ranges from a
high of 139 million cubic metres daily in Region IV (southern Tagalog and
Palawan) to only 28 million cubic metres in the central Visayas. The situation
in at least one region, Region 3 (central Luzon north of Manila), is already
serious and Regions 5, 6, 7, 11 and 12 are also fast becoming borderline
cases.34 Equally alarming, too, is the deteriorating quality of water. Already
10 per cent of all rivers are in a critical condition, including those that are
major sources of industrial and domestic use, and 48 out of 74 monitoring
stations have registered deteriorating water conditions. Moreover, only 
20 per cent of watersheds can be considered reliable as continuing suppliers
of water. Widespread deforestation, the migration of landless persons, cattle
grazing and hydroelectric generation have disturbed fragile ecosystems while
excessive soil erosion has only aggravated an already critical condition. As a

The social order and the ENSO 143



consequence, not all the anticipated 142 million cubic metres per day supply
from dams may be potable in the future.35 A National Irrigation report in
1996 estimated that about 521,000 hectares of critical irrigation watersheds
were in need of immediate rehabilitation and protection (Tenorio 1997:
29–30; Morales 1997: 9–10).

At the centre of this looming water crisis are the dams and who has access
to the water that they contain and to what amounts. At least four major 
interest groups have competing if at times overlapping claims on their
resources: agriculture, industry, the domestic consumer and hydroelectric
power generation. Restricting access to any one of these groups has both
political and economic ramifications. A water shortage has the potential 
of crippling agriculture, retarding industry, affecting public opinion and 
disrupting power supply. It has the potential of costing billions of pesos in
lost agricultural and industrial output as well as raising the spectre of
drought-related epidemics sweeping through the population. To these four
should be added a fifth interest, that of Metro Manila; the capital, because of
its sheer size and volatility, is a political consideration that no government 
can afford to ignore as events along Epifanio de los Santos Avenue (EDSA) 
in January 2001 have clearly shown. In a climate of shifting global weather
patterns, the flow of power in Filipino society is increasingly set to parallel
the flow of water, but may prove to be as much a political liability as an 
economic asset to those who control access to its supplies.

Agriculture has by far the largest claim on these resources where water 
is used primarily for rice irrigation purposes. Agriculture accounted for 
250 million cubic metres or 87 per cent of total daily water consumption 
in 1990 in contrast to the 23 million cubic metres (8 per cent) that went to
industry and the only 14 million cubic metres (5 per cent) that was used by
domestic consumers. Projections for 2000 still show agriculture to be by far
the largest consumer of water at 402 million cubic metres. However its share
declines to 76 per cent (402 million cubic metres) of the total, while that of
industry and domestic consumption rise to 16 per cent (83 million cubic
metres) and 8 per cent (22 million cubic metres) respectively (Tenorio 1997:
29). Such figures do not suggest a decline in the area sown to rice so much 
as the greater claim of other interests on water resources. Despite schemes 
to increase the nation’s water storage capacity either by constructing new
facilities (the proposed Lusaran Dam in Cebu recommended in 1978 but
shelved due to local opposition) or by undertaking major infrastructural
projects (building a 100 kilometre tunnel to tap the Umiray River in Quezon
province), water is being diverted away from agriculture with consequent
effects on yields and domestic supply (Saspa 1995: 10).

Industry’s increasing consumption of water reflects its rapid growth 
during the 1990s and the expansion of manufacturing and agroindustrial
enterprises encouraged by government policies such as President 
Ramos’s Medium-Term Philippine Development Program 1993–1998 (more 
popularly known as Philippines 2000) (Republic of the Philippines 1993).36
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Many firms are meeting demand by pumping groundwater from deep 
wells without a government permit and raising the question of whether 
surrounding households are being unduly deprived of water from their own
wells on which nearly 50 per cent of Filipinos depend (Tenorio 1997: 30).37

Rising domestic consumption represents not only a rapidly growing popu-
lation but the increasing importance of large urban areas like Metro Manila
and the reluctance of government’s to restrict or ration supply to 
such important electorates.38 Thus even rather unlikely schemes have been
seriously entertained such as constructing an interisland aqueduct from
neighbouring Bohol to supply Metro Cebu with water (Saspa 1995: 10). The
nature of hydroelectric power generation’s claim on supplies is different
from that of the other major interest groups in that its previous use does not
preclude the water’s subsequent application. Hydroelectricity is a major
source of power in the country accounting for over 75 per cent in Mindanao
and even 20 per cent or 4,486 gigawatt hours in Luzon (Saspa 1995: 10).39

While not a primary claimant on resources as such, the hydroelectric stations
are nonetheless principal players in maintaining the relative water levels of
dams. Below a dam’s rule curve, that is the minimum water level that a 
dam must maintain to remain operative, hydroelectric generation becomes
impossible. Falling river levels in the Cordilleras during the drought of 1997
were responsible for the closure of 13 mini-hydro stations in Benguet and
threatened output at the Binga and Ambuklao Dams that collectively daily
contribute 11,400 megawatts of electricity (Alacantara 1998: B1; Cabreza
1997: 16).

Metro Manila’s eight million consumers and the consideration that this
population density confers in political and economic terms make the city
almost a separate interest group. Most of the capital’s water comes from a 
single source, the Angat Dam in Bulacan that supplies 97 per cent of the
needs of the Manila Waterworks and Sewerage System (MWSS) (Tenorio
1997: 29). Distribution has been privatised and is currently leased by two
concessionaires both of whom are big business consortia, the Ayala-led
Manila Water Company operating in the western sectors of the city and the
Lopez-led Maynilad Water Company in the eastern sectors (Dy 1997: 44).
Only two-thirds of residents have access to potable water, though there 
are numerous illegal connections, leaving nearly three million inhabitants
particularly vulnerable to water-borne bacterial diseases such as cholera.40

Still, demand for water regularly exceeds supply; the shortfall was already 
as large as 700 million litres daily in 1995.41 Leakage from faulty fittings and
broken pipes only compounds an already serious situation, accounting for an
astonishing 50 per cent of all water supplies or 1.3 billion litres of water a day
(Saspa 1995: 10; Tio and Robles 1990: 6). Moreover, consumption is growing
rapidly. Demand rose by over 6 per cent between 1994 and 1995, prompting
a request to increase the supply of water to Manila by 6 metres per second
(Saspa 1995: 8–10). Household consumption was estimated to have reached
40 gallons a day by 1997 (Herrera 1997: 7).

The social order and the ENSO 145



The rising requirements of Metro Manila bring the political consider-
ations surrounding water supply sharply into focus. The agency charged with
determining the merits of any requests for more water, the National Water
Resources Board, must decide between the relative share Metro Manila and
domestic consumption receive as opposed to irrigation and agriculture. It 
is the ultimate supplier of both the MWSS and the National Irrigation
Authority (NIA) and so an increase in one share must mean a corresponding
decrease in the others. Equally a politically sensitive issue is the question of
water rationing to the capital. The ENSO of 1997–98 severely reduced the
level of Angat Dam.42 Inflow fell to 43.42 million cubic metres during
December 1997 or only 8 per cent of the previous year’s run-off and 14 per
cent of the 10-year average (Tenorio 1997: 29).43 The MWSS was forced to
cut back supply to its two concessionaires by 27.5 cubic metres per second
representing a drop of 30 per cent in water supply for Metro Manila (Morales
1997: 10). A significant percentage of the capital was left without water 
necessitating the introduction of a tanker delivery scheme to service these
areas that in some cases incurred a one-peso surcharge.44 All this was bad
news to politicians in the lead-up to national elections in May 1998.

The drought that affected several provinces in Central Luzon and Panay in
1989–90 illustrates just how politically sensitive the issue of water supply can
become. By January 1990, water levels at the Angat Dam had fallen to 
8 metres below the rule curve causing problems for irrigated farmlands as
well as consumers in Metro Manila. The MWSS is entitled to a minimum 
22 cubic metres per second of the total average water supply of the Angat
River flow of 61 cubic metres per second through an agreement made in 1962
with the National Power Corporation (Napocor) for providing one-third of
the dam’s initial construction costs.45 This flow is initially used in its entirety
by Napocor to generate electricity before water is diverted for domestic 
consumption in Manila or to the NIA to supply water to irrigate rice paddies.
Farmers protested water that should be used for irrigation in Bulacan and
Pampanga was being diverted for use in the capital. They demanded an
increased allocation to 70 per cent of the Angat’s flow but instead they had
their share cut in half. According to Article 22 of the Water Code of the
Philippines (PD1067) domestic and even manufacturing have priority over
agriculture during an emergency. Consequently, the area irrigated by the NIA
had to be reduced to 50 per cent of the average 30,000 hectares (Anda 1990:
9; Water Dispute 1990: 16). Meanwhile, consumers complained about the
high price of rice and of the existence of a cartel fixing prices (Lobo 1990: 1;
Anda 1990: 1). Importing rice from overseas made up the shortfalls in 
production: nearly 200,000 metric tonnes in 1988 and another 220,000 
metric tonnes in 1989. A practice that became more pronounced in the 
second half of the decade (see Figure 7.8). Excessive rice importation, 
however, has the effect of dampening farm-gate prices to levels often below
production costs and diverting scarce government resources from investment
in agricultural improvements (PPI 1998: 4–5). The problem in 1990, as it was
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throughout the decade, was not so much one of drought as the inadequate
supply of water to Metro Manila; Angat Dam had been designed to meet
public water demand till 1988 and could simply no longer cope with the
demands placed upon its limited capacity (Tio and Robles 1990: 6).

Nothing makes people more visibly aware of the disparities of wealth 
evident in the social order than the issue of golf courses in a time of water
shortage. An 18-hole golf course occupies around 85 hectares of land 
equivalent to 40 peasant smallholdings producing 276,000 kilogramss of rice
per planting season. It also daily consumes about 6,500 cubic metres of water
or the same amount of water that is required to irrigate 65 hectares of
farmland or supply the daily needs of 15,000 of the capital’s residents (PPI
1997: 12).46 Moreover, the proper maintenance of a golf course requires the
application of approximately 2 tonnes of pesticides and insecticides that
eventually find their way into water tables, irrigation systems and rivers.
Metro Manila has 11 golf courses and there are 93 in total around the 
country. According to these figures, their combined consumption is 
comparable to that of 715 irrigated hectares or the daily requirements of
165,000 people in the capital and 6,045 irrigated hectares or the daily require-
ments of 1,395,000 urban residents in the nation. Golf course management,
at least in Manila, claims that it uses only recycled or groundwater for 
its requirements. Under Article 13 of the Water Code of the Philippines,
though, the use of such water sources without a government permit is 
prohibited though exemption is made for those constructed prior to 1974
who are simply required to register use. However, nearly 70 per cent (64 out
of 93) of the country’s golf courses were without such permits or had failed
to register their use of groundwater, a scenario in which their claims were
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deemed to have been abandoned (Tenorio 1997: 30; Morales 1997: 10). A 
further 25 new courses were also under construction in flagrant breach of the
law that requires any project that may have an effect on the local ecosystem
to obtain an Environmental Clearance Certificate before development 
commences (PPI 1997: 12). The sight of sprinklers on lush green fairways
during the drought of 1997–1998 at a time when there was insufficient water
to supply many Metro Manila residents with enough to drink or farmers to
irrigate their fields caused a public outrage. ‘These golf courses’, retorted one
barangay captain, ‘are not productive . . . consume water heavily . . . [and] are
only for the rich’ (Orejas 1997: 10).

Water and the social order

Filipino governments have consistently avoided tackling the ‘hard’ questions
posed by recurrent water shortages and consequent drought. Nor do they
seem prepared to make the investment in long-term measures that may 
mitigate the worst effects of floods. Both drought and flood are undoubtedly
exacerbated by the alternating cycle of ENSO-related warm and cold
episodes though it is debatable, as previously argued, whether either is 
actually caused by extreme climatic events as such. Instead government views
very much reflect the existing flow of power in society and the policies they
pursue seek temporary palliatives that do not threaten the prevailing social
order. In many ways, government actions have mirrored the characteristic
official approach to land reform with its history of evading meaningful 
redistribution. Rather than face appropriating the haciendas of the rich and
influential (who have mainly been the same persons as those proposing 
the legislation), politicians on numerous occasions have simply resorted to
finding ways of opening up ‘new land’.47 In much the same manner, govern-
ments have tended to avoid tackling issues to do with the current structural
inequality in access to water by seeking methods that either simply increase
the total amount available or actually compound the existing inequity.

Attempts to increase the total availability of water resources have 
primarily taken two forms: inducing artificial rainfall by cloud-seeding 
and tapping groundwater reserves through the construction of wells. Cloud-
seeding or releasing nucleating agents into the atmosphere to augment 
precipitation was first undertaken in the Philippines by private sector 
initiative during the drought of 1957–58.48 The government only became
directly involved during the even more severe drought of 1969 to artificially
stimulate rainfall on a countrywide basis. Using aircraft of the Philippine Air
Force, Pacific Airways Corporation (a private air transport firm) and C-130s
provided by the US Air Force, over 600 flying hours were undertaken in
April involving more than 250 cloud-seeding flights using silver iodide.49 An
estimated 20 billion cubic metres of rainfall were calculated to have been
induced over some 18 million hectares that succeeded in saving 96,000
hectares of standing sugarcane as well as making possible the planting of
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rice and corn in many areas by May (Concepcion 1988: 8–9). Subsequent
operations have been much more selective, targeting cloud formations over
the main dams such as the Angat, the Magat watershed (Region 2) and the
Pantabangan watershed (Region 4) as well as important grain-producing
regions (Dones 1997: 15). Such restrictions also partly reflect outlay: a single
sortie costs the government from P12,000 to P15,000 an hour to hire the 
aircraft and from P2,500 to P2,800 for the 10 bags of salt released during 
the flight (Pazzibugan 1997: 5). Larger aircraft cost more, around P30,000 a
flying hour but can dispense larger loads (Ortiz 1997: 20).50 Nonetheless,
cloud-seeding with an operational budget of P50 million was extensively
undertaken during the El Niño warm event of 1997–98 in all regions of the
country, reportedly saving 900,000 hectares of rice, corn and plantation
crops as well as increasing inflow to major dams (Ramos 1998: 9, Salud 1998:
3; Gintong Ani 1998 and 1997).

Aside from rainmaking activities, the government also pursued a policy of
facilitating the increasing extraction of groundwater through the installation
of shallow tube-well pumps (STW) and the retention of surface water
through the construction of natural water impounding projects and the 
rehabilitation of existing irrigation systems. A Presidential Task Force on
Water Resources Development and Management was established to fast-
track these activities. Past governments had tended to favour large irrigation
projects that were expensive to construct, took a long time to complete, 
and whose efficiency tended to diminish as the condition of watersheds 
deteriorated. Small-scale irrigation projects, on the other hand, are rapidly
erected and also have the capacity to irrigate large areas of land. The STWs
have the potential to service more than three million hectares, while small
farm reservoirs (SFR) and small water impounding dams (SWID) can be used
to conserve existing water resources more efficiently (Mendoza 1997: 10). By
the end of 1998, the government had financed the construction of 12,169
STWs, 7,817 SFR units, 108 SWID units and completed the rehabilitation of
224,000 communal and national irrigation systems (Surbano 1998: Supp. 10).
Extracting groundwater, however, can never prove to be more than a 
temporary crisis measure as its replenishment rate of about 40 years means
resources are rapidly depleted. There is also the problem of increasing 
salinity levels as many irrigated areas are close to the seacoast and saltwater
leaks into the water supply. Nor have these projects proved as inexpensive 
as originally envisaged. The pumps required to operate the STWs and the
fuel on which they run are both imports whose prices have risen rapidly as 
a consequence of the peso’s continuing devaluation after 1997 (Mendoza
1997: 10).51

While cloud-seeding and groundwater extraction are attempts to simply
increase total availablity, the government has also resorted to more financial
mechanisms to tackle the growing water shortage through a process of
privatisation and pricing. The commodification of water, making of it a
product whose price fluctuates according to the vagaries of the marketplace,
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is partly an admission of the government’s inability to continue its 
subsidisation any longer and partly an attempt to change the popular mind-
set that it should be a resource free to all. State regulation of water has been
weak; management is fragmented between at least 17 water-related agencies
with no one charged with collating the data from these various bodies.52 The
National Water Resources Board that is supposed to coordinate the activities
of these agencies is actually primarily composed of members from those
same bodies all competing for water allocation (Tenorio 1997: 30). As a 
key to more efficient water management, President Ramos authorised the 
privatisation of more than 700 water districts making them responsible for
developing water sources and distributing potable water (Saspa 1995: 8–10).
The move served as a prelude to a pricing policy aimed at making Filipinos
pay the actual costs involved in supplying water. Previously, charges had only
covered the costs of distribution and had not reflected externalities such as
maintenance, the treatment of wastewater, the construction of water
impounding dams and the rehabilitation of watershed areas. While the 
ultimate goal of such policies is to reduce Filipinos’ vulnerability to the
effects of extreme climate events such as ENSO, it was to be achieved, at least
partially, by passing on the costs incurred by the rampant deforestation that
benefited only a few to society at large.

Drought and flood, the weather patterns that induce them, rainfall and the
question of water are just as much a product of the society that they effect as
they are important factors influencing its development. While ENSO may be
a recurrent natural climatic feature of the Philippine archipelago, just who 
is influenced by it and to what extent is also very much a matter of that 
society’s social order. Certain groups defined by reason of religion, ethnicity
or class are more disadvantageously affected than others. The recent 
occurrence of particularly severe ENSO events, both warm and cold, since
the 1980s have had an increasing impact on Muslims, Lumads, rural 
smallholders and the urban poor alike causing hardship, loss of income, 
starvation, disease and death. Water and who controls its access, storage 
and use are matters of growing concern to primary interest groups like 
agriculture, industry, power generation and domestic consumers, who are
forced to compete with one another for ever larger shares of its distribution.
As each one’s requirements multiply alongside intensifying agricultural 
production, expanding industries, heightened demand for electricity and
growing populations, so governments, unwilling to tackle the structural
inequalities within the social order, have instead sought means of increasing
the total supply of water by resorting to cloud-seeding, groundwater 
extraction and price mechanisms. But the supply of water is also part of a
vicious web that includes deforestation, deteriorating watersheds, mining,
pollution, disease and ultimately poverty. Moreover, the continuing falling
water levels in dams may be due to global warming or, at the very least, a
change in weather patterns that have increased the frequency of ENSOs and
decreased the incidence of rain-bearing typhoons. Alternations of drought
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and flood are set to become an ever more marked feature of Filipino society.
Ultimately, then, the climate above the archipelago, just as much as the 
seas that surround it or the volcanoes that renew its surface continue to be
critical factors shaping the development of societies and cultures in the
Philippines.
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Disasters do not occur out of context but are embedded in the political 
structures, economic systems and social orders of the societies in which they
take place. Above all, they are historical events in that hazards are diachronic
happenings, they occur as part of a sequence or process that determines a 
particular person’s or people’s vulnerability. But endowing disasters with 
histories and societies with hazardous pasts also requires a concomitant 
re-evaluation of the means by which such events have been conceptualised
and their consequences analysed. Self-evidently disasters can no longer be
viewed as merely meteorological or seismic phenomena divorced from social
and cultural systems; neither can they simply be reduced to ‘laboratory 
studies’ of individual or group behaviour during extreme situations. Nor,
too, can they be limited to or contained within small-scale ethnographic 
studies of the origins of communities’ coping mechanisms under stress. All
these deal with important aspects of the occurrence and effect of natural 
hazard on societies but a more holistic approach is still demanded if disasters
are to be appreciated in the wider context of the human–environment 
interplay over time.

