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Abstract.  While floods have been the constant companion of humanity, recent catastrophic 
inundations all over the planet have raised new questions as to traditional approaches in 
understanding and in responding to such extreme hydrologic events.  Looking back, many 
societies have accepted floods as the inevitable vagaries of nature or acts of God to be endured.  
In modern times, however, the interaction between water and society has produced a changing 
attitude as control over the physical environment has increased and technology and social 
organization have made possible successful manipulation of natural resources.  Population 
expansion, rapid urbanization, the increasing occupation of floodplains, and competing and 
conflicting developmental demands have exacerbated the impacts of floods on society and the 
environment.  The paper deals with the notion that floods as a “sociological” phenomenon 
extend beyond hydrological conditions, to encompass consequences on the well-being of human 
communities.  Furthermore, potential climatic shifts, large scale dislocations, socio-economic 
changes and national and international events have coalesced into the creation of large scale 
apprehensions and have focused attention to the need for more integrated, anticipatory and far-
reaching water policies and strategies.  In both the popular mind as well as in significant parts of 
the professional literature, there seems to be an increasing recognition that even the former 
relative stability of climate tends to disappear.  Indeed, weather oscillations have increased the 
concern as to present and future impacts of long-term climatic changes on the surrounding 
environment.  Such views tend to reinforce a free-floating apprehension as to human 
vulnerability and concerns towards an environment that can be further mismanaged or abused.  
The findings that periods of gentle climates between ice ages are becoming much shorter than 
had ever been thought before have reinforced the preoccupation with the doom and gloom of 
rapid changes and the proximity of potential catastrophes.  Short-term weather vagaries and 
simplistic meteorological interpretations get confused with more sober analysis, while prophets 
of gloom compete for attention as colorful doomsday scenarios unfold in the popular press. 
 
1. INTRODUCTION 
 

 Recent catastrophic floods all over the globe have raised new questions as to traditional 
approaches in dealing with such extreme events.  Many societies have accepted floods as 
inevitable natural phenomena to be endured.  However, in modern times, a changing attitude has 
emerged as control over the physical environment has increased and technology and social 



 2 

organization have made it possible successful manipulation of natural resources.  The increasing 
occupation of floodplains, and competing and conflicting developmental demands have 
exacerbated the impacts of floods on society and the environment.  Furthermore, the concerns of 
human vulnerability and an environment that can be further mismanaged or abused, have focused 
attention to the need for more integrated, anticipatory, and far-reaching water policies and 
strategies.    

The outline of the overall argument of this paper is presented in Table 1 (Attachment 1 
shown at the end of the paper).  It revolves around three broad categories of concern, i.e., the 
long history of the entwining between floods and society; the gamut of flood impacts and 
consequences, and the difficulty of responding to catastrophic floods in an increasingly complex 
and fast-changing socioeconomic context.  Underlying the outlined argumentation is the notion 
that floods as a "sociological" phenomenon extend beyond hydrological conditions, to 
encompass consequences on the well-being of human communities.  The last underscores a 
number of important concerns, including:  

 
a) changing social environments because of urbanization, sprawl, increasing densities, or 

industrialization which in turn may affect vulnerability to floods of larger segments of 
population;  

b) responses to flood which are becoming more complex as more interdependent systems are 
affected and the calls for more integrated, long-range planning are increasing; and,  

c) responses to flood which require also broader mobilization of institutions and people in order 
to accommodate adaptive policies for resource scarcities, climatic vagaries, and the 
uncertainty of future environments. 

 
A requisite broader ecological frame of reference implies two major elements that relate 

human activities to the environment, namely, interaction and adaptation.  Ecology, to start with, 
reflects not only how human utilization of nature influences and is influenced by social 
organization and cultural values (the interrelationships between population, culturally styled 
needs and wants, technology and methods of production and the ways of dividing natural 
resources); but also how adaptive behavior or coping mechanisms and ways of dealing with 
people and resources are developed in order to attain goals and solve problems.  Thus, in this 
mutually reinforcing relationship between nature and society as mediated by culture, the key 
problem of adaptive behavior revolves around the question of how people respond to severe 
constraints and to periodic catastrophes.  The literature of human ecology is rich in inference as 
to how populations and their culture exist in a reciprocal relationship with the surrounding 
environment.  The key to survival that appears in the literature is the capacity for adaptation. 
Historians and other social scientists have pointed out that such cultural traits as flexibility, 
reserves, and mobility are the most important, indispensable, and inevitable values in the cultural 
pattern of many regions. 

