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Preface

The year 2007 marked a watershed in human history when the world urban population touched the 

rural at 3.25 billion and from then on the urban population shall be spiraling to 4.6 billion in 2025 

and 6.4 billion in 2050 compared to the decline of rural numbers to 3.1 billion in 2025 and 2.7 million 

in 2050. 

Of the 1.29 billion people that would be added to the cities during 2007-25, close to 890 million would 

be in the developing countries of Asia and Africa, of which 464.2 million would be in South Asia alone. 

In absolute terms, India would take the lead with 300 million additional urban population during 2007-

25, but in relative terms India’s urban growth would be the lowest among all the eight South Asian 

countries. Pakistan would continue to maintain its current status of being the most urbanized in the 

region, followed by Maldives, India, Sri Lanka and Bangladesh. Annual urban growth during 2000-25 

would be the highest in Bhutan followed by Maldives, Nepal and Afghanistan. 

65 cities in South Asia today (Afghanistan:1, Bangladesh:3, India:52, Nepal:1 and Pakistan:8) have more 

than 1 million people each, of which 5 have more than 10 million (Dhaka, Kolkata, Delhi, Mumbai and 

Karachi), with four other cities (Chennai, Bangalore, Hyderabad and Lahore) closely following. No other 

region of the world has concentration of so many mega cities as in South Asia today. Every projec-

tion indicates that Mumbai will cross 20 million in 2010, Delhi in 2020 and Dhaka, Kolkata and Karachi 

by 2025. 

The uncontrolled and largely unplanned growth of large cities in South Asia has had negative effects 

on urban dwellers and their environment. The provision of infrastructure facilities and services is lag-

ging far behind the pace of urbanization, and in consequence the urban environment, particularly in 

large cities, is deteriorating rapidly. All the cities and towns of South Asia are facing serious shortage of 

power, water, sewerage, developed land, housing, transportation, communication and other facilities.

The imperfections in land and housing markets and exorbitant increases in land prices have virtually 

left the urban poor with no alternative except seeking informal solution to their housing problems, 

leading to mushrooming of slums. About one third of the urban dwellers are living below poverty line 
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under sub human conditions in the slums, which do not have the basic minimum facilities of drink-

ing water, sanitation, medical care and public hygiene. The disparities in the living conditions between 

slums and other areas are a potential cause of crime and social unrest in the large cities.

Compounding the problems of urban growth are the natural hazards of fl oods, earthquakes, cyclones, 

landslides etc, and layers of physical, social and economic vulnerabilities that are exposing the peo-

ple of many South Asian cities to increasing risks of disasters. Climate change and its impact on atmo-

sphere, rainfall, water is further dragging the cities into new vortex of risks.

At the same time, South Asia is witnessing rapid economic growth and transformation, and its towns 

and cities are at the heart of this process. All over South Asia, growth is taking place in dynamic sectors 

such as manufacturing, information technology, high-end service industries, trade, retail, banking, in-

surance and fi nance, all of which are urban-centric. By the year 2011, the urban share in India’s national 

income is expected to go up to 65%, even though only slightly more than 30% of the population will 

be urban by then. In Pakistan and Bangladesh, the hypertrophic cities of Karachi and Dhaka dominate 

the economy. The mega-city of Karachi, for instance, not only accounts for a twelfth of the total popula-

tion of the country’s 160 million people, but also generates 70% of national revenue and over 40% of 

the value added in manufacturing. 

This growth would not be sustainable unless South Asian cities are able to adequately address the is-

sues of urban management and urban risk management. A number of initiatives have been taken in 

the recent past to make the cities resilient to disasters with varying degrees of successes and failures.

This compilation of case studies on South Asian cities, drawn from various academic, research and fi eld 

organizations is probably the fi rst of its kind. We are grateful to the authors and institutions for contrib-

uting to the collections at a very short notice. 

We are very happy to bring out this compendium on the occasion of the South Asia Launch of Global 

Campaign on Making Cities Resilient in New Delhi.

(P.G.Dhar Chakrabarti) 
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Cities of Chaos
Ian Davis

Visiting Professor Cranefi eld University

It has been estimated that on 31 December 1999, the outset of the new millennium, for the fi rst time in 

human history, more than 50 per cent of the world's population will be living in urban areas. For inter-

national donor bodies, government offi cials, NGO's, and the private sector, the implication of this reality 

is the need to focus their collective energies to create a safer world for urban dwellers and develop a 

series of innovative approaches to meet this challenge.

Nowhere is this more important than within the exploding cities of the Indian subcontinent. Three of 

the most vulnerable cities in the world are Mumbai, Delhi, and Calcutta. More people (1,140 per day) 

enter the city limits of Mumbai than any other city in the world, where the growth rate of 4.2 per cent 

is exceeded only by Karachi with a rate of 4.9 per cent. A major proportion of the populations in the 

three cities live in 'informal settlements', with enhanced risks of health hazards, fi re, fl ood, earthquake, 

road accidents, and eviction.

The extreme densities in these settlements compound all these dangers. For example, 60 per cent of 

Calcutta's population of 6.4 million live in squatter settlements where the density peaks at 32,000 peo-

ple per sq km, one of the highest urban concentrations in the world.

Risk reduction 
Both the ‘Yokohama Strategy’ (at the International Decade for Natural Disaster Reduction (IDNDR) mid-

term conference in 1984) and the Habitat Global Forum's ‘Plan of Action for a Safer World’ that emerged 

from the 1996 City Summit in Istanbul have noted the challenge to reduce urban risks. The Yokohama 

Strategy emphasised the manner in which high urban densities contributed to vulnerability. ‘Disasters 

contribute to social, economic, cultural and political disruption in urban and rural contexts, each in its 

specifi c way. Large-scale urban concentrations are particularly fragile because of their complexity and 

the accumulation of population and infrastructures in limited areas.’ 

The Habitat Plan of Action spoke of the basic un-naturalness of urban disasters:

‘Disasters are frequently caused by human actions, such as uncontrolled or inadequately planned hu-

man settlements, lack of basic infrastructure and the occupation of disaster-prone areas. . . . The most 

effi cient and effective disaster preparedness systems and capabilities for post-disaster response are 

usually provided through volunteer contributions and local authority actions at the neighbourhood 

level.’ 

The action plan then addressed the vital need to decentralise decision making if risks are to be re-

duced:
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‘The reduction of vulnerability, as well as the capacity to respond to disasters, is directly related to the 

degree of decentralised access to information, communication and decision-making and the control 

of resources. National and international co-operation networks can facilitate rapid access to specialist 

expertise, which can help to build capacities for disaster reduction.’

Unfortunately, most governments that signed these declarations have been slow to make a serious 

commitment to urban risk reduction. Reasons for this neglect are not hard to fi nd: 

In many urban areas the problem is perceived as being 'too big to handle' given the scale of threats. 

Disaster risk reduction measures can be very costly. 

Governments may pay 'lip service' to decentralisation and devolution, but in most cases the relent- 

less process of centralisation of power and resources continues unabated.

Effective mitigation requires long-term action, yet most governments have exceedingly shortterm  

priorities that inevitably relate to their reelection prospects.

The vulnerability of citizens may be a direct result of government policies (such as the occupation  

of fl ood prone areas in response to urban developments in defi ance of land use planning policies

As the world moves towards the fi nale to the International Decade for Natural Disaster Reduction (IDN-

DR), there is widespread international introspection to assess whether the aims have been met. The 

problems noted above are one side of the coin, however there are parallel moves which are positive 

developments. The following list indicates the serious attention the problem of Urban Risk is getting 

through a rich diversity of programmes.