Until recently, most of the existing literature on natural hazards has 
disproportionately dealt with aspects of disasters in the developed world. So,
too, its practioners have largely attempted to explain such phenomena by
turning to conceptual and methodological modes of analysis that have their
origins within a western cultural perspective of how the physical and social
world is constructed. The resultant discourse affects the way disasters 
have been understood within non-western cultures and has led to an under-
estimation of the central role they may play in the formation of some 
societies. To many people who live with the daily threat of disaster, natural
hazards are imbued with different meanings and are interpreted from a 
cultural perspective that accords them a distinct significance. Often, too,
there is a barely perceptible and, at times, moving boundary separating 
hazard from resource, risk from benefit that does not sit well with the more
widely favoured units of western analysis. Empowerment, access, resilience,
culture and gender are all equally qualifiers differentiating victims from 
beneficiaries as are class, occupation, citizenship and location. In particular,
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there is a need to ‘unpack’ the aetiology of disasters to explode once and for
all the origins of the epistemological tools through which both the social and
the natural sciences are generally filtered. As the world is exposed to the
greater impact, if not frequency of hazards, the notion of disasters as a self-
evident concept has proven to be increasingly inadequate as an explanatory
mechanism.

It is only through an appreciation of the past that anything approximating
a true measure of the real impact hazards have played on societies such as the
Philippines can be gauged. In this chapter, a review of the relevant literature
clearly demonstrates the degree of neglect this aspect of disasters has
received at the hands of western social scientists who have largely constructed
a discourse that mirrors their own particularist concerns. Only since the late
1990s have advocates of the need for relevant historical studies emerged,
though curiously not among historians themselves or necessarily calling on
historians to conduct them. Turning next to the Philippines, the ways in
which hazards may have influenced certain key aspects of society are 
discussed in relation to daily experience, life choices, cultural norms and even
mentality. What is ultimately suggested is that societies here have come to
terms with hazard in such a way that disasters are not regarded as abnormal
situations but as quite the reverse, as a constant feature of life. This cultural
adaptation whereby threat has become an integral part of the daily human
experience, where it has become so ‘normalised’ in a sense, permits the 
historian of the Philippines to speak of societies that have evolved just 
as much in the shadow of the volcano as bajo de campanas (or literally ‘under
the bells’).1

The aetiology of disasters

Social scientists largely approach the study of disasters from three disci-
plinary perspectives, geography, sociology and anthropology that collectively
can be considered to constitute a ‘western’ perspective on the subject. 
Exponents of each field tend to emphasise their own specialist concerns with
various aspects of the topic and to indicate the respective deficiencies in each
other’s treatments. There has been little attempt to formulate a cross-cultural
and interdisciplinary approach to disasters though the need for one has been
openly admitted for quite some time (Oliver-Smith 1986: 10–11). While such
calls have mainly gone unheeded and disciplinary borders have been main-
tained until quite recently, there are now signs of a growing consensus and a
move towards more co-ordinated and holistic treatments of the subject.
Greater emphasis has also been placed on examining disasters in non-western
countries, especially among anthropologists who have conducted extensive
studies on the long-term consequences of particularly drought and famine 
in Africa and other regions of the developing world. Still, the ‘western’ 
perspective on disasters is very much a composite one, though there are some
important underlying assumptions that are shared by all three approaches.
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Disagreements begin with the term ‘disaster’ itself. Differences are 
apparent in definitional emphasis between geographers and sociologist as to
whether a disaster is primarily a physical event or a social phenomenon. At
times, this contrast has been somewhat doctrinaire and the various
approaches rather too simplistically branded as either environmentalist or
behaviourist (Oliver-Smith 1986: 9). On the one hand, geographers tend to
perceive disasters as the product of natural phenomena such as earthquakes, 
volcanoes, typhoons and the like that are rendered hazardous precisely
because human societies have failed to sufficiently adapt to them (Smith
1996, Chapman 1994; Alexander 1993). Accordingly, nature is assigned the
principal active role, while human systems are largely relegated to the status
of passive agents. These attitudes have proven remarkably persistent despite
the radical critique of environmental determinism launched by some social
geographers in the early 1980s (Hewitt 1983, 1995).2 Populations are now
assessed as to whether they are ‘at risk’, a notion determined by the degree of
hazard and their level of vulnerability (Alexander 1997: 291). Sociologists, 
on the other hand, are concerned almost exclusively with the structures,
functions and activities of formal organisations and the impact of disasters
upon them and generally accord the environment only a minor role. They 
are particularly interested in new or emergent groups, entities that arise as a
consequence of disaster situations (Quarentelli and Dynes 1977). They
eschew the idea of vulnerability as one that confuses antecedent conditions
and subsequent consequences with the characteristics of the event itself.
Instead, they favour definitions that frame disasters in terms of human
behaviour at a spatially specific moment and location. In this context, 
disasters are often reduced to ‘an array of socially derived effects’ (Oliver-
Smith 1999: 24). The principal debate here is over whether the unit of
analysis should be the social psychology of the individual or the social 
organisation of the group (Quarentelli and Dynes 1977: 30–32).

In contrast, anthropologists take a more holistic approach to defining 
hazards and disasters, viewing them as integral parts of both the environ-
mental and human systems. Rather than an aberrant act of nature, disasters
are seen as the consequence of a process that involves a potentially 
destructive agent and a population in a socially produced condition of
vulnerability (Hoffman and Oliver-Smith 1999: 4). The emphasis is very
much on the community, town, region or localised ethnic enclave as the unit
of analysis and on the developments that make them vulnerable and the 
practices they have evolved to deal with that condition (Torry 1979: 43).3

Disasters are seen as a measure of a society’s successful adaptation to certain
features of its natural and socially constructed environment in a sustainable
fashion (Oliver-Smith 1996: 303). The debate has mainly been over whether
to approach social systems as homeostatic, that is able to maintain long-term
stability in a hazardous environment through a system of institutional safe-
guards, or whether to regard hazards as developmental, as modernising agents
disrupting the social stability and forcing through change in societies (Torry
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1979a: 518–526). As distinct from geographers and sociologists, anthro-
pologists are more inclined to regard disasters as embedded in the daily
human condition and define them in terms of a seamless web of relations
that link society to environment to culture.

Many of these distinctions have become blurred in recent years as the need
to confer greater recognition on the interplay between environmental and
social systems has been more widely accepted by practioners from all 
disciplinary backgrounds. The debate is often now to do with the relative
weight to be accorded the various key social and environmental factors rather
than to substantive divergence over what constitutes the definitional nature
of disasters (Oliver-Smith 1999: 22). Moreover, the growth of political 
ecology in recent years has enhanced interest in the dynamics and properties
of the chain of explanation surrounding specific environmental problems
that link social processes with environmental changes. Political ecologists
focus on the relationships between peoples, their environments, and the
socio-political structures that characterise those societies. Disasters precipi-
tated by natural hazards are categorised as one of three dimensions, the
episodic, that along with the everyday (soil erosion, deforestation, salination)
and the systemic (nuclear fallout, pesticide concentrations, biologically 
modified species) constitute what Raymond Bryant calls a ‘politicised 
environment’ (Bryant 1998: 82–84). Increasingly, too, more attention has
been paid to the study of disasters in non-western societies that had 
previously been the concern mainly of anthropologists. Despite these
encouraging developments, Quarentelli still maintains that there is a lack of
definitional consensus in the field; a situation he contends has not changed
substantially over the last 40 years (1995: 222, 1985; Quarentelli and Dynes
1977: 24).

At the root of these controversies is not just a semantic argument over
terminology or internecine turf warfare over disciplinary boundaries but
profound differences as to what constitutes a disaster. Is it an event or a
process? Much in the way of disaster prevention, preparedness, mitigation,
relief and rehabilitation policies depends on the underlying assumptions of
the manner in which this question is answered. Even more importantly, 
what or who is held responsible for its consequences will also largely be 
determined by this reply. Notions of blame are also crucial to understanding
the role of disasters in societies.

The traditional explanation of a disaster as an abnormal geophysical or
meteorological event confers a certain cyclical progression upon its incidence
as societies move through a series of stages from quiescence, to warning, 
pre-alarm, crisis, rescue, rehabilitation and finally reconstruction (Alexander
1997: 289). However, the disaster itself always has a limited temporal 
existence in that it has an identifiable commencement and a recognised 
cessation. The assumptions are that it is unexpected, its onslaught sudden, its
duration brief, its effects uniform and its repercussions localised. Concep-
tualised as such, there is little more a society can do than deploy the most
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advanced scientific devices to give warning of the impending peril, enforce
stringent urban planning and safety regulations, and train and equip the
emergency services with the latest rescue and relief materials. Disasters are
regarded as the work of god or nature, that is they are ‘natural disasters’, and
the frequency of their occurrence largely a matter of chance. Societies that
fail to adopt the appropriate measures of protection have really only them-
selves or their governments to blame. Far from being discredited, such views
have proven surprisingly enduring and are still very influential at the highest
levels of national and international decision-making. A glance at the resol-
ution adopted by the General Assembly of the United Nations in declaring
the 1990s the ‘International Decade for Natural Disaster Reduction’ clearly
reveals such assumptions with four of its five goals concerned with 
mitigation through the dissemination of technical information and the 
transfer of scientific and engineering knowledge (Lehat 1990: 1).

To those interested primarily in human behaviour, disasters are also events
but only in the way they set the parameters within which the examination of
both individual and group activities take place. The geophysical or meteoro-
logical nature of the event is otherwise of only marginal concern. The
emphasis is almost exclusively anthropocentric in that it is the operational
capacity of human systems to adapt under extreme and radically changing
environmental conditions or the consequent long-term effects of such on the
mental health of communities and individuals that is the focus of enquiry.
Accordingly, a disaster is regarded as primarily an event influenced by 
ongoing system processes that, in turn, may also affect those same processes.
It is, therefore, reduced to largely a behavioural phenomenon (Oliver-Smith
1999: 25). People pass through various stages in a pre-disaster context, at the
actual moment of crisis, in its immediate aftermath and during the long
period of recovery and rehabilitation from which generalisations about their
behaviour can be extrapolated. Whether such research, drawn largely from
the conduct of organisations in western societies, has any wider relevance is
still a matter largely to be determined. In this scenario, it is not so much 
a matter of apportioning blame as assessing a system’s failure, though the 
latter is obviously a matter with considerable political repercussions.

Both cultural geographers and anthropologists, on the other hand, share a
common concern with the functions of the ongoing social order and the 
conditions that make it vulnerable to the effects of natural hazards. Disasters
emerge as a result of human–environmental interactions. They arise when
there is a lack of ‘mutuality’, a measure of both how well a society is adapted
to the environment and how well that environment fares at the hands of
human activity (Hoffman and Oliver-Smith 1999: 6). As a society interacts
with its environment, it engages ‘in a series of processes over which it has
incomplete control and incomplete knowledge, particularly over longer 
periods of time’ (Oliver-Smith 1999: 26). It is these conditions that turn a 
natural phenomenon or hazard into a social crisis, a disaster. At its most
extreme, it is argued that disasters are present or embedded in the local-level
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society and that the hazard simply provides the catalytic agent to produce an
intense social crisis (Watts 1983).4 Above all, then, disasters are considered
to be primarily about process in which hazardous events represent moments
of catharsis along a continuum whose origins lie buried in the past and whose
outcomes extend into the future. It is the pre-disaster conditions that mainly
affect a society’s ability to cope with hazard; it is its reconstruction operations
that largely determine the frequency and magnitude of subsequent events.
The point is that disasters are not events so much as complex emergencies
(Slim 1995: 121). They are totalising events in that ‘all dimensions of a social
structural formation and the totality of its relations with its environment
may be involved’ (Oliver-Smith 1999: 20).

The matter of blame is equally related to this sense of process as not all
hazards are equally disasters to everyone. As disasters are embedded in the
social order of societies many of which suffer under the conditions of
structural disadvantage that characterise hazard-prone regions of the Third
World, the imputation of responsibility lies heavily with those who have
determined that order and particularly on those who profit from its activities
wherever they reside within or outside the country. At the very least, under-
development is considered an important causal factor. It is the condition 
of underdevelopment that forces the poor and disadvantaged to reject more
relatively secure forms of adaptation and move to increasingly vulnerable and
hazardous economic and geographical circumstances (Susman et al. 1983:
278). Some social scientists have even argued that disasters were isolated
events in space and time before capitalism and only became systematic after
colonialism (Wisner et al. 1976). But, as William Torry points out, capitalism
has no monopoly in this respect: more than 30 million deaths in China
between 1958 and 1962 can be directly attributed to Chairman Mao’s 
experimentation with the Great Leap Forward (Torry 1986: 11–12). What-
ever the attribution of blame, a disaster is considered the outcome of
processes that highlight the failure of a human society to understand and
address the interactions between social, material and natural systems (Oliver-
Smith 1999: 28).

While this increasing emphasis on process is an important development in
understanding the real impact of disasters on some societies, present studies
are still hampered by the lack of an adequate historical perspective from
which to understand the contexts and roots of disaster causality (Oliver-
Smith 1986: 18; Lees and Bates 1984: 146). It is not only the occurrence, 
frequency and intensity of environmental events that are significant but their
sequence that is of critical importance (Winterhaler 1980). The insights that
referred to the 1970 disaster in Peru as a ‘500-year-earthquake’ (Oliver-Smith
1994) or the 1975 earthquake in Guatemala City as a ‘classquake’ (Susman et
al. 1983: 277) had their origins in an appreciation of the structural role played
by external and internal colonialism as factors in determining those disasters.
Similarly, the condition of dependency created by colonialism and cash-
cropping along with climate were credited by some French Marxist economic
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anthropologists as the principal causes for drought and famine in the Sahel
(Copans 1975; Meillassoux 1974). Certain segments of a population are 
often situated in more perilous settings than others due to the historical 
consequences of political, economic and/or social forces. History reveals that
vulnerability may take centuries in the making.

The absence of a historical perspective has not gone unnoticed and there
have been persuasive calls for a more diachronic approach most recently by
Anthony Oliver-Smith and Susana Hoffman in the The Angry Earth from 
an anthropological perspective (Hoffman and Oliver-Smith 1999) and by
Kenneth Hewitt in Regions of Revolt from that of geographers (1997). To date,
however, there have been few such attempts with the notable exception of
McNeil’s study of the historical implications of pandemics (1976). There 
has also been some speculation on the decline and disappearance of cultures
following recurrent natural hazards: that of Mohenjo-daro and the Harappan
civilizations of the southern Indus Valley from massive recurrent floods
(Dales 1966; Raikes 1965) and that of the classical Mayan culture from earth-
quakes that supposedly destroyed popular faith in the religious élite’s 
divine protective ability (Mackie 1961).5 Others have chronicled the fate of
communities who failed to adapt sufficiently to changing environmental 
conditions such as the demise of the medieval Greenland Viking settlement
(McGovern 1980) or who progressively exhausted their resource base such as
occurred with many native American Indian populations following contact
with the Northwest and Hudson Bay Companies in the eighteenth century
(Bishop 1978; Martin 1978). Suggestive as some of these studies are, there has
been no systematic attempt to incorporate hazard into the adaptive evolution
of societies nor study the effects of disasters on the political, economic,
social and cultural structures of large and complex communities such as
states or nations. Nor do such studies readily lend themselves to the domain
of either anthropologists, whose abhorrence of generalisation and predilec-
tion for localised small-scale communities constrain their endeavours in this
respect, or cultural geographers whose field of enquiry rarely focuses on 
the social and cultural historical perspective of human societies. The real 
historical background only comes to light through the chronicles, archives
and annals of the past. The field, therefore, is open to the historian to 
explore the many ways in which societies and destructive agents are mutually
constituted and embedded in the natural and social systems as unfolding
processes over time. As Oliver-Smith so eloquently states: ‘a disaster is a 
historical event – and the aftermath of disaster is process coming to grips
with history’ (1979: 96).

Cultures of disaster

Filipinos, like many other peoples in developing countries have had a version
of this western perception of disaster imposed upon them from outside with
little appreciation of the concept’s inherent cultural specificity or their 
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own cultural differences through a process of invention and dissemination
comparable to the forms of domination identified by Edward Said as 
orientalist (1978). Disregarding the existence of a more nuanced counter-
discourse that focuses more on process than event, the operational notion of
disasters primarily employed in both national and international forums is 
the one that identifies a particular event or set of events as remarkable, and
distinguishes it or them from a larger context of occurrences that may also
exhibit similar signs of instability, distress and jeopardy. Such a definition
involves what Robert Katenbaum refers to as the dynamics of sharpening and
levelling, regarding ‘a few selected events as disasters, while ignoring many
other situations in which human misery and danger is hardly any less severe’
(1974: 66). Through the adoption of what is effectively a distinctive cultural
construction of disaster, there is the implied acknowledgement that an
unforeseen event or accident has taken place or process set in motion, that
matters are out of human control, and that a breakdown of the institutional
structures and perhaps even normative values within society must have 
taken place. The problem having been defined in these terms, the appropriate
measures or reforms can then be instituted to restore normalcy, the myth of a
secure and productive ‘ordinary life’ that is itself a construct of western
social science (Hewitt 1983: 22).

Some writers have even gone so far as to castigate the entire perspective
that emphasizes a specific event as the identifying feature of disasters as a 
pro-western, pro-technology, pro-capitalist bias unsuitable for distinguishing
such phenomena in developing societies (Westgate and O’Keefe 1976).
Instead of trying to understand disasters from a cross-cultural perspective,
alternative non-western, non-technocratic explanations that confer mystical
significance upon such phenomena are often denominated ‘traditional’, a
word mainly used to connote superstition and primitive behaviour, and 
one which usually obscures any appreciation of its significance within a 
particular societal context. Yet the prayers, rituals and codes of conduct 
contrived to interpret and appease such manifestations of the supernatural
often create ‘a fabric of disaster’ that can make of hazard an integral part of
daily life (Katenbaum 1974: 69). Jon Anderson argues that a person’s reaction
to hazard is not random, unordered and wholly immediate but follows from
‘the principal cognitive, affective, and evaluative schemes salient and relevant
to definitions of the situation in the victim culture’. In effect, he argues that
people respond ‘to what those events mean and represent to them within
their interpretative schemes’ (1968: 299–300). Moreover, these previously
devised and transmitted assimilative schemata provide societies with the
means of recognising threatening situations before individuals actually 
experience them. Where the risk of hazard is greatest, it should be 
considered an aspect of the environment with which local cultures will reach
permanent accommodation so that ‘a culture of disaster’ develops.6 The
more a threat is perceived as chronic, the greater the integration of that 
conception will be within the interpretative framework as a ‘normal’ 
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experience, what Anderson refers to as the ‘normalisation of threat’, and one
which can then be transmitted to others as part of that culture’s body of
knowledge (1968: 303–304). Indeed, cultures are likely to have in-built coping
mechanisms with which to deal with such recurrent extreme ecological
processes (Johnston and Selby 1978: 468).

