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Dear Readers,
The year 2007 has brought about major changes and 
exciting developments for the International Human Di-
mensions Programme on Global Environmental Change. 
On January 1st IHDP became a joint programme of three 
institutional sponsors: the International Council for Sci-
ence (ICSU), the International Social Science Council 
(ISSC), and the United Nations University (UNU). This 
new institutional affiliation model underlines and fosters 
IHDP’s claim to provide world-wide leadership in fram-
ing, promoting, and coordinating social science research 
on global change for the benefit of societies and civili-
zations. An immediate outcome of the new sponsorship 
model was the relocation of the IHDP Secretariat’s of-
fices in March. The Secretariat is now hosted by UNU at 
the United Nations Campus in Bonn, Germany. This lo-
cation and the vicinity to major UN agencies in the field 
of sustainable development (e.g. the Secretariats of UN-
FCCC and UNCCD, several agencies of UNEP, UNES-
CO, and the WHO, as well as other UNU institutes and 
programmes) prove to be beneficial for and conducive to 
IHDP’s goal to reach out to policy and practitioner com-
munities, especially in the inter-governmental arena.
 IHDP is also proud of its newly finalized Strategic 
Plan 2007-2015, a comprehensive and innovative docu-
ment established through a thorough and broad con-
sultative process involving many key players within the 
global IHDP community. The new Strategic Plan will 
provide intellectual guidelines and inspiration, and pave 
the way for the programme’s second decade.  This period 

is expected to produce fresh and innovative approaches 
to a variety of research themes and science portfolios 
as well as to enhanced capacity development and sci-
ence-policy interaction. We are full of energy and vigor, 
ready to launch and implement the Strategic Plan and 
have embarked on a series of consultative meetings and 
workshops to identify and define the terms and outlines 
for new science projects on Earth System Governance, 
Integrated Risk Governance, and Vulnerability-Resil-
ience-Adaptation. We will certainly further strengthen 
and fine-tune our cross-cutting and comprehensive work 
on climate change and energy, and we have engaged in a 
number of dialogues with the global policy community 
at various levels and through a variety of fora. The IHDP 
Strategic Plan 2007-2015 is online available at www.ihdp.
org and will be disseminated broadly.
 A special issue of our newsletter UPDATE, to be 
published this fall, will be dedicated to the Strategic Plan 
and our new science and science-policy initiatives. This 
current issue of UPDATE focuses on vulnerability in 
coastal urban areas from natural disasters exacerbated 
by global environmental change.
 I wish you pleasant reading,

Andreas Rechkemmer
Executive Director
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Introduction to the “Global Environmental 
Change, Natural Disasters, Vulnerability and 
their Implications for Human Security in 
Coastal Urban Areas” Issue
Roberto Sanchez-Rodriguez, Jocef Pacyna, Karen O’Brien, Michail Fragkias, Lynn Rosentrater, Jürgen Weichselgartner

Catastrophic events have affected societies around the 
world in recent years and underscore the close linkages 
between global environmental change, human security, 
and urbanization. Little attention has been paid so far 
to multidimensional perspectives capable of providing 
comprehensive and integrated approaches to better un-
derstand those events and help find avenues for adapta-
tion and minimization of their negative consequences.
The increasing frequency of natural disasters and their 
tremendous impact on poor 
communities confirm that di-
sasters continue to be one of 
developing world’s unresolved 
problems and a major challenge 
for sustainability. Although the 
majority of the victims of natu-
ral disasters have been in poor 
countries, recent events such as 
Hurricane Katrina in New Or-
leans illustrate the vulnerability 
of communities in rich coun-
tries too. 
 The combined effect of 
globalization and global en-
vironmental change has pro-
voked a rise in the number 
and intensity of natural events 
that have brought death and 
destruction in poor and rich 
countries, particularly in urban and peri-urban areas 
(Sánchez-Rodríquez et al., 2005). Many of the most im-
portant and significant changes associated with the im-
pact of globalization are taking place in and around cit-
ies. This year, the world’s urban population will for the 
first time equal the world’s rural population (United Na-
tions 2004). Around the turn of the century there were 19 
mega-cities (i.e., with 10 million or more people) and 22 
cities with 5 to 10 million people (UNCHS 2002). More 
than 90% of future population growth is likely to be con-
centrated in cities, and mainly in poor countries. Cities 
in the developing world will account for 95% of urban 
growth over the next two decades. By 2030 they will be 

home to 80% of the world’s city dwellers (UN-HABITAT 
2006). Rapid growth of population and its concentration 
in urban areas have significant implications for the long-
term outlook for humanity. 
 Already burdened with many problems associated 
with growth (e.g. pollution, migration, poverty, envi-
ronmental degradation, energy supply), urban areas are 
increasingly subject to dramatic crises. This is especially 
true in poor countries where economic and financial cri-

ses, together with fast and unbalanced growth of urban 
areas, have created fragmented spaces with high spatial 
segregation and social exclusion. The aforementioned 
problems play an important role in the interactions be-
tween urban areas and global environmental change and 
in their social and urban vulnerability to natural disas-
ters.
 Many of those urban areas are located in coastal 
zones. Low elevation coastal zones (LECZ) – contiguous 
coastal land areas at elevation less than 10 meters – only 
account for 2% of the world’s land area but contain 10% 
of the population, and 13% of the urban population. Ten 
countries with the most people living in LECZs account 
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for about 73% of the people that live in the zone glob-
ally. Of the more than 180 countries with populations 
in the LECZ, 70% of them have their largest urban area 
extending into that zone. Furthermore, the largest cities 
(with five million or more people) have on average one-
fifth of their population and one-sixth of their land area 
within this coastal zone and 15 out of the 20 mega-cities 
are coastal. All but two of the countries with the larg-
est shares of their populations in the LECZ are of low or 
lower-middle income, an important fact considering the 
importance of economic development on vulnerability of 
populations.
 The current IHDP Update is a joint effort by three 
IHDP core projects: Urbanization and Global Environ-
mental Change (UGEC); Global Environmental Change 

and Human Security (GECHS); and Land-Ocean In-
teractions in Coastal Zones (LOICZ) – co-sponsored 
by IGBP. It focuses on natural disasters associated with 
global environmental change in coastal urban areas and 
sheds light on the main pathways of social and urban 
vulnerability to natural disasters caused by climate vari-
ability and change. The invited authors explore the close 
links between global environmental change, human se-
curity, and urbanization from multidimensional perspec-
tives seeking to provide integrated approaches to those 
complex interactions.

Reference: www.ihdp.org/publications

Three Cities and Their Vulnerabilities to 
Climate Hazards 
Alex de Sherbinin, Andrew Schiller, and Alex Pulsipher

Global cities are engines of economic growth and centers 
of innovation for the global economy and the hinterlands 
of their respective nations. The foundations of prosper-
ity and prominence for most global cities lie in their 
long-standing commercial relationships with the rest of 
the world, a position that is facilitated by easy access to 
marine shipping, the least costly of all shipping options. 
Their location in coastal zones place global cities at great-
er risk from current and projected climate hazards such 
as cyclones, high winds, flooding, coastal erosion and de-
position, and, sea-level rise (Nichols 1995, Rosenzweig & 
Solecki 2001, McGranahan et al. 2007).
 It is now widely recognized that vulnerability is re-
lated as much to the sensitivities and adaptive capacity 
(resilience) of peoples and places as it is to hazard mag-
nitude and frequencies (Cutter et al. 2003, Wisner et al. 
2004). In this study we looked at the coupled human-
environment system and the resulting place-based vul-
nerabilities in three cities: Mumbai, Rio de Janeiro, and 
Shanghai (Figure 1). We employed a framework devel-
oped by the Sustainability Science (SUST) project (Turner 
et al. 2003), which explicitly recognizes that macroforces 
– broad-scale environmental and human systems within 
which the local system resides – come together to affect 
(and sometimes intensify) the pressures that act upon the 
local system. Different pressures across scales come to-
gether in various sequences to create unique “bundles” of 

stress that affect local systems. A major hypothesis of this 
framework is that when stresses or perturbations ema-
nating from the environment coalesce with those arising 
from society, significant negative consequences can re-
sult for the human-environment system as a whole. 
 Using climate change scenarios for 2050 and a vari-
ety of primary and secondary data on the physical char-
acteristics and social vulnerabilities of each city, we as-
sess their unique stress bundles.  In this abridged version 
of the full article, we report only on the results for each 
city and the overall conclusions. 

Mumbai
Mumbai’s greatest stress bundle is related to extreme 
rainfall and floods, such as the heavy flooding that oc-
curred in July 2005. Mumbai’s various characteristics of 
topography (flat), geology (unconsolidated fill material), 
numerous wetlands and flood-prone areas, the city’s 
building conditions (not meeting building codes, squat-
ter dwellings, previously flood-damaged buildings), poor 
sanitation and poor waste treatment and removal capa-
bilities together create a particular bundle of stresses that 
collides with the set of socio-environmental conditions 
of Mumbai, such that vulnerabilities emerge for the sys-
tem. 
 In addition, a stress bundle composed of popula-
tion (large and growing), projected sea-level rise, and 
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economic stresses converge to create some particularly 
problematic issues for Mumbai. This is because of a set of 
characteristics for Mumbai that include the lack of dykes 
and other coastal armaments for dealing with sea-level 
rise, weak disaster preparedness at the scale of sea-level 
rise, building conditions (not meeting building codes, 
squatter dwellings, previously flood-damaged buildings), 
and low incomes that do not allow the city to improve 
building conditions to the level required, nor to better 
develop and fund disaster preparedness. Mumbai is thus 
facing threats that local authorities have very little abil-
ity to control, dampen or mitigate. This is exacerbated 
by governance problems and institutionalized disparities 
(Revi 2005). This suggests that a reinforcing spiral could 
emerge for this set of issues, where increasing population 
comes together with sea-level rise and a stressed econ-
omy to further damage already weak buildings, under-
mine efforts to improve disaster preparedness and build 
coastal armaments; and these, in turn, further erode the 
economy while the sea level rises. 
 Mumbai’s informal coping capacities, as a result of 
notably strong social networks and cooperation in the 
form of slum dwellers associations, emerge as important 
parts of Mumbai’s resilience in the face of stresses. These 
informal coping systems are expected to help reduce vul-
nerabilities to some degree for both sets of issues that 
emerge from this preliminary analysis. Yet, by themselves, 
these informal coping capacities appear quite inadequate 
to meet the challenges from climate hazards and popula-
tion size and growth that now face Mumbai.   
 Mumbai’s overall vulnerability appears to be high. 
While the city is relatively prosperous compared to the 
rest of India, and it does have an elaborate disaster man-
agement plan in place, the challenges posed by climate 
change, especially flooding and sub-surface shifting in 
landfill areas, are unlikely to be met effectively. In partic-
ular, sub-surface shifting of the type that Mumbai might 
face could well overwhelm the adaptive abilities of any 
city, and particularly one with some of the other critical 

issues that Mumbai now faces. 