Global initiatives for urban risk reduction 
Perhaps the most encouraging legacy of the IDNDR are a series of international initiatives to address 

the problem. These include: 

1994–5: The Institute of Civil Engineers undertook a ‘Megacities Project’ supported by the UK IDNDR  

committee, which was submitted to the 1994 Yokohama IDNDR Conference.

1994–2001: The state government of Maharashtra, with the support of the World Bank, the Depart- 

ment for International Development (DFID), and the UNDP, embarked on one of the most promising 

disaster-centred plans in the world, with Mumbai fully integrated into the project. This plan includes 

the establishing of state-wide emergency management centres, the development of disaster plans 

for all districts, community vulnerability risk reduction, the training of offi cials at all levels at the 

government training centre for the Indian Administrative Service, and the setting up of a Disaster 

Management Information System (DMIS).

1996: The 'Habitat Agenda, Goals and Principles, Commitments and Global Plan of Action' was de- 

veloped at the Istanbul City Summit Conference.

1996: The 'Healthy Cities Project' was initiated to bring together international groups with specifi c  

attention on urban health problems. 

1996: The 'Radius Project' was initiated with the aim of identifying key cities at risk from earthquakes  

throughout Asia, and supporting seismic risk reduction programmes. This initiative, being adminis-

Cities of Chaos



Urban Risk Management
in South Asia

 |  3  |

tered by the IDNDR Secretariat and progress was scheduled to be reported at the closing confer-

ence of the IDNDR in July 1999 in Geneva.

1996–9: The Engineering Division of the DFID has funded a technical development research 

project in Ahmedabad and Delhi with a focus on multi-hazard risk reduction at the community  

level.

1997: The Asian Disaster Preparedness Centre (ADPC) has promoted the 'Asian Urban Disaster Miti- 

gation Programme' (AUDMP) with multihazard pilot projects being developed throughout the 

Asian countries. In India the focus has been on technological and industrial hazards with projects in 

Baroda and in Metropolitan Calcutta.

1998–2000: In the USA, an important initiative for urban risk reduction has been promoted by the  

Federal Emergency Management Agency (FEMA). This is the 'Disaster Resistant Communities Pro-

gramme'. This is a constructive partnership by central and local governments together with the pri-

vate sector, local institutions, and through the mobilisation of the local community. Together they 

are seeking to create safe communities, where families will be attracted by the emphasis on public 

safety and where investors will fi nd a protected environment for their factories and commercial de-

velopments. 

Key elements in urban risk reduction programmes 
In looking at some of the above programmes it is possible to see some common elements in effective 

programmes. They have clear aims, a broad scope and a multi-hazard approach.

Clarify aims
The aims of urban risk management are to reduce human casualties and material damage, to design 

new disaster-protected investments in urban planning, and to manage assistance and recovery pro-

grammes effi ciently and equitably. Furthermore, a key aim will be to institutionalise urban risk man-

agement within the fabric of governmental action, social programmes, and the work of local institu-

tions. In effect, to build a culture of safety where disaster planning and management is accepted as 

part of normal life and a priority concern of good governance.

Recognise the Scope of Urban Risk Reduction
The dynamics and machinery of urban development are complex. Therefore careful attention is need-

ed to fi nd the best opportunities and effective routes to introduce safety measures. Many authorities 

fail to recognise the rich range of measures that need to be adopted and integrated into a viable and 

affordable programme. The following typical ingredients indicate the broad scope of an effective ur-

ban risk reduction programme:

The starting point is urban risk assessment, a diagnostic process involving hazard-mapping, vulner- 

ability assessment, resource identifi cation, and loss estimation.

Training key offi cials through on-the-job training, mentor training, workshops, and advanced aca- 

demic master's degrees and programmes. This training needs to include a 'hands-on' approach us-

ing disaster simulation exercises based on actual scenarios of what transpires in a major event.
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The development of urban/metropolitan disaster plans as a part of a cross-state or national disaster  

plan, including the development and activation  of Emergency Operations Centres (EOCs). 

Developing Disaster Management Information Systems (DMIS) to provide the data needs for the  

entire system.

Protecting Lifeline Resources such as key infrastructure, medical resources, schools, cultural heritage  

sites, police stations, communications networks, key economic assets, etc.

Developing and implementing disaster mitigation measures (a demanding task in developing na- 

tions because such measures are relatively high investment inputs such as fl ood protection mitiga-

tion, early warning systems, and programmes to retrofi t buildings and infrastructure).

Organising 'Community Vulnerability Reduction Programmes' (CVRP) in the most dangerous areas  

of the urban environment. These will need to include community preparedness measures through 

public education using radio, street theatre, poster newspapers, informal workshops, and school 

curricula. The lead in this area, particularly in India, has been taken by the NGO community, but ef-

fective CVRP's require highly decentralised access to information and decision-making.

The development of viable and enforceable regulations such as land-use planning and building  

codes. However, in lieu of enforcement through punishing those who fail to comply, a far more ef-

fective approach will be through the use of incentives such as tax holidays or reduced insurance 

premia.

Governments need to set a good example. Therefore all government buildings, such as schools, and  

post offi ces need to be sited and built to hazard-resistant standards, road signs in cyclone prone 

areas need to be fabricated to resist high wind impact, and government infrastructure needs to be 

designed so that it does not increase vulnerability.

The development of hazard-resistant communities using partnerships between the private sector,  

NGOs, local institutions, and the local government.

Adopt a multi-hazard approach 
The hazards to urban and semi-urban dwellers include technological risks, air, water, and soil pollution, 

crime, fi re, eviction, ethnic and social confl ict, accidents, environmental health risks, and a whole, ex-

panding list of natural threats such as fl ooding, landslides, and earthquakes. A common theme within 

the exploding cities of the developing countries is of marginalised communities living in conditions 

of acute vulnerability to this lethal cocktail of risks. In such a situation it is sensible for authorities and 

concerned NGO's to adopt a multi-hazard risk reduction approach, since protection measures for one 

risk can strengthen preparedness for another. However, this approach has been seriously neglected. 

And the norm is a fragmented pattern of piecemeal attention to the problem on an ad hoc basis.

The Indian agenda
The expanding scale of urban pressures, problems, and risks in India is a daunting challenge. Howev-

er, India has certain assets that many countries envy when it comes to reducing urban risks. There is 

evidence of a strong and increasing government commitment to disaster protection, a vibrant NGO 

community demonstrates proven abilities to work constructively at community levels, and there is a 

growing body of highly skilled individuals, who are developing innovative ways to create safer urban 
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environments.  If these powerful resources can be well directed, integrated, and institutionalised into 

sustainable policies, tools, and techniques, then there will be a solid hope for safer urban futures.

But another element is needed. Thus the last words have to be those of Jean Dreze and Nobel Prize 

winner Amartya Sen in their classic Hunger and Public Action (1989). They focused on one of Oxfam's 

greatest public concerns in India –– the importance of meaningful public participation in programme 

design and implementation, not as a token issue to tick off on a donor checklist, but as the essential 

bedrock of urban risk management programmes:

‘It is important to re-emphasise our focus on public participation –– collaborative and adversarial –– in 

eradicating famines, under-nutrition and deprivation. It is essential to see the public not merely as ‘the 

patient’ whose wellbeing commands attention, but also to as ‘the agent’ whose actions can transform 

society.’
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State-of-the-art-Practice in Urban Disaster 
Risk Management

Fouad Bendimerad
Earthquake and Megacities Initiative

Fundamentals of Disaster Risk Management
Disaster risk management (DRM) is a set of processes, planning actions, policies and legal and insti-

tutional arrangements aimed at managing, and eventually reducing the effects of hazardous events 

(natural or man-made) on the human and physical assets of a community, and minimizing the im-

pacts of these hazards on the delivery of essential services to the population.  These policies and ac-

tions take place at various levels often at the community level (e.g., neighborhoods, associations, etc) 

to escalating levels of government (district, municipal, provincial, and central).  They can be formal or 

informal, public or private; however, their effectiveness is highly correlated to the level of coordination 

that actually takes place during the course of their implementation.  DRM should also be recognized 

as a professional practice, requiring its own processes, trained professionals, experience and culture.  In 

developing countries DRM can be considered as an emerging practice, often in needs of experience, 

investment and maturity, and which will take time to be operational and effective. 