Others have also subsequently argued the need to adopt a cultural
approach towards understanding threat in societies, that the perception of
danger is specific to each, and that acceptable levels of risk and what 
constitutes risk are collective constructs (Douglas and Wildavsky 1982: 35,
186). If the perception of risk is regarded as a social process, then the threat
of danger can have an important role in shaping cultures. In particular, Mary
Douglas examines the ways in which natural dangers have been used in some
societies to uphold community values. She argues that that the process of
making a community inherently involves its members engaging in mutual
criticism and in employing misfortune as a means of raising the level of
solidarity. The stronger the solidarity of a community, ‘the more readily will
natural disasters [sic] be coded as signs of reprehensible behaviour’ (Douglas
1992: 6). Not that this pattern of blaming is a conscious one; it is an uncon-
scious pattern but nevertheless a highly politicised one. The notion that risk
in a society can somehow be studied in a purely objective, cleanly scientific 
manner that ignores culture and that maintains avoidance-loss as the only
rational human motive is dismissed as simply an arbitrary, self-defeating
western construct (Douglas 1992: 41; Douglas and Wildavsky 1982: 194). On
the contrary, the level of accountability in a culture is a highly politicised
issue. Just as in tribal societies, every injury or death is accounted attributable
to sorcery or nefarious activities, so industrial societies are just as likely to
treat the same phenomena as chargeable to someone’s account or caused by
criminal negligence (Douglas 1992: 15). At the same time, however, the fear of
danger tends to strengthen the lines of division in a society, so that the larger
the disparities of wealth in society the more the poor are forced to carry the
blame for the disaster. Crisis only accentuates cleavages in society so that 
if it is one where there are already large inequalities in wealth, the poor 
will suffer more than if the distribution is more equitable. Risk, then, is 
culturally very specific. The need to consider it within a social context 
is slowly growing along with an appreciation of just how loaded the term 
is with political meaning (Liebow and Wolfe 1993: 237; Liebow 1993:
288–290).

The political aspect of risk is even more clearly pronounced in Ulrich
Beck’s concept of Risikogesellschaft or a risk society that attempts to rewrite 
the whole of political science and economics in terms of risk (1986). Beck
constructs a three-fold model of social development that spans the pre-
industrial, the industrial and what he calls a risk society. In the pre-industrial
society, risks take the form of natural hazards that are regarded as effectively
unavoidable and invariably assigned to the agency of supernatural forces. In
the industrial stage, the characteristics of risk change to become contingent
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on the actions of individuals and wider social forces from industrial 
accidents to unemployment. In response, industrial societies develop 
institutions and rules for coping with and mitigating the impact of localised
risks to calculate and apportion their effect and establish burden-sharing
institutions (compensation and insurance schemes). In a risk society, 
however, the impact of modern hazards undermines the previous modes 
of determining and perceiving risk, attributing causality and allocating 
compensation and so throw the functioning and legitimacy of modern
bureaucracies, states, economies and science into question, making risk 
incalculable and unpredictable (Goldblatt 1996: 159–160). Though he
attempts to construct a more inclusive picture of social development that
integrates hazard and risk within a cultural context, Beck still consigns non-
scientific explanations to a ‘pre-industrial age’ where the forces of nature are
simply regarded as agents of the supernatural.

Some of these notions seem to have relevance in the context of
human–environment relationship in Bangladesh, a land mass that shares
many similarities to that of the Philippines in terms of magnitude and 
frequency of hazards and the vulnerability of its peoples. Situated in the Bay
of Bengal, in a delta formed by three major river systems – the Ganga,
Brahmaputra–Jamuna, the Meghna – the country is subject to continuous
flooding on an almost annual basis, often accentuated by tropical cyclones
and tidal surges.7 Use of the term ‘flood’, however, and the consideration of
all such events as ‘hazards’ to be assessed in terms of ‘risk’, falls far short of
any appreciation of the complexity of the human–environment interaction
here. In the first place, floodplain occupants employ culturally informed local
adaptive processes to minimise their potential losses, including an entire crop
rotational cycle that depends on their local knowledge about the timing and
periodicity of floods (Zaman 1994: 140–141). As the main harvest now comes
from a flood-tolerant variety of rice known as aman, Rosalind Shaw argues
that an adjustment has actually been turned to an advantage as farmers have
become dependent on these floods (1992: 203). In fact, what is a hazard for
some may actually constitute a benefit for others. Thus the severe erosion
caused by river systems changing their courses from one year to the next
deprives some farmers of their land but also creates fertile new islands
known as chars that are immediately colonised by land-hungry families 
and the control over which subsequently become matters of intense power
struggles between rich landowners (Zaman 1994: 140; Shaw 1992: 204–205).
Moreover, as the surface of the floodwater is held to be common property to
all, it represents an important source of animal protein to landless families
(Shaw 1992: 204). Women, on the other hand, are particularly vulnerable in
these circumstances and their lives are often more severely disadvantaged
than those of men (Shaw 1992: 206–210).8

A fine line often exists between victim and beneficiary as hazard does not
affect all the people who live through such an experience in the same way. 
In Bangladesh, such distinctions are more readily distinguished by an 
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indigenous terminology that differentiates between barsha that represents the
annual inundation caused by the monsoon rains and is perceived as renewing
the fertility of the soil, and bonna that represents a much more extreme 
inundation causing widespread crop loss and damage and that comes much
closer to the idea of flood-as-hazard conveyed by western terminology (Alam
1990: 355). Vulnerability is often the product of the historical context. As
Shaw argues, the people of the delta region are more exposed to hazard now
largely as a result of processes set in motion during the colonial era that 
concentrated land ownership in the hands of an elite class of zamindars (1992:
205). Disregard of the social, cultural and historical nature of disasters leads
to a disregard of the manner in which hazards affect rich and poor, men and
women, rural and urban workers differently. Risk is very much culturally
specific and some societies have often normalised that sense of threat and
adopted mechanism over time for coping with it.

The suggestion that a society’s past accommodation and constant exposure
to the threat of disaster is important to the generation of its present culture
deserves serious consideration in the case of the Philippines as one of the
most hazard-prone land masses on earth. Quite clearly, a fuller understanding
of the operation of society and state in the contemporary Philippines 
necessitates consideration of the role hazard plays in shaping the political
structure, economic system and social order. But, perhaps, too, people’s
behaviours and activities that may appear maladaptive and obscure to 
western social scientists need to be reassessed in the context of the decision-
making frameworks within which individuals operate and have come to
terms with extreme situations in such an environment. Perhaps, the whole
notion of threat is so interwoven into the pattern of historical development
and daily life that many aspects of Filipino culture that are perceived as 
distinctive have their origins, at least, partly in the need for collective action
in the face of common dangers. Moreover, what effect has the constant 
exposure to hazard and the experience of disaster had on shaping the 
characters and psychoses of peoples who have evolved entire cultures 
effectively ‘in the shadow of the volcano’?

In the shadow of the volcano

The realisation that Filipinos share distinctive cultural heritages that may
somehow be shaped by the threat of hazard is implicitly understood if not
generally recognised. They are constantly being reminded that theirs is a
country exposed to all types of calamity: that they have come to accept 
‘torrential downpours, typhoons and earthquakes as realities of life’ (Ahmed
1994); that theirs ‘is a life particularly prone to calamity’, one where they
‘have hardly had time to bury their dead and pick up the pieces before the
destruction starts again’ (Robles 1991: 1, 6). Dr Roman Kintanar, a retired
director of PAGASA, rated the Philippines a ‘7’ or ‘8’ in a hypothetical 
grading of vulnerability to hazard, adding almost jocularly that ‘there aren’t
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many countries that can beat us in the natural disaster category’ (Ahmed
1994). The degree to which the experience of disaster has been incorporated
into the society’s collective consciousness is perhaps most poignantly
expressed by Camelita Canila, a community-based physician in Leyte when
the flash-flood devastated Ormoc City in 1991. ‘This has been a nagging 
daydream for me,’ she writes ‘especially when patients victimised by disaster,
whether man-made or natural, consult me or just come around to talk to me.
Each time I always pray that I won’t get tired of listening because the stories
of survival they tell, the ordeals they and their families have undergone, have
become so common that there is always the danger that one can get so used
to them as to be indifferent to them’ (Canila 1992: 16).

The evidence that this common experience of disaster, this normalisation
of threat, may have been a significant factor influencing the development of
cultures in the Philippines is expressed in a number of disparate ways. It is
there in the historical record, in the design and construction of buildings, in
the agricultural system, in the constant relocation of settlements and in
migration. Many of these are themselves coping mechanisms that have
evolved in order to permit communities to come to terms with the constancy
of hazard and to mitigate the worst effects of disaster. Others are more 
mechanisms to deal with the emotional and psychological requirements of
living with uncertainty; they may influence generally accepted character
traits, inform normative values, determine religious beliefs, or even underlie
mass psychoses. Whether such practices are sufficient to constitute a 
coherent body of local knowledge, separate from and in contrast to 
the notion of a ‘universal’ and western scientific thought, is a matter of
considerable debate (Jansen 1998: 171–178). They do, however, represent 
a distinctive pattern of activity and behaviour among Filipinos, despite 
obvious cultural differences between ethnic communities, to that premised
upon the assumptions of avoidance loss so much favoured by western social
science, and they do raise important questions about the way in which many
cultural forms and traits have been previously interpreted.

Historical adaptation

The historical record provides evidence of cultural adaptation to the 
constancy of environmental threat that most readily conforms to accepted
notions of substantiation. In particular, architecture offers a unique means of
examining the human–environment interchange. The form that structures
take and the method and fabric of their construction are indicative of the
degree to which known seismic and meteorological hazards were considered
or whether the building proceeded largely according to external codes of
competency and functionality. The simple nipa and palm hut, in all its local
manifestations, represents just such a case. This type of dwelling quite clearly
serves as a much more suitable basis from which to develop construction
techniques suitable to local conditions.9 It has also proven extraordinarily
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resilient in historical terms despite its repeated vilification by successive 
colonial and national governments, who have alternately branded it as 
‘primitive’, ‘fire-hazard’ or ‘squatter settlement’ and banished or removed 
it whenever possible. The greater safety of such buildings was certainly 
recognised in the past. The eruption of Taal volcano on 11 August 1749, and
the more than one hundred tremors that accompanied it, apparently proved
sufficient to persuade the inhabitants of Manila ‘to vacate the capital for
straw and nipa houses in the countryside’ (AMO Box–13, 8). Again, the
major earthquake that struck Zamboanga and Cotabato on 5 February 1889
reportedly did ‘no serious damage’ as most of the houses were ‘of light 
material’ (Repetti 1946: 283). These ‘nipa districts’ even proved resilient in
the face of high winds so long as adequate warnings were given ‘to make 
possible the bracing of houses and the weighing down of roofs’ (Report
1907: 2, 52).

Indigenous architectural forms are often closely adapted to environmental
conditions. Thus traditional house styles in the Batanes had low ceilings as a
precaution against the frequency of typhoons in the islands (Blolong 1996:
21). New materials such as galvanised iron and concrete were successfully
incorporated into the structure during the late nineteenth and early 
twentieth centuries without seriously compromising the edifice’s overall
adaptation to environmental conditions. Moreover, attempts were still being
made to reinforce the overall design through the use of heartwood in walls
and as posts to support the roof after the catastrophic earthquake of 1918
revealed the potentiality of the low, heavy ceilings to collapse. As Florentio
Hornedo concludes, the Ivatan house is the product of ‘a people’s effort 
to adapt themselves and their homes to a constantly hostile climate by 
combining available materials with borrowed technology and craftsmanship’
(2000: 56–72).

Spanish architects appear to have been initially either unaware of or
blithely indifferent to these local circumstances. The Manila that was built on
the wealth of the trade bonanza across the Pacific during the early seven-
teenth century was constructed in the style and manner of a Hispanic city
anywhere else and largely reduced to ruins by the devastating earthquake of
30 November 1645. Subsequent colonial architecture lost much of its grace
of line and form along with its lavish disregard for seismic activity. Public
construction techniques, so evident in the use of extensive buttresses, 
massive body structures and the squat bell towers found in provincial
churches, were designed to minimise such damages. The style even became
known, rather suggestively, as ‘earthquake baroque’ (Rantucci 1994: 64).
Domestic architecture, too, underwent a similar radical transformation.
Fixed foundation posts gave way to the greater use of bamboo and the
employment of other techniques designed to increase flexibility and to 
compensate for a certain amount of earth movement. Solid upper storeys
were replaced by ones constructed from lighter materials. In fact, the style
usually referred to as ‘Spanish’, and typified by the Casa Manila complex 
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in present-day Intramuros, was really more of a syncretic adaptation of
Hispanic and indigenous building techniques.10

The threat of hazard is also very much present in the form of local 
agricultural systems whose practices demand re-evaluation from the 
perspective of providing an effective mechanism for reducing crop losses and
averting the likelihood of disaster, especially famine, rather than that of
efficiency and yield from which they are normally assessed. Crop diversifi-
cation as an adaptive strategy is a common feature of traditional farming
methods as a means of providing access to a secure food source in times of
climatic adversity (Lim 1994: 257). Indeed, there is even evidence that high
yield varieties of genetically altered rice may be incorporated into such a
farming strategy, not on account of its greater productivity, but for its shorter
growing cycle that is seen as an asset against drought in years of poor rainfall
(Heijmans 2000). Certainly, the Ivatan, who inhabit the exposed Batanes
islands off the northern coast of Luzon, have adopted an agricultural 
strategy that has clearly evolved as a consequence of long exposure to hazard
over time. Traditionally, they cultivate a wide variety of different crops that
are seen as a hedge against the ravages of both typhoon and drought. In 
particular, they plant root crops such as yam, sweet-potato, taro, garlic, ginger
and onions, as the location of the tubers ensures a better chance of survival
during high winds. Rice may also be grown but not extensively due to the
much higher risks involved in its cultivation. It and other surface crops are
always planted in fields situated in natural depressions and usually ringed by
vutalaw trees (Calophyllum inophyllum) whose height and dense branches make
excellent windbreaks.11 These trees are also grown extensively to provide 
protection to dwellings during storms and serve as ‘anchors’ for livestock
who are tethered to them during high winds (Blolong 1996: 17–19).

The case of the Ivatan also raises some intriguing questions about the way
in which ‘outside experts’ may need to reassess their notions of minifundia
or land fragmentation in developing societies. Held to be the unfortunate
consequence of equal inheritance among siblings, it is generally regarded as
an almost ‘feudal’ relic of an unreformed land system that restricts output,
hinders economies of scale and obstructs the efficient deployment of labour.
Such reports usually conclude by recommending the reconsolidation of land
holdings into more productive units. Again, such a view may start from the
erroneous assumption that the desired norm is larger fields that customary
practices have somehow unwittingly undermined. Among the Ivatan, for
example, land fragmentation is regarded as an important mechanism 
for ensuring food security. Planting in widely scattered parcels minimises 
the likelihood that an entire harvest may be lost to hazard and increases the
chances of some food sources even in the worst of circumstances (Blolong
1996: 17). In societies exposed to the constant threat of hazard, such farming
strategies make good sense from the perspective of local farmers who are
mainly engaged in minimising risk rather than maximising surplus (Scott
1976). Unfortunately, the increased commercialisation of agriculture and 
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the reliance on cash crops have adversely affected these types of adaptive
strategies (Alexander 1997: 299).

A final recourse to hazard when other adaptive strategies have failed in the
past has been for the survivors of such communities to migrate and relocate
their settlements in safer locations. In this way, the people of Lipa abandoned
the beachside site of their town in 1756 and moved to another location
inland. Many houses had been destroyed under the weight of ashes and
stones during the devastating eruption of Taal volcano in 1754 and still 
others had been affected by the accompanying severe flooding as the waters
of Laguna de Bay inundated the lower part of the town with waves head-high
penetrating as far as the church (AMO Box–12, 1/6). Similarly, survivors
from the town of Guinobatan destroyed by the eruption of Mt Mayon in
1814 moved first to Mauraro and then to Panganiran in search of a safer place
further removed from the activity of the volcano (AMO Box–13, 2/4). Later,
the chronicler of Libog describes how the images of the patron saints of four
churches along the main provincial road were removed and taken to a place
of safety before their villages were destroyed during the eruption of Mt
Mayon in 1888. Apparently, the inhabitants of Libog were advised by their
fiscal, Estanislao de Antonio, to move to a new location at Bolo situated in a
natural cove that provided ample protection from the torrents of lava and
lahar emanating from the volcano’s cone. The town’s duly constituted
authorities subsequently made a public avowal to hold a day of thanksgiving
each 5 August in gratitude for past protection and as a request for divine 
assistance during future eruptions (AMO Box–13, 8).12 Movements of
residence and migration such as these adopted by communities as strategies
to minimise risks or reduce mounting losses have been reported in the 
ethnographic literature on many occasions (Torry 1979a: 519–520; 1978:
175). In particular, James Spillus notes how historically migration was one of
the principal strategies adopted to cope with typhoons on Tikopia, a small
island in the Solomons (1957). Migration was also a noted feature in 
communities following the eruption of Mt Pinatubo in 1991, some of whom
went abroad as overseas contractual workers (Mula 1999: 126–130).

Coping mechanisms

The strategies adopted by communities to reduce the impact of hazard or
avoid the occurrence of disasters are known as coping mechanisms and are
based on the assumption that what has happened in the past is likely to 
repeat itself following a familiar pattern. People’s earlier actions, therefore,
constitute a reasonable framework for guidance during similar events (Blaikie
et al. 1994: 64). In the Philippines, migration and relocation can be regarded
as preventative coping mechanisms in that they are attempts to prevent the
same set of circumstances from reoccurring; architectural syncretism and
agricultural practice, on the other hand, are impact-minimising coping 
mechanisms in that they seek to minimise losses and facilitate recovery. But
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there are also other ways of defining coping mechanisms as cognitive or
behavioural responses designed to reduce or eliminate psychological distress
or stressful situations (Fleishman 1984). The sheer frequency and magnitude
of hazards that all Filipinos are exposed to has led the anthropologist 
F. Landa Jocano to identify various cultural coping mechanisms that he 
considers have been developed to come to terms with living under the 
constancy of threat and that are shared by peoples of all ethnic origins in 
the archipelago (Robles 1991: 1 and 6).