Rio de Janeiro
In our analysis we found that there are three 
stress bundles that are particularly trouble-
some for Rio de Janeiro. In the first bundle, 
temperature increases come together with 
drought to put stress on Rio’s drinking wa-
ter supply. In addition, problems with gov-
ernance exist that could further hinder the 
city in developing more robust potable water 
storage and delivery systems. In the second, 
extreme and unpredictable rainfalls and 

floods converge with projected sea-level rise to increase 
stresses which will be difficult for Rio to handle owing 
to the city’s topography (narrow coastal shelf backed by 
steep mountains subject to mass erosion), poor building 
conditions, the lack of secure land tenure for a notable 
portion of the city’s population, poverty coupled with 
large income inequalities, high rates of crime that reduce 
social trust, and large problems with sanitation systems 
and sewage disposal. 
 Lastly, sea-level rise converges with the tourism-
based economy of a beach city to create a third stress 
bundle of great importance to Rio de Janeiro. Because 
of Rio’s characteristically narrow beach, which is backed 
by steep slopes and mountains, modest increases in sea 
level will likely magnify sand erosion. In addition, Rio 
has no dykes or other armaments that could protect the 
beach from modest sea-level rise, or even from great 
storm surges. This situation illuminates a gap between 
the stress bundle and Rio’s ability to resist or cope with 
it. Because of Rio’s economic dependence on beach tour-
ism, such damage will likely have reciprocal effects on the 
economy, thus creating additional stress on the city.
 Based on a preliminary assessment, we conclude 
that Rio suffers from a significant ongoing vulnerability to 
climate hazards, particularly flooding and landslides. Al-
though civil defense institutions have been set up to cope 
with natural disasters, underlying structural problems, 
including political clientelism and spatial segregation 
based on income, render the city vulnerable to climate 
hazards. Little in the way of concrete flood protection in-
frastructure has been set up in the wake of devastating 
floods in February 1988, which followed an El Niño year. 
It is possible to speak of highly vulnerable sub-popula-
tions living in favelas and near waterways, and relatively 
less vulnerable upper classes living in high-rise apart-
ments in locations less susceptible to inundation. As in 
Mumbai, social segregation of housing by income group 
has created significant vulnerabilities.
 Although the economy of Rio de Janeiro is relatively 

Note: The cities included in this figure have populations greater than 

5 million. Hazard risk represents a cumulative score based on risk 

of cyclones, flooding, landslides and drought. Sources: CIESIN 2006, 
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robust, significant portions of GDP will be required for 
relief and reconstruction if floods of the magnitude of 
1967 and 1988 are repeated. Unless more concerted ef-
forts are made to prepare for climate hazards, the city 
will remain vulnerable.

Shanghai
As in Mumbai and Rio, recent and severe flooding has 
tested Shanghai. Perhaps given the magnitude of the 
city’s recent losses (3,000 dead and 16 million displaced 
in the Yangtze basin in the wake of floods in 1998), the 
government appears to be taking a genuine interest in 
long-term disaster planning, and major reforestation ef-
forts have been undertaken to decrease runoff in upland 
portions of the Yangtze basin. The municipality has also 
engaged citizens in “volunteer” civil defense networks, 
which presumably means that citizens know what to do 
in the event of disaster and are prepared to take action.
 Nonetheless, several key bundles of stress converge 
to create specific vulnerabilities for Shanghai that emerge 
out of gaps in the city’s ability to resist and cope with these 
stresses. First, sea-level rise along with increasing severi-
ty and frequency of heavy rains and floods come together 
with Shanghai’s topography (level and low lying), geology 
(unconsolidated), land subsidence due to groundwater 
withdrawal, many wetlands and flood-prone areas, the 
inability of many buildings to withstand shifting land 
and water damage due to their poor condition, sanita-
tion and waste disposal systems that are near capacity, 
and relatively modest income levels. This mix is likely to 
produce significant vulnerabilities for a large proportion 
of the city’s residents, the city’s built infrastructure and 
the Shanghai region’s economy. 
 Second, Shanghai’s population is already large and 
continues to grow rapidly. When this massive trajectory 
comes together with projected sea-level rise and increas-
ing water use by the city owing to industrial development 
in peri-urban areas, this exacerbates land subsidence, 
probably puts greater numbers of people in harm’s way 
from climate hazards and coastal erosion, and places 
people in greater concentration within areas that are 
likely increasingly flood prone. This set of circumstances 
may lead to a diminishing capacity for Shanghai to cope 
with such stresses because of its burgeoning population 
on already vulnerable lands, and a greater draw down of 
groundwater, causing densely populated lands to sub-
side while sea level continues to rise. This could lead to 
increases in direct mortality, economic downturn and, 
potentially, large-scale disease outbreaks. On the other 
hand, Shanghai’s wealth means the city has a high adap-
tive capacity. Resources will likely be invested in tech-
nological solutions even if such solutions fail to address 

root causes of vulnerability.

Conclusion

Until recently the emphasis of climate change policy 
has largely been on mitigation. The recent IPCC report 
gives far more attention to the urgent need for adapta-
tion. Among other elements, disaster preparedness and 
management plans are vital components of an adaptation 
strategy. To design these, however, we need a better un-
derstanding of which people and systems are vulnerable 
to what kind of climate hazards, what makes them vul-
nerable, and where they are located. That is where vul-
nerability assessments can help.
From a policy perspective, there are few easy prescrip-
tions for reducing vulnerability and better preparing for 
future climate hazards, at least in the case of the cities we 
describe above. The political difficulty of reducing vul-
nerabilities (or conversely, increasing resilience) may be 
attributed to a number of factors:

• Disasters are an unequally distributed pub-
lic “bad” that is more likely to affect poorer, more 
vulnerable sub-populations with the least political 
influence. Mitigation measures, by contrast, are a 
public “good” that require substantial investment 
and adequately functioning institutions.
• Low tax collection capacity and low incomes 
constrain the resources available to government to 
make necessary infrastructural or institutional in-
vestments. Government resources themselves may 
become highly contested through political maneu-
vering.
• The wealthy and more influential classes may 
simply choose to “exit” from political decision-mak-
ing processes rather than voice their concern over 
the lack of disaster preparedness. “Exit” means that 
they opt out of public resources and, instead, choose 
to invest in their own capability set (e.g. purchasing 
a well-built home in a safe location, insurance poli-
cies, or private education and health care). 
• Adaptation measures are difficult to implement 
because they require long time horizons, whereas 
politicians typically operate on short-term hori-
zons. Incentives need to be intelligently designed so 
that politicians, officials and the private sector find 
it in their interest to build less risk-prone, equitable 
cities.
• If vulnerability mitigation/prevention mea-
sures are expensive, there may exist a “moral haz-
ard” on the part of state decision makers, as they 
may assume that the international relief community 
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will come to their assistance in the event of a signifi-
cant natural disaster. Thus, to act means commit-
ting scarce public resources for a medium- or even 
low-probability future event, whereas to “wait and 
see” if disaster strikes, and later claim that the disas-
ter could not be foreseen, shifts the financial burden 
onto international agencies.

 The authors do not underestimate in any way the 
difficulties entailed in preparing adequately for future cli-
mate change-related vulnerabilities. Given the political 
and institutional issues, it is worth considering how com-
munities themselves, through micro-planning or other ef-
forts at collective organization, might develop plans and 

infrastructure necessary to reduce their vulnerability to 
natural disasters in contexts in which governments either 
lack the resources or are unwilling to consider investments 
in preparedness. Many efforts to improve local environ-
ments, such as enhanced drainage and improved waste 
disposal, also reduce vulnerabilities to disasters and their 
consequences (such as the spread of disease).

The complete and unabridged version of this paper has been published 

in Environment & Urbanization, Vol. 19, No. 1, April 2007 by SAGE 

Publications Ltd, All rights reserved. © SAGE Publications Ltd. For more 

information please visit: http://eandu.sagepub.com.

Reference: www.ihdp.org/publications

Cities as Crucibles of Disaster Politics 
Mark Pelling and Kathy Dill

political and social impacts of the event and its aftermath. 
Both Sri Lanka and Aceh province were in states of civil 
conflict before the Tsunami. Did the experience of facing 
a common threat lead to co-operation in relief and re-
construction and if so might this feed into peace building 
and resolution of the larger political conflicts? While the 
opportunity for peace building through reconstruction 
was identified, Sri Lanka is now closer to civil war than it 
was before the Tsunami struck. In Banda Aceh and Aceh 
province, the combination of huge local loss of life and 
the opening up of the city and province to international 
agencies and observation have arguably contributed to a 
scaling down of conflict and some political movement. It 
seems from this case that the impact and recovery from 
large natural disaster events do have the potential to con-
tribute to progressive political change.

Upsetting the Social Contract

The social contract symbolizes a reciprocal agreement 
between social stakeholders (the public, private sector, 
and civil society) who cede some of their autonomy to 
other actors (often the state and its agents but also war-
lords) who in return guarantee security. The presence of a 
social contract does not imply equality in power relations 
or even inclusion in the determination of how security 
might be constructed and policed. It is however a useful 
theoretical devise for examining the ways in which sud-
den shocks – like disasters – can unsettle the status quo 
and lead to a questioning of and potentially a withdrawal 

The Paradox of Crisis

The local impacts of global environmental change are 
embedded within the political life of cities – and nations 
– and can provoke political debate and policy change. The 
discrete nature of disaster events has prompted progres-
sives to highlight recovery as a window of opportunity 
for policy to more effectively address risk and inequality 
within urban areas. UN-HABITAT (2006) calls this posi-
tive outcome of disaster the ‘paradox of crisis’. 
 The 2004 Indian Ocean Tsunami impacted count-
less small and medium sized human settlements and was 
followed by a second tsunami of relief and reconstruction 
aid. According to the International Federation of the Red 
Cross and Red Crescent Societies (2006), government 
and private donations amounted to over US$18 billion. 
Like the first tsunami, this aid tsunami overwhelmed the 
capacity of local agencies to cope and too often swept 
aside developmental goals and practices in place be-
fore the tsunami in the rush to deliver a humanitarian 
led response. This was especially so in Sri Lanka and in 
the Aceh province of Indonesia where huge quantities of 
international aid have been concentrated. The Tsunami 
Evaluation Coalition, amongst others, has undertaken 
rigorous critiques of the behavior of humanitarians dur-
ing the relief and reconstruction periods and recom-
mended technical changes in the ways aid is organized 
and administered in such large events. 
 Unusually for the assessment of disaster response, 
the Tsunami has also prompted a limited debate on the 
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increasingly important roles in designing, disseminating, 
and directing programs for disaster mitigation, response, 
and relief. One important question is whether the shift 
towards privatization of security entails new forms of 
social contract(s). A social contract perspective can also 
help us consider the freedom/security trade-off involved 
in appropriating a ‘human security’ framework for disas-
ter. 
 The opening of political and social space post-di-
saster is widely recognized. It has been stereotyped by 
the media with images of looting, for example post Hur-
ricane Katrina in New Orleans. Equally, this period has 
been romanticized by policy champions who report on 
local self-organized alternative systems of development 
emerging from the relief and reconstruction experience. 
Until very recently, the connection between these po-
litical expressions and the disastrous effects of dramatic 
natural phenomena such as earthquakes, hurricanes, and 
tsunamis has been tenuous. Unlike the targeted protests 
for rights to housing for those faced with forced evictions 
as part of the ‘development process’ of cities, popular po-
litical mobilizations in the aftermath of disaster have re-
ceived little attention or support.   
 Taking disaster as an analytical starting point tends 
to cast subsequent socio-political actions in terms of re-
sponses to extreme and short-term conditions, alienat-
ing disasters from development. In contrast, contextual-
izing disaster within broader historical processes opens 
up diverse avenues for interpretation of political process. 
Therefore, if the objective is to identify and interpret the 
relationship between disaster and socio-political change, 
one should begin by looking for relevant socio-political 
change prior to any given disastrous event. Instead of 
envisaging disaster as a discreet and exceptional envi-
ronmental event at the origins of socio-political change, 
it may be more productive to frame it as a moment in 
which contemporary governance is revealed as socially, 
politically, and/or environmentally maladaptive. Put dif-
ferently, disaster provides a window into the functioning 
and failures of the social contract.