The protection of assets (human, institutional and material) as well as the protection of services is core 

to the direct correlation between DRM and development.  As a community takes more and more mea-

sures to make its built environment and its processes for management of resources and delivery of 

services (i.e., transportation, sanitation, energy, health, education, etc) resilient to external damaging 

hazard events, it is accomplishing disaster risk reduction (DRR).  The ensemble of policy and actions 

adopted by that community and its governing institutions (public or private) defi ne its DRM practice.  

Thus, in its concept DRM practice is pro-active (i.e., ex-ante) as opposed to disaster response and reha-

bilitation/reconstruction, which are post event activities (i.e., post-ante)

The formal course of development of a country is regulated by policy and planning processes such as 

development planning, land-use planning, natural resource management planning, poverty reduction 

planning, etc.  This formal course of development is an integral part of the governance structure of a 

country.  The private sector most often recognizes its interests within the formal process and generally 

directly or indirectly intervenes to infl uence it.  Institutions (public or private) often react to the present 

and future needs and consumerism behavior of individuals and households to adjust their develop-

mental processes.  However, the formal process of development is not often effective or capable to re-

spond to the demand.  The rapid urbanization that has taken place in most developing countries with-

in the last several decades has often overwhelmed the formal processes of development, especially in 

and around cities, and is considered to be one of the main causes of the increase of urban vulnerability 

to extreme hazards.  While the process of urban development is quite complex and, sometimes resorts 

to ad-hoc action, the link of DRM to development cannot be incidental.  Independently of where it 
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takes place (community, local, provincial or national) DRM practices are more sustainable and more ef-

fi cient in the long term when they are explicitly integrated with formal development processes.  DRM 

practices should aim at strengthening the formal course of development, and not further weaken it in 

order to positively affect human, physical and institutional vulnerability.  The introduction of DRM as an 

integrated element of the core functions and operations of government establishes the critical link to 

governance.  The aim of reaching the integration of DRM in institutional planning, development, func-

tional and operational processes is referred to as “mainstreaming”.  Advances in disaster risk reduction 

(DRR) are directly linked to the ability of institution to accomplish mainstreaming.  

Developmental processes and program of government typically get implemented at the local level.  

One must thus recognize the key role of local government and local institutions in accomplishing the 

mainstreaming process.  A country cannot reach an effective level for disaster risk reduction if its lo-

cal processes and capacities for integration of DRM in developmental processes are weak or uncoor-

dinated.  Decentralization of planning processes, decision making processes and resources are strong 

indicators of the potential for mainstreaming.

There are strong complementarities between humanitarian action and DRM.  Both recognize the need 

to affect governance and the importance of a participatory process and social mobilization.   Humani-

tarian action’s primary goal is the protection and enhancement of livelihoods and the betterment of 

the daily living conditions of individuals and communities..  On the other hand, DRM’s main goal is the 

protection of assets (human and physical) and services from major external shocks such as natural haz-

ards.  Humanitarian strategies have a strong base in community-based actions and have infl uenced 

DRM practice.  As a result, a signifi cant percentage of the investment in DRM has been in community 

based approaches .  Following the adoption of the HFA however, a stronger emphasis in institutionally 

based approaches has emerged.  In particular, HFA’s fi ve action oriented axes are indicated as strate-

gies to guide governments in terms of mainstreaming DRM in their developmental practices.  How-

ever, coming on the two-year anniversary of the HFA, the general consensus is that the integration of 

DRM in formal and informal developmental processes has been slow.  One of the reasons is that the 

processes of development are complex and vary from country to country.  Hence, the current tools and 

methods are not very effi cient in accomplishing the process of mainstreaming.  For example, participa-

tory processes (such as community-based approaches) are seldom linked to the formal processes of 

development and/or anchored in policies, laws, regulations and practices that control development, as 

a result their long term infl uence on these processes is debatable.  In contrast, the experience from the 

environmental fi eld can be very relevant, as in most countries, environmental protection and adapta-

tion is accepted as an important component of developmental planning.  

 

Post-event disaster response, recovery and reconstruction offer opportunities for improving DRM prac-

tices.  However, that by itself is insuffi cient to achieve mainstreaming of DRM.  Waiting for a disaster to 

strike to start undertaking DRM has long been recognized as a fl awed policy.
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It remains that an understanding of the linkages and differences between DRM and humanitarian 

practices and DRM and disaster response planning could lead to more effective strategies in the gov-

ernance requirements for DRM.  DRM practice is in need of strategies, planning processes and imple-

mentation methodologies that are more explicitly correlated to developmental processes.

How is DRR Accomplished?
DRR is an overlap between three broad actions:

 An analysis of the risk elements.  This starts with an assessment of the risks and is continued by and  

analysis of these risks as they relate to the various assets and services that underlie the socio-eco-

nomic conditions of a community (e.g., transportation, or health care delivery, or education, etc.).  

Risk in itself is a convolution of the hazards that could affect a particular community, the vulnerabil-

ity (or fragility) of the exposed assets (including human, material and institutional) to these hazards, 

and the capacity of the community to plan, cope and recover from any unforeseen shock.  Several 

techniques exist and are used in the identifi cation, assessment and analysis of risk.  They encompass 

simple empirical techniques to very complex analytical scientifi c and engineering approaches. 

The existence and effectiveness of the policies, strategies and planning processes for the manage- 

ment of the risks and the inter-coordination mechanisms for the implementation of these policies 

and their resulting programs

The communication and understanding of the risk and the risk management practices to the public  

and the various institutions that serve the public.

This is represented schematically in Figure 1.  Achieving an understanding of risk through a risk assess-

ment constitutes the fi rst step and builds the foundations for the management of the risk.  The risk 

analysis step consists of translating risk assessment parameters into an understanding of the impacts 

on population, infrastructure, essential services, and other essential functions and operations that en-

able urban life to function.  It also includes the assessment of the capacities of communities and insti-

tutions to cope, respond and recover, and the resulting gaps and needs.  It further deals with the devel-

opment of indicators and other disaster management tools.   The risk management function consists 

of the planning actions and policies necessary to manage risk.  The risk communication function en-

compasses education, awareness, advocacy and empowerment of stakeholders to mobilize the social 

capital of the community.  

DRR is a dynamic process not a product that takes time and experience to implement, and which de-

pends on the specifi c conditions present at the time.  As any process, it must be evaluated and ad-

justed accordingly.  Undertaking one single element alone does not necessarily result in disaster risk 

reduction.  It is the overlap of the undertaking of all three that results in mainstreaming DRM practices 

and in reducing risk.  The notion of “integrated” disaster risk management can be seen through this 

schematic description, the outcome of which is embodied in mainstreaming.