Principal among these are the characteristics often conveyed in the Tagalog
expression of bahala na that is usually, if somewhat erroneously, translated
as simply fatalism. As might be expected, there is an element of a ‘leave it to
fate’ sentiment expressed by the term. For example, local people, in what
appears to be an act of supreme indifference to the risks by both owners and
wayfarers alike, will take passage in much smaller and generally overloaded
vessels after the larger ferries that provide the main means of transport
between Luzon and the nearby islands are restricted to port by the raising 
of typhoon signals.13 Moreover, the Coast Guard and local government 
officials, though fully aware of the practice, simply choose to ignore it
(Ahmed 1994). What is missing from this interpretation is any appreciation
of the sense of risk-taking; bahala na is also about courage and daring and a
sense of finely calculated assessment of the odds (Jocano 1999: 70). At its
most extreme, the sense that life is essentially a game of chance or one 
colossal gamble.14 Cynthia Bautista observed this notion of calculated risk-
taking at work among the residents of Concepcion (Tarlac) faced with the
threat of lahar from Mt Pinatubo during the typhoon season of 1992 (1993).
Warned of the strong probability that their homes would be in the path of
the advancing flows, they still maintained that they would be safe and that the
unmonitored patterns of siltation in the river would deflect the volcanic
debris elsewhere. This form of reasoning subsequently led Bautista to 
try recasting their behaviour in terms of the discourse of science and the 
calculation of probabilities.

The lahar corridors we painstakingly identified may have been associated
with a high probability of occurrence, say 80 per cent, but there was a 
20 per cent chance of non-occurrence due, among others, to the 
unmonitored changes in the expected passageway of the rivers with each
lahar episode. The residents of Concepcion had hoped for the miracle
that our scientific predictions were wrong. In probabilistic terms, their
hoped-for miracle was the outcome of falling in the error term. And by
a lucky chance, it did!

(Bautista 2000)

In behavioural terms, then, bahala na is equally an active calculation of the
odds as it is a passive sense of acceptance of one’s fate. Nor is it without an
element of faith either: faith in the efficacy of prayer and in the intercession
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of divine protection. Christianity has also been syncretically incorporated
into a cosmology that is not wholly indigenous or wholly exotic but is a
hybrid formation (Bankoff 1999). The importance of prayer and ritual as
mechanisms in propitiating and rendering safe an environment has been
noted in many cultures (Torry 1978: 177–178). An anthropological study of
communities located on the slopes of Merapi volcano in central Java
recorded the use of invocation and purification ceremonies as important
stress-reducing mechanisms employed by local inhabitants. Informants also
reported finding the charred remains of human shapes still kneeling with
their foreheads on the ground in the ritual position of Muslim prayer 
following the eruption of 1930 (Laksono 1988: 189, 192–193).

Bautista certainly comments on the fervour with which local people
around Concepcion resorted to both Christian prayer and the shamanistic
rituals of local espiritistas, including a procession of holy statues along the
dikes, to strengthen the village’s defences and protect themselves from lahar
(Bautista 2000). Later, faced with advancing mudflows from Mt Pinatubo,
some of the residents of barangay Santa Rita refused to leave their homes and
placed religious statutes in their front yards ‘hoping that the power of prayer
and faith would divert the lahar’s fury elsewhere’ (Lopez 1991: 20). Similarly,
prayer was the first thing many local people resorted to during the Baguio
earthquake in 1990 (Robles 1991: 1 and 6). However, in the final analysis of
things, if it’s your fate, then bahala na, that’s what’s going to happen despite
the best efforts of human and divine intervention. The majority of survivors
from the Ormoc flash-flood in 1991 attributed the tragedy to supernatural
causes, 47 per cent solely and a further nine per cent to a combination of
paranormal, natural and human-induced factors (Alix 1996: 29–30). All in all,
concludes Jocano, the perception of destiny as expressed in the concept 
of bahala na provides a ‘formidable armour against the suffering brought by
disasters’ (Robles 1991: 1, 6).

The other core Filipino value identified by Jocano as a culturally specific
coping mechanism is what he refers to as that of pakikipagkapwa or ‘being one
with the other or with others’ or ‘being part of the group’ (Jocano 1999: 66).
The meaning behind the concept is definitely more complex than mere
‘unity’ or ‘togetherness’ and has the connotation of shared identity and 
common association. In this sense, it shares many of the same connotations
as other terms often used interchangeably as alternatives to describe this
aspect of character such as bayanihan and pakikisama, though the emphasis is
subtly different in each case. Bayanihan connotes more toiling on another’s
behalf and of assuming another’s burdens, while pakikisama conveys the
notion of sanction against breaking ranks with the group regardless of
whether their action or activities merit personal approbation.15 All these 
are attempts to express a sense of shared community, often defined in 
operational terms as neighbourhoods, that will guarantee support for its
members especially during times of personal travail or common hardship
such as in an unfolding disaster situation (Jocano 1975: 166–187; 1969:
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96–98). Households and neighbourhoods in Northern Luzon responded to
the Baguio earthquake of 1990 by sharing food, shelter and transportation
resources through operating communal kitchens, providing shelter to the
homeless and organising a transportation pool (Cola 1993: 250–253). The
public response was also tremendous: volunteer and rescue teams converged
from all over the nation to help in rescue and recovery operations and 
considerable amounts of food and other supplies were donated to help feed
and shelter the survivors (Barros et al. 1991: 14). Moreover, it was noted 
how Philippine military cadets and miners from Benguet persevered in their
rescue efforts long after the foreign rescue teams had given up hope and
moved on (Robles 1991: 1, 6). Evidence of self-generated community action
in the form of sandbagging and dike maintenance was also noted among the
tenant farmers of some barangays menaced by lahar following the eruption
of Mt Pinatubo (Bautista 2000). The degree of interdependence, the need 
for cooperation and of constructing strong social support networks are
important coping mechanisms in cultures faced by continual environmental
uncertainty (Blaikie et al. 1994: 67).

The final characteristic identified by Jocano in this respect was the 
particular sense of humour shared by many Filipinos and their ability to
laugh in the face of even the worst calamity or disaster. Certainly, the oppor-
tunities for graft provided by the relief and rehabilitation works undertaken
in the years following the eruption of Mt Pinatubo in 1991 provided the basis
for much merriment. Jokes were made based on the derivation of the 
volcano’s name: wags made much of the root tubo meaning to profit, 
renaming the mountain Pinagtubuan or something from which profit has been
derived (Rodolfo 1995: 88). Jocano explains this characteristic as a means of
spreading pain or embarrassment in society ‘so much so that when people
laugh at a person who slips and falls, the victim usually laughs too’ (Robles
1991: 1, 6). Story telling and swapping jokes with friends was perceived as an
important means of dealing with angst, relieving stress and overcoming
anguish among the survivors of the Ormoc flood (Alix 1996: 39–40). Reports
of the aftermath of the Mayon eruption of 23 June 1897 describe how 
survivors would tell jokes while collecting the charred and grotesquely 
disfigured bodies of the dead, comparing the separation of body and soul to
a ‘slow’ husband being left by his ‘fast’ wife, or the remains of a dead coconut
farmer to the oil he used to make. ‘They told all sorts of jokes and so instead
of being sad while gathering the dead, they were all laughing. The pain in their
hearts was great but the jokes were compared to water that extinguishes a fire.
The jokes were made to defend one from getting weak, and so to be able to
go on gathering the dead without shedding too many tears’ (Mayong 1897: 8).
There is also evidence that such strategies were adopted historically as a
means of incorporating times of great loss into a community’s collective
memory in a way that it was rendered more manageable on an individual
human scale. Selga notes how disasters were often identified by the names of
religious celebrations on or near the date of their occurrence. The earthquake
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that hit Manila on the night of 1–2 February 1791 was popularly known as
the Terremoto de la Candelaria, that of the ‘candle holders’ after the feast of
the Purification of the Virgin in which such lights are distributed throughout
the congregation. The devastation of Manila in 1645 in which more than 600
people died was more widely known as El Temblor de San Andrés whose feast
day was held on 30 November (Selga 1938: 206, 66, 207, 74).16

Coping mechanisms are also manifest at a much more practical level of
behaviour, too, in the actions of individuals and families. Rosana Mula’s
study of household responses to the continuing threat of lahar from Mt
Pinatubo in Camiling, Tarlac, describes the way in which extended families
altered existing production strategies and adopted alternative ones to better
mobilise their remaining resources in a disaster situation. Thus she observed
a shift away from transplanting to direct seeding as a means of minimising the
labour input in the face of uncertain returns when even light rainfall may
cause flooding in lahar-laden rice fields. Many farmers also experimented
with growing alternative crops such as sweet-potato or practising a more
intensive form of agriculture through ‘layering’. Much greater recourse was
made of indigenous forest produce such as wild bitter-melon and passion-
fruit, rootcrops such as buga and karrot, and bamboo shoots.17 Nor was the
social structure of households unaffected: membership became looser, roles
and responsibilities were renegotiated to be more flexible, and many chose to
migrate. Beyond the household, kinship relations functioned as a significant
coping mechanism but proximity was also an important factor and 
neighbours were often part of an extended support network (Mula 1999:
115–118, 138–139). Inside the household, the need to come to terms with the
constancy of threat is often a very practical matter.

Cultural manifestations

While none of these attributes are peculiar in themselves to Filipino cultures,
their particular configuration is perhaps indicative of a shared sense of
character to be found among the various ethnic groups who inhabit the
archipelago. Certainly Dr Alfredo Lagmay, Emeritus Professor of Psychology
at the University of the Philippines, contends that the environment has been
influential in shaping society. He argues that living with the constant threat 
of disaster, the loss of home and facilities, facing starvation and sickness,
experiencing displacement and resettlement, and often even the destruction
of one’s social support system and cultural network has had a pathological
effect on people. ‘There is a primitivization of impulse’, he writes. ‘And 
children can feel the very severe stress. They have no vocabulary for this, but
they have a continuous sense of anxiety, a fear of the unpredictable.’ 
However, Filipinos learn to confront these apprehensions, to become 
psychologically ascendant and not to be mastered by events, a trait recognised
by the national hero, Jose Rizal, when he compared the character of a Filipino
to the nature of bamboo, bending with the wind but bouncing back (Robles
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1991: 1, 6). To others, however, the very intensity of society’s collective 
anxiety is itself a factor influencing the frequency and magnitude of hazard
in the Philippines. Rubin Makalintal contends that the mass sense of help-
lessness and powerlessness of people living in economically depressed and
government-neglected regions generate such strong negative thoughts and
feelings that their release into the atmosphere attract averse consequences,
unconsciously precipitating calamities. Nor can Makalintal and his ideas be
completely relegated to the lunatic fringe of intellectual life as his views 
were expounded in an eminently respectable conservative daily, the Manila
Bulletin (1991: 7, 27). This sense of apprehension and unease manifests itself
culturally in both public debates and private lives, in the discourse of the
political arena and at the level of belief. Ultimately, it is often a question
about whom to hold responsible, about whom to blame.

The notion that cultures of disaster may have implications for the political
life of the Philippines deserves consideration. The concept of bahala na has
its political parallel in the degree to which the Filipino public lack confidence
in the government’s ability to protect its citizens. In the 1990s, several surveys
were commissioned to explore public attitudes towards PAGASA. One of
the results of a chronic undercapitalisation of the meteorological service has
been to undermine public confidence in the weather bureau.18 Its weather
forecasts have a popular reputation for being notoriously inaccurate and
undependable: ‘If PAGASA says that the sun will shine, expect a rainy or
stormy day. If it says the tide will be high, then we expect it to be low’ (Dairo
1995). The result was that many people simply ignored its broadcasts; 
residents threatened by Typhoon Nitang (Ike) in 1984 paid little heed to
meteorological warnings and were caught unprepared when the cyclone hit
causing 1,028 deaths. In subsequent interviews, it became clear that local 
people had problems comprehending weather bulletins and appreciating
their urgency.

Such concerns prompted PAGASA to modify its weather warning system,
simplifying the language used in its bulletins, and creating a new three-tier
format to which a supplementary Signal 4 was added in the wake of Typhoon
Ruping in 1991 to denote super typhoons with very destructive winds 
(Castro 1990).19 Despite more favourable findings in a subsequent survey
conducted in 1992, trust in the efficacy of PAGASA remains low.20 The 
survey revealed that 49 per cent of people considered government agencies
could do little to reduce the damage caused by natural forces. Moreover,
these perceptions were highest in Mindanao and the Visayas (70 per cent and
64 per cent), in rural areas (57 per cent) and especially among the lower socio-
economic groups (E 58 per cent, D 52 per cent, ABC 24 per cent) – precisely
those areas and sectors hardest hit by disaster (Sandoval 1994: 6). Professor
Lagmay maintains that the impotence of government services in this respect
is responsible for the disregard with which people hold national politics and
for a growing public sentiment that people are able to dispense entirely with
the machinery of bureaucracy and administration (Robles 1991: 1, 6). The
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sense of government failure and neglect stands in marked contrast to a 
Filipino’s own and local community’s coping mechanisms to deal with the
trauma of disaster. ‘It is this contrast between cultural coping mechanisms,
and government coping mechanisms – one copes, the other doesn’t – that
could be the salient lesson of these disasters’, observes Jocano, who identifies
the problem as a system of government alien to Filipino values and 
traditions. People are unable to relate to a political model imported from the
United States in which indigenous cultural values have been transmuted by
the bureaucracy so that ‘family loyalty becomes nepotism, generosity
becomes bribery, utang na loob becomes corruption’ (Jocano 1999: 71).21 The
result is a population inured and apathetic to disaster and a political system
that lacks the will to make long-term plans: ‘In a country beset by calamities
most of the time, any planning is hard to do, and so (the argument goes) it
might as well be forsaken. The culture becomes a reactive one, prodded along
by events and not mastering its future’ (Robles 1991: 1, 6).

The flip side of this lack of confidence in public institutions is a religious
mysticism that also pervades contemporary political life in the Philippines
and can trace its origins to a long historical tradition of visionary and 
messianic figures (Ileto 1979). Governments may not be credited with the
ability to do much to mitigate the devastation wrought by the forces of nature
so there is a need to call on heavenly assistance. The apocalyptic character of
Mt Pinatubo brought forth just such sentiments. Its advent was heralded by
a white robed visionary from Botolan who had an ominous vision two nights
previous to the eruption, while a medium in trance received a message from
the Virgin Mary for Mayor Gordon of Olongapo that the city would be 
saved if he organised a religious procession to plead for divine intervention.
Meanwhile, the ever-indomitable Imelda Marcos phoned from Hawaii to 
say over the radio that the eruption was punishment for the government’s
refusal to allow her to bring home the corpse of her husband for burial. Such
goings-on moved the Fil-American volcanologist, Kelvin Rodolfo, to observe
that ‘the Philippines may have the greatest numbers of professed miracles
and saintly apparitions of any country in the world’ (Rodolfo 1995: 39).

However, such quasi-religious apparitions can have much more serious
political consequences when the originator of these prophetic messages is
none other than the publicly acknowledged ‘spiritual adviser’ to the president
of the republic. In light of Brother Eddie Villanueva’s relationship to Joseph
Estrada, the former’s understanding of Philippine history and the current
political situation suggest that these views may have had influence at the 
highest level of government. According to Villanueva, Filipinos have not
learnt the hard taught lessons of history and that was why ‘the nation is
under the chastening of the Righteous Lord once again’. While the nation
had earned the admiration and respect of the peoples of the world for 
the Philippine Revolution of 1896–98 and for EDSA in 1986, the failure to
correctly attribute these events to divine intervention and the erection of a
statute to the ‘Queen of Peace’ (Virgin Mary) brought down God’s wrath
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upon the people, ‘shaking our nation with noisome pestilence’: six coup
attempts, drought in the rainy season, killer earthquakes and the eruption of
Mt Pinatubo. However, the public witness and rededication of the nation to
the Living God by various Christian churches, ministries and fellowships 
at the Paghahandog ng Bayan sa Dios held on 8 October 1994 resulted in the
economic turnaround of the country and the recommencement of peace
negotiations with the Communist Party of the Philippines. But once again,
the future of the nation was jeopardised by the hospitality extended to the
Pope during his visit to the country in the mid-1990s which precipitated
‘swarms of locusts and scores of rats, alternating storms and typhoons, 
rampaging flash floods’, stalled peace talks in the south, and the Ipil massacre.
Mudflows and army coups, divine wrath and foreign investment, nature 
and politics have all become one in the perception of Brother Villanueva. 
The devastation wrought by Typhoon Mameng in October 1995 was no 
coincidence: ‘We must all know by now that all the disasters that happen in
our nation are not incidental occurrences but consequential results of our
stiff-neckedness and rebellion to the Truth of His Word’ (Villanueva 1995: 9).

While the influence of views that depict the forces of nature at the 
command of a vengeful divinity should not be overstated, the ideas and 
values that underlie cultures of disaster pervade the very fabric of the
nation’s political life. The threat of hazard shapes the way in which power
relationships are articulated at and between local, regional and national 
governments. Early in 1993, the Eastern Visayan Regional Development
Council sent a petition to President Ramos urging that the government
weather bureau refrain from using map co-ordinates for the two provincial
capitals of Samar when tracking typhoons crossing the country. Borongan
and Catarman (respective capitals of East and North Samar) are used as 
reference points to determine the path and direction of these storms. Jose
Mazo, the Assistant Regional Director of the National Economic Develop-
ment Authority, claims that PAGASA’s monitoring system fosters the myth
that all typhoons enter the eastern Visayan region and creates the impression
that tropical storms always pass over these places. According to Tacloban
City local planners, the practice makes the region less attractive to potential
investors who consider their capital more at risk here than elsewhere in the
country and so deprives local people of much needed development funds
and employment opportunities. The matter became such a contested issue 
of local politics that regional authorities initiated their own promotional
campaign after the petition was denied by the national government, main-
taining that the eastern Visayas was only the fifth most typhoon-battered
region in the country over the last 49 years.22 ‘This is a serious matter’, 
comments Mozo; ‘it involves the mind’ (Recuerdo 1993: 8–9).

And it is in the ‘mind’, or more precisely in the interpretative processes by
which Filipinos attempt to make sense of the world about them, that the
effects of living in the shadow of the volcano become so evident. The fickle-
ness of a hazardous world, the unpredictability of when a disaster might
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occur and the element of chance as to whom it might affect, gives rise to what
in Tagalog is referred to as nasisiraan ng ulo, the fear of losing control over
one’s life and of one’s destiny, perhaps, even over one’s mind. Lourdes 
Ignacio depicted the psychological state of the disaster survivors she studied
as exhibiting a ‘sense of unstable instability’ (Ignacio 1994: 263–266). Similar
anxieties have been noted in other cultures (Laksono 1988: 192) where it has
been described as a debilitating dependency syndrome (Oliver-Smith 1992)
or classified clinically as post-traumatic stress (Hodgkinson and Stewart
1991: 18–21). In the Philippines, however, this individual state of mind can
take on both a public and collective manifestation in outbreaks of apparent
mass hysteria in which a widespread feeling of anxiety over something that
may be fact or may be pure fiction manifests itself in exhibitions of frantic
behaviour by large numbers of people.23 Thus the residents of Libog were
reported to have displayed more panic than any other town in Albay during
the eruption of Mt Mayon in 1928. The cause was finally traced to the vivid
accounts and scarred limbs of survivors from previous eruptions in 1888 and
1897 that caused ‘consternation among the younger folks assembled in the
public plaza’ and proved ‘a serious obstacle to the efforts of the Insular,
Provincial, Municipal and Red Cross Officials to restore self-assertion and
calmness among the masses of panic-stricken people’ (AMO Box–13, 8).