The Contours of Disaster Politics

At the international level, research has established the 
limited contribution of disaster events to inter-state re-
lations. Where states have tense relationships before 
disaster, these tend to continue into reconstruction and 
beyond, even where disaster impact zones cross state 
boundaries, as in the case of the South Asian earthquake 
in 2005, which hit Pakistani and Indian controlled Jammu 
and Kashmir. At the sub-national and local levels, disas-
ter politics is more varied with disaster and reconstruc-

from and re-writing of the social contract by social stake-
holders. Might the disruption to the political and social 
status quo caused by disasters open space for alternative 
forms of social contract to emerge? If so, what are the 
consequences for political freedom, autonomy and inclu-
siveness and the social and spatial distribution of security 
in the re-written post-disaster social contracts? 
 The outrage expressed by populations when states 
fail to react to the immediate needs of its citizens in cri-
sis can be interpreted as the angry reaction to a break in 
what had been popularly understood as the social con-
tract. Evoking the idea of social contract also points to 
concerns about contemporary political accountability. 
International and supranational organizations are taking 
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tion being contested as the level of political discourse 
and action on the ground. Here we present five ways in 
which disaster politics interfere with local and sub-na-
tional political process and the balance of power that un-
derscores the social contract. Discussion is based on a 
research project that reviewed 14 large natural disasters 
from 1899 to 2004.
 1. Disasters provoke scrutiny of dominant ideolo-
gies, political systems, and institutions when they are per-
ceived as being a product of maladaptive development. 
The specter of a multitude of largely African-American, 
poor, and elderly citizens trapped in New Orleans before 
catastrophic flooding inundated the city in 2005, com-
bined with the federal government’s inadequate response, 
led to the eruption of a national socio-political crisis.
 2. Disasters can increase social tensions. This is due 
to the inverse relationship between political power and 
vulnerability, causing disasters often to hit hardest in po-
litically peripheral populations. The 23 February, 2004 
Moroccan earthquake led to open dissent with protes-
tors taking to the streets, stopping military and aid con-
voys, and marching to the regional governor’s office in 
north-eastern Morocco to protest the poor response of 
the government.
 3. Existing inequalities can be exacerbated by post-
disaster governmental manipulation. Political conflict 
following disaster often manifests around attempts to 
re-distribute land titles or usufructuary rights to land. It 
is commonplace for developers and speculators to claim 
rights over low-income settlement space (assessed by 
government agents as too dangerous for further habita-
tion) with the effect that land is transferred from low to 
high-income groups. In Mexico City, following the 1985 
earthquake, planned redevelopment of low-income in-
ner-city tenements was successfully resisted by a coali-
tion of working-class and professional associations. This 
intervention changed the character of politics in Mexico 
City for years to come. 
 4. Local organizing during response is often re-
pressed by the state. In reconstruction, elite political 
structures tend to re-emerge at the local and national 
levels recreating pre-disaster inequalities. This can also 
increase tensions and undermine gains in community 
cohesion made during response. Though accomplished 
without bloodshed, the democratically elected Turkish 
government repressed civil society organizations acti-
vated during the Marmara Earthquake that destroyed 
the city of Izmit in 1999. In this case, the state proved 
incapable of providing assistance during the critical first 
days following the earthquake. Local associations and 
NGOs stepped in to fill this gap. To regain control, the 
government froze NGO bank accounts and proclaimed 

illegal all but select state-authorized NGO activities. The 
repression was focused especially against organizations 
with (or identifying with) a religious, Islamic orientation. 
These examples also point to the need to explain national 
political action following disaster within the internation-
al political context. Repression in Guatemala unfolded 
in a Cold War client state. Turkey is caught between the 
external pressures of EU candidacy and US strategic in-
terests, which magnify longstanding internal struggles 
between political, religious, and ethnic groups.
 5. Political leaders can regain or even enhance their 
personal or political legitimacy in the aftermath of di-
saster, regardless of their culpability. This hypothesis is 
exemplified by political responses to a 1966 hurricane in 
the city of New Orleans (Abney & Hill 1967) where the 
incumbent mayor used disaster relief to bolster his pub-
lic image and was re-elected to office a month later de-
spite being personally responsible for the reallocation of 
city funds originally destined to shore up the levee. The 
mayor had successfully manipulated the disaster event to 
maintain his popular legitimacy.

Cities as Crucibles of Disaster Politics

James Mitchell (1999) famously described cities as “cru-
cibles of hazard”. They are also crucibles of disaster poli-
tics. Cities bring together in high concentration vulner-
able groups, competing political interests, and multiple 
forms of hazard. The flash point for urban politics dur-
ing disaster and in everyday life is land rights. Disasters 
demonstrate in terrible clarity the inequality in access 
and failures in governance that distribute risk in the city. 
They often generate moments of struggle where land 
rights can be won or lost by competing political actors 
in the city. 
 Disaster can trigger popular mobilization but sus-
tained political activity/opposition requires discursive 
(ideological), organizational (social capital), and material 
(financial) support. The transitional political space fol-
lowing disaster, where progressive political movements 
can emerge in otherwise authoritarian political regimes, 
has not received the attention it deserves. The result is 
that the window of opportunity offered by disasters is too 
often seized by opportunistic political and private inter-
ests or rapidly closed by states threatened by emergent 
political forms that may contest the pre-disaster social 
contract.

Acknowledgements: Mats Berdal, Jonathan Goodhand, 
UK ESRC New Security Challenges Programme grant.
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Coastal settlement is both environmentally damaging 
and environmentally vulnerable. Climate change, which 
will bring sea-level rise and greater storm intensity, am-
plifies the risks of coastal settlement. Yet, coastal zones 
are densely settled and growing rapidly.  
 The low elevation coastal zone (LECZ - defined as 
contiguous coastal land less than ten 
meters in altitude) only accounts for 
about 2 percent of the world’s land 
area, but contains 10 percent of the 
population, and 13 percent of the 
urban population. 
 As illustrated in Table 1, about 
two thirds of the population in this 
zone is in Asia. Yet even in Africa, 
with only one percent of its land in 
the zone, and a comparatively high 
share of the population engaged in 
agriculture, 7 percent of the total 
population and 12 percent of the ur-
ban population live in the zone. 
 While the Small Island States 
have by far the largest share of land 
in the zone, their population per-
centages are not exceptional. This 
is in part because some of the most 
populous small island states have 
comparatively little settlement in 
the low elevation areas, but is also 
because small island states do not 
have large rivers, which create flat 
and fertile deltas.
 Regional averages hide con-
siderable national variation, and the 
ten countries with the most people 
living in the zone – see Figure 1 
– together account for about 463 
million people, or about 73% of the 
people who live in the zone globally. 
Most of these countries are both populous and contain 
large and densely populated delta areas, many of which 
are also susceptible to subsidence and already have large 
populations at risk from storm surges.  
 The countries with the highest population shares 
in the zone (excluding those with total populations of 
less than 100,000 or land areas less than 100 square kilo-

metres) are shown in Figure 2. Three of these countries, 
Vietnam, Bangladesh, and Egypt, are also among the 
countries with the largest overall populations in the zone. 
Only one is a small island state, although there would 
have been several more had the very small countries with 
populations below 100,000 been included in this figure. 

 From a vulnerability perspective, it is especially 
troubling that all but two of the countries with the larg-
est shares of their population in the LECZ (excluding the 
very small countries) are of low or lower-middle income. 
This is somewhat surprising, given that urban settle-
ments are generally more coastal than rural settlements, 
and that more wealthy countries are more urban. 

Climate change and the risks of settlement in the 
low elevation coastal zone
Gordon McGranahan, Deborah Balk and Bridget Anderson
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 In the world as a whole, but most notably in Asia, not 
only are urban populations more likely to be in the LECZ 
than rural populations, but larger urban settlements are 
more likely to overlap with the LECZ than smaller urban 
settlements. While only 13 percent of urban settlements 
with populations fewer than 100 thousand overlap with 
the LECZ, this figure rises to 65 percent among cities of 
five million or more. Perhaps even more striking, of the 
183 countries with people living in the LECZ, 130 have 
their most populous urban area extending into the zone. 
 Continued urbanization is in danger of drawing still 
greater populations and population shares into the low 
elevation coastal zone. In China, where export-driven 
economic growth has been associated with very rapid 
coastal migration, national population growth between 
1990 and 2000 was approximately 1.0 percent, while 
growth in the low elevation coastal zone was 1.9 percent, 
and urban populations in the zone was 3.4 percent. Even 
in Bangladesh, where urbanization is a less clear driver, 
movements towards the coastal zone are evident, with a 
total population growth rate of 1.2 percent, growth in the 
zone of 2.1 percent, and growth in the urban population 
in the zone of 2.8 percent.
 Looking to the future, the responses to the growing 

risks in coastal settlements brought on by climate change 
will need to include each of the three Ms – mitigation, 
migration, and modification – all of which have a long 
lead-time. Low-income groups, who often settle the flood 
plains, are most at risk. These same groups are most at 
risk from hastily constructed government policies. All of 
these factors point to the need for timely action – start-
ing now.

Methodology
This study integrates recently-developed spatial da-
tabases of finely resolved global population distribu-
tion, urban extents, and elevation data to produce 
country-level estimates of urban land area and popu-
lation in LECZ (low elevation coastal zones). By over-
laying geographic data layers, the population and land 
area in each country’s LECZ are calculated and sum-
marized by country, region, and economic grouping. 
Shuttle Radar Topography Mission (SRTM) data was 
used to delineate a low elevation coastal zone includ-
ing land area contiguous with the coast up to 10 me-
tres in elevation. Urban extents were taken from Co-
lumbia University’s Center for International Earth 
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Science Information Network’s Global Rural Urban 
Mapping Project (GRUMP). These urban extents 
were primarily delineated using NOAA’s night-time 
lights satellite data (city lights 1994-95) verified with 
additional settlement information, and represent ur-
ban agglomerations including surrounding suburban 
areas. Population and land area were also taken from 

GRUMP, which provides these data as gridded sur-
faces globally based on geo-referenced census data 
with population allocated between urban and rural 
areas as delineated by the urban extents. All data are 
expressed at 1km resolution. Figure 3 illustrates, for 
the Bay of Bengal region of Bangladesh, the data lay-
ers with which the calculations were made.