 

State-of-the-art-Practice in Urban Disaster Risk Management



Urban Risk Management
in South Asia

 |  9  |

Urban Governance Structures

An urban setting is often recognized through the administrative unit of a “city”, which is managed by 

a City Council under the leadership of a Mayor.  The City Council approves the budget and policies of 

the City on behalf of its population, and provides oversight over the executive branch.  The Executive 

governs through a series of laws, ordinances, decrees, and executive orders that have been adopted by 

the City Council and which are in conformity with the laws and regulation of the Country.  A city has 

several administrative departments that render services to the population such as Public Works, Urban 

Development, Sanitation and Waste Management, Social Services, etc. Depending on the type of gov-

ernance, a City may have jurisdiction over land use, health care, and education.  The City itself can be 

sub-divided into smaller geo-political areas (districts, wards, burroughs), which can have their own ad-

ministrative/political authority.  Urban sprawl and unplanned urbanization have also resulted in areas of 

less formal boundaries and or transient population (e.g., migrant workers) that may move in and out of a 

city seeking work opportunities.  These communities are often at high risk, but at the same pose specifi c 

challenges in DRM planning as they tend to fall outside the formal processes of urban governance. 

As the size of its population increases, a City typically become an agglomerate of several adjoining cities, 

which brings the need for a metropolitan authority to manage shared services such as transportation, 

land use, public works, utilities, and to act as a coordinator and power broker.  Thus, in a metropolitan 

environment there could be as much as three levels of local government structures (i.e., district, city and 

municipality), notwithstanding the Provincial government, which is typically another executive branch 

that represent the “State” executive authority in a geographical region composed of several cities.  

Thus, the urban administrative structure could be quite complex in the way mandates, responsibility, 

authority and policy and decision-making take place.  This is especially true for megacities and other 

large urban conglomerations.   When one looks at the analysis of DRM practice, it is critical to recog-

nize and understand this context.  It is particularly important to understand how the governance struc-

ture of the country assigns responsibility over development planning, resource management planning, 

land-use planning, emergency management, public works and the delivery of services and utilities.  In 

general, a decentralized governance structure that locates planning and decision-making at the local 

level is much more amenable to mainstreaming DRM than a centralized governance structure because 

mainstreaming relies on integration, collaborative decision-making, and inter-sectoral coordination—

all practices which decentralization fosters in local governments. 

 

Threat to development and social progress – Large cities and megacities are often the centers of po-

litical and economic development, wielding tremendous regional infl uence. Urban risk, especially risk 

to large metropolises, threatens the entire economic, political and social life of countries and places 

the well-being of a country, and a region at stake.  Disasters disrupt business and commerce, waste re-

sources of all kinds, set back development, and sabotage efforts to alleviate poverty, generate wealth, 

and improve the living standards of a community. 
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Compounding effect on the poor and the more vulnerable - The ‘every-day risk’ of the urban poor 

from malnutrition, inadequate health care, substandard housing, unemployment, and illiteracy is com-

pounded by disaster risk, because the poor are highly vulnerable to disasters. In the process of rampant 

urbanization, the world has seen a runaway growth of marginal settlements or slums, characterized by 

overcrowding, poor or informal housing, inadequate access to safe water and sanitation, and insecurity 

of land and property tenure. UN researchers estimate that there were at least 921 million slum dwell-

ers in 2001 and more than 1 billion in 2005, with slum populations growing by a staggering 25 million 

per year. Slums are magnets for migrants who come to cities aspiring for a better future, and are often 

located in hazardous areas. 

 

Vulnerability of the Urban Environment
Several elements contribute to urban vulnerability. It is their compounding and correlated effects that 

make urban disaster risk reduction a challenge.  These elements can be grouped into the following vul-

nerability attributes:

Unplanned urbanization is having increasingly devastating effects - Rapidly exploding growth of cit-

ies is overwhelming government institutions with the pressures of urbanization.  With cities expanding 

so rapidly, much of the growth is haphazard, far exceeding the cities’ capacity to adequately plan and 

control development. As a result, uncontrolled urbanization often feeds the growth of slums, reinforces 

poverty, and diminishes cities’ ability to deal with disasters. The urbanization has taken place without 

regard to protecting against extreme hazard events.  Faced with the needs to provide housing infra-

structure and services, cities developed haphazardly and often without any formal land use and urban 

planning process.  When these elements exist, they are typically oriented towards optimization of land, 

and seldom incorporate any disaster risk management parameters.  Migration aggravates the prob-

lem by creating large scale informal construction. Migrants also face signifi cant challenges in adapting 

their past experience and coping strategies to the new risk environment in cities. 

Social and Physical Degradation-  New migrants and the underprivileged move into inner city neigh-

borhoods where buildings are old and in poor maintenance conditions; access roads are narrow and 

service delivery is diffi cult.  These old buildings and the aging infrastructure constitute a constant 

threat to their occupants from hazards such as fi res, fl oods and earthquakes.  A signifi cant proportion 

of urban dwellers resides and/or works in these highly vulnerable buildings where they are at high risk 

from multiple hazards and where access for emergency vehicles is often diffi cult and can be complete-

ly obstructed by building debris in case of a hazard event.  Solutions to reduce social and physical vul-

nerabilities are socially, politically and fi nancially diffi cult to devise and implement. Reducing the social 

and physical vulnerability of these neighborhoods remains a formidable challenge to the authorities.  
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Urban risk has been neglected - Urban risk from extreme hazards has largely been ignored by local 

authorities; compounding the problem, cities have largely and chronically been neglected by national 

governments and international organizations. The premise has been that cities, especially megacities, 

have the capacity to address risk on their own; however, it is now clear that most cities, particularly in 

the developing world, are not effectively managing their risk.  The validity of such a premise needs to 

be revisited as it is challenged by the ever increasing evidence of social and physical urban vulnerabili-

ties.  Schools, hospitals, essential facilities, housing, commercial and institutional property continue to be 

designed and built with little regards to the safety to extreme hazards such as earthquakes and fl oods.  

Structural vulnerability studies undertaken in large cities around the world indicate a high vulnerability 

of existing built environment to natural hazards.  Urban disasters, particularly earthquakes have over 

and over demonstrated the precarious conditions of the built environment in cities.  The physical vul-

nerability of existing environment constitutes one of the biggest threats to urban populations.

Damages from climate change will accelerate as the world gets warmer - The consequences of cli-

mate change will become disproportionately more damaging with increased warming. Higher temper-

atures will increase the chance of triggering abrupt and large-scale changes that lead to regional dis-

ruption, migration and confl ict. Warming may induce sudden shifts in regional weather patterns such 

as the monsoon rains in South Asia or the El Niño phenomenon.  Climate change is aggravating the 

impact of climate-related hazards particularly related to temperature and precipitation changes, but 

also causing new emerging ones related to environmental health risks.  The impacts of climate change 

are particularly worrying for urban regions and are likely to compound their existing vulnerabilities. 1.2 

billion people now live along low lying coastal areas, many living within the world’s booming megaci-

ties. Climate change presents very serious global risks with profound long-term implications for these 

cities, not least because there now exists a ‘commitment’ to sea level rises of at least 50 centimeters by 

2050 which could well bring with it increased storm and fl ood damage, increased coastal erosion, and 

Figure 1 : Schematic Diagram showing sequencing and overlap of elements resulting in risk reduction
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salination of surface and ground waters.  There are also a number of cities facing serious shortages of 

water supply as a result of increasing patterns of drought.

It is now recognized that reducing disaster risk through the ‘Hyogo Framework for 
Action (HFA) is the key strategy for climate change adaptation. From the disaster 
risk reduction perspective there is growing recognition of two key ideas: the practi-
cal application of adaptation to climate change is risk reduction, and disaster risk 
reduction needs to take climate change into account.   Efforts are however needed 
to build on these concepts and to focus more on local initiatives.  As it stands, the 
HFA is primarily written by and for national  international audiences.  An equivalent 
set of guiding principles and planning tools are needed to orient local investment 
in DRR.