However, hysteria is often spread by nothing more substantive than
rumour. A letter, warning of an impending catastrophe worse than the one
that befell Ormoc, caused a frenzied reaction in Cebu City when read over a
local radio station on the evening of 16 November 1991. It recounted how 
the author, a certain Edgar Zamora, had met a strange boy in a park that 
September who had foretold the disaster in Ormoc but it was only sub-
sequent to the tragedy that he realised the boy had been making a prediction.
The same boy had then reappeared a few days after the flood warning of an
even worse fate for Cebu City. Only if its residents turned to God and placed
posters in their homes and in public places calling on people to both love 
and fear God (Higugmaa ang Diyos. Kahadloki ang Diyos) could such an
impending disaster be averted. On the day following the radio broadcast,
such posters flooded the city. People began to fill churches and others started
prayer vigils. Taped copies of the broadcast circulated even to neighbouring
towns. Numerous reports of strange portents (talimad-on) were reported
recounting paranormal sightings: three moons over Argao or a monster fish
with only one eye. In fact, credence in the story only really began to diminish
after both archdiocesan and civic authorities took steps to refute the
prophecy, ban further broadcasts of the letter, and prohibit the posters
(Bersales and Nolasco 1996: 48–50).

Nor is the Cebu incident just an isolated event in Filipino history. The late
Fr Miguel Selga who passed much of his long and distinguished career at the
Manila Observatory collecting data on typhoons published a curious paper
towards the end of his life describing a mass state of fear that he had observed
on occasions in the Philippines and for which he coined the word tifonitis. 
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He defined this condition as ‘a pathological state owing to nervous over-
stimulation produced by the frequency or extraordinary intensity of
typhoons’. And he then proceeds to recount in great detail the events 
of mass-induced hysteria that followed the passing of five strong typhoons in
quick succession between 15 October and 10 December 1934. His account
bears many similarities to those described at Cebu City even including a 
letter written by an old man in Mexico (Pampanga) at the beginning of
November predicting a worse typhoon than the devastating one that had hit
Manila the month before. There are reports from all over central Luzon and
the Bicol region of farmers abandoning their fields, of neglected fish pens, of
parents not sending children to school, of general apathy, lack of concen-
tration and of a sweeping religious mania that the end of the world was at
hand. Mass panic broke out among the fisherfolk and coastal dwellers around
Manila at a rumour that two powerful typhoons from opposing paths would
strike one another over the bay causing a devastating tidal surge. The dread of
typhoons extended to fear of other natural phenomena, especially of earth-
quakes and was most pronounced in the larger cities and among those already
most severely affected as rumour fed on panic that, in turn, gave rise to more
rumour (Selga 1935: 54–58).

Selga concludes with an account of an intriguing interview he had with
‘one of the most typical cases of tifonitis’ that had stretched his patience to
the limits. A young man from Cavite had approached Malacañang claiming to
have important information on typhoons and had naturally been referred 
on to the Observatory. The intelligence he subsequently imparted to the
incredulous priest ‘who would not have believed it if he had not seen it with
his own eyes and heard it with his own ears’ was the news that elders in the
mountains of his province had old books that charted the phases of
the moon and the position of the planets from which could be predicted the
height of the tides, the state of the harvest, the scarcity or abundance of fish
and the severity of storms for the next 15 years. He had come to tell them that
within five days a volcano would emerge from the depths of the sea off
the Visayas, that many local steamboats would be sunk, but that then the
Philippines would be absolutely free of typhoons for the next five and a half
years (Selga 1935: 58).

Such accounts hint at an entirely different way of perceiving reality where
the workings of the natural world are not regarded as the result of simply
physical forces but also of unseen ones. A parallel spirit dimension exists
alongside that of the human one that is no less as real as the world of matter
and draws its origins from an animist cosmology. The Christian God has been
incorporated into this worldview as the chief among spirits that people relate
to much as a father. Like a father, he has two facets to his character: he is the
object of petition and gratitude when he grants favours but the object of
anger and tampo when he withholds them (Bulatao 1992: 50–52).24 In the
Visayas, this is often represented in terms of grasya, the grace of the super-
natural that abounds in the natural environment and that manifests itself
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in the bounty of nature, and gaba, the curse or punishment of the same 
for unacceptable behaviour and that is often conceived of as a form of
retribution for what has been inflicted on others. In particular, natural 
hazards are typically depicted as forms of gaba, punishment for one’s past
actions or sins that fall on the innocent as well as the ‘guilty’ and that may
cause a degree of suffering totally out of proportion to the transgression
itself (Garcia 1976). Nor does gaba necessarily happen immediately but may
come gradually with time though, ultimately, no one ‘can escape the wrath of
God’ (Jocano 1969: 102).

Such is the recurring motif in most accounts of disasters; the feeling that
hazard has been brought down upon the individual or the community as a
result of one’s own bad actions. It is certainly a feature of historical accounts;
survivors of the 1897 eruption of Mayon felt that ‘this was really the 
punishment of God to us’ that would have to be ‘accepted because we 
probably disobeyed you’ and that ‘if you really want to take us, even if we run
as fast as lightning and thunder, we will still die . . . but if you still want to give
me life, even if I can’t move from burns, pains anymore, I will not die’ –
bahala na (Mayong 1897: 2). But such ideas have not lost their currency with
the passing of time. The killer flood that devastated central Luzon in the
1970s was explained as God’s punishment for having lost a venerated statue
of the Santo Niño and blamed on the mayor of Manila (Mercado 1976: 184).
Surveys of the Ormoc flood survivors recorded that 47 per cent of all
respondents attributed the event to supernatural causes such as God’s will,
just punishment for sinners, a trial to test one’s faith or the work of the Devil
(Alix 1996: 29). Again, fear of divine wrath was cited by many people in Cebu
as the primary motivation behind their participation in the poster hysteria 
of 1991 (Bersales and Nolasco 1996: 52). Nor, at times, does belief in 
supernatural judgement appear to preclude more political considerations.
The first recorded ascent of Mayon in 1592 by Fr Pedro Farrer to assuage the
superstitions of indigenous people resulted in his untimely demise within 
the year as a consequence of the ‘gases’ (Huerta 1863: 256–257). Similarly,
European visitors to Taal volcano in the early nineteenth century were
exhorted by their Tagalog guides ‘to look round us in this Haunted place, but
to keep silence, and not to irritate the spirit by an incautious, inconsiderate
word. The volcano, they said, showed symptoms of displeasure whenever 
a Spaniard visited it, and was indifferent only to the natives’ (Kotzebue 
1821: 45).

In fact, rather than an externally imposed scientific and technocratic 
discourse gradually displacing the way in which localised natural events 
(particularly earthquakes, volcanic eruptions, typhoons, floods and droughts)
are perceived and represented, there is evidence of the reverse process under-
way in the Philippines. The more externally generated discussion of global
phenomena such as climate change are themselves being ‘indigenised’ or at
least syncretically adapted to accommodate a specific cultural framework that
manages to incorporate the constant threat of hazard into daily life. While
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the El Niño–La Niña weather phenomena are mainly discussed in the stark
language of western science that measures their passage in terms of rainfall
levels, crop production and lost revenue, there are indications of another 
perception by which these weather patterns are themselves imbued with
semi-divine attributes and transformed into ready explanations for the ills of
the world.

In particular, government agencies find in ENSO a useful means to excuse
situations that might otherwise be attributed to their own actions or inaction.
Dry periods, impaired water supply and even toxic red tides are blamed on El
Niño when other more localised factors such as deforestation, squandered
water resources, siltation and pollution are arguably just as significant (Lee
1991: 14). Recently, a dramatic rise in the price of chickens and vegetables was
attributed to ENSO. The Bureau of Animal Husbandry blamed a 30 per cent
drop in the number of birds offered for sale at market to stress caused by the
hot weather. Poultry raisers complained that the terrible heat was responsible
for lowering fertility and hampering the growth rate of broilers. The average
45-day old chicken no longer attained its usual weight and once over the 
1.4 kilogram mark ‘it drops dead from heat stroke’. Consequently the 
average price of dressed chickens rose in a month from P78 to P95 and to 
as much as P150 a kilogram in Metro Manila. The Bureau of Agricultural 
Statistics similarly imputed a diminishing supply of fresh vegetables to the
heat, causing average prices to rise between 33 and 66 per cent over previous
weeks. Other explanations, however, imputed the shortages to the recently
held national elections and their pork-barrel style of politics that had simply
depleted local supplies (Pazzibugan 1998). While attributing misfortunes to
the weather is by no means unique to Filipinos, representing the forces of
nature in this way does conform to a cultural pattern that includes the 
normalisation of threat and its incorporation into daily life. Nor is PAGASA
completely above such machinations itself: unable to satisfactorily explain
the freak weather conditions the nation was experiencing in September 1998,
it announced that the 120 per cent rise in rainfall over Mindanao indicated
the arrival of La Niña, while the abnormally low levels over northwest and
east central Luzon were still due to the ‘tail-end of El Niño’ (Canuday 1998).

Hazard is not perceived in the same way by individuals or societies but like
all others aspects of culture is a social construction. The view that regards
geophysical extremes as the cause of disaster dominates the international 
discourse on the subject; the blame is seen to lie with the forces of nature and
the logical response is scientific prediction and technocratic measures that
reduce risk. Though subsequently criticised for its neglect of the political,
social and economic factors that render some people more vulnerable than
others, these ideas still reflect what is essentially a western materialistic 
interpretation of nature, where disaster is seen as a disruption to normal life
caused by the temporary or inherent failure of society’s social and economic
structures. Cultures of disaster, on the other hand, question the basis on
which the whole concept of disaster has been constructed. Hazard is treated
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as a constant feature of the physical environment, one that for most people
is a frequent life experience, and consequently one where the chronic threat
of such events has been normalised as an integral part of culture. Within 
this interpretative framework or schema, societies are characterised by 
the development of specific coping mechanisms that permit particular 
communities to reach permanent accommodation with the effects of these
occurrences and that is manifest in the behavioural and normative values of
those cultures.

The Philippines appears to conform to just such a profile. It is a nation
beset by hazard: prone not only to earthquakes, volcanic eruptions,
typhoons, floods, droughts and the like, but also to the threats posed by
changing weather patterns and rising sea levels. There is evidence, too, of
indigenously conceptualised notions of hazard, ones in which people place
little faith in the security of science and technology to control the forces 
of nature. Instead, Filipinos have developed their own specific coping 
mechanisms to come to terms with their particular physical environment that
are visible in the historical records of architectural adaptation, agricultural
practices and migration patterns, and in the popular manifestations of calcu-
lated risk assessment, resignation, mysticism, self-reliance and reciprocity
common to many cultures in the archipelago. But confidence in the local
community’s ability to cope with trauma does not extend much beyond the
confines of family, friends and neighbourhoods. There is a deep-seated 
mistrust of politicians and bureaucrats who are regarded as largely impotent
and venal, and disregard for a political system that is seen as woefully 
ineffective when it comes to disaster preparedness and largely reactive when
it comes to disaster management. The result is cultures in which people have
successfully striven to come to terms with the threat of hazard in their 
daily lives, of living in the shadow of the volcano. Such popular attitudes to
hazard are largely dismissed in the western discourse of disaster as ‘folk’
behaviour to be replaced in due course by the language of rationality. But the
situation in the Philippines suggests that such a prognosis may be somewhat
premature. Rather, there are indications of a reverse process at work: 
that more scientific and technocratic explanations are themselves being 
indigenised and incorporated within cultures of disaster where the threat of
hazard imperceptibly blends with the experience of daily life.
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For those who can expect to experience repeated disasters in both their 
personal lives and in the histories of their communities, the concept of
hazard as a distinct phenomenon is often not a very meaningful one. There is
no very clear separation between it, environmental degradation, poverty,
marginalisation, disempowerment and disentitlement. As Arturo Escobar 
so forcefully reminds us, organic life originates and is maintained through a
perpetual interchange with its environment: ‘The formation of an organism
and the environment are one and the same. People develop in a nexus of
relations with the environment and with other persons’ (1999: 10). Hazard is
not an isolated event but is an integral feature of the very fabric of life 
for millions, if not billions of people. It is, in fact, a frequent life experience, 
the awareness of which is always present at a level just below that of
consciousness and that can be summoned swiftly to the surface at the 
slightest provocation. After all, it was simply the tales of the scarred and
burnt survivors from the 1888 and 1897 eruptions of Mount Mayon that
produced such panic among the residents of Libog during the volcanic 
activity of 1928 (AMO Box–13, 8). And just as peasants may possess ‘local
models’ of land, economy and production that are significantly different
from ‘modern’ ones and that exist chiefly only in practice (Gudeman and
Rivera 1990: 14), so there may be parallel schemas in which the concept of
hazard only denotes a degree of risk within a continuum of those that beset
everyday life and whose manifestations may baffle western social scientists
determined to fit all human existence into a single uniform framework.

The importance of the physical environment in determining behaviour 
has already been noted. Thus John Berry constructs an entire conceptual
framework based on the premise that ecological forces are the prime movers
and shapers of culture, that ecological variables ‘constrain, pressure and 
nurture cultural forms, which in turn shape behaviour’ (Segal et al. 1990: 18).1

Of course, the extent to which recurrent environmental forces are accorded
significance in determining aspects of people’s behaviour is fraught with 
conceptual and definitional problems and is simply ‘unprovable’ in the final
event. However, the degree to which the frequency and magnitude of natural
hazard may be responsible for influencing certain characteristic features of
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behaviour common to most Filipino cultures is certainly intriguing. Nor is 
it a question that has gone completely unnoticed. Marcia Feria-Miranda 
comments upon how the pronounced emphasis on community building, on
bayanihan – developing a spirit of co-operation – creates a cultural basis for
civil action in Filipino society (1994: 248). Can one take the argument a step
further and posit a relationship between the frequency of hazard, the need
for community-based cooperative activity and the extraordinarily prolific
number of non-government organisations in the Philippines? Others have
argued elsewhere that the experience of surviving repeated disasters has a
marked effect on strengthening the bonds between impacted family members
(Quarantelli and Dynes 1977: 35). Again can the strong sense of family 
solidarity and consanguine networks among Filipinos be partly attributed to
such factors? In her study of stress levels among the survivors of the Ormoc
tragedy, Patricia Alix remarks on the subsequent high birth rates in the sense
that increasing family size may be a way of coping with an unpredictable 
and uncertain future (1996: 39). Is there any correlation between the high
demographic growth rates in the Philippines and the fact that it is one of the
most hazard-prone land mass in the world? The extent to which exposure to
repeated hazards affects behaviour patterns may explain the resilience of
some practices in the face of concerted attempts by agencies, both internal
and external, bent upon instituting reforms ranging from disaster prepared-
ness to family size.

While the relationship of behaviour to environment remains contro-
versial, there is clearly a need for a much more holistic approach to the role
of hazard in society, one that combines both socio-cultural aspects as well as
politico-economic factors. And, above all, there has to be a fuller realisation
that hazards are historic processes as much in their occurrence as in their 
generation. Ironically, such a connection has long been implicitly recognised
if never explicitly acted upon. A report on a particularly severe typhoon that
passed through Samar in 1930 prompted the provincial governor to observe
that the problem was mainly due to the frequency of their occurrence:

And it is probably due to this fact that the inhabitants have never been
able to pull themselves out of a very low standard of physical welfare. 
In many districts the people are habitually undernourished and they 
consequently lack the vigour and the initiative necessary to meet such
catastrophes. Therefore it is of vital importance not only to relieve the
suffering caused by this typhoon, but, if possible, to do it in a way which
will help render the suffering Provinces better able to take care of them-
selves in the future.

(Report 1932: 16)

More positively, the self-reliance of affected populations at the household
and community level as an ad hoc disaster response strategy was recognised
during the Baguio earthquake of 1990 (Cola 1993: 253).
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Perhaps the strongest recognition that a particular ‘culture’ exists in the
Philippines is suggested by the puzzlement evident in the meteorological
survey independently commissioned by PAGASA on the effectiveness of its
typhoon warning system that it had made considerable efforts to improve.
On the one hand, the results of the questionnaires clearly indicated that
the agency’s revised storm warnings were now considered comprehensible,
reliable and adequate to avoid danger and prevent destruction. But a
substantial proportion of Filipinos were still fatalistic about their or their
government’s ability to limit the damage caused by these physical events,
believing that power over the number of deaths and the degree of devas-
tation rested instead with divine providence. Somewhat baffled by these
observations, the author of the report concludes that the findings reflect the
largely pre-scientific quality of Filipino culture that is only slowly shifting
to a more science-based ethos. While duly acknowledging the general satis-
faction expressed over PAGASA’s work that he explains as reflecting the
openness of Filipinos to scientific ideas, he still considers that ‘the people’s
readiness to act based on the available information may be hampered by
a generalised sense of a fatalism nurtured in the culture’. Moreover, the
blatant lack of resources in society to evade oncoming disasters demon-
strates that ‘the inability to act thus has economic, political and cultural
implications far beyond what an information drive can muster’ (Sandoval
1994: 6–7).

Unfortunately, little attempt has hitherto been made to pursue such
notions. On the contrary, most of the literature on hazard still assumes that
disasters conform to a hierarchically structured linear notion of develop-
ment that reposes confidence in scientifically literate societies and that 
generally denigrates other explanations and the cultures that generate them.
In particular, the failure to credit alternative social constructions of disaster
with effective coping mechanisms, through which people are able to come 
to terms and deal with the constant threat of hazard, imposes a top-down 
attitude to such phenomena. A strict, rigid and almost para-military
approach to disaster management is promoted in which the emphasis is on
strong leadership (Schneider 1992 and Siegel 1985). Rather than according
recognition to the expertise that those for whom hazard is a frequent life
experience may possess in these matters, locals are rendered the powerless
victims of nature and outsiders transformed into the purveyors of a knowl-
edge that confers a certain mastery over events (Neal and Phillips 1995: 328).
Yet such images are often very far from the truth. Local communities may
require external relief to aid them in overcoming the immediate economic
and medical emergencies of disaster and to help in reconstruction but they
are not without social and organisational skills bestowed by long historical
exposure to such situations. The danger is that by imposing the particular 
cultural model of disaster mainly favoured by international relief agencies
and national governments alike upon communities at risk, the people most
exposed to hazard will come to see themselves as the mirror image of how
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they are mainly portrayed: the hapless victims of an unruly nature and the
needy recipients of foreign assistance.