Africa

Asia

Europe

Latin America

Australia & New Zealand

North America

Small Island States

World

Region

56

466

50

29

3

24

6

634

Total
Population

Million

31

238

40

23

3

21

4

360

Urban
Population

Million

191

881

490

397

131

553

58

2,700

Total
Land

1000 km²

15

113

56

33

6

52

5

279

Urban
Land

1000 km²

7%

13%

7%

6%

13%

8%

13%

10%

Total
Population

%

12%

18%

8%

7%

13%

8%

13%

13%

Urban
Population

%

1%

3%

2%

2%

2%

3%

16%

2%

Total
Land

%

7%

12%

7%

7%

13%

6%

13%

8%

Urban
Land

%

Table �: Population and Land Area in Low Elevation Coastal Zone by Region - 2000

Storm surges - the case of Hamburg, Germany
Hans von Storch, Katja Woth, Gabriele Gönnert

Along the coast of the North Sea, storm surges present 
the major geophysical risk (Gönnert et al., 2001). A long 
history of disaster has deeply engraved the severity of this 
danger into the cultural texture of the local population 
(Petersen and Rhode, 1977). The stories about the loss 
of a major island, Nordstrand to the North Sea and the 
“great man-drowning” (grote Mandränke) on 16 Janu-
ary 1362 is part of an ubiquitous folklore, which reminds 
people that the North Sea is a dangerously stormy  “sub-
ject”, actually named “Blanke Hans” in the region. 
 Hamburg has often been subject to storm surges 
and has suffered substantial damages. However, the risk, 
and the vulnerability of the population has changed. The 
storm surge situation in Hamburg has evolved over the 
years in comparison to the North Sea coast situation. The 
objective of this short paper is to describe these changing 
risks and vulnerabilities.

Past development

In the 18th century, storm surges and breaking dikes 
were relatively frequent in Hamburg. The dike failures 

took place at water levels of about NN  + 5,20m, or so. 
These storm surges came along in clusters. After the 
severe storm surge in 1825 dike heights were raised to 
NN+5,70m. From then until 1962, only one severe storm 
surge happened, in 1855. After this storm flood, for more 
than 100 years,  until 1962 the improved dike levels 
were not challenged. All gauge readings remained below 
NN+5.00 m. 
 During this time, the conditions of the dikes dete-
riorated, as some of them were enlarged but but not for-
tified at the base. Thus, the dikes became too steep, so 
that waves and overflow had a stronger impact, with an 
increased chance for failure in the case of a storm surge. 
 When the big flood came in 1962, severe damage 
occurred all along the German North Sea coast. Many 
dikes in Hamburg broke and more than 300 lives were 
lost there. Nobody expected such a disaster, and many 
unprepared members of the immigrant community per-
ished. The calm period of more than 100 years had lead 
to a false perception of safety, which increased the vul-
nerability.
 After 1962 massive investments into the coastal de-
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fense were made; dikes were raised to NN+7.20 m. A very 
strong flood happened in 1976, well above the 1962-level, 
at NN+6.45 m. However the newly enforced costal de-
fense held and damages were insignificant in Hamburg. 
Nevertheless, dikes were raised again to a level between 
NN+8.00m and NN+9.30m. Since 1962, several very high 
storm surges took place with heights between NN+5.50 
m and NN+6.00 m, but only minor damages were report-
ed.
 The history of storm surges in Hamburg, as docu-
mented since 1750, had three phases – the frequent dam-
age-period prior to 1850, the calm period of 1855 – 1962, 
and a period of elevated storm surge-levels with appro-
priate defenses and management since 1962.
 It has been speculated that the increase of storm 
surge heights in Hamburg St. Pauli since 1962 would 
contain a significant component reflecting global man-
made climate change. This is very likely false. The main 
part of this increase is due to the improvement of coastal 
defense along the River Elbe. Another cause is the dredg-
ing of the shipping channel to Hamburg. The intensifica-
tion of the North-Atlantic Oscillation during the period 
between 1960 and 1995 may have contributed a minor 
increase in storm surge level (Weisse and Plüss, 2007). A 
measure of the effect of the former two is the difference 
of storm surge heights in Cuxhaven, at the mouth of the 
Elbe estuary, and in Hamburg. Before 1962 storm surges 
in Hamburg were on average about 30 cm higher than 
in Cuxhaven. After 1962 this difference rose to about 1 
m (Grossmann et al., 2007). Experts estimate that about 
¾ of this increase is related to coastal defense measures 
along the river, and ¼ to the deepening of the Elbe ship-
ping channel from less than 11 m to 14.50 m.
 Thus, modifications of the river Elbe have signifi-
cantly increased the storm surge height in Hamburg, 
while climatic effects were rather minor (cf. Weisse and 
Plüss, 2005; WASA, 1998; Alexandersson, et al., 2000)

Scenarios describing global climate change

The ongoing rising concentrations of carbon dioxide 
and other radioactive trace gases in the atmosphere lead 
to global climate change, the effect of which is now al-
ready detectable mostly in terms of thermal variables (in 
particular global mean air temperature; IDAG, 2005). 
A cascade of models, global and regional atmospheric 
models, followed by a hydrodynamic model (describing 
water levels and currents) may be used to estimate future 
storm surge levels along the North Sea coast – under the 
assumption of different emissions of greenhouse gases 
in the coming decades (Woth et al., 2006). Interestingly, 
these scenarios differ little among a series of different 
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New Dehli, India

The 6th International Human Dimensions Workshop 
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2. The timing of storm surge events can not be de-
scribed as a Poisson-process with random waiting times 
between any two events. Instead, the series of events 
show clustering and extended active and passive stretch-
es of time.
3. So far, a change in the storm statistics related to el-
evated levels of greenhouse gases in the atmosphere can-
not be detected 
4. In the future, an accelerated increase of storm surge 
heights due to rising mean sea level and changing storm 
patterns is plausible. The perspectives depend little on 
the assumed future emissions of greenhouses gases. Un-
til 2030 the changes are not serious for coastal defense; 
later in the century the changes will probably require ad-
aptation measures.
5. While this increase of surge height along the North 
Sea appears unavoidable, the earlier modifications of the 
geometry of the estuary indicate possibilities to coun-
teract the expected rise in surge heights in Hamburg to 
some extent.
6. When speaking about future risks, one has to take 
into account also changing patterns of vulnerability of 
coastal populations. It seems that the vulnerability of the 
population has increased in the recent past. The effec-
tive coastal defense has created a perception of absolute 
security, even if scientists have demonstrated that a slight 
modification of past storms (in terms of path and speed) 
could cause significantly exaggerated high storm surges. 
The vulnerability increases also because of the influx of 
people not originating from the coastal zone, who simply 
are not aware of the severity of the risk.

Reference: www.ihdp.org/publications

RESILIENCE 2008
Resilience, Adaptation, and Transforma-
tion in Turbulent Times
International Science and Policy Conference, 
Stockholm, Sweden, April 14-17, 2008

Abstracts for oral and poster presentations are 
being accepted until November 16, 2007. Regis-
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model set-ups, and among two rather different emission 
scenarios (Woth, 2005).
 Based on these North Sea storm surge scenarios, 
Grossmann et al. (2007) have used an empirical link 
between coastal and estuarine water level variations to 
derive a consistent estimate for Hamburg. Their results, 
shown in Figure 1, take into account both an estimate of 
mean sea level rise (due to thermal expansion as reac-
tion on global warming) and the elevated wind-driven 
surges.
 Thus, according to these projections, water level ex-
tremes, in terms of the mean maximum water level in a 
storm season, would rise by 15 cm ± 5 cm in Cuxhaven 
at the mouth of the river and 20 cm ± 5 cm in Hamburg 
until around 2030, relative to 1980-90 levels. Such an in-
crease does not cause significant concern among coastal 
engineers. However, at a later time in the 21st century, 
say 2085 representing the last three decades of the cen-
tury, the increase may amount of about 50 cm ± 15 cm 
in Cuxhaven and 60 cm ± 20 cm. Such an increase would 
need adaptations in both Cuxhaven and Hamburg.
 These projections have been calculated under the 
assumption that the river topography will remain un-
changed in the future. In fact, it seems unlikely that this 
assumption will be the case. Because of disadvantageous 
patterns of sediment transport, plans are now in place 
to slow the hydrodynamic regime in the Elbe estuary, as 
outlined in the German-written “Concept for a sustain-
able development of Tidal Elbe River as an artery of the 
metropolitan region Hamburg and beyond” (http://www.
tideelbe.de/pdf/Strategiepapier_Tideelbe_deu.pdf) of 
Hamburg Port Authority. 
 When the tidal regime in the Elbe is slowed down, 
then not only ecology and sediment transport are af-
fected but also the movement of water, including tides 
and storm surges. Therefore, part of the earlier increase 
in storm surge heights in Hamburg may be reduced, so 
that the perspectives for future storm surges may be less 
than what was envisaged under unchanged topographic 
conditions in Figure 1.

Conclusion

In this short note, we have discussed changing storm 
surge conditions in Hamburg in Northern Germany dur-
ing the past 200 years and perspectives for the future. 
The major conclusions to be drawn are:

1. Human interventions into the topography of the 
river Elbe had a significant impact on the statistics of 
storm surge heights – the surges rose by approximately 
70 cm.
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Extreme weather events can cause different magni-
tudes of economic damages and loss of human lives 
in developed and developing countries. These are also 
dependent on location of occurrence, magnitude, and 
extent of the events. Tropical developing nations are 
often affected by perilous floods and storms. However, 
developed regions (Europe and North America) also 
face the onslaught of these events. At least 80% of fatali-
ties is limited to the developing countries while devel-
oped countries bear the largest share of economic losses 
(Mirza, 2006) Although, the global share of economic 
losses of developing countries in the wake of extreme 
weather events is small, taking into account their low 
GDP, per capita losses often cause significant impact on 
livelihoods and economic recovery. Jahan (2000) dem-
onstrated this with a case study of the devastating 1998 
floods in Bangladesh. The economic damage caused by 
Hurricane Mitch to Honduras was estimated at ap-
proximately 2 billion dollars or 18 per cent of capital 
stock (Box 1). Model analysis indicated an annual $123 
million requirement of additional external funding to 
meet losses due to natural catastrophes in Honduras 
(Freeman et al., 2004). On the other hand, the United 
States and Canada quickly recovered from Hurricane 
Katrina (Box 2) in 2005 and severe ice storms in 1998, 
respectively. However, in both developed and develop-
ing countries, the recovery time for a large number of 
victims from any extreme weather events depends on 
their demographic, racial and gender compositions, 
economic and social conditions, and access to economic 
and administrative resources, among other factors. 
 Developed countries (DCs) are generally in an 
advantageous position relative to developing countries 
in terms of infrastructure and development. In the DCs, 
governments are the primary decision makers regarding 
investment in infrastructure. On the other hand, in de-
veloping countries, a government cannot decide alone. 
Most of the infrastructure investments are funded by 
foreign/international banks (e.g., World Bank, Interna-
tional Development Agency, Asian Development Bank, 
African Development Bank, etc.) (Mirza, 2003). Financ-
ing decisions are mostly based on cost-benefit analysis 
of a project. For example, in Bangladesh, no infrastruc-
ture project is funded if the EIRR (economic internal 

Box �

Hurricane Mitch & Damages

Mitch had grown into a Category 5 storm within 
four days of its birth in the western Caribbean Sea. 
It dumped huge rains on Honduras and Nicaragua 
and caused catastrophic flooding. It was the second 
deadliest hurricane recorded, killing 10,000 people, 
affecting 6.7 million more, and causing economic 
losses of over 8.5 billion US$ at 1998 prices (Pielke 
Jr. et al., 2003). Mitch’s impacts were greatest in 
Honduras and Nicaragua but it also affected El Sal-
vador, Guatemala, Belize, and Costa Rica.