The present abbreviated paper proceeds, then, in discussing the three parts outlined in 
Attachment 1.  Briefly, the key points to be emphasized follows. 

 
2. THE CHALLENGE OF FLOODS  
 

Underlying the discussion in this section is the notion that floods and droughts as extreme 
hydrological events have strong similarities in the form of both chronic and periodic hazards and 
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disasters (Attachment 2).  The subsequent discussion emphasizes how flooding is the most 
common of all environmental hazards.  The reason lies in the widespread geographical 
distribution of river valleys and low-lying coasts with their obvious attraction for human 
settlement.  At the same time, flood-intensifying conditions such as urbanization and 
deforestation increase the magnitude, frequency, and intensity of floods.  Floods, like most other 
disasters, have certain features in common: losses are rising, catastrophe potential is enlarging, 
and the burden of loss and adjustment costs falls inequitably among people and regions.  Thus a 
series of interlocking crises (Attachment 3) lead to an escalation of ecological perturbations and 
to what one may describe as the process of "complexification." 

The Old Testament account of the Deluge represents starkly the apocalyptic natural 
cataclysm and is part of long historical flood legends.  The profusion of legends testifies to the 
myriad of floods that have afflicted humanity.  These are not mythical accounts but real events 
inspiring fear and insecurity as to the surrounding environment.  The brief historical discussion 
attempts to relate the pivotal force that has characterized human development.  More, it links old 
megadisaster fears with such current doomsday feelings as global climatic change, the drastic 
alteration of the water regime, and the increased demand for flood control, storm protection, or 
catastrophic surges. 

The expanding concerns with environmental stress tend to reinforce prevailing fears that 
something fundamental is changing in the relationship between individuals and nature.  As a 
matter of fact, a number of scientists believe that the world strains today are signals of 
fundamental and perhaps unsolvable crises: namely, the approach of physical limits to human 
and material growth.  This argument is accentuated by increased awareness as to what the human 
presence is doing into the surrounding ecosystem and to the natural laws concerning young and 
mature ecosystems.  The key question asked has to do with the tolerance, resiliency, or 
recoverability of the surrounding environment and reflect a concern with the assimilative 
capacity of the environment to absorb human intervention or to meet increasing demands.  These 
last remarks are particularly important when one considers the rapid social changes, 
globalization and interdependence that characterize recent societal transformations.  These forces 
increase the complexification of surrounding physical and social systems, intensifying the 
severity and duration of flood impacts and consequences.  Modern society, because of its size, 
complexity, vulnerability, diversity, environmental alterations, etc., contains a comparatively 
high degree of potential disorganization.  They are all expressions of larger stresses and strains 
resulting not only from physical hazards; but also from such interdependent transformations as 
population changes, spatial imbalances, the rapid pace of technological changes and of 
significant environmental deterioration. 

A central concept is that of "vulnerability" to floods.  In the simplest form, the exposure 
to risk and the level of reaction to natural hazards vary greatly from community to community 
and from nation to nation.  The discussion here centers around the question as to what extent the 
catastrophic floods are "acts of nature" or "acts of man."  A theme that has appeared especially 
with the catastrophic 1993 Mississippi floods and throughout Europe in 1995 is that hydrologists 
and water engineers have to rethink the way they manage rivers, in the face of worldwide 
accusations that they have only increased flood risks.  The Dutch Environment Ministry has 
referred to the "river architects" as those responsible for ill-advised efforts to contain rivers in 
straightjackets.  The urgent call (coupled with apprehension about climate changes) is for drastic 
solutions (Attachments 4 and 5).  This has been also graphically illustrated in the case of the 
Mississippi floods (Attachment 6). 
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Turning attention to social conflicts and floods, five crises are outlined (Attachment 7). 
These crises provide the basis for three basic areas of conflict and disagreement (Attachment 8): 
cognitive conflicts or disagreements about facts and "critical variables;" stakeholder conflicts 
reflecting coalitions of social power, or "parties-at-interest;" and, ideological conflicts or value 
preferences, alternative visions, or postures towards the future. 