Beyond ‘vulnerability’

The technocratic language used to describe the steps required to deal with the
effects of disasters caused by natural hazards mainly serves to disguise the
root causes behind the vulnerability of particular societies. These arguments
are largely accepted because of the epistemological dominance of western
concepts of knowledge that compartmentalise scholarship into various 
disciplines, particularly separating the social sciences from the natural 
sciences. Yet there is a pressing need for more trans-disciplinary approaches
in all analysis as human activities increasingly modify every aspect of the
global environment, dramatically altering the conditions that have been 
considered as constants, or at the very least constant variations, within the
context of the recorded human experience. Aspects of the natural environ-
ment such as climate, sea levels, fresh water, soil fertility, forest cover and even
biodiversity are usually excluded from enquiries that attempt to analyse the
structure of societies just at a time when these factors are radically trans-
forming the conditions under which human communities must function.
Only by more holistic interpretations that strive to reconnect history with
natural history, science with the social sciences, can a fuller appreciation of
the fundamental relationship between the natural environment and human
society become apparent. Moreover, the realisation that for billions of
people hazard is a frequent life experience deeply embedded in culture, very
much an integral part of the historical processes of societies, and one that
profoundly influences the political structure, economic system and social
order of things, has real practical value and policy implications in terms of
disaster preparedness, management and relief.

Vulnerability as a concept has proven useful as a means of breaking free
from this culturally-defined technocratic notion of hazard and enabling 
disasters to be assessed from within their socio-economic, political and 
environmental context that was previously sorely lacking. It has also certainly
provided a helpful guide in the formulation of approaches and policies
towards hazard preparedness, disaster management and relief provision. Yet,
despite the undoubted conceptual and methodological advances it represents
on previous thinking, its utility and practical application is still hampered by
a one-dimensional construction of the processes that transform a hazard into
a disaster. If, as Said suggests, western knowledge is fundamentally a means of
perpetuating its cultural hegemony over the world, and if also, as Guha and
others believe, no western critique can ever fully escape the dominant 
consciousness within which it was formulated, then, perforce, much greater
attention needs to be paid to non-western knowledge and local environ-
mental management practices (Forsyth 1996; Agrawal 1995). There is a need
to recognise that the ways in which we shape knowledge about the social and
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natural worlds largely reflects the ways in which we have shaped knowledge
into disciplines; to transform the former we need to move beyond the 
constraints of the latter (Ferguson 1997: 170). As Hewitt notes, a better
appreciation of what constitutes a disaster and a more effective means of
responding to it will require the positive and intelligent participation of those
most at risk or otherwise directly involved (1997: 358).

A possible starting point in such an endeavour is to accord greater recog-
nition to the fact that disasters emerge as a result of human–environmental
interactions, that is when there is a lack of ‘mutuality’ between a society 
and its environment (Hoffman and Oliver-Smith 1999: 6). However, the 
relationship between a society’s vulnerability and the adaptation of its 
culture in terms of local knowledge and coping mechanisms has not been
adequately explained. Reducing vulnerability to a formulaic expression that
explains the way in which human activities affect the physical environment
and increase the impact of hazard, if not the frequency of disaster, is to
ignore the important role that hazard has historically played in actually 
shaping human culture. Populations at risk are populations actively engaged
in making themselves more vulnerable and who live in communities whose
cultures are themselves increasingly shaped by hazard. As Susan Stonich so
aptly phrases it, there is a need to ‘balance the cultural/social construction 
of nature with a meaningful consideration (and analysis) of the natural 
construction of the cultural and social’ (1999: 24).

Accordingly, the suggestion that a society’s past accommodation and 
constant exposure to threat is important to the generation of its present 
culture deserves serious consideration especially in the case of societies 
who are geographically located in hazard-prone land masses. Quite clearly, a
fuller understanding of the operation of society and state in these regions
necessitates consideration of the role hazards and disasters play in shaping
their political structure, economic system and social order. In effect, that 
cultures of disaster, in which threat is the normal condition of daily life, exist
and constitute the norm for a majority if not most of the world’s peoples.
Nor are these adaptations characterised by homogeneity but by their own 
singular ‘interpretations of hazardous uncertainty’ and by their ‘own context
of geographic, topographic and cultural variety’ (Lewis 1990: 247). Perhaps,
then, beyond the concept of a society’s vulnerability lies that of a culture’s
adaptability: it is the measure of the two that ultimately determines its 
exposure to risk. These are the cultures of disaster that encompass not only
those in the Philippines but in many other parts of this restless globe.
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Introduction

1 The 540-mw Sual II power station was forced to shut down just before 8 p.m. 
causing voltage fluctuations that tripped the 440-mw coal plant in Mauban, 
Quezon province. A few minutes later the 410-mw Sual I station was also forced
to close causing a similar tripping of other big power plants like the 275-mw Magat
one in Isabela, the 120-mw Bauang plant in La Union, the 250-mw Kalayaan plant
in Laguna and the 382-mw Pagbilao plant also in Quezon (Batino et al. 1999). The
blackout also affected the Visayan island of Leyte.

2 Municipal administrative unit equivalent to a village in rural areas or a neigh-
bourhood in urban ones.

3 There were three fatalities, two from heart attacks and a child trapped under a
falling wall in Masinloc, Zamabales (Pablo et al. 1999).

1 ‘Vulnerability’ as a western discourse

1 The volcanic eruption of Mt Pinatubo in the Philippines on 12 June 1991 was 
the second largest such event of the twentieth century, causing 943 related deaths,
displacing a further 1,180,132 persons, and creating property damage exceeding
US$400 million; the devastating Kobe earthquake in Japan of 17 January 1995
killed 6,336 persons, destroyed 122,500 buildings and caused losses estimated
between US$110 and 150 billion, the highest ever quoted for such a disaster; 
Hurricane ‘Mitch’ that hit the Nicaraguan coast on 26 October 1998 with 
wind speeds up to 200 mph was the fourth strongest Atlantic hurricane on 
record; the earthquake that rocked Turkey’s heavily populated northwest on 
17 August 1999 measured 7.4 on the Richter scale and caused over 17,000 
deaths; the cyclone that hit the east Indian state of Orissa on 18 October 1999 
left 9,885 dead, damaged 1.83 million homes and caused losses of US$1.56 
billion.

2 What type of phenomenon constitutes a ‘natural disaster’ is a matter of
considerable debate. First, the distinction between hazard and disaster requires
clarification: a hazard is an extreme geophysical event or the potentially dangerous
product of some human activity; a disaster is the effect of the former upon human
societies to cause immiseration, morbidity or death. However, the rather broad
classification between those hazards that are entirely unrelated to human activity
(as epitomised by the concept of ‘an act of God’) and those that are induced
through human carelessness or thoughtlessness has increasingly given way to a
more gradated typology of four categories: geophysical hazards or earthquakes,
landslides, tsunamis and volcanic eruptions; climatic hazards or droughts, floods,
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hurricanes, torrential rain, wind and hail storms; biological hazards or crop 
disease, epidemics, epizootics and locusts; and social hazards or insurrection,
repression, large fires, collapsing political structures and warfare (Alexander 1993:
593–94). Of course, many severe hazards arise from compound or synergistic
effects, such that an earthquake may subsequently cause tsunamis, landslides, fires
and the like. Most classifications also distinguish according to mode of operation.
Thus hazards related to processes within the earth’s crust (quakes and volcanoes)
are compared to those related to more superficial surface processes (landslides and
avalanches) and those caused by fluctuations in atmospheric and hydrological 
conditions (storms, floods and droughts) (Whittow 1979: 23). Often a further 
distinction is made between ‘sudden impact’ hazards such as earthquakes, 
tornadoes or flash floods, and ‘slow onset’ or ‘elusive’ ones such as volcanoes,
deforestation, and ozone depletion (Smith 1996: 16; Alexander 1993: 9). As this
emphasis on the impact of a single element at other times regarded as a resource
involves exceeding a recognised band of tolerance or threshold, extreme events
are also determined using parameters such as magnitude, velocity and duration, or
measured according to death toll, injury and financial damage. In turn, societies
are assessed in terms of their resilience, a measure of their capacity to recover
from such an event, and their reliability, the frequency with which protective
devices against hazards fail (Smith 1996: 25). There is also the question of whether
the increasing failure of technological systems such as industrial explosions, the
release of toxic substances, major transportation accidents and the like, should be
regarded as ‘inevitable’ or ‘normal’ in the same way as hazards arising from purely
geophysical processes (Smith 1996 14).

3 Some 1.959 billion people were affected by disasters globally between 1990 
and 1999 ranging from an annual low of 77,841,437 in 1992 to a yearly high of
360,035,610 in 1998 (Walker and Walter 2000: 168). Such figures, however, should
be regarded more as indicative of trends rather than precise data as there are 
no universally agreed definitions of what constitutes a disaster or standard
methodologies for the collection of information on them.

4 The high mortality and emotional disorder commonly referred to as ‘hot-climate
fatigue’ among western communities contributed to the rise and popularity of
the Asian hill station in the nineteenth century. Situated in the cooler, more 
salubrious and invigorating climate of the upland areas, towns such as Simla 
in India, Buitenzorg (Bogor) on Java and later Baguio on Luzon became the 
sanctuaries and sanitaria of weary officials and their families who found in their
recreational gardens and extensive parklands both the physical and emotional
atmosphere necessary to recuperate from the vicissitudes of lowland tropical 
living (Reed 1976: 29–31).

5 Prejudicial attitudes towards the tropical environment persisted after 1870 despite
the enormous advances in microbiology (Magner 1992: 107).

6 See Michael Oldstone’s Viruses, Plagues and History for a more historical 
perspective on the impact of disease (1998).

7 Watts argues that the origins of development lie within modernity but that
modernity itself cannot be unproblematically located within the West: the 
modern and developed requires the non-modern and the undeveloped in the way
that an opposition contains the other.

8 Smith defines a major natural disaster as an event causing over 100 deaths, or 
damage amounting to 1 per cent of GNP, or affecting at least 1 per cent of the
population.

9 The figures include the annual averages between 1990 and 1998.
10 See, in particular, A.K. Sen’s classic treatise on famine (1981).
11 See Mohmmad Zaman’s study of tropical cyclone and flood in Bangladesh (1999:

192–212).
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12 The concept of vulnerability has also been applied to disadvantaged and margin-
alised populations within more industrialised nations (Bolin and Stanford 1999:
89–112).

13 Western attitudes have their origins in a Graeco–Christian tradition about 
humanity’s relationship to the natural world that reflect a dualism between body
and soul, nature and humanity, to which things base are attributed to the former
and things noble to the latter. The mind or soul is held to separate humanity from
the rest of the natural world that is relegated to a resource, something to be
utilised rather than respected. Christian theology only reinforces this belief by
exalting the human, placing nature in a subservient role and supposedly con-
ferring on man a divinely ordained mastery over the physical environment and the
creatures that inhabit it. The fundamentals of this argument, first expounded by
Lynn White in the journal Science in 1967, have proved surprisingly enduring
despite repeated criticisms of its failure to adequately interpret the diversity and
complexity of the Judaeo-Christian viewpoint (Passmore 1980: 209). Clarence
Glacken explains the persistence of the human mastery thesis as forming the basis
of a secular philosophy of history in which the course of civilisation is depicted
as a progressive evolution from a time in which ‘man was under the control of
nature to a point at which the situation is reversed and man is in control of nature’
(1974: 18). See, in particular, Andrew Kirby’s essay on risk analysis (1990:
281–298).

14 Jacques Derrida referred to the degree of complicity between even the most 
radical of discourses and what it seeks to reject as logocentrism (1978), while 
others have noted the inability of the present to escape from the constraints that
govern contemporary thought and speech patterns (Benjamin 1969: 253–264; 
Foucault 1972: 130–131).

2 Environment and hazard in Southeast Asia

1 This view of early population distribution has been recently challenged by
Anthony Reid who argues for ethnogenesis in mountainous areas (1997: 61–89).

3 A history of hazard in the Philippines

1 CRED defines a disaster as an event requiring international assistance, or causing
10 deaths or affecting more than 100 persons.

2 In terms of fatalities over the same period, the countries with the five 
highest death tolls from disasters were: China 13,284,633; the former USSR
8,874,719; India 8,576,064; Bangladesh 3,164,642; and Nigeria 1,016,519 (RP Tops
1993: 1, 11).

3 As the historical record does not extend much beyond 400 hundred years, there
will undoubtedly be a reclassification of some volcanoes from inactive to active
(Martinez 1994: 107).

4 Lava flows are relatively large streams of incandescent molten volcanic 
material that usually issue non-explosively from or near a crater’s summit, while
tephra refers to the various-sized material extruded into the air by volcanic 
eruptions, the ash amongst which may be carried long distances by the prevailing
winds.

5 The full title in Spanish is almost as descriptive itself:

Suceso raro de tres volcanes, dos de fuego y uno de agua, que reventaron a 
4 de Enero de este año de 1641 a un mismo tiempo en diferentes partes de 
islas Filipinas, con grande estruendo por los aires como de artillería y 
mosquetaría. Averiguado por orden y comision del Señor Don Fray Pedro
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Arce, Obispo de Cebu y Gobernador del Arzobispado de Manila – En 
la Compañía de Jesus – Manila – Año MDCXXXXI – Por Raymundo 
Magisa.

6 Initially the equipment comprised a simple pendulum seismoscope and a spiral
spring vertical seismoscope.

7 For a complete list of the instruments installed in the Manila Observatory during
the Spanish colonial period, see Masó (1905: 199–200).

8 The full benefit of the extended meteorological service was ironically hampered
by the repeated destruction of telegraph poles through the activities of white ant
and typhoons (Third Report 1903: 1, 305).

9 Catalogue of Philippine Earthquakes 1585–1976, unpublished.
10 For a brief account of the 14 most destructive earthquakes to affect Mindanao,

see Mangao et al. (1994: 42–44).
11 For a list of the most destructive earthquakes to affect the Visayan region, see

Selga (1928: 18, 140) and Lanuza (1994: 35–36).
12 Volcanoes apart from Pinatubo considered active include: Mayon, Taal, Bacon

and Bulusam on Luzon; Babuyan, Camiguin and Diclica in the Babuyanes 
Islands; Canlaon (Malaspina) on Negros; Camiguin Island off the north coast of
Mindanao; and Apo and Macturin on Mindanao (Philippine Commission 1901:
3, 148).

13 Ironically, the author sets out to prove the opposite argument but provides ample
evidence of the relationship.

14 Rantucci claims Canlaon has erupted 21 times based on Asian Development Bank
data. A complete description of all volcanoes both dormant and active is given in
Masó (1905). For a list of volcanic activity in Mindanao, see Martinez (1994:
108–110).

15 The Philippine Area of Responsibilty (PAR) includes a rectangular area of ocean
with the Philippine Islands at the centre, Palau at the eastern edge, Taiwan in the
north and Sabah in the south.

16 PAGASA now uses a four-level warning system based on the windspeed of storms
expected within 12–18 hours: Signal Number 1, 30–60 kilometres per hour; Signal
Number 2, 60–100 kilometres per hour; Signal Number 3, 100–185 kilometres per
hour; and Signal 4, over 185 kilometres per hour. The latter was first raised on 
27 October 1991 when Typhoon Trining hit Northern Luzon (Almario 1992: 41).

17 A detailed discussion of the historical sources on the nomenclature of typhoons
is given in footnote 40 of the Relación Inédita del P. Francisco Ignacio Alzina S. J.
(Selga 1928: 18, 43).

18 The ships’s image was placed on the main altar at Ticao and became an object of
local veneration to the islanders.

19 The Chroncile of Nabua was compiled from the municipal reports sent in reply
to the questionnaire of 1911. The chronicle lists typhoons in the following years:
1701, 1703, 1709, 1713, 1721, 1723, 1726, 1733, 1748, 1758, 1762, 1766, 1774,
1776, 1781 � 3, 1790, 1801 � 4, 1803, 1811, 1816, 1824, 1839 � 3, 1857, 1867,
1870, 1875 � 2, 1881, 1885, 1891 � 2, 1892 � 2.

20 Tropical cyclones are highly unlikely to occur in February, though data for the
period 1948–94 documents such events in 1953, 1980 and 1993 all of which were
tropical depressions (Manalo et al. 1995: 8).

21 The regions are defined as constituting the following provinces and subprovinces
as designated under the US colonial regime: Northern Luzon as Nueva Vizcaya,
Amburayan–Benguet, La Union, Ifugao–Lepanto–Bontoc, Isabela, Abra, Ilocos
Sur, Cagayan, Ilocos Norte, Babuyan Islands and the Batanes; Central Luzon as
Southern Tayabas, Northern Tayabas, Batangas, Laguna, Cavite, Rizal, Manila
(city), Bataan, Bulacan, Pampanga, Zambales, Tarlac, Nueva Ecija and Pangasinan;
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Southern Luzon as Masbate, Romblon, Mindoro, Marinduque, Sorsogon, Albay,
Catanduanes and Ambos Camarines; the Visayas as Oriental Negros, Occidental
Negros, Bohol, Cebu, Leyte, Iloilo, Antique, Capiz and Samar; and Mindanao as
Sulu, Cotabato, Davao, Zamboanga, Lanao, Bukidnon, Agusan, Misamis, Surigao,
Southern Palawan and Northern Palawan.

22 Nor are there any extensive tracts of land whose fertility may be renewed by 
seasonal flooding (Fisher 1964: 697).

23 The list, simply entitled Floods in the Philippines 1691–1911, is anonymous and
does not seem to have been composed by Selga but makes frequent reference to
his works and so presumably postdates him.

24 There were 3 floods out of a recorded 14 for the period 1901–11 (AMO Box–10,
37).

25 Half of the 18 floods in Pangasinan were recorded in the chronicle of Calasiao.
26 Floods occurred in Nabua in 1691, 1697, 1733, 1748, 1758, 1767, 1775, 1783,

1786, 1787, 1790, 1793, 1798, 1800, 1817, 1840, 1856; and in Pangasinan in 1768,
1774, 1776, 1777, 1779, 1785, 1790, 1794, 1797, 1806, 1820, 1821, 1825, 1831,
1857, 1865, 1871 and 1872 (AMO Box–10, 37).

27 Less commonly, typhoons leaving a land mass may also generate storm surges.
28 Tsunamis are often erroneously referred to as ‘tidal waves’ that are caused by the

gravitational attraction of the sun and moon.
29 A further such event may have taken place in Isabela on 29 December 1949 after

15 people were drowned by the capsizing of their bancas.
30 Rantucci records only 27 tsunamis in the text while providing a map from

PHIVOLCS which clearly records 30 including that of 1976 (Rantucci 1994: 24–25).
31 Selga makes it quite clear that these figures are far from complete, writing: ¿Quién

dará cuenta de otras personas que perecieron y cuyos nombres no hubo pluma
que los transmitiera a la historia?

32 Pre-decimalisation in 1858, Spanish currency was quoted in pesos – reales (1⁄4 of a
peso) – cuartos (1⁄8 of a real).

33 Early Spanish statistics are often cited in terms of tribute payers that is usually 
calculated at the rate of five to one, a tribute payer being regarded as a householder.

34 Those contributors who wished to remain anonymous could simply write their
initials.

35 The government offered 25,000 pesos, the Obra Pía de la Misericordia 4,000 pesos,
the Venerable Third Order of Saint Francis 2,000 pesos, the Recollects 2,000
pesos, D. Luis Abilés 829 pesos and the armed forces 885 pesos.