Adaptation Options for the Built Environment: 
Linking Experiences of Developed & 
Developing Countries
Monirul Mirza

Flooding after Hurricane Katrina in New Orleans, USA
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rate of return) is less than 12.5%. Sometimes, damaged 
infrastructure cannot be repaired because of lack of re-
sources or requirement of resources for other priorities 
such as poverty alleviation, or disaster recovery. 
 Inadequately designed structures are built in both 
developed and developing countries. The implications 
of this are the creation of a false sense of security and 
elevated levels risk. For example, the levees built along 
the Lake Pontchartrain and the Mississippi River in 
New Orleans, USA were for a Category 3 Hurricane 
and associated storm surge. The levees failed at sev-
eral locations because they could not withstand water 
pressure generated by a Category 5 hurricane (Katrina). 
Many high voltage transmission lines were found to be 
inadequately designed when they collapsed during a 
severe ice storm in 1998 in Quebec, Canada. Failure of 
inadequately designed levees (due mainly to economic 
reasons) is very common during extreme flooding 
events in developing countries (Bangladesh, India, Mo-
zambique, etc.). Lack of adequate resources for regular 
maintenance also leads to failure. 
 Climate change can amplify extreme weather 
events into much greater and more destructive events 
than they would have been in a stable climate situation. 
They may occur more frequently, their magnitude might 
increase, and new areas may experience extreme haz-
ards where they are now absent. Taking climate change 
risks into account in designing new infrastructure is an 
imperative as the economic lives  of many infrastruc-
tures will be within the time-horizons of climate change. 
Retrofitting is a possibility, but is not always feasible. 
For example, retrofitting cannot be done for a bridge 

over a large river in the coastal zone to ensure ample 
navigational heights in the wake of sea level rise. A flood 
levee designed for a 100-year flood estimated from 
present conditions cannot be expected to withstand 
a future 100-year flood under more extreme, climate-
changed conditions. This process is slightly easier for 
the wealthy, developed countries, but still needs an ac-
knowledgment of risks, mobilization of resources, solid 
policy guidelines and, in some cases, legislation. For 
developing countries, consideration of climate change 
risk into infrastructure design could be a short-term 
economic burden, but would be economically viable in 
the long-term as construction of new infrastructures 
or retrofitting would not be necessary. Policy changes 
and mainstreaming climate change are necessary at 
the country level but the starting point should be the 
lending/financing agencies that finance infrastructure 
construction in developing countries.  
 Developed and developing countries both can 
learn from each other’s experiences. In many cases, the 
way developing countries have created resilient societies 
could provide lessons for many developed countries. On 
the other hand, developing countries can learn about 
advanced design technology, resources management, 
non-structural measures such as insurance, from the 
developed countries. A greater cooperation between 
developed and developing countries will lead to safer 
societies across the world.

Reference: www.ihdp.org/publications

Box 2

Hurricane Katrina, 2005, USA

In late August of 2005, people around the world 
watched the devastation of Hurricane Katrina on the 
New Orleans and Mississippi Gulf Coast of the USA. 
Katrina formed in the Bahamas on August 23, moved 
northeastward and began to strengthen after cross-
ing South Florida and entering the Gulf of Mexico. 
On August 28, it reached category 5 strength about 
400 kilometers South-Southeast of the mouth of the 
Mississippi River. Storm surges generated by Katrina 
breached the levee that protected New Orleans from 
Lake Pontchartrain. There was evidence of significant 
overtopping at a number of sites, such as along the 
Mississippi River Gulf Outlet and the Inner Harbor 
Navigational Canal (ASCE, 2005). Most of the city 
was subsequently deeply flooded by the lake’s waters. 

 Over $200 billion in damages in New Orleans 
were estimated and other major damage to the coast-
al regions of Louisiana, Mississippi, and Alabama 
made Katrina the most destructive and costliest natu-
ral disaster in the history of the United States after 
Hurricane Andrew ($26.5 billion loss). Katrina will 
likely be recorded as the worst natural disaster in the 
History of the United States. About 1100 people lost 
their lives in Louisiana and over a million people were 
displaced or left homeless (US House of Representa-
tives, 2006). A humanitarian crisis on such a scale had 
not occurred in the U.S. since the Great Depression 
of 1930s. The full extent of the physical and human 
devastation may never be estimated (Mirza, 2006).
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�. Introduction

The coastal region has historically provided human soci-
eties occasions for trade and commerce, venues for con-
quest and self defense. Most cultural and social agglom-
erations originated near coasts (Bartlett and Carter, 1988 
& 1990). Apart from being a primary  food production 
area traditionally, the shore has hosted large civilizations. 
This zone now provides for income, recreation, a habitat 
for humans, and is shared by various, differing sub-eco-
systems. This region is very vulnerable too. Natural cli-
matic variability – floods, drought, severe sea state, etc. 
- and man made changes, like building construction, port 
and harbor operations, dredging and mining, and pollu-
tion discharges, among others, have affected rich coastal 
biota systems and their productivity. In the opinion of 
Soucie (1973), “the real conflict of the beach is not be-
tween sea and shore but between man and nature”.  
 This raises the concept of coastal zone management 
- developed according to natural cycles and operated by 
humans in a sustainable manner. The historical approach 
has been to apply technological solutions to coastal 
problems. While population and technology were limit-
ed, long term damages were minor and adjusted (Walter, 
1990). We now have the knowledge to assess and re-as-
sess current situations that have worked to our benefit 
or detriment in a growing world with multiple objectives 
and composite stakeholders. 

 

Management Strategies for Urban Coastal Zones: 
Integrating DPSIR Concepts with GIS Tools in 
People’s Participatory Programs 
Alungal N.  Balchand, Mooleparambil S. Madhusoodhanan, And C. Reghunathan

To create conditions in which the 
development of sustainable livelihoods 
and the integration of the coastal zone 
into national processes can take place

Empowerment
of local

communities

Improved
governance on 
national and 

local levels

Reduction of
vulnerabilities and

improving resilience
of local people

Improvement
of resource 

management

Figure � The concept and goals of ICZM 

Figure 2

The primary goal of Integrated Coastal Zone Manage-
ment (ICZM) is “to achieve sustainable development of 
coastal and marine areas and reduce vulnerability, mean-
while improving the biodiversity, among coastal ecosys-
tems” (Balchand and Nambisan, 1988). 

2. Coastal Policy of India

The Indian National Steering Committee (of the Minis-
try of Environment and Forests) has worked on a draft 
national coastal policy (currently adopted and practiced, 
poised for amendment based on Swaminathan Commit-
tee, 2005 recommendations), that incorporates concepts 
suggested in the guidelines from Baba (2001):  

• Holistic view of  coastal zone,
• Ecologically sensitive area development with 
funding provisions,
• ICZM planning,
• Permit / regulation criteria for coastal regula-
tion zone (CRZ) activities at state/local level,
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• Environmental Impact Assessments (EIA) 
mandatory for new projects,
• Fixing set back dates,
• Integration of all environmental actions aimed 
at development,
• Inter-sector cooperation and conflict resolu-
tion built in, 
• Interstate cooperation contemplated,
• Administrative setup envisaged,      
• Public participation encouraged and
• Implementation, monitoring, and review as 
part of the system. 

Benefits of CRZs were mainly the heightened level of 
awareness of the needs for coastal region conservation, 
the introduction of planned development, the recogni-
tion of the rights of fishermen, the regulation of indus-
trialization and unplanned growth, the control over 
pollution discharges, and the increased attention for 
the protection of life and property from natural hazards 
(Baba, 2001). Drawbacks due to implementation of CRZs 
were mainly the ban on housing in the selected no-devel-
opment zones, infrastructure slow-down in designated 
coastal areas, slum development in frontage areas of ex-
isting buildings, the misinterpretation of provisions by 
local authorities, which obstructed lawful activities, the 
blanket ban on industries, the total ban on reclamation 
and ground water extraction, and the objections raised 
in respect to regulations not addressing geomorpholog-
ic features of the coastal area while being implemented 
(Baba, 2001). 

�. Urban COCHIN - its coast and hinterlands  

Understanding the State of Coastal and Marine Environ-
ment (SoE) of Urban Cochin in Kerala, India. The region 
highlights the following features:  

• Tropical Maritime Climate
• Higher / Extensive Biodiversity reported
• Shallow coastal shelf with seasonal reversal of 
ocean currents
• Predominant mud clay deposits 
• Prominent southerly movement of net beach 
material
• Shoreline under dynamic disequilibrium with 
tendencies of erosion
• Coast noted for upwelling features
• Unique formation – mud banks during SW 
monsoon
• 6 west-flowing rivers with one permanent tidal 
inlet and two seasonal and one major backwater 
system – these decorate the landward coastal seg-
ment

Figure �a Cherai Beach north view 2002

Figure �d Highly Dynamic Shoreline Changes: 1914 - 

1968 -1985 - 2000, Maradu to Elamkunnapuzha (after 

Lancelet & NIE, 2006)

Figure �b Cherai Beach north view 2004

Figure �c Cherai Beach north view 2006, (Inscribed in 

red color, in Malayalam language, states the proposal 

to government to the tune of Indian Rupees One Crore 

[ten million] to develop the eroded beach)
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• SW / W waves of growing heights under SW 
monsoon  
• Tides of moderate range < 1m

The points of concern were the infringement of property 
rights, the rain water harvesting practices in coastal ar-
eas – its productivity, the upkeep of archeological sites, 
coastal upwelling features, the construction of high-
rise buildings, land use patterns and landscaping, noise 
and associated pollution, zoning (not to be confused 
with CRZ) – by geological / geographical features, the 
multi-administration structure and its implications, the 
continuing traditional practices and their preservation, 
coastal erosion / deposition, solid waste management, 
salt water intrusion, fluoride crisis and mosquito menace 
and vector disease
 Figure 2 shows the long term coast line variation 
around the Cochin inlet while Figures 3a – 3d exemplify 
the highly dynamic morphology of Cherai beach on the 
northern parts of Cochin. 
 The evolving state of coastal and marine environ-
ment can be better understood through issues of general 
management, hotspot management, and coastal zone 
management:

A) Management issues 
1.  lack of a central authority – (though a council is func-
tioning) – multiple control mechanisms prevail at pan-
chayat (village) to district levels – different environments 
have multi-functions and multi-control agencies 
2. sectored plans,  yet to be defined for short/long term 
benefits
3. conflict resolution not yet effectively practiced
4. pollution control is ineffective
5. no ability demonstrated to address coastal hazards

B)   Hotspot management 
1. Issues to be clearly defined
2. No remedial measures have been successfully attempt-
ed / are successful unless funds are allocated
3. industry / enterprises override local concerns
4. degradation is evident; tolerance and perseverance  - a 
(formed) habit of local community 
5. Specific issues have specific solutions –not practiced

C)  Coastal Zone Management (CZM) / CRZ act – im-
pacts
1. generally welcomed – but target group resistant 
2. loss of clarity in regulations leads to additional litiga-
tion  
3. large industrial concerns / developers seek means to 
overcome protective clauses 
4. lack of accountability - regulations viewed more as 
guidelines 
5. a set example will pave way as a model
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4. Management options – DPSIR, PPP and GIS

We, the authors, recommend a modus operandi for the 
management of valuable coastal urban areas, applying 
the following tools: 

• DPSIR (Driving Force, Pressure, State, Impact 
and Response)
• GIS     (Geographical Information System)
• PPP     (People’s Planning Program)

Driving force-Pressure-State-Impact-Response (DPSIR) 
System Indicators are listed in the table below:
 The analysis of the site based on DPSIR paved the 
way to focus on the Cochin Urban region as one among 
the High Priority Areas, based on the criteria for select-
ing HPAs in Kerala, India. The parameters specifically 
considered were:

• biodiversity and ecosystem type and services,
• cultural values,
• importance for research purposes,
• area of special sensitivity particularly suscep-
tible to damage or disruption,
• area significant for biotic character of species 
representation, and
• area of exceptional human use value.