The last section of this part concentrates on the long attraction of humans to floodplains. 
The social and economic benefits of inhabiting and using floodplains, despite the negative effects 
of periodic floods, have made attractive the cohabitation with such a risk.  This affinity for 
floodplain occupancy serves as a backdrop for understanding the dilemma between noticeable 
production and settlement advantages, and the disastrous human and economic costs that follow 
overflow of rivers.  This is the context within which the Floodplain Management Report (1992) 
must be discussed.  Its analytical approach, the richness of detail, the many options and 
alternatives are also colored by a certain caution as to the larger question of integrated land-use 
planning and land-use controls. 
 
 
3. THE GAMUT OF FLOOD IMPACTS AND CONSEQUENCES  
 

The centrality and importance of flood perception is reinforced by other studies of natural 
hazards and risk perception.  Researchers have already hypothesized that heightened hazard 
perception could be expected where the hazard is directly related to the resource use.  
Psychologists and behavioral scientists have also pointed out the socio-psychological 
consequences of differential perceptions.  Similarly, geographers have pointed out how 
variations in perception of natural hazards depend on dominant use, frequency of natural events, 
and personal experiences.  Other recent findings from the disaster literature point out that public 
perception of risk is a multi-dimensional concept or a social process rather than a single variable. 
Perception is also related to the communication of risk.  Public risk information and 
communication help the public perceive both short- and long-term consequences.  Risk 
communication (and the related concept of "warning") have been linked with the users' 
environment (physical and social cues); social attributes (e.g., social network, economic 
resources, and demographic characteristics); and psychological attributes (such as knowledge 
and experience with risk).  Together with perception one must also consider the long-term 
societal repercussions from catastrophic floods, the sapping of the human spirit, the visible scars, 
and the various economic costs. 

The search for typologies is not only an academic exercise in conceptual clarity.  It 
becomes the backdrop for a systematic examination of impacts, the long-term consequences, and 
the studying of intangible losses.  When combined with a variety of damage factors (e.g., 
frequency, magnitude, seasonality, duration, density of occupancy, etc.) typologies of impacts 
can provide the consideration of important matrices leading to meaningful implementation 
strategies for coping with and adjusting to floods. 

The discussion around the topic of expanded spatial extent points out how the spread of 
people over larger areas, metropolitanization, and the complexity of modern life have produced 
new disaster modalities.  Such modalities are a combination of changes in predictability, sources 
of stress, and perceptions of solvability.  The extension of temporal and spatial boundaries when 
coupled with changing attitudes towards nature (e.g., search for ecosystemic integrity) provides 
for new hazards dialectics and perception of flood impacts.  In other words, transboundary 
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interdependencies, global awareness, uncertainty, and socio-political cleavages strengthen 
attitudes of catastrophism and calls for more coordinated action. 
 
 
4.   RESPONDING AND ADJUSTING TO FLOODS   
 

The overall emphasis on increasing complexity and the need to cope is based on a 
perceived grand transformation result of cross-cutting forces of complexity and turbulence 
(Attachment 9).  Any new agenda of responding to floods must relate conceptual advances, 
methodological breakthroughs, organizational mobilization, and attention to new areas of 
concern resulting from more complex social and environmental interactions.  Broader policies 
and strategies should be considered in a manner that involves better hazard analysis, 
vulnerability analysis, the estimation of impacts, the identification of potential measures for 
minimizing losses, and selection and implementation of mitigation strategies.  How people 
respond to hazards, how humans adjust to disasters, are parts of an increasing social sciences 
inventory.  Yet, much needs to be learned about mobilization and implementation, 
comprehensive land use planning, new paradigms of complexity and global change, and 
development of cross-cultural data sets. 

In terms of specific strategies and tactics, current concern once again is focused on the 
debate as to the primacy of structural vs. non-structural approaches.  The strategies that are 
discussed continuously in the literature seem to represent policies that have been tried mostly 
locally or at the national level and tend to be much more responsive to short-term impacts.  
Indeed, existing policies and protection programs are mainly geared toward providing short-term 
disaster relief.  All the above point out that there is a recognized need for anticipatory planning in 
order to be able to avoid later crisis-driven, reactive responses.  The different adaptive 
mechanisms or adjustments call upon ingenious ways of preparing societies against short-term 
adverse impacts with little research being devoted to identifying and understanding societal 
adjustment to extreme events as well as long-term consequences of e.g. global climatic change.  
The institutional requisites for effective flood coping arise from a combination of strategies 
based on education, technological innovation, improved system management, the prohibition of 
certain activities, and comprehensive land-use planning.  This is the spirit behind such efforts as 
those outlined in the report "Euroflood Project" (Attachment 10).  The 1993 Midwest floods in 
the United States have pointed out to the need for contrasting flood control against flood 
management.  This transformation is also taking place because on top of everything else 
structural solutions have also had significant environmental costs.  The comparison and contrast 
of the two ways of managing a river has been succinctly summarized in a recent newspaper 
article (Attachment 11). 