36 An earlier event occurred on 23 October 1766 entirely destroying the town of
Maliano.

37 The respective dates of the typhoons were: 14 October, 28 October, 15 November
and 29 November 1934.

38 The eight provinces were Samar, Sorsogon, Albay, Ambos Camarines, Tayabas,
Batangas, Laguna and Cavite.

39 Exports fell from 66,213 to 48,227 tons. For the importance of ‘Manila hemp’ 
on the economy of late nineteenth and early twentieth century Philippines, see
Norman Owen (1984).

40 The rather haphazard situation that prevailed earlier had largely been systematised
with the passage of the Insurance Law Act No. 2427 of 1 July 1915 that effectively
set up the Insular Treasurer as ex-officio Insurance Commissioner and established
a scheme of official registration.

4 The ‘costs’ of hazard in the contemporary Philippines

1 The official spelling of the currency unit is ‘piso’ though the popular pronun-
ciation remains the same as before.

188 Notes



2 Professional politicians in the Philippines are often referred to rather unflatter-
ingly as solons and the culture of official corruption as ‘sleaze’.

3 The respective dates and intensities were: 2 July 1954 (8.3), 1 April 1955 (7.5), 
2 August 1968 (7.3), 7 April 1970 (7.3) and 17 August 1976 (7.9). The Philippines
uses a modified Rossi–Forel Intensity Scale to measure earthquake strengths with
levels ranging from Intensity 1–9: 1 hardly perceptible shock; 2 extremely feeble
shock; 3 very feeble shock; 4 feeble shock; 5 shock of moderate intensity; 6 fairly
strong shock; 7 strong shock; 8 very strong shock; and 9 extremely strong shock
(Garcia and Cordeta 1990: 10–11).

4 US equivalent amounts are quoted using the conversion rate at the time of
approximately P25 to US$1. The total estimate of the damages was rounded up to
P16 billion.

5 The tropical cyclones in question were Typhoon Etang (23–27 July) and Typhoon
Neneng (4–9 September).

6 The other province included within the Bicol region is Sorsogon.
7 Some have been recorded as high as 12 to 34 metres in other parts of the 

oceans.
8 According to Rantucci, the last eruption of Pinatubo was in 1590 but no other

source gives this date nor is there any mention of such an occurrence in the 
Spanish records (1994: 101).

9 More than 500 Aetas families lived in the vicinity of the volcano practising 
kaingin (swidden) agriculture producing mainly coffee, root-crops and bananas
(Jose et al. 1992: 18)

10 Lahars exhibit complex flow behaviour patterns largely determined by their 
composition and are classified accordingly: debris flows containing less than 20 per
cent water by weight that move as fairly coherent masses; hyper-concentrated flows
with sediment concentrations of between 40 and 80 per cent by weight that flow
in fluid fashion; and normal streamflows with sediment weights of less than 20 per
cent. It is not uncommon for a single lahar to exhibit more than one of these
phases (Umbal 1994: 122).

11 The 21 towns include: Bamban, Capas, Concepcion and La Paz in Tarlac; Botolan,
San Felipe, San Narciso, Santa Maria, San Marcelino, San Antonio and San Rafael
in Zamabales; Guagua, Santa Barbara, San Fernando, Mexico, Mabalacat, Santa
Rita, Lubao, Floridablanca, Porac and Bacalor in Pampanga.

12 Bacolor, renowned for its quaint colonial buildings, had served as the colonial 
capital between 1762 and 1764 during the English occupation of Manila, and as
the provincial capital of Pampanga for 142 years until 1903. It was also a frequent
haunt of José Rizal, whose good friend Don Balbino Ventura was a prominent 
resident of the town.

13 Also associated with volcanic eruptions but not a feature at Mt Pinatubo is the
phenomenon known as debris avalanche. This refers to the large-scale flank failure
of a volcano triggered by an eruption or an earthquake that displaces large 
volumes of debris over a wide area. The two largest examples of such deposits so
far located in the Philippines are around Mt Banahao and Mt Canlaon. Altogether,
a total of 12 such sites have been identified and 16 others considered possible 
candidates. The most famous incidence of debris avalanche recorded is said to
have been the eruption of Mt Iriga in 1628 as referred to in Chapter 3 (Geronimo-
Catane 1994: 115–116).

14 Rantucci cites somewhat lower casualty figures: 581 deaths, 200 as a direct result
of eruption, 77 more from lahars, 211 as a result of disease and malnutrition at
evacuation centres and 93 from other causes (1994: 105).

15 Scientists have assured that the volcanic ash is suitable for some cash crops such
as asparagus and orchard produce, and that agriculture should ultimately benefit
from the new input of volcanic materials over the next few decades (Rantucci
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1994: 107; Abaño 1993: 15). As yet, these predictions have not been fully 
realised.

16 For a full account of the politics surrounding the flood, see Marites Vitug, The 
Politics of Logging. Power from the Forest (1993).

17 The press reported considerably higher casualties: 500 dead or missing 
persons, 25,000 made homeless, and damage to property and agriculture
estimated at P1 billion (US$40 million) (Locsin 1995: 1 and 4 and Swept Away

1995: 6–7).
18 An Asian Development Bank report states the opposite, that drought ‘is not 

common in the Philippines’ but produces no corroboratory evidence to support
this statement (Brown et al. 1991: 201)

19 The droughts of the early and late 1990s are discussed in detail in Chapter 7.
20 Statistics are calculated using 1990 population figures and exclude data for

Typhoon Garding (19–23 December 1994), Tropical Storm Oyang (25–29 July
1994), Tropical Storm Mameng (27 September 1995), Tropical Storm Rosing 
(31 October 1995) and Typhoon Toyang (4–10 November 1996) that affected most
of the archipelago in the course of their duration.

21 On average, damages from natural hazards amounted to P14,984,301,000
(US$599.3 million) annually during the 1990s but fell to only P6,624,562,000.25
(US$265 million) between 1994 and 1997.

5 The politics of disaster management and relief

1 First formulated as the Natural Disasters and Calamities Plan on 30 March 1970
and subsequently amended and reissued in 1988 as the CDPP (Brown et al. 1991:
217–218).

2 Government research and monitoring of active volcanoes had its origins some-
what earlier with the creation of the Commission on Volcanology (Comvol) in
1952.

3 The five volcanoes are Mayon, Taal, Bulusan, Canlaon and Hibok-Hibok.
4 The alarm was first raised by local inhabitants who saw smoke escaping from 

what was considered a dormant volcano on 2 April (Resurreccion-Sayo 
1991: 10).

5 The government departments represented in the NDCC are: National Defense,
Public Works and Highways, Transportation and Communication, Social Welfare
and Development, Agriculture, Education, Culture and Sports, Finance, Labor
and Employment, Justice, Trade and Industry, Local Government, Health, 
Environment and Natural Resources, Budget and Management, and the 
Philippine Information Agency.

6 A notable exception was the Metro Manila Disaster Coordinating Council headed
by Prospero Oreta that in 1995 began to formulate an earthquake disaster 
preparedness programme for the capital’s 7 cities and 10 towns. Among the 
measures proposed were creating two specially trained and equipped rescue
squads, denominating local chief executives as disaster managers in their districts
responsible for preparedness and all relief measures during the initial days of the
emergency, apportioning 5 per cent of the Local Government Code reserve 
fund for emergency preparedness augmented by the national Calamity Fund when
necessary, and recognising the need to work closely alongside private relief sector
organisations such as NGOs (Ramos 1995: 11 and S7).

7 Under the provisions of Presidential Decree No. 1566, Department of Interior
and Local Government Circular No. 86-16 and the Local Government Code of
1991.

8 The country’s diverse ecosystems once included five major forest formations
(mixed dipterocarp, tropical montane, mossy or subalpine, molave and pine) and
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comprised some 8,000 species of angiosperms (plants with seeds), 960 species of
land mammals, 541 species of birds, 252 species of reptile, 488 species of corals,
16 species of mangrove, and at least a 1,000 species of fish.

9 According to DENR figures, forest cover by region in 1991 was: Region 1 – 14 per
cent; Region 2 – 42 per cent; Region 3 – 16 per cent; Region 4 – 19 per cent;
Palawan – 54 per cent; Region 5 – 7 per cent; Region 6 – 7 per cent; Region 7 – 
3 per cent; Region 8 – 26 per cent; Region 9 – 20 per cent; Region 10 – 37 per cent;
Region 11 – 31 per cent; Region 12 – 24 per cent (Metin et al. 1991: 11). See also
Ibon 1997: 8.

10 According to DENR figures, provinces with more than half their land area eroded
include: Cebu 80–85 per cent; Batangas 80–85 per cent; Marinduque 70–80 per
cent; Ilocos Sur 60–70 per cent; La Union 60–70 per cent; Aklan 50 per cent;
Capiz 50 per cent; Iloilo 50 per cent; Antique 50 per cent; Negros Occidental 
50 per cent; Negros Oriental 50 per cent; Misamis Oriental 50 per cent; Bukidnon
50 per cent; Davao del Norte 50 per cent; Davao Oriental 50 per cent; Davao del
Sur 50 per cent; Zamboanga del Norte 50 per cent; Zamboanga del Sur 50 per cent;
Lanao del Norte 50 per cent; North Cotabato 50 per cent; South Cotabato 50 per
cent (Metin et al. 1991: 11).

11 Metro Manila experienced heavy flooding in 1943, 1948, 1964, 1967, 1970, 1972,
1977, 1986 and 1988. The 1943 and 1986 floods submerged more than a hundred
square kilometres of the metropolis.

12 See Robin Broad and John Cavanagh (1993: 39–55).
13 Forest fires are the other major causes accounting for 41.6 per cent of total 

deforestation in 1995 (Ibon 1997: 8).
14 Among these engineering works were 22 sabos or check-dams constructed in the

upper reaches of the rivers feeding on the pyroclastic flow deposits at the cost of
P10 million (US$400,000) each.

15 Jonathan Benthall argues that media coverage in one sense actually ‘creates’ a 
disaster by deciding to recognise it (Benthall 1993).

16 Several embassy representatives complained to Sultan Hadji Amirullah Sy 
Mangelen, President of the Muslim–Christian Solidarity Party, that donations
had been diverted to ‘unknown channels’ (Catura 1991: 7).

17 These figures are simply suggestive as other variables have not been eliminated.
18 In particular, Typhoon Pepang affected 10,953 hectares, Onyang 1,151, Gening

33,044, Mameng 425,215 and Rosing 74,000.
19 Gabriel Singson, Senior Deputy Governor of the Central Bank of the Philippines,

admitted such was the case and that a political settlement in the future was the
only solution (Arroyo 1991: 7).

6 The economics of red tides

1 The terminology can be misleading as many toxic events are called red tides even
when the waters show no discoloration (Anderson 1994: 52).

2 Heavy rains such as those associated with monsoons increase the supply of
nutrients in seawater from terrestrial run-offs or river flows, while weather 
disturbances cause nutrients stored in lower marine waters to be brought to the
surface by upwelling (Daiwey 1992; Caburian 1988). However, it is not easy to 
generalise about favourable growth conditions for dinoflagellates as it varies 
substantially from species to species.

3 The Red Sea takes its name after an innocuous microorganism known as sea 
sawdust or Trichodesmium (Fernandez 1991).

4 The indigenous peoples of North America apparently well understood the 
discoloration of the water as a warning. According to Rachel Carson (The Sea
Around Us 1951): ‘For generations before the white men came, the Indians knew
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this. As soon as the red streaks appeared in the sea and the waves began to flicker
at night with the mysterious blue-green fires, the tribal leaders forbade the taking
of mussels until these warning signals should have passed. They even set guards at
intervals along the beaches to warn the inlanders who might come down for shell-
fish and be unable to read the language of the sea’ (Cardenas 1991: 38–39).

5 Dinoflagellate cysts have been found in up to 40 per cent of the ballast tanks of
modern shipping that are usually flushed before loading cargo (Rosales 1993: 17).
In one instance, more than 300 million cysts were found in the tanks of a single
vessel (Hallegraeff 1993: 96). Australia is one of few countries to have issued strict
guidelines on the discharge of ballast in coastal waters (Anderson 1994: 58),
though, as of 1 November 1991, the International Maritime Organisation intro-
duced voluntary guideline procedures for bulk cargo vessels.

6 There are even indications that some microalgal species are evolving new strains of
toxin, while others, once considered harmless, have developed potent poisons
(Rosales 1993: 17).

7 It has also been suggested that toxicity may either be a self-defence mechanism
against microalgal species’ main predator, zooplankton, or that toxic compounds
have a specific (but as yet unidentified) biochemical role in such organisms’ metab-
olisms (Anderson 1994: 56).

8 Saxitoxin’s complex chemical structure, C1OH17N7O42HCI, took biochemists at
Berkeley 10 years of research to unravel and is named after a genus of butter clam,
Saxidomus, from which the poison was extracted (Caburian 1988). However, the
saxitoxins that cause morbidity and even mortality belong to a family of at least
18 different compounds sharing very similar chemical structures and effects
(Anderson 1994: 55). The minimum lethal dose for humans is seven to 16 micro-
grams per kilogram of body weight (Ibid.: 55).

9 Other known transvectors of toxins apart from shellfish include: Indo-Pacific
mackerel (Rastrelliger brachysoma), sardines (Sardinella spp.), Indian mackerel 
(Rastrelliger kanagurta), crevalle (Selaroides spp.) and anchovies (Stolephorus spp.)
among pelagic fish; slipmouth (Leiognathus spp.), threadfin beam (Nemipterus
spp.), goatfish (Upenoides spp.), trigger fish (Balistes spp.), whiting (Sillago spp.),
grouper (Epinephelus spp.) and barracuda (Sphyraena spp.) among demersal fish
(Estudillo et al. 1984: 68–69).

10 Humans are not the only mammals to fall victim to such poisoning as mortality
among whales, porpoises and manatees have also been attributed to such harmful
blooms (Anderson 1994: 55; Hallegraeff 1993: 80).

11 Contaminated water droplets can also be a minor source of human intoxification
as the spindrift of waves may cause respiratory and skin disorders reputedly as far
as 64 kilometres inland (Cardenas 1991: 39; Spector 1984: 241).

12 ASP has been associated with tetrodotoxin, the most potent of all poisons, found
in puffer or globe fish and able to cause paralysis of the respiratory muscles within
seconds (Zamora 1994). Some of the 100 or so survivors from the Canadian
episode had still not recovered from their short-term memory loss in 1993 
(Rosales 1993). In this case, the causative toxin was caused by a diatom and not a
dinoflagellate (Hallegraeff 1993: 83).

13 The geographical range of particular dinoflagellates varies from species to species,
with some having a global distribution (Amphidinium carterae, Dinophysis fortii,
Prorocentrum lima and Alexandrium tamarense), while others are restricted to 
tropical waters (Gambierdiscus toxicus) or even certain geographical areas (Pty-
chodiscus brevis) (Spector 1984: 204). The principal microalgal species commonly
identified with toxic red tides include Gyrodinium aureoleum off the coasts of
northern Europe, Ptychodiscus brevis in the Caribbean, and Pyrodinium bahamense
in the western Pacific (Cardenas 1991: 38–39; Shimizu 1989: 20). Nor are all tides
necessarily red: the aquaculture off North America’s New England coast was 
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devastated by the dense blooms of a brown tide in 1987 caused by a previously
undescribed species, Aureococcus anorexefferens (Anderson 1989: 11; Shimizu
1989: 20).

14 There is the evidence, however, of Deputy Commissioner Dr H.M. Smith of the
US Fish Commission Steamer Albatross dispatched to investigate the reporting 
of massive fish kill off Bataan in 1908. While Smith dismisses the idea that the
mortality was related to the dumping of waste from the US Sanitary Barge Pluto,
as the complainants had suggested, he does note the presence of dense masses 
of microalgae that caused a reddish discolouration of the water, its unusual 
phosphorescence, and the conspicuous absence of fish and bird life (Smith 1908:
187–8). More recently, a joint research project conducted by the Japan–Republic
of the Philippines Research Project on Toxic Red Tides has uncovered evidence
of toxic dinoflagellate cysts in seabed sediment dating from 1917 in Masinloc Bay,
Zambales (Gonzales 1995).

15 These are only reported cases of PSP; the actual number of persons intoxicated is
likely to be considerably higher as many of the areas affected were remote coastal
locations on which statistical data is often incomplete or unreliable (Daiwey 1992).

16 Maclean speculates that there might have been sub-surface blooms of Pyrodinium
bahamense in the Samar–Leyte area between 1983 and 1987 (1989: 306).

17 The microalgae had previously been restricted to the Caribbean, Eastern Pacific
Ocean, Red Sea, Persian Gulf and North Atlantic where it was reported to be non-
toxic (Estudillo et al. 1984: 52).

18 For example, Alexandrium cohorticula was identified as the species responsible for
the toxic bloom in the Gulf of Thailand in 1983 (Chua et al. 1989: 341).

19 As opposed to other species of toxic dinoflagellates such as Alexandrium whose
blooms are more associated with deteriorating water quality (Chua et al. 1989:
341).

20 An alternate explanation holds the Northern Equatorial Current accountable 
for the dinoflagellates spread from Palau (Arumizu Bay) to Philippine waters
(Estudillo et al. 1984: 65).

21 There is speculation that the appearance of Pyrodinium blooms in Champerico,
Guatemala in 1987 originated in the Philippines (Anderson 1989: 12–13).

22 Macaspac estimates that sewerage serves 22 per cent of the population but only 
9 per cent of the metropolis’s total area (1988) but conversations with relevant
officials tend to corroborate the lower figure.

23 The nation’s total urban poor population was estimated at 7.9 million of which
2.9 million were classified as squatters (Ibon 1997: 58).

24 Particularly affected areas include Cervantes in Ilocos Sur, Pangasinan, Itogon and
Mankayan in Benguet, Santa Cruz on Marinduque, Aroroy in Masbate, Siplay in
Negros Occidental, Toledo in Cebu City, Hinabangan on Samar, and Mainit in
Surigao del Norte (Ibon 1997: 76).

25 An example often cited to support the connection between red tides and 
aquaculture is Balete Bay in Davao Oriental where PSP was first recognised just
one year after the introduction of commercial mussel (Perna viridis) culture
(Anderson 1989: 14). Maclean, however, contends that, while the evidence is
‘sometimes persuasive’ in the Philippines case, the ‘larger picture’ does not 
support the association (1993: 273–274).

26 Export-oriented industrialisation policies, dismantling tariff protection of
domestic industries and providing incentives for foreign investment, were 
introduced during Ferdinand Marcos’s first term as president post-1966, later 
consolidated under the political framework of martial law in 1972, and remains
fundamentally unchanged till today under his successors, Presidents Aquino,
Ramos and now Estrada (Vos and Yap 1996: 146–183; Boyce 1993; Bello et al.
1982: 127–181).
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27 These figures are contested by Jay Maclean, the former Director of Information at
the Manila-based ICLARM, who in 1993 estimated that only 7 million people at
most were involved in fishing-related activities.

28 Bataan, for instance, still supported an estimated 50,000 fisherfolk in 1992 (Villa
1993).

29 The Director of the Bureau of Animal Industry, Romeo Alcasid, reported no 
supply problems to meet ‘normal demand’ at the time (Cruz 1992).