As a pre-requisite to enforce fruitful ICZM policies, the 
People’s Planning Program (PPP) was initiated in Cochin 
to induct public participation in all developmental activi-

ties (Figure 4). The PPP as a method for empowering peo-
ple at local level is simply a localized model - the “Kerala 
Model”. The full administrative, financial, planning and 
implementation powers are vested with local units which 
have 40% of plan funds at their disposal, yearly. The last 
ten years though have indicated mixed results.
 The factors for success through PPP within the 
scope of ICZM are a) implementation by the affected 
target group whose motivation comes from its commit-
ment and will, b) a necessity for sufficient awareness to 
persist beyond the achievement of short-term gains, c) 
the clear benefits of active participation, and d) the pro-
vision of a benefit sharing platform. The PPP is adminis-
tered through very short term action plans - 2 weeks to 
2 months, short term activities – 2 to 6 months, medium 
span activities – 6 to 24 months, and up to 5 years of con-
tinued activities and followed by long term plans.
 The following figures (5a and 5b) demonstrate the 
versatility of GIS use on land use / land cover, 1972 and 
1999. The spatial GIS data incorporated clearly show the 
extent of developed area between 1972 and 1999 and the 
vast expanses of mid-plains being converted for rubber 
plantation. Also, the reduction in forest cover is clear. 
Furthermore, the conversion of barren lands for mixed 
crops and the significant reduction in paddy cultivation 
is apparent. The analysis of these environmental changes 
over a period of time enhances our understanding of the 
human modifications of nature for development vis-à-
vis its sustainability. The environmental indicators un-
der DPSIR will thence justify (or not) the success of such 
management strategies.

Coastal Regulation Zone (CRZ)

People’s Participatory Programme (PPP)

Development

Urban Liquid Solid Domestic Industrial Port/Defense  Other UsesIndustrial

Traditional Farming Waste Disposal
(untreated)

Ground Water Mangroves Reclamation Modern Aquaculture

Figure 4 The functionary roles and the interactions, viewed from a management perspective, of bottom vs. top 

approach within the PPP
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 The combination of the three tools, DPSIR, GIS and 
PPP, can be fully put into practice in managing the im-
pacts of urban growth at coastal Cochin. Together they 
can help tackle events that could unfold at Cochin, such 
as a dam burst, earthquakes, marine pollution, industrial 
accidents, vector diseases – (chickungunya, dengue, ma-
laria, filariasis, Japan fever), freshwater weeds, invasion of 
foreign species, and Tsunami – the potential threat from 
the Arabian Sea (Makaran, off Saudi Arabia coast) or a 
repetition of the 2004 tsunami event. Figure 6 portrays 
the vulnerable coastal zone of the SE Indian peninsula 
(covering the urban Cochin region).
 In conclusion, ICZM is a worthy cause: DPSIR is 
helpful for facilitating administrators and planners to 
fruitfully interact with scientists/researchers and laypeo-
ple, and low-level government officials; GIS is a versatile 
tool to forge ahead with past and present data; and PPP 
is a powerful tool for the people to have their voice heard 
and for them to reap the rewards. 
 We recommend holistic management of the coastal 
zone, the integration of traditional practices with mod-
ern technological means, ensuring the collaboration of 
all stakeholders, a proactive approach rather than a reac-
tive one, an appreciation of local expertise, the strength-
ening of the education sector, and greater awareness. 

5. Academic Initiative

At Cochin University researchers already apply the 
above academic model in ICZM, which is worked out in 
the realm of three entities: Ecological Integrity vis-à-vis 
Economic Security vis-à-vis Social Equity which in turn 
helps to promote Stewardship vis-à-vis Development 
vis-à-vis Community Capacity.
 The education imparted in the making of a coastal 
manager is aimed at the systematic identification of key 
scientific priorities for a region, facilitation of regional 
and local co-operative research projects, establishment 
of policy guidelines and alerts for the scientific commu-
nity, provision of scientific information to policy makers 
(through workshops where scientists and policy makers 
meet, maintenance of a database on CZs), the building 
of efforts to disseminate information on CZ, holding 
awareness camps and providing training to people in CZ, 
arranging for audits of capacity needs for the region of 
concern, encouraging public participation at all stages of 
development, and establishing a contact/resource/liaison 
officer for each region. 

Reference: www.ihdp.org/publicationsFigure � SE Indian peninsular region vulnerability map 

– yellow colored portion is coastal land at 20 meters 

elevation (Source: www.disasterscharter.org)

Figure 5
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Introduction

The Intergovernmental Panel on Climate Change (IPCC) 
has concluded that climate change is already under-
way, that some sensitive systems are responding (IPCC, 
2001b), and that serious and irreversible damages will 
occur within this century (IPCC, 2001a). The recent 
IPCC 4th Assessment Report concludes that continents 
and oceans are being affected by regional climate chang-
es. Global assessment of data since 1970 has shown it is 
likely that anthropogenic warming has had a discern-
ible influence on many physical and biological systems 
particularly through temperature increases. Some large-
scale climate events have the potential to cause very large 
impacts, especially after the 21st century (IPCC, 2007).
These conclusions demonstrate the urgency to develop 
adaptation policy for future climate change impacts. 
(Jones et al, 2002). Coastal resources will be affected by 
a number of consequences including higher sea levels, 
higher sea temperatures, changes in precipitation pat-
terns and coastal runoff, changed oceanic conditions, 
and changes in storm tracks, frequencies, and intensities 
(UNFCCC, 2006).

Varadero, a coastal tourist city located in the Hicacos 
peninsula is naturally vulnerable to climate change im-
pacts in a variety of ways and increasingly so because of 
the influence of the human processes of urbanization and 
tourism. An integrated assessment of climate change in 
Varadero shows the variability in the climate during the 
last decade, its effects given specific future climate sce-
narios, vulnerabilities and impacts on tourism (the main 
economic activity) and social and environmental vulner-
abilities and impacts.
 

The natural vulnerability of Varadero is defined in rela-
tion to its physical geographic conditions, the exposure 
to tropical and extratropical storms, its morphology, the 
exposure to winds, the hydric deficit, the lack of soils, 
and its low lying coast.  Effects of human activities in-
clude the fragmentation of ecosystems, deforestation of 
dunes and mangroves, construction on the dunes, sand 
extraction, the canalisation of the Paso Malo Lagoon, the 
construction of the South freeway, the use of inappro-
priate architecture, the increase of water consumption, 
growing ecosystem stress, rising population, and the in-
crease of economic interests exposed to floods and also 
increase vulnerability in Varadero.

Climate

The climate in Varadero over the last year has become 
hotter in the early mornings. The precipitation pattern 
shows larger accumulations in less rainy periods and 
smaller accumulations during rainy periods. This trend 
has been determined by the more frequent El Niño-
Southern Oscillation (ENSO) over the last decades. The 
droughts have been more frequent, intense and longer. 
Although uncertainties exist, different models show an 
altered climate in the future (IPCC, 2001a; UNFCCC 
2002).

Adaptation

Identified potential climate change impacts in Varadero 
are effects to the marine biota due to the water warm-
ing and coastal ecosystems changes, loss of spaces due 
to marine invasion, floods, environmental condition 
changes leading to pathogens and disease vectors devel-

Urbanization and global environmental 
change in Varadero, a coastal zone under 
tourist exploitation.
Barbaro V. Moya, Alfredo Cabrera , Lorenzo Castillo, Jose Rojo
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opment, excessive water exploitation, the increase of the 
probability of saline intrusion of agricultural lands, loss 
of potential tourism due to temperatures increase and 
beach fringe loss, risk of human life losses and, therefore, 
negative effects on the economy. 
 Scientists, decision makers, and other stakehold-
ers in the region have developed an integrated adapta-
tion program, with managed retreat, accommodation 
and protection measures, the demolition of homes on 
the dune and other vulnerable zones, development of 
the meteorological early warning system, improvement 
of  the protection mechanism to face meteorological ex-
tremes, regulation of energy and water use, development 
of an environmentally safe architecture in harmony with 
the dune ecosystem, rescue of autochthonous vegetation, 
shedding and maintenance of the beaches (Fig 1).  These 
measures are designed to decrease vulnerabilities and 
improve the coping and adaptative capacity in Varadero. 
Currently the work is focusing on the inclusion of this 
adaptation program in the Integrated Management Pro-
gram of Varadero beach.

Reference: www.ihdp.org/publications Figure � Beach before and after shedding 

and maintenance.

Interactions and responses to Global Environmen-
tal Change (GEC) and their implications for human 
security in urbanized coastal zones - a synthesis
Michail Fragkias

This issue of the IHDP Update exemplifies cutting edge 
research on global environmental change risk assessment 
for human settlements and the vulnerability of popula-
tions in the world’s low elevation coastal zones (LECZ). 
The 13% of the world’s urban population that lives in low 
elevation coastal zones is spatially highly concentrated; 
the ten countries with the most people living in LECZs 
account for about 73% of those who live in the zone glob-
ally (McGranahan et al.). New research shows that vul-
nerabilities of populations in LECZs to GEC are largely 
affected by levels of economic development, and the vast 
majority of the countries that have the largest share of 
their populations in LECZs belong to the most at-risk 
low or lower-middle income group requiring special at-
tention.
 Localized assessments of vulnerabilities improve 