The link between disaster risk reduction and adaptation to climate change

Weak institutional arrangements - In most developing countries, legislative and institutional arrange-

ments inhibit rather than enable local action. While it is recognized that disasters are initially local 

events, accountability, authority and resources are not suffi ciently decentralized to enable local gov-

ernments to assume ownership and take actions to manage disaster risk effectively.

Lack of political feasibility - Politicians, administrators, and community leaders all face confl icting pri-

orities, and DRR almost invariably takes the back seat to other needs which may be considered more 

pressing or easier to solve.  Risk is not managed preemptively, but thought of in terms of something to 

be dealt with when disaster strikes, through emergency response and humanitarian assistance. Further, 

the lack of experience, methodology and standards make DRR an unattractive proposition for local of-

fi cials.

Insuffi cient knowledge, experience and capacity - Disaster risk reduction is complex, and few admin-

istrators have experience in DRR implementation.  It takes time, effort, tools, and training to assimi-

late disaster risk reduction in city functions and ongoing operations. Signifi cant defi ciencies remain 

throughout cities and megacities in terms of inter-institutional coordination, warning systems, incident 

command and control, resources for response, relief, recovery, and rehabilitation practice following ur-

ban disasters.  An additional weakness relates to the project planning processes of government.  While 

Figure 2 : projected climate change (top, source: 4th assessment report of intergovernmental panel on climate change), and its impacts (bottom, 
stern review on the economics of climate change)
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concepts are often understood and policies are in place, carrying these policies and concepts to prac-

tice is a major hurdle for government at all level.  The process of project planning and execution needs 

to be recognized as a major weakness if progress in DRM has to be achieved.  Even among cities which 

have shown competency in establishing planning processes to control their physical development, 

carrying these planning processes into project planning and execution remains a challenging step.

Lack of Acceptable Standards of Practice - DRM is a professional practice that still lacks its own set 

of acceptable standards of practice.  This results in a dispersion of effort and an ineffective use of re-

sources.  It also erodes the political support for local level action on DRR.  Providing tools to enable 

translating national policies into mainstreaming planning processes at the local level would help cit-

ies in understanding the options that are available to them for managing risks and for planning and 

implementing urban DRR.

Trends in Local-level DRM Practice
The list of initiatives and projects aimed at urban disaster risk reduction is too long to be reproduced 

here; the author cannot possibly be aware or knowledgeable about all the on-going efforts. Nonethe-

less, projects/initiatives are taking place at many levels. 

At the international level, U.N. organizations have launched several urban disaster risk reduction pro-

grams.   Some of these programs have a global reach, such as for example GRIP (Global Risk Identi-

fi cation Program) http://www.gri-p.net/grip.php.  While GRIP does not singularly target urban DRR, 

it seeks to improve information on risks and disaster losses.   Similarly, the Global Facility for Disaster 

Risk Reduction (GFDRR) www.gfdrr.org has funded several projects globally aimed at urban DRR (e.g., 

Metro Manila, and Quito). Some of this funding is channeled through the World Bank country offi ces 

or through implementing partners.  Similarly, with the support of its Bureau for Crisis Prevention and 

Recovery ( BCPR), UNDP has developed  many projects aimed at urban DRR (e.g., Kathmandu, Metro 

Manila, Amman, Quito, Aqaba, Kerman and others), but also community based disaster preparedness 

and risk reduction through participation of communities and local governments( India), as well as re-

gional efforts aimed at several urban agglomerations such as the Regional Strengthening and Disas-

ter Risk Reduction in Major Cities in the Andean Communities which focuses on risk reduction efforts 

for the capital cities of fi ve Andean countries (Bolivia, Ecuador, Venezuela, Peru and Colombia).   Most 

notably, the Secretariat of the UN-ISDR has established two regional task forces for Urban Risk Reduc-

tion (One in Latin American and the Caribbean and the other one in Asia-Pacifi c).  The Task Forces are 

already playing an important role in terms of coordinating urban DRR efforts and providing guidance 

and structure to the multitude of regional initiatives. 

Many governments have recognized the risk to their cities and initiated risk assessment, preparedness 

and in some cases mitigation programs.  In particular, countries such as Turkey, Jordan, Indonesia, Phil-

ippines, India, Uzbekistan, Ecuador and Colombia can be credited for having active national urban DRR 

programs.   
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Local governments are increasingly more aware of the consequences of risks from natural and man-

made hazards on their cities and localities and are actively improving their capacity to deal with such 

risks.  Many cities have developed a comprehensive understanding of their exposure to hazards and 

have taken steps to improve their capabilities to respond and reduce disaster risks.  Among the most 

dedicated cities, one notes Istanbul, Bogota, Tehran, Quito, Metro Manila, La Paz, Kathmandu, Mumbai 

and several others.  Local government organizations are also taking a more active role in promoting 

urban DRR as part of sound governance practices among their members and associates.  

The Global Forum for Urban Disaster Reduction, which was launched at the First Global Platform (June 

2007) as a broad forum of UN-Organizations, ISDR Secretariat, Local Government Organizations, Cities, 

ProVention Consortium and several other agencies and organizations is moving forward with aware-

ness, capacity building and political actions from mayors and local authorities to indicate a commit-

ment to urban DRR and to mobilize the engagement of local offi cials and professionals in DRR ac-

tivities.  To energize the Global Forum through specifi c advocacy, coordination and capacity building  

activities, UCLG (United Cities and Local Governments), METROPOLIS, CITYNET, ICLEI, ProVention Con-

sortium and EMI recently formed the Partnership for Urban Risk Reduction (or PURR).  The ISDR Secre-

tariat has spearheaded a similar initiative under the Alliance for Local Government. 

This fl urry of activities is certainly raising the attention on urban DRR.  It is however too early to state 

what has been their global impact and effi ciency.  The lack of a systematic compilation and evaluation 

of these activities coupled with ineffi ciency in the mechanisms for sharing and coordinating, impair an 

objective evaluation.  While progress has been accomplished and many cities are taking steps in terms 

of reducing their risks, the overwhelming majority of cities have not even reached the initial stage of 

recognizing their risk, so most of their initiatives have been to improve emergency response capabili-

ties.  Cities face tremendous challenges in terms of understanding and implementing sound DRM prac-

tices that could reduce their vulnerabilities and risks to extreme hazard events.   

 

Limitations, Issues and Impediments of Urban DRM Practice
The Hyogo Framework for Action (HFA) and its related implementation guide “Putting Words into Ac-

tion” offer a set of principles and suggested actions for countries to undertake in order to implement 

sound DRM practices and progressively achieve DRR.  The HFA is presented as de-facto standards for 

government, as its credibility is established by the nature of the 168 countries that adopted it and rati-

fi ed it.   However, the HFA is written and directed towards central governments, and it is more diffi cult 

to implement in the context of local government.  At this time, there are no substitutes for HFA that 

apply to the application of DRM practice at the local level. There is no lack of tools, approaches, meth-

odologies; however none of these can be considered to be a “standard” of practice.  The lack of a cred-

ible and accepted set of standards makes it diffi cult to have an objective identifi cation and assessment 

of the various initiatives taking place in urban DRR.  At the same time, there is a lack of coherency and 

complementarities of the on-going urban DRM initiatives, and no adequate means to measure their ef-

fectiveness in terms of pushing urban DRR forward.  Undoubtedly, taken together, these initiatives are 

advancing the cause of urban DRR, but to which level each one of them is mainstreaming DRR remains 
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diffi cult to establish since the explicit linkage between DRM and developmental processes remain 

weak.  To illustrate this point, two widely used practices are discussed:  

Hazard, Vulnerability and Risk Identifi cation - There are several initiatives aimed at identifying and 

mapping hazard, vulnerability and risk.  However, often these initiatives are not followed by a plan-

ning process to integrate the risk information into a formal land use planning process or construction 

code, or actual physical strengthening of infrastructure or services.  For example, in many countries 

specialized agencies and academic studies often generate a signifi cant amount of knowledge on risk; 

local and central governments also commission hazard, vulnerability and risk studies, but this body of 

knowledge often remains in the hands of a few experts and does not fi nd its way into urban develop-

mental planning and land use planning for example. Similarly, national societies of the Red Cross/Red 

Crescent Movement are promoting the undertaking of VCA’s  (Vulnerability and Capacity Analysis).  At 

the same time, communities are encouraged to establish alert systems to watch river fl ood levels and 

protect themselves against potential fl oods.  Clearly, hazard and risk studies, VCA and community-level 

EWS’s are all aimed at vulnerability reduction. However, it is diffi cult to measure the effectiveness of 

these investments in accomplishing mainstreaming because the mechanisms to integrate this critical 

information into developmental planning processes are limited by the lack of coordination and the 

weaknesses in knowledge sharing opportunities.  