30 The Philippines does have substantial reserves of chromite and cobalt and is a 
significant producer of copper, nickel and silver.

31 The coastal watch system established in Luzon and the Visayas during the nine-
teenth century to warn of Moslem raiders from the south provides an interesting
historical parallel.

32 A new test kit for detecting the toxicity of shellfish that can be carried out 
by fishermen on location is being developed by the Marine Science Institute 
of the University of the Philippines and involves injecting bangaw or 
blowflies (Chrysomya megacephela) with extracts from tahong (S&T Media Service
1991).

33 In contrast, the Norwegian Ministry of Environment issues regular ‘algal 
forecasts’ based on weekly observations from fish farmers and readings on water
clarity and microalgal concentrations from instruments moored at sea (Anderson
1994: 54).

34 In 1993, the entire operational budget of the DENR was P3.7 billion (US$148 
million) and the proposed budget for 1994 still only P4.6 billion (US$184 million)
(Pastor 1993).

7 The social order and the El Niño–Southern Oscillation

1 Other notable groups include the peoples of the Cordillera and Chinese.
2 The difference in standardised pressure anomalies is calculated by subtracting the

atmospheric pressure measured at Darwin from that recorded at Tahiti and is
expressed as the Southern Oscillation Index or SOI.

3 The equatorial atmospheric system comprises three major convection cells of
rising warm, moist air and descending dry, cold air located respectively over the
Indian, Pacific and Atlantic Oceans that are considered to be the basis of global
atmospheric circulation and named after the scientist who first studied the 
Southern Oscillation in the 1920s (UNEP 1992: 14)

4 Not all El Niño events have brought heavy rainfall; in some cases the increase has
occurred after the event (UNEP 1992: 15).

5 Figure 7.1 makes no attempt to represent actual rainfall levels. It merely presents
a graphic illustration of the frequency of warm and cold episodes by awarding a
purely nominal calibration of �1 to an El Niño year, �1 to a La Niña year and 0
to a year with no such event.

6 The total number of events exceeds 100 as there were both warm and cold
episodes in some years.

7 I would like to gratefully acknowledge the help of Dr Lourdes Tibig of the 
Climatology and Agrometeorology Branch of Philippine Atmospheric, Geo-
physical and Astronomical Administration (PAGASA) for generously providing
me with a copy of this as yet unpublished report.

8 In some instances, ENSO events can last more than a 12-month period 
without any respite as between 1939 and 1941 and 1989 and 1992 (PAGASA 
1994: 2).

9 Since 1970, however, sugarcane production has declined between 1971 and 1972,
1976 and 1977, 1979 and 1980, 1982 and 1983, 1984 and 1985, 1986 and 1987,
1989 and 1990, 1994 and 1995 and 1997 and 1998.
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10 Chief among such pests is the brown hopper and locust, while weeds become
more invasive in paddies with insufficient water.

11 The Philippines is divided into four climate types dependent largely on rainfall:
Types 1 and 3 climates have distinct wet and dry seasons, while Types 2 and 4 
climates have overlapping wet and dry seasons. The latter types are more flexible
in times of drought.

12 Areas of high vulnerability are: Benguet, Ilocos Norte, Ilocos Sur, La Union, 
Pangasinan, western Nueva Vizcaya, the Cagayan Valley, Bataan, Bulacan, 
Nueva Ecija, Pampanga, Tarlac, Zambales, Batangas, Cavite, Laguna, Mindoro
Occidental, North Palawan, Rizal, Romblon, Iloilo, Guimaras, Negros 
Occidental, Capiz, southern Negros Oriental, Zamboanga City, Misamis Oriental,
South Cotabato and General Santos City. Moderate vulnerability areas include:
Ifugao, Kalinga, Apayao, Abra, Mountain Province, the Batanes, Isabela, Nueva
Vizcaya, Quirino, Mindoro Oriental, southern Palawan, Quezon, Masbate,
Aklan, Antique, northern Negros Oriental, Siquijor, Southern Cebu, Bohol,
Samar, southern Zamboanga del Sur, western Zamboanga del Norte, Central
Bukidnon, Cagayan de Oro City, Davao Oriental, Davao Sur, Sarangani and
Davao City. All other areas are classified as low vulnerability.

13 The exact amounts are rice P1,343,807,287 and corn P1,662,096,251 to make a
total of P3,005,903,538. These figures are adjusted to compensate for an obvious
error in the printed calculations

14 The high annual growth rates of both the chicken (9–11 per cent) and hog (4–5 per
cent) sectors has only exacerbated the demand for corn as animal feed (Reyes
1997: 10).

15 In 1998, the average retail price of dressed chicken in Metro Manila rose 20 per
cent from P78 to P100 a kilogram with reports of the commodity selling for as
high as P150 a kilogram (Pazzibugan 1998: 20).

16 For the first time in the twentieth century, four hurricanes were active at once in
the Atlantic during September 1998, including ‘Mitch’ that wrought havoc in
Honduras and northwestern Nicaragua, killing some 10,000 people in landslides
and floods.

17 Mindanao accounted for 2,948,503 of a total national production of 4,151,332
metric tonnes in 1996. One region, southern Mindanao, was responsible for 26
per cent of all corn harvested as recently as 1990.

18 Visayan migration to the northern shore of Mindanao and to Zamboanga City
dates from the Spanish colonial period though there was some limited settlement
further south in the late nineteenth century (Bankoff 1991).

19 A previous agreement granting full autonomy to 13 provinces in Mindanao signed
between President Ferdinand Marcos and the MNLF in Tripoli on 23 December
1976 was never implemented. The scripts of both the 1976 and 1996 peace pacts
are practically identical. On the Muslim separatist struggle see Under the Crescent
Moon: Rebellion in Mindanao (Vitug and Gloria 2000) and Beyond the Cult of
Dissidence in Southern Philippines (Azurin 1996). For as much broader and in-depth
study of Muslim Mindanao, see Muslim Rulers and Rebels (McKenna 1998) and
Revolt in Mindanao. The Rise of Islam in Philippine Politics (George 1980).

20 The second rice crop is usually planted sabog tanim style to make up for lost time
when the rains are delayed, that is the grain is sown directly into the ground 
without going through the seedling phase and being transplanted. However, it also
renders the crop much more vulnerable to insufficient moisture should the rains
fail completely (Nuguid 1997: 8).

21 Such figures were hotly contested by the Department of Agriculture who accused
such claims as ‘bloated’.

22 Crops were particularly vulnerable to rat infestations and the Malayan rice black
bug (Canuday 1998b: 12).
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23 Employment in the agricultural sector of southern Mindanao dropped from 
1.08 m to 885,000 workers between 1996 and 1997 (Government Ill-Prepared
1998: 2).

24 The rainfall figures in millimetres were actual 1999 and climatological normals
respectively: 3,620.3 and 2,269.8 in Dipolog (Zamboanga del Norte); 2,187 and
1,576.5 in Cagayan de Oro (Misamis Oriental); 2,748 and 1,978.8 in Butuan City
(Agusan del Norte); 3,654.9 and 2,530.4 in Malaybalay (Bukidnon); and 4,485.2
and 3,639.6 in Surigao (Surigao del Norte).

25 A state of calamity can only be declared if at least 35 per cent of a province’s 
public infrastructure is damaged by natural hazard.

26 The Caraga region comprises the provinces of Agusan del Norte, Agusan 
del Sur, Surigao del Norte, Surigao del Sur and the cities of Surigao and 
Butuan.

27 Task Force on the El Niño Phenomenon was composed of 11 member 
agencies.

28 Traditionally, men gather the kayos while the women prepare them.
29 In particular, Vitug recounts an incident when five Manobo tribespeople were

arbitrarily killed by guards of a logging concession owned by David Consunji, 
former Secretary of Public Works under President Marcos.

30 A major flood also took place in 1982.
31 A region being declared an environmental calamity area requires the DENR to

place all forestry and mining licences under review.
32 The government hopes to produce 80 per cent of the country’s staples through

large-scale investment in irrigation schemes such as the P4.5 billion Kabulnan 
and Malmar project in Maguindanao and North Cotabato, and the Pulangi River
project in Northern Mindanao.

33 Lansing also talks about the role of temple priests in allocating water in contem-
porary Bali.

34 These regions are respectively the Bicol provinces, western Visayas, central
Visayas, eastern and southern Mindanao.

35 There are 139 watersheds most of which are designated as Watershed Forest
Reserves (WFR). The 17 most critical all of which support domestic water supply
facilities are: Sto. Tomas and Busol watersheds in Baguio City; Lon-oy WFR, La
Union; Angat WFR, Rizal/Bulacan; Marikina WRF, Rizal; Kaliwa River, Quezon;
Umiray River WFR, Quezon/Bulacan/Rizal; Maasim River, Iloilo; Mananga and
Kotkot-Lusaran River WFRs, Cebu; Binahaan River, Tacloban City; Pasonanca
WFR, Zamboanga City; Ambogoc WFR, Zamboanga del Norte; Mahoganao
WFR, Misamis Oriental; Malagos WFR, Davao City; Koronadal WFR, 
Cotabato; and Lake Lanao, Lanao del Sur.

36 Manufacturing output grew by 2.4 per cent annually between 1990 and 1998 with
its contribution to exports more than doubling from 11 per cent in 1985–90 to 
26 per cent in 1995–97 (World Bank 2000: 9–11). For an assessment of the 
Philippines 2000 programme, see Booty Capitalism. The Politics of Banking in the
Philippines (Hutchcroft 1998: 242–254). The relationship of agricultural to 
industrial production, especially the issue of land is discussed in Legacy of the 
Past, Promise of the Future: Land Reform, Land Grabbing and Land Conversion in 
the Calabarzon (Bankoff 1996).

37 It is a violation under Article 13 of the Water Code to draw groundwater without
the requisite permits. As of 1988, 32.2 per cent of Filipinos still primarily
depended on tubed or piped well water and a further 16.5 per cent on water from
a dug well (Ibon 1996: 40).

38 The population of the Philippines grew by 14.62 million between 1990 and 2000
or from 60.71 to 75.33 million, a growth rate of 2.32 per cent 1990–95 and 
2.02 per cent 1995–2000 (NSO 2000).
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39 Some estimates place Mindanao at 96–98 per cent hydro-dependent (Eugenio
1997: 20).

40 Water to a value of P11 million a month is stolen from fire hydrants alone (Sapsa
1997: 10).

41 Demand and supply were respectively 3,400 and 2,700 million litres daily.
42 Water levels at Angat Dam should stand at 215–217 meters to ensure sufficient

supply for summer months and the rule curve at the La Mesa Dam is 76 metres
(Saspa 1995: 8).

43 The respective figures were 562.19 million cubic metres for December 1996 and
312.95 million cubic metre for the 1987–1996 average. The January–November
1997 inflow figures were also sharply down at 755.56 million cubic metres or 
46 per cent of the previous year’s 1632.64 million cubic metres and 49 per cent of
the 10-year average of 1,532.44 million cubic metres (Tenorio 1997: 29).

44 Only the Maynilad Water Company levied the extra delivery fee; the Manila
Water Company’s tanker service was provided without additional charges 
(Tenorio 1997: 29).

45 Napocor bore the other two-thirds of cost of construction.
46 Management disputes these figures and claims that golf courses’ daily water 

consumption is more like 3,000 cubic metres.
47 Prior to the present Comprehensive Agrarian Reform Law of 1988, there 

have been no less than three previous legislative attempts to enact land reform
(Land Reform Act 1955, Land Reform Code 1963 and Presidential Decree 
No. 27 1972) as well as various measures to ameliorate landlord–tenant 
relations (Rice Tenancy Act 1933, Sugar Tenancy Act 1934, and Agricultural 
Tenancy Act 1954). Each attempt has been frustrated by the opposition of a 
determined legislature, or by the limited scope of the measure, or by a combi-
nation of both (Hayami, Quisumbing and Adriano 1990: 52–70; Putzel 1992:
113–165).

48 The Victorias Milling Company in conjunction with the Philippine Sugar 
Institute (Philsugin), worried about fulfilling quotas to the United States, hired an
American firm to conduct a highly successful campaign of both ground-based and
airborne cloud-seeding operations over Negros that was calculated to have saved
between 10 and 20 per cent of the wilting sugarcane crop in 1958 (Concepcion
1988: 8–9).

49 Silver iodide stimulates rainfall by artificially freezing precipitation held in 
cumulus clouds, producing small ice crystals that grow rapidly to form raindrops.
At the same time, heat released by the freezing liquid hastens cloud growth as 
well as promotes the formation of new clouds, precipitating more intense and
widespread showers.

50 The load carried depends to a certain extent on the aircraft employed: a 
BN-Islander will utilise between 8 and 10 bags of salt but a DC-3 has the capacity
for a load of between 40 and 50 bags.

51 The peso fell from around P25 to US$1 to between P45–50 to US$1.
52 The agencies include the Department of Environment and Natural Resources,

Department of Agriculture, Department of Health, Department of the Interior
and Local Government, Department of Science and Technology, Department of
Public Works and Highways, National Economic Development Authority,
National Statistics and Co-ordinating Board, National Power Corporation,
Laguna Lake Development Authority, Housing and Land Use Regulatory Board,
Local Government Units, National Irrigation Authority, Local Water Utilities
Administration and the Manila Waterworks and Sewerage System. These agencies
together with the League of Municipalities, League of Provinces and three non-
government organisations also comprise the Presidential Task Force on Water
Resources Development and Management (PTFWDM).
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8 Cultures of disaster

1 The term commonly used to denote the inordinate influence of the clergy over 
Filipino society especially during the period of Spanish colonialism between 1565
and 1898. In particular, it refers to the policy of reduccíon whereby people where
brought to live together in municipalities centred around the parish church.

2 The 1983 volume Interpretations of Calamity from the Viewpoint of Human Ecology
is a collection edited by Kenneth Hewitt.

3 Though Torry claims that these communities may range from towns to entire
nations, analyses are seldom if ever carried out on anything larger than an 
insular or regional basis. See, in particular, Raymond Firth’s study of typhoon and
famine on Tikopia in the Pacific (1959), Eric Waddell’s on frost and migration
among the Enga of the New Guinea Highlands (1975) and Oliver-Smith’s on
earthquake and avalanche in the Yungay Valley in the Peruvian Andes (1992).

4 Watts argues just such a case for famine in northern Nigeria in that the locus of
hunger is always present in the political economy of the region.

5 Subsequently repudiated by Adams (1973).
6 Anderson actually refers to this process as ‘disaster culture’.
7 Tropical cyclones cause the greatest damage in terms of loss of life with an 

estimated 200,000 people perishing on the night of 30 April 1991 alone. Floods,
on the other hand, affect the largest number of people, some 47 million or over
half the nation’s population in 1988 (Zaman 1994: 134).

8 As is the case with children who are not usually enumerated separately nor 
recognised as having special needs in a disaster situation. This is particularly so in
nations such as the Philippines where 47 per cent of the population were under
the age of 15 years in 1992 (Cola 1993: 248).

9 There are sound engineering reasons for such a suggestion similar to those that
motivated the recent adoption of new building regulations on Tuvalu requiring
the floors of new houses to be raised above ground level as a precaution against
the increased incidence of flooding as a result of global warming and rising sea 
levels. In fact, the measure is a return to a more traditional form of architecture
(Lewis 1990: 245).

10 Casa Manila is actually a reconstruction of a nineteenth-century mansion that
serves as a private museum. All such original buildings in Intramuros were
destroyed during the fighting between US and Japanese troops in 1945.

11 Also known in Tagalog as the palo maria, the tree grows to a height of between 8
and 12 metres.

12 The original vow signed by the municipal authorities was framed and kept on 
public display in Libog church until the military occupation of the town in 
1900.

13 Small boat owners, of course, have the added incentive of an opportunity to make
some extra money.

14 This sense of life as a supreme game of chance is most fully developed in
Filomeno Aguilar’s Clash of Spirits (1998).

15 I am indebted to Dr Jose Dalisay of the English Department at the University of
the Philippines and Dr Noelle Rodriguez of the History Department at Ateneo de
Manila for helping clarify these concepts.

16 Selga also notes how typhoons in the Philippines were normally named after the
ships that were caught at sea by them or by the islands that suffered the most 
damages. Some of the most notorious typhoons were called after the ships 
Gravina, Cantabria, Tarloc, Leyte, Quantico, Negros and Euzkadi, and after the
islands Samar and Leyte, Cebu, Ilocos, and the Batanes (1938: 206, 65).

17 Sweet potatoes grew well but the market was soon flooded and many farmers 
were unable to sell their crop. Layering involves growing fast-maturing crops like
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vegetables under trees, while the use of forest produce was limited by the time 
and difficulties required in preparation to remove the often toxic substances
before consumption.

18 A well-equipped national meteorological service during the US colonial period,
PAGASA’s effectiveness in more recent decades has been hampered by limited
budgets and antiquated equipment.

19 See footnote 16, page 187 above. An ASEAN Meteorological Center has also been
established in Singapore to better predict weather disturbances in the region but
the provision of accurate advanced information remains difficult due to rapidly
changing weather conditions.

20 In the 1992 survey, 79 per cent of respondents found a sample PAGASA public
warning easy to comprehend and 73 per cent admitted that they would base their
decision to evacuate their homes on such a bulletin. An example of the warning
used was that issued for Typhoon Trining at 11am on 27 October 1991: ‘Typhoon
Trining has slightly weakened and has changed direction. It is now moving towards
Cagayan. Typhoon Trining is expected to move west-southwest at a speed of
19 km/hr and is also expected to hit the Cagayan area this afternoon. The center
is expected to be a distance of 280 km west northwest of Aparri, Cagayan or to
be at a distance of 180 km west northwest of Laoag City tomorrow morning at
8.00 am. It is expected to move west-northwest starting tonight and will slow
down in the next 12 hours’ (Sandoval 1994: 3).

21 Utang na loob involves a sense of reciprocity and is often considered a cornerstone
of the social fabric of Filipino society. It does, however, also entail a sense of
obligation in return (Jocano 1999: 71).

22 The petition was denied primarily on the grounds of public safety, that the two
towns were ‘convenient and practical’ reference points for the paths usually taken
by typhoons, and that the present practice was actually advantageous to the region
whose people were able to ‘prepare well ahead’. The ranking has Ilocos first with
208 cyclones, southern Tagalog next with 166, then the Cagayan Valley with 132,
Bicol with 114, followed by Samar and Leyte with 95. The text also points out that
of the 869 cyclones sighted by PAGASA since 1944, less than half actually crossed
the country, a third ‘grazed by’ and 17 per cent missed altogether.

23 The most notorious case of this type of mass hysteria occurred in the United
States in 1938 when a radio serialisation of H.G. Wells’s War of the Worlds led to
the widespread belief that the Earth was under attack from Martians (Cantril
1940).

24 Tampo means letting people know you are annoyed at them by ignoring them,
akin to giving someone the cold-shoulder.

Conclusion

1 Underlying Berry’s argument is the assumption that natural forces influence the
basic strategies whereby a society feeds its members, in particular its level 
of food accumulation that in turn is instrumental in determining its population
density and whether it is sedentary.
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