understanding of higher environmental hazard risks fac-
ing global cities of the coastal zone. Combining climate 
change scenarios, physical characteristics and social vul-
nerability data helps identify unique stress bundles for 
individual cities.  Research on vulnerabilities to environ-
mental hazards for global cities  identifies several sets of 
stress bundles that consist of environmental factors (such 
as extreme rainfall and flooding; sea level rise and tem-
perature increases; temperature increases and drought) 
and their interaction with sets of physical characteristics 
(terrain topography, geology, percent of wetlands and 
flood-prone areas, sub-standard urban planning and in-
frastructure), and socio-economic characteristics (pop-
ulation growth and poverty levels) that create environ-
ments of increased vulnerability for urban populations 
(de Sherbinin et al.; Moya et al.)
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 There is an evolving nature in the perception of risks 
and vulnerability of city populations. Addressing storm 
surges in Hamburg, Germany, von Storch et al. exhibit 
how storm surges have embedded a notion of existing 
severe dangers in local culture. Altered storm patterns, 
stronger winds and rise of mean sea level, increasing the 
height of storm surges, obviate the risk of anthropogenic 
global environmental change. The authors do not attri-
bute a significant amount of the observed variation in 
storm surges to climate change (but they do suggest it will 
potentially increase in significance after 2050). Utilizing 
present or in-the-works coastal defense measures makes 
short-term predictions of change “well manageable”; the 
longer term predictions will require “alternative adapta-
tion strategies”. Paradoxically, although state-led adopt-
ed measures reduced actual risk levels, vulnerability of 
populations increased by the changes in perceptions of 
risk (as unforeseen paths and speeds of storms can still 
lead to dangerous storm surges) and by the sheer inflow 
of population with little experience and awareness of the 
severity of the risk in the urbanized area.
Finally, studies of vulnerability are becoming a standard 
framework for the analysis of integrated management 
strategies for urban coastal zones. One innovative meth-
od is the integration of DPSIR (Driving Force, Pressure, 
State, Impact and Response) concepts with GIS and local 
community participatory programs (Balchand et al.), dis-
cussed in the context of Cochin, in Kerala, India.
 Almost all contributions prescribe some form of 
attention to the three “Ms” - mitigation, migration, and 
modification as future responses and adaptation to the 
environmental change risks present in coastal settlements 
(McGranahan et al.). Particular importance is placed on 
the roles and relative importance of formal and informal 
institutions as coping mechanisms. de Sherbinin et al.  
argue that while in some cases a city’s formal institution 
and governance structures exacerbate problems related 
to coping capacities, this is not a universal finding (Mum-
bai as opposed to Shanghai, for example). Furthermore, 
informal institutions tend to increase the resilience of the 
urban system but are not enough to deal with complex 
interactions of biophysical and social processes. 
 For the developing world, financing institutions will 
be critical for the creation of infrastructure in response 
to global environmental change (Mirza). Infrastructure 
(repair) projects often do not move forward due to lack 
of resources (totally missing or devoted to post-disaster 
uses). While all countries face inappropriately designed 
infrastructure, which often results in the paradox of false 
perceptions of risk, the problems are exacerbated in the 
developing world. New or retrofitted (if possible) climate-
change-risk-conscious urban infrastructure designs and 

plans have to be efficiently designed (Mirza); although 
learning about resilience at the state level can be a hard 
task, the possibility of success exists on both structural 
(technological, resource management) and non-structur-
al (insurance etc.) levels. Countries can learn from each 
other’s experiences and societal safety can be achieved 
through increased cooperation and knowledge sharing.
 Institutional responses to GEC are also present at 
the intersection of “high concentrations of vulnerable 
groups, competing political interests” and a multitude of 
hazards (Pelling and Dill). Crises and disasters can be-
come a window of opportunity for policy change. While 
these positive outcomes (or the processes that bring them 
about) are often problematic, they have the potential to 
produce considerable rearrangement within the social 
fabric. Disasters, or sudden shocks, act as agents upset-
ting the “social contract”. In this coupled disaster/social 
contract perspective, “[d]isaster provides a window into 
the functioning and failures of the social contract” and 
creates a “transitional political space”. 
 Prescriptions for the reduction of vulnerabilities 
tend to be problematic – although state-led adopted 
measures have proven successful in the past (von Storch 
et al., Mirza). Some authors suggest that this is due to 
public bad/good nature of disaster and mitigation, a re-
duced fiscal/taxation capacity of (local) governments, 
the increasing marketization / privatization of resilience, 
the current political incentive design, and existing politi-
cal moral hazard problems (de Sherbinin et al.). Further-
more, after disasters strike, politics at the sub-national 
level “interfere with the political process and the balance 
of power that underscores the social contract” (Pelling 
and Dill). Disasters and their aftermath provoke scrutiny 
of dominant ideologies but can also increase social ten-
sions.  Existing inequalities can be exacerbated by post-
disaster governmental manipulation, local organizing 
during response can be repressed by the state, and politi-
cal leaders can regain or even enhance their personal or 
political legitimacy (regardless of their culpability). Fac-
ing scarce resources or unwillingness for “investment in 
preparedness”, local communities could take the lead in 
collectively organizing and developing plans and infra-
structure for reducing their vulnerability to disasters (de 
Sherbinin et al., Balchand et al.). 
 The collection of the contributions for this issue of 
the IHDP Update focuses on the implications of GEC, 
vulnerabilities, and natural disasters on human security 
in urban coastal zones areas. GEC places urban coastal ar-
eas at high risk. The identification and implementation of 
mitigation and adaptation programs lies at the forefront 
of integrated urban planning and coastal management. 
Moving forward requires the assessment and, eventually, 
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Science-Policy interactions, IHDP science involve-
ment in the IPCC Fourth Assessment Report
Coleen Vogel

Over the course of the past years—and with increasing 
urgency in the past year—there has been growing atten-
tion to the scientific consensus on climate change and 
the likely impacts those changes will herald for society.  
The IPCC’s Working Group I report to the Fourth As-
sessment Report of the Intergovernmental Panel on Cli-
mate Change stated more conclusively than in the 2001 
Third Assessment Report that the Earth’s climate is being 
altered by the effects of humankind’s activities (see a brief 
history of IPCC in Box 1).  This conclusion is based on an 
assessment by the world’s top climate change scientists. 
More recently, the IPCC’s Working Group II has pro-
vided a better picture of what these changes are likely 
to mean for populations, especially vulnerable ones, 
around the world.  The prospects are disconcerting.  The 
consequences of climate change for agriculture, forest-
ry, fisheries, water resources, health, and industry have 
widespread implications for society. Climate variability, 
particularly severe and protracted extremes of climate, 
already compromise the livelihoods of many. 
 Changes in climate will vary regionally, and may 
have both positive and negative effects for different pop-
ulations and places.  However, it is highly probable that 

populations with limited resources and adaptive capac-
ity, particularly in developing countries, will be hit the 
hardest by climate change impacts.  Consequences from 
climate change effects on water security, food security, 
and human health are all expected to be harsh for the 
most vulnerable of the world’s population.
 The IHDP has been active in creating awareness and 
fostering research and dialogues on climate change. More 
important, many scientists from the IHDP community 
have been actively involved in the preparation and writ-
ing of chapters of the Fourth Assessment Report.  A num-
ber of IHDP scientists have been key contributors to the 
Working Group II of the IPCC Fourth Assessment Report.  
Through their participation, they have tried to include a 
focus on some of the human dimensions aspects of cli-
mate change, including issues of vulnerability, adaptive 
capacity, institutional capacity, social transformations, 
and human security in relation to climate variability and 
change.  These approaches both compliment and extend 
the impacts-led approach that has been the focus of some 
of the earlier reports. Thus while not making the IHDP 
headlines, the roles and contributions of IHDP scientists 
in this assessment report have been substantial:

increased awareness, education, and training on the in-
terrelationships between social and environmental urban 
coastal processes involving topics of sea level rise, popu-
lation growth, environmental degradation, and economic 
development. Specific themes emerge from the contribu-
tions in this IHDP Update. There exist added values in 
the coupling of global perspectives on population vulner-
abilities with local place-based studies, the use of techno-
logical advances in several scientific fields together with 
local community action and democratic participatory 
systems, the consideration of a multiplicity of interact-
ing contributors to socio-environmental stress that act at 
different spatial and temporal scale, and the combination 
of distinct analyses that expose differing social science 
view points (as in the case of political economy/ecology 
contrasted to the more traditional managerial approach-
es).

Note: The author would like to thank Jürgen Weichselgart-
ner and Douglas F. Williamson for helpful comments and 
suggestions. Reference: www.ihdp.org/publications

5-9 May, 2008
4th IGBP Congress:

Sustainable Livelihood in a 
Changing Earth System

a pdf file with information about the congress 
is downloadable from:

www.igbp.net/documents/Congress-Call.pdf

www.igbp.net
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• Professor Martin Parry, once Chair of the 
IHDP SC, co-chaired the 4th Assessment, WG 2.    
• Coleen Vogel, previous Chair of IHDP SC was 
a Coordinating Lead Author of the Africa chapter in 
WG 2 and is also part of the overall Synthesis panel 
bringing together Working Groups 1,2 and 3.
• Karen O’ Brien, Chair of GECHS, was a Lead 
Author of the chapter on Assessments of Adapta-
tion Practices, Options, Constraints and Capacity.
• Frans Berkhout, Chair of IT, was a Lead Au-
thor on the chapter on Industry, Settlement and So-
ciety. The two Coordinating Lead Authors for this 
chapter were two human dimensions stalwarts and 
colleagues, Patricia Romero Lankao and Tom Wil-
banks.
• Joseph Alcamo, a co-Chair of the Global Water 
Project, an ESSP project, also was the Coordinating 
Lead Author on the chapter dealing with Europe.

These are just a few of the scientists that have played a 
very active role in the production of the Fourth Assess-
ment Report. Many other members of the IHDP com-
munity have also played important roles in writing or 
reviewing chapters, either as part of Working Group II 
or on other related chapters from other working groups, 
including Working Group III on Mitigation of Climate 
Change.
 Although the profile of IHDP within the IPCC 
Fourth Assessment Report was high, the IHDP commu-
nity continues to develop and address key research ar-
eas related to climate change. For example, the GECHS 
project has been actively engaged in research on climate 
change and its implications for human security. The proj-
ect has promoted research that emphasizes the ways that 
multiple processes—including HIV/AIDS, conflict, and 
globalization—influence vulnerability and the capacity to 
adapt to climate variability and change. It has also drawn 
attention to issues of equity, ethics, poverty and develop-
ment. Some of the recent GECHS workshops include:                       

• Shifting the Discourse: Climate Change as an 
Issue of Human Security (June 2007)

• Workshop on Climate Change, Humanitar-
ian Disasters and International Development (April 
2007)
• Climate Change Adaptation in Nordic Coun-
tries (December 2006)
• Climate Change and Poverty: Mainstreaming 
Adaptation into Official Development Assistance 
(January 2006)
• Human Security and Climate Change (June 
2005)

IHDP research draws attention to the ways that society 
contributes and responds to climate change, including the 
differential vulnerability and implications for sustainabil-
ity.  As climate change becomes an increasingly urgent is-
sue for society to confront and address, the contributions 
of the IHDP community will play an increasingly visible 
role within the global change research community.
 The Fourth Assessment Report of the Intergovern-
mental Panel on Climate Change has recently been com-
pleted with a number of summary documents launched 
for Policy Makers. The IPCC has a long history of being 
involved with the science of climate change and availing 
this through a legitimate and credible process to policy 
makers. The IPCC process essentially involves a review 
of the science of climate change that is then placed into 
a policy-relevant context. The IPCC was created in 1988 
under the auspices of the World Meteorological Associa-
tion and the United Nations Environmental Programme 
and comprises three working groups of scientists ap-
pointed by their governments to be part of this process:      

• Working Group 1: The Physical Science Basis
• Working Group 2: Impacts, Adaptation and Vul-
nerability
• Working Group 3:  Mitigation of Climate 
Change
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The Amsterdam Conference on the Human Di-
mensions of Global Environmental Change
Amsterdam, Netherlands; May 26, 2007

The Amsterdam Conference on the Human Dimensions 
of Global Environmental Change took place from 24-
26 May 2007. The overall topic of the Conference was 
“Earth System Governance: Theories and Strategies for 
Sustainability” and attracted 400 participants and 10 
partners as co-hosts. Not only was the Conference itself 
a lively event and scientifically a great success, but IHDP 
took this opportunity to convene several planning meet-
ings on its upcoming science project on “Earth System 
Governance”, the successor of IDGEC. The Conference’ 
deliberations and outcomes were used as input to this 
planning process in order to move one of the most excit-
ing new IHDP initiatives ahead. For further information 
please go to: 
http://www.2007amsterdamconference.org/index.htm

Global Scientific Challenges: Perspectives from 
Young Scientists
Lindau, Germany; April 4-6, 2007

Igor Sirodoev, M.Sc.