School Awareness Programs - School awareness programs have been undertaken for more than two 

decades, and have now been put in place in many countries.  Teaching children about disasters and 

training them in terms of what to do before, during and after an earthquake is an essential awareness 

raising and preparedness activity for a country/community.  But, evidence shows that in most cases, 

these awareness programs do not include efforts to identify the physical risks to the school facilities 

and to develop programs for structural reduction of risks when present.  Recent disaster experiences 

show that in many countries, the earthquake vulnerability of schools is alarming.  The same question 

arises: would school awareness programs be considered to be a DRR activity if they are not linked to a 

physical safety plan?

The lack of standards coupled with the lack of a universally accepted defi nition of DRR result in an 

ineffi cient use of resources, inadequate strategies and poor coordination.   A set of DRM standard can 

provide a more effi cient approach to guide governments, public, private and community based orga-

nizations in framing their hazard, vulnerability and risk assessment actions within the context of devel-

opment.   

 

Conceptual Limitations – Sound practice in DRM is recognized as an integrated inter-sectoral and 

inter-institutional activity.  It is widely accepted that one of the principal impediments in implement-

ing DRR resides in the diffi culty for bureaucratic processes to devise and incorporate inter-sectoral ar-

rangements and their related inter-institutional communication protocols.  Government agencies typ-

ically struggle putting in place mechanisms for integrating DRR in development processes, because 

development activities are structured to take place at various levels of government and are strongly 
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infl uenced by private sector intervention and individual and household consumerism behavior.  It is 

easier for government to improve response capabilities than to undertake DRR.  The principle for inter-

sectoral integration is well accepted.  However, in practice DRM approaches are often broken down 

into sectoral activities with little thought in terms of how these components should be integrated.  

As an example, DRM is often described in the context of the so-called “Disaster Cycle”, where an event 

takes place, which then triggers response and recovery, which then calls for better reconstruction, and 

higher preparedness, which improves the understanding of risk, until the next event takes place.  This 

approach stresses a “sequential” concept and not an integrated concept for DRR.  The Disaster Cycle 

assumes that the integration takes place “naturally”.  This assumption is fl awed as demonstrated in 

practice. Mainstreaming requires a strategy that moves from an event-focused approach to process-

oriented and decision-making thinking.  Mechanisms need to be put in place in order to enable in-

tegration.  The same limitation is found into the HFA, which again segregates DRM practice into fi ve 

separate planning actions: a) Legal and Institutional; b) Risk Knowledge; c) Education and Awareness; d) 

Risk Reduction, and e) Response Planning.  While HFA does emphasize that these fi ve items should be 

considered in an overall integrated national strategy, the actual practice shows that such integration is 

diffi cult to accomplish under such un-integrated concepts.

These conceptual contradictions need to be recognized in order to devise a conceptual approach that 

inherently leads to mainstreaming by following an integrated model right at the conceptual level. 

Framework for Sound DRM Practice
The challenge facing the implementation of DRR is that it is an emerging practice that is not under-

stood by governments and is often trivialized in terms of the diffi culties in putting it in practice.  As 

discussed above, urban vulnerabilities stem from many causes, and the impediments to implementing 

DRR are often daunting.  One must thus undertake the process of developing a DRM practice as a long 

term and well-planned endeavor.  In the following a mainstreaming framework is proposed as a means 

to developing a DRM practice in cities.  It is hinged on three elements: Local Implementation plus Cen-

tral Coordination plus Participation.  It recognizes the role of communities, and their governing institu-

tions and calls for a participatory process in order to build knowledge, ownership and sustainability.

Mainstreaming Framework – Recognizing that DRM implementation is essentially a local function 

can serve as a start for developing an integrated model for mainstreaming DRM.  Local government 

typically has authority over a number of key services and functions that need to be made resilient to 

disturbing external hazard events in order to reduce urban vulnerability. These services include trans-

portation, water and sanitation, engineering and public works, housing and building construction, land 

use and urban development, and social services.  These are the base functions where mainstream-

ing needs to take place locally.  However, local implementation cannot be done in a vacuum from the 

central agencies of the government, which have legal and institutional mandates and are in charge of 

oversight and resources. The role of the national government to provide the legal and institutional ba-

sis for DRM as well as to provide the resources and to ensure compliance is fundamental.  However, it 
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must understand the importance of local implementation and should be supportive of the concept of 

decentralized action.   

The dual effect of local implementation and central coordination is not suffi cient by itself to achieve 

mainstreaming.  These institutions must mobilize the social human and institutional resources of the 

communities though the participation of the stakeholders including the academia, private sector, trade 

and workers unions, professional organizations, media, community leaders and representatives, volun-

teers, networks and alliances, and various other representatives of civil society. Community-based ap-

proaches are good example of participatory processes, and so are methods such as VCA.  The participa-

tory process is crucial in terms of developing ownership, raising awareness, and creating an informed 

citizenry that works coherently with its leadership in making the socio-cultural and institutional trans-

formations that enable mainstreaming.  It links the top-down approach with the bottom up approach.

This model shown graphically by the three boxes of Figure 3 was devised by the author and has been 

used by EMI (Earthquakes and Megacities Initiative) in guiding its DRM work with its city partners.  The 

model however is not unique, and others can be devised. It merits discussion.  It is however different in 

its concept from the sectoral approach of HFA or the cyclical approach behind the so-called “Disaster 

Cycle” model.  

Need for Participatory Process - The participatory approach is core to the notion of mainstreaming as 

a model for developing a DRM practice.  The participatory process facilitates the communication of risk, 

the development of ownership, and the inter-sectoral coordination.  It enables consensus building and 

social mobilization.   It must be emphasized that the mainstreaming goal does not conceive the cre-

ation of new governmental structures, but rather the enabling of existing institutions in understanding 

and integrating DRR within their operations and functions.  Thus, these institutions must be part of the 

Figure 3 : An Example of Mainstreaming Model for Local-Level DRM (Local Implementation – 
Central Coordination – Participation)

Source : Earthquakes and Megacities Initiative  EMI (www.emi-megacities.org )
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discussions, strategic planning, and action planning processes.  School safety programs cannot be suc-

cessfully undertaken without the active participation of students, teachers, educators, parents, physi-

cal planners, social workers and community leaders.  Diffi cult issues such as informal housing cannot 

be effectively resolved without the participation of the affected populations, the local policy makers, 

city planners, and community advocates.  Adopting a structured participatory process is essential in 

achieving success in mainstreaming.

 

Need for Acceptable Standards of Practice – As stated earlier in this paper, the lack of international 

standards of practice for urban DRM is a signifi cant impediment to enabling mainstreaming.  It neg-

atively affects many aspects of policy, planning and implementation of DRR.  The development of a 

globally acceptable and credible set of standards would make urban DRM a much more acceptable 

proposition for policy makers, since their policies would be measured with respect to these standards.  