The conclusion to the above remarks becomes rather obvious.  Recent writings point out 
that as a result of increasing complexification, uncertainty, and vulnerability, four types of 
interdependencies call for urgent intergovernmental integration: hydrological interdependencies; 
political interdependencies (both horizontal and vertical); transboundary interdependencies 
representing both social and hydraulic transnational linkages; and exogenous interdependencies, 
notably the potential dramatic impacts and consequences of climatic shifts and hydrological 
alterations. 

Whether with logarithmic graphs, rigorous scientific analysis, or with speculative 
journalistic accounts the conclusion must be that hysteria, panic or overreaction are not the 
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proper responses to our shared concern with changing climate, recurring floods, or other extreme 
hydrologic events. There can be remedies for more prudent responses, including interdisciplinary 
research, expanded knowledge, sophisticated models that can make forecasts over decades, 
holistic vision, and broader new paradigms in science; strong conservation measures; detailed 
monitoring; institutional changes and international agreements enhancing the flow of information 
and the sharing of knowledge; and finally the establishment of long-term environmental 
scanning, and mobilization of people and organizations for concerted action. 

Perhaps one way to summarize the responses and adjustments to floods is by developing 
a vigilance strategy.  The concrete outcome would be a contingency planning posture involving 
three basic premises.  The first would be expanded knowledge, allowing us to understand and 
forecast climatic changes, develop basic science, improve measurement, and utilize remote 
sensing data processing and information storage and retrieval technologies.  The second premise 
is continued vigilance in terms of systems of monitoring and of assessing the consequences of 
different types of natural or humaninduced changes, especially through sensitive warning 
systems.  The third premise of such a broad strategy is to increase our respect for nature by 
learning to live with a highly complex interrelationship of humans, biosphere, and climate. 
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ATTACHMENT 1 
 
 

 
SOCIO-ECONOMIC IMPACTS AND CONSEQUENCES OF EXTREME FLOODS  

[An Outline Argumentation] 
 
 
 
The Challenge of Floods 
 

• Floods and society: periodic disasters and chronic hazards 
• Apocalyptic floods as history and climate change as the current concern 
• Extreme hydrologic events and the changing socio-ecological context: the continuous 

debate between structural and nonstructural approaches 
• Vulnerability to floods: acts of "nature," or acts of "man?"                                      

Conflicts and floods: assigning blame 
• The dilemma of floodplain occupancy 

 
 
The Gamut of Flood Impacts and Consequences 
 

• Flood perception and societal repercussions 
• Towards a typology of flood events and severity of effects 
• The enlargement of the spatial envelope: transboundary interdependencies and changing 

attitudes towards nature 
 
 
Responding and Adjusting to Change 
 

• The grand transformation: factors influencing short- and long-term responses 
• Strategies and tactics: policies for structural, non-structural and mixed approaches 
• The need for integrated water resources management 
• The centrality of vigilance: implementing change 
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ATTACHMENT 2 
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ATTACHMENT 3 

 
 
 

INTERLOCKING CRISES 
 
 

• CLIMATIC SHIFTS 
 
• MEGARUPTURES 
 
• METABOLISM 
 
• SOCIO-POLITICAL CONTEXT 
 
• TRANSBOUNDARY DEPENDENCIES 
 
• FAST PACE OF TECHNOLOGICAL DEVELOPMENT 
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ATTACHMENT 4 
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ATTACHMENT 5 
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ATTACHMENT 6 
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ATTACHMENT 7 
 
 
 
 

THE FIVE CRISES 
 

 
• AN ENGINEERING CRISIS: SUPPLY & DEMAND 
 
• AN ECOLOGICAL CRISIS: QUALITY 
 
• AN ORGANIZATIONAL CRISIS: INSTITUTIONAL MOBILIZATION & 

COORDINATION 
 
• A METHODOLOGICAL CRISIS: DATA & MODELING 
 
• A PERCEPTUAL CRISIS: PUBLIC AWARENESS, INVOLVEMENT & 

PARTICIPATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 15 

ATTACHMENT 8 
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ATTACHMENT 9 
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ATTACHMENT 10 
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ATTACHMENT 11 
 

 