The conference was organized by the International 
Council for Science (ICSU) on the occasion of its 75th 
anniversary, celebrated in 2006. 142 young scientists 
from 71 different countries, representing national mem-
bers, scientific unions, and interdisciplinary bodies of 
ICSU attended the conference’s sessions. The conference 
consisted primarily of plenary sessions, keeping the en-
tire group together and just one session had concurrent 
panels with very interesting presentations. 
The main themes of the conference were focused on the 
future perspectives of interactions within the scientific 
community (trans-disciplinary collaboration and inter-
national cooperation), between science and public on the 
one hand and between science and private sector on the 
other. In addition, one session was dedicated to the goals 
of scientific freedom and responsibilities. 
Finding a common language between specialists of differ-
ent fields appeared to be the main challenge. In contrast, 
informal discussions were very interesting and fruitful 
with no barriers due to the friendly atmosphere. Con-
trary to the expectations and to the assumed incompat-

ibility of disciplinary affiliations of the participants, some 
stable relationships were established. This was the main 
achievement of the conference: starting the communica-
tion between young scientists from different scientific 
fields and geographical regions.
Discussions were stimulated beyond the conference’s 
sessions and are supposed to be continued on the con-
ference’s web page. However, taking in consideration the 
average age of the participants (conference was focused 
specifically on the young scientists), a less formal and 
more interactive approach would lead to even more ef-
ficient results. At the end of the conference, the organiz-
ers provided feed-back by video. Also, a new approach 
in conference organization was represented by offsetting 
the carbon emissions from the conference. It entailed 
some additional costs, paid by the participants, and the 
total was invested in a project in less developed coun-
tries.
 More information about the conference, semiformal 
video report about the parallel sessions and PowerPoint 
versions of the presentations can be downloaded from 
the conference’s web page.
http://www.icsu.org/10_icsu75/75ANNIV_Young.html

Urban Population-Development-Environment Dy-
namics In Developing Countries 
11-13 June 2007, Nairobi, Kenya

The Population-Environment Research Network (PERN) 
co-sponsored a workshop on urban population-develop-
ment-environment dynamics in developing countries, 
11-13 June 2007, Nairobi, Kenya. Twenty-two original 
papers were presented, addressing topics such as com-
parative patterns of development in Hyderabad and Ban-
galore, India, using remote sensing imagery; slum settle-
ments and attainment of the MDGs in Lagos; water and 
sanitation provision in Nairobi’s slums; metrics of urban 
sprawl in Brazil; and in-situ urbanization in coastal Chi-
na. The workshop highlighted the promise of urbaniza-
tion for the sustainability transition (in terms of energy 
efficiency and economies of scale), as well as the many 
challenges to urban administrators and residents given 
the sheer scale of urban growth and poverty in many 
countries. For more information visit: 
http://www.populationenvironmentresearch.org/work-
shops.jsp

Conference Reports
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In Brief

The 2008 Berlin Conference on the Human Di-
mensions of Global Environmental Change/ In-
ternational Conference of the Social-Ecological 
Research Programme will be held in Berlin on 22 - 
23 February 2008 SPosored by the Oldenburg Centre for 
Sustainability Economics and Management, CENTOS, 
Oldenburg University, the Environmental Policy Re-
search Centre, Freie Universität Berlin, and its partners 
,this year’s conference will address the theme ‘Long-Term 
Policies: Governing Social-Ecological Change’. It will 
provide opportunities to bring social-ecological research 
into international debates and to discuss future perspec-
tives of this field.
Call for Papers: Deadline for proposals and abstracts: 15 
September 2007
Notification of acceptance: 31 October 2007
Deadline for full papers: 31 January 2008
Please visit the website for more information.
http://web.fu-berlin.de/ffu/akumwelt/bc2008/

The ninth meeting of the Conference of Parties of 
the Convention on Biological Diversity will be held 
in Bonn, Germany from 19-30 May 2008. It will provide 
a unique opportunity to enhance efforts to achieve the 
2010 biodiversity targets and achieve progress in the 
negotiation of the international regime on access and 
benefit sharing.  More than 100 ministers are expected 
to attend the High Level Segment to be held from 28-30 
May 2008.  The meeting will review the programme of 
work on forests and agriculture, and consider the impact 
of climate change on biodiversity.  The meeting will also 
be preceded by the fourth meeting of the Conference of 
the Parties to the Convention serving as the meeting of 
the Parties to the Cartagena Protocol on Biosafety, which 
will take place on 12-16 May 2008.
More information will be available online.
http://www.cbd.int/

The second “Bonn Dialogue on Global Environmental Change” 
November 27th, 2007, Bonn

Melting Ice, Vanishing Life: the 
impacts of environmental change on 
human society and biodiversity
The second Bonn Dialogue organised by IHDP, UNU-EHS, and DKKV, will pull in topics related to the IPY and to 
the CDB in 2008 to deal with issues of melting ice and biodiversity, also including a specific component related to 
the city of Bonn.
 The event will be divided into two different sessions: A closed day panel of national and international scien-
tists, politics and economists will be followed by a public symposium in the evening, containing an expert round-
table discussion. 
 The closed day panel will take place at the Bonn UN Campus at Langer Eugen, and the professionally moder-
ated public symposium will proceed next door at the Deutsche Welle. 
www.bonn-dialogues.org



�2

Contact Addresses

IHDP Secretariat

IHDP Secretariat
Andreas Rechkemmer
Executive Director
Hermann-Ehlers-Str. 10
53113 Bonn, Germany
ph.  +49 228 815 0600
fax +49 228 815 0620
secretariat@ihdp.unu.edu
_____________________________________

IHDP Core Projects

GECHS
Global Environmental Change 
and Human Security
c/o Linda Sygna,
Executive Officer
GECHS International Project Office 
Department of Sociology and Hu-
man Geography, University of Oslo, 
Norway
info@gechs.org
www.gechs.org

GLP
Global Land Project
c/o Tobias Langanke,
Executive Officer
Institute of Geography, University of 
Copenhagen, Denmark
TLa@geogr.ku.dk
www.globallandproject.org

IT
Industrial Transformation
c/o Anna J. Wieczorek,
Executive Officer
IT International Project Office, Insti-
tute of Environmental Studies, Univer-
sity of Amsterdam, The Netherlands
anna.j.wieczorek@ivm.vu.nl
www.ihdp-it.org

LOICZ
Land Ocean Interaction in the 
Coastal Zone
c/o Hartwig Kremer,
Executive Officer
Institute for Coastal Research GKSS, 
Geesthacht, Germany
loicz.ipo@loicz.org
www.loicz.org

UGEC
Urbanization and Global 
Environmental Change
c/o Michail Fragkias,
Executive Officer
Arizona State University, Tempe, AZ, 
USA
fragkias@asu.edu
www.ugec.org
_____________________________________

Joint ESSP Projects

GECAFS
Global Environmental Change 
and Food Systems
c/o John Ingram,
Executive Officer
GECAFS International Project Office, 
Envrionmental Change Institute, 
Oxford University, Oxford, UK
john.ingram@eci.ox.ac.uk

GCP
Global Carbon Project
c/o Pep Canadell,
Executive Officer
GCP International Project Office, 
CSIRO, Canberra, Australia
pep.canadell@csiro.au
www.globalcarbonproject.org

GWSP
Global Water Systems Project
c/o Lydia Dümenil Gates, 
Executive Officer
International Project Office GWSP, 
Center for Development Research, 
University of Bonn, Germany
lydia.dumenilgates@gwsp.org
_____________________________________

IHDP Scientific Committee 
(SC)

Chair
Oran R. Young
Bren School of Environmental Science 
and Management, University of Cali-
fornia at Santa Barbara, USA
young@bren.ucsb.edu

Treasurer
Sander van der Leeuw
Department of Anthropology, Arizona 
State University, Tempe, AZ, USA
venderle@asu.edu

Vice Chairs
Roberto Guimarães
Fundacao Getullio Vargas, Rio de 
Janiero, Brazil
roberto.guimaraes@fgv.br

Geoffrey Dabelko
Environmental Chagne and Security 
Program (ECSP), Woodrow Wilson 
International Center for Scholars, 
Washington, DC, USA
geoff.dabelko@wilsoncenter.org

Hebe Vessuri
Departmnet of Science Studies, 
Instituto Venezolano de Investiciones 
Cientificas, Caracas, Venezuela
hvessuri@ivic.ve
_____________________________________

Katrina Brown
School of Development Studie, Uni-
versity of East Anglia, Norwich, UK
k.brown@uea.ac.uk

Carl Folke
Centre for Research on Natural 
Resources and Environment, CNMm 
Stockholm University, Stockholm, 
Sweden
calle@system.ecology.su.se

Gernot Klepper
Kiel Institute of World Economics, 
Kiel, Germany
gklepper@ifw-kiel.de

Tatiana Kluvankova-Oravska
Institute for Forecasting, Slovak Acad-
emy of Sciences, Bratislava, 
Slovak Republic
tatiana@progeko.savba.sk

Leena Srivastava
Execuive Director, The Energy and 
Resources Institute, New Dehli, India
leena@teri.res.in

Ernst Ulrich von Weizsäcker
Dean, Bren School of Environmental 
Science and Management, University 
of California at Santa Barbara, USA
ernst@bren.ucsb.edu
_____________________________________

Ex Officio Members IHDP 
Scientific Committee

ICSU
Thomas Rosswall
Executive Director ICSU
Paris, France
secretariat@icsu.org

ISSC
Heide Hackmann
Secretary General ISSC
Paris, France
issc@unesco.org

UNU
Konrad Osterwalder
Rector UNU
rector@hq.unu.edu

ESSP
Rik Leemans
Chair, ESSP SC
Wageningen University,
Wageningen, The Netherlands
rik.leemans@wur.nl

Diversitas
Michel Loreau
École Normale Superieure
Labortoire d’Écologie
Paris, France
michel.loreau@mgil.ca

IGBP
Carlos Nobre
Centro fr Previsao de Tempo e 
Estudos Climaticos - CPTEC INPE 
- Intituto Nacional de Pesquisas 
Espaciais, Brazil
www.igbp.kva.se

WCRP
John Church
Antarctic CRC and CSIRO Marine 
Research Hobart, Tas, Australia
john.church@csiro.au

IHDP
Andreas Rechkemmer
Executive Director, IHDP
United Nations Campus, Bonn, 
Germany
secretariat@ihdp.unu.edu

GECHS
Karen O’Brien
Institute for Sociology and Human 
Geography, Universit of Oslo, Norway
info@gechs.org

GLP
Anette Reenberg
Institute of Geography, University of 
Copenhagen, Denmark
ar@geogr.ku.dk

IT
Frans Berkhout
Director, Institute for Environmentat 
Studies (IVM), Vrije Universiteit 
Amsterdam, The Netherlands
frans.berkhout@ivm.vu.nl

LOICZ
Josef Pacyna
Center for Ecological Economics, 
Norwegian Institute for Air Research, 
Kjeller, Norway
jp@nilu.no

UGEC
Roberto Sanchez
University of California Riverside, 
Riverside, CA, USA
roberto.sanchez-rodriguez@ucr.edu