Overcoming the impediment of political infeasibility would be a great step forward. The standards will 

also provide institutions with a set of planning concepts and procedures and would thus align the in-

stitutional planning processes.  They would also help to mobilize resources and provide guidance on 

capacity and competency development.  Further, they would provide a framework for discussion and 

debate that would be much more effi cient and constructive than the current environment. 

Indicators for Mainstreaming – A set of indicators with benchmark should measure progress on the 

implementation of the standards of practice.  Indicators have an important role in facilitating risk com-

munication, enabling decision-making and allocating resources.  There are several efforts related to 

State-of-the-art-Practice in Urban Disaster Risk Management
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developing DRM indicators.  Figure 4 provides a partial set of mainstreaming indicators that could be 

attached to local-level implementation of DRM.  They are based on the concept of mainstreaming in-

dicated above.   Of course, this set of indicators is not unique, or comprehensive or ideal.  However, it is 

consistent with the concept of mainstreaming of DRM at the local level. 

Turning Callenges into Opportunities
Following approaches to deal with urban DRM presented as both challenges and opportunities for 

DRM.  They can be segregated into short term and long term strategies. 

Attain more favorable legal and institutional arrangements - Decentralization can build more capa-

ble cities and local institutions. Many local governments have not had the necessary legal mandate 

and authority to play a major part in implementing policies and practices to meet their cities’ imme-

diate and long-term disaster risk reduction needs. Success requires balance, so that cities acquire not 

only responsibility and accountability for disaster risk reduction but also the authority and resources 

to effectively carry it out.  Reversing the “pyramid” of resources is the key to improved local governance 

and mainstreaming DRR policies and practices in government activities.

Systemic integration in land use planning and urban development - The diffi culties of implementing 

urban disaster risk reduction will become less challenging if its elements are directly integrated in the 

cities planning process. Cities typically have established formal processes for land use planning, physi-

cal planning and urban development. Integrating DRM into these processes provide some of the most 

effi cient mainstreaming strategies, and deserves more attention and investments.  Providing skills and 

competency to urban planners in risk-sensitive land-use planning and incorporating these tools in to 

zoning and other land-use regulation is an achievable short term strategy.

Improving the project planning and project execution capabilities of local government – Crossing 

the step from planning to project execution and review is a major hurdle for city governments.  Invest-

ing in supporting local authorities in carrying their plans into project planning, execution and man-

agement would help reach positive accomplishments in DRR.  Project planning, execution and man-

agement is typically a systemic weakness of the services of local authorities.  For newly introduced 

activities such as DRM this process is even harder.  Project execution and review is oftern underestimat-

ed, and requires multi-disciplinary skills and long term assistance to be developed.  The standard for 

performance should not be in terms of how much plans have been developed, but how many activities 

of these plans have actually been successfully implemented. Reaching this standard requires an invest-

ment in both technical skills and in project management and execution skills of city governments.

Urban redevelopment is a powerful tool to reduce urban risk - Reducing the vulnerability of existing 

building stock is considered one of the most complex urban risk reduction issues.  Urban renovation 

and urban rejuvenation can increase the economic and social potential of older neighborhoods while 

reducing their risk by incorporating structural and non-structural mitigation measures.  Risk-sensitive 

urban planning and development tools can provide more viable options to the political leaders, the 
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Marikina City (Philippines). Marikina City’s fl ood mitigation program has dramatically de-
creased the fl ood exposure to residences, businesses, and essential facilities in the city. 
Continuously funded by local government, the project began in 1992 and has reduced 
the actual fl ooded area from 27.52% in 1992 to 19.04% in 2004 with 30% savings on the 
projected budget. In addition, to ensuring safer living, the project provides more open 
space and a cleaner environment as well as greater benefi t to the business community.   

Examples of Urban Renovation Projects

Source: Mega-Know www.emi-megacities.org/megaknow  

The enormous loss of life in collapsed schools around China's quake-stricken Sichuan 
Province in May 2008 could have been signifi cantly reduced using known methods for 
designing or retrofi tting structures in earthquake zones. In recent years, there have been 
deadly school collapses after earthquakes in Italy, Algeria, Morocco and Turkey. Most no-
tably, in Pakistan on Oct. 8, 2005, at least 17,000 children died as more than 7,000 schools 
collapsed. A 2004 OECD study estimated for 10 risk-prone countries that 180 million 
people, including 40 million school-age children, face an earthquake risk equal to that 
of northern Pakistan.

Keeping Schools Safe in Earthquakes

Life-safety construction standards for every new building - The knowledge for building earthquake-

resistant structures exists for more than 40 years. Yet, we continue to build thousands and thousands 

of buildings each year that constitute a life safety threat to their otherwise unaware occupants. Stud-

ies show that the cost of making buildings earthquake safe is no more than 5-10% of the construction 

cost. For instance, all new construction in Mumbai can be made earthquake resistant with a recurring 

additional investment of under US$10 million per year, representing no more than 5% of a buildings 

construction cost. Competent building codes and more importantly enforceable implementation pro-

cesses have proven to be challenges to having disaster-resistant construction.  However, many cities 

and countries are tackling this problem with success, and the issue is increasingly better understood by 

policy makers.   Reducing human losses in the most exposed cities from preventable building collapses 

is a long term strategy that requires training, education and practice-proven legislative processes.

Raising the standard of care and work ethics - Local institutions can be strengthened by training and 

improving the skills of city practitioners and elevating their value in society. Professional and trade or-

ganizations can play an important role in improving the standards of practice by putting in place pro-

fessional certifi cation mechanisms for example. This short term strategy would build local ownership 

and can take place through better trained professionals and managers.

 

Developing a culture of prevention – A community well-being and self-reliance are strengthened 

through education and preparedness.  A balanced program of community and institutional education 

and preparedness enhances welfare, safety, preparedness, stability, robustness, and self-reliance.  Stra-

tegically, preparing for extreme hazards should not be considered as exceptional activities undertaken 

outside of the day-to-day concerns about the safety and welfare of communities instead they should 

be presented as an integral part of mobilizing social participation for the planning and implementa-
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tion of development programs and poverty reduction initiatives.  Vulnerable communities are often 

those that are the most disenfranchised from local governance processes.  Community-based efforts 

are opportunities to drive change toward DRR from the bottom-up.  Linking community-based DRM 

initiatives to local developmental processes will empower communities in terms of participating in and 

infl uencing the development process and will improve governance by improving accountability and 

transparency and reducing opportunism and corruption.  As argued previously, these linkages must be 

explicit and part of an overall mainstreaming strategy. 

Improving international and regional cooperation - An effective strategy to DRR will require deeper 

international cooperation and a multi-stakeholder approach. The private sector should be engaged 

and challenged by governments and civil society to contribute to DRR through participation in public 

policy debate and in public-private partnerships. It also requires partnership between cities, through 

international frameworks that support action for the achievement of shared goals. 

Resources must be generated – Inadequate resources and incentives compromise disaster risk reduc-

tion action. Disaster risk reduction is a long-term, low-visibility process, with little guarantee of tangible 

rewards in the short term, either for politicians in affected cities or for donors. However, inaction brings 

further complication of the problem and further accumulation of risk, creating the need for future in-

vestments that are signifi cantly costlier than those needed now. Development projects should have 

budgetary allocations for hazard and vulnerability studies that look at long term sustainability.  Sound 

practices examples should be compiled and studies undertaken to demonstrate that the benefi ts of 

strong, early action outweigh the costs. Convincing documentation on sound DRM applications that 

have improved the economic and social capital of communities needs to be undertaken and used as 

examples for other cities and communities. Policies to ensure that a portion of the emergency relief 

and reconstruction budget goes directly into long-term risk reduction should be promoted among do-

nors and funding agencies.  

The need to establish an urban DRR practice goes beyond the noble humanitarian goal of saving lives. 

It defi nes the future of our cities in terms of the protection of their assets and the effi ciency and capa-

bilities of their services and governing structures.  The most tangible incentives reside in mobilizing the 

human resources of communities and institutions.  We must invest in developing the human potential 

for DRR through training of practitioners, competency buildings of professionals and decision makers, 

peer-to-peer sharing, and knowledge accessibility and valorisation of the human potential through 

recognition and dissemination of sound practices.  Developing the human potential will enable com-

munities and institutions to push the DRM practice forward.  It would turn liability into assets and chal-

lenge into opportunity.  
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ANNEX 1

Cities and Disaster Risk
For the fi rst time in human history, the world urban population has exceeded its rural population. Ur-

banization is taking place at an unprecedented rate.  In the next 20 years, the world’s population is 

predicted to increase by an additional two billion. Because of internal migration, from the countryside 

to cities, most of the additional 2 billion will be in cities of developing countries – in fact only 50 mil-

lion will be added to the most developed countries.  Eventually, cities will account for all future global 

population growth. By 2030 more than 60% of the world’s population are expected to live in cities, 

with record concentrations in large urban conglomerations and megacities in the developing world. 

Cities in more developed countries will double their population in 185 years, while cities in developing 

countries will reach twice their size in just 30 years, and account for 12 out of the largest 15 cities in the 

world by 2015. 

Cities vulnerability to disasters is on the rise especially as more poor people settle in high-risk urban ar-

eas. Losses from a major disaster in large cities and megacities will harm large populations both within 

and far beyond their boundaries. Unfortunately, the planning and development of cities has only given 

scant consideration to the consequences of hazards such as earthquake, fl oods, typhoons and oth-

ers. Eight out of the ten most populous cities in the world can be severely affected by an earthquake, 

whereas six out of ten are vulnerable to storm surge and tsunami waves.

Table 1: Trend in Urban Growth 1950-2030

*****
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Climate and Disaster Resilience Initiative: Case 
Studies on Chennai, Colombo and Dhaka
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Kyoto University, Japan

Rapid Urbanization Leads to High Vulnerability in Cities
In recent years several studies have focused on coastal megacities, as they concentrate a signifi cant 

part of the world’s human population and critical economic assets in potentially hazardous locations. 

The rapid pace of urbanization, coupled with an ever-increasing population burden, has signifi cant-

ly increased the overall vulnerability of urban agglomerations to natural disasters. By 2050, the world 

population is expected to reach 9 billion people. Large numbers of people will be concentrated in 

megacities and on fragile lands, making reduction of vulnerability to disasters in metropolitan areas a 

critical challenge facing development. Unmanaged rapid urban growth strains the capacity of national 

and local governments to provide even the most basic of services such as health, food, shelter, employ-

ment, and education. The challenge then is for the national government and most especially the local 

governments to develop effective policies, programs, and strategies that will help them manage ur-

banization to ensure development.  Cities provide countless opportunities for economic development. 

Urban areas serve as the industrial, commercial, and administrative centers in the different regions of 

the country. Urban centers also represent availability and accessibility to various services and facilities. 

Often, however, urbanization is occurring at such a rapid pace that cities are not able or not equipped 

to manage the attendant concerns.

Climate Change Presents Additional Challenges to Cities
Climate change will increase the hazard potential in many cities. Although climate change will affect 

everyone, developing countries in south Asia will be hit hardest and soonest and will have the least ca-

pacity to respond. Climate change is happening, and the worst is yet to come. The frequency and inten-

sity of extreme weather events have also increased in recent years. This includes a signifi cant increase 

in the number of heavy precipitations events and an increase in the number of tropical cyclones. Last 

year these climatic changes have led to massive fl ooding in many parts of the region, causing exten-

sive damage to property, assets, and human life, especially in the cities. 

Throughout history, cities have adapted to climate variability, but the intensity and pace of the pres-

ent and forthcoming climate changes induced by the continued and ongoing emission of greenhouse 

gases are already and will increasingly be a major challenge to many of them. Urban communities 

are dependent upon the infrastructure that supplies them with essential services such as clean water, 

waste management, electricity, transportation, and telecommunications. Climate change threatens this 
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critical infrastructure and they must be protected. If not addressed adequately, climate change could 

seriously impede the sustainable development of cities and their poverty eradication efforts. 

CDRI as a Tool in Helping Cities Build Disaster Resilience 
In 2009, the Climate and Disaster Resilience Initiative (CDRI) used the Climate Disaster Resilience In-

dex (CDRI also) to assess the existing level of climate disaster resilience of 15 cities across Asia: Banda 

Aceh, Indonesia; Bangkok, Thailand; Colombo, Sri Lanka; Danang, Vietnam; Dhaka, Bangladesh; Hanoi, 

Vietnam; Ho Chi Minh, Vietnam; Hue, Vietnam; Iloilo, Philippines; Makati, Philippines; Mumbai, India; San 

Fernando (La Union), Philippines; Sukabumi, Indonesia; Suwon, South Korea; and Yokohama, Japan. The 

cities’ resilience was evaluated only against climate-related natural hazards, like typhoons, fl ooding, 

sea-level rise, rainfall-induced landslides, heat wave, and drought. 

Since disaster resilience is a function of a diverse set of indicators, CDRI measures climate disaster re-

silience by considering fi ve dimensions: physical, social, economic, institutional, and natural. Each di-

mension has fi ve parameters (see Table 1) and each parameter in turn has fi ve variables. Therefore, all 

in all, the CDRI questionnaire has 125 questions. But although efforts are made to make CDRI as holis-

tic as possible, it is by no means an exhaustive assessment but summarizes instead some of the more 

signifi cant and relevant variables. In addition, at the end of each parameter and dimension, survey re-

spondents are requested to assign weights to the variables and parameters in order to refl ect the priori-

ties of the cities and the relevance of the indicators to the local situation. Using data collected from the 

questionnaire surveys, we used Weighted Mean Index (WMI) method and Aggregate Weighted Mean In-

dex (AWMI) to compute the scores for each parameter and dimension, respectively. The CDRI of the city 

is the simple average of the indexes of the fi ve dimensions. The index value ranges from 1 to 5. Higher 

CDRI values are equivalent to higher preparedness to cope with climate change and disasters. Needless 

to say, these results are not absolute values, but serve mainly as broad policy guidance. The quality of 

the results is very much dependent on the quality of the input data from the survey respondents.

Based on the results, the strengths and weaknesses of the cities in each of the fi ve dimensions are 

highlighted. Then policy points and recommendations are suggested to provide encouragement of 

city governments’ engagements in specifi c institution and capacity building. Not only are outputs from 

this study useful for city governments, but they also provide valuable knowledge and information 

to other local and national stakeholders having a similar target: the enhancement of community 

resilience.

Graphs are provided to help in visualizing the analysis results and to facilitate comparison between di-

mensions and between cities. One graph shows the city’s overall resilience and fi ve other graphs dem-

onstrate the city’s resilience in terms of the physical, social, economic, institutional, and natural aspects.

By applying a holistic approach considering fi ve dimensions to address disaster risk reduction (DRR) 

and climate change adaptation (CCA) and by facilitating action planning, it is hoped that this initiative 

can make a contribution in helping cities and residents of south Asian cities become more resilient 

Climate and Disaster Resilience Initiative: 
Case Studies on Chennai, Colombo and Dhaka
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PHYSICAL 1. Electricity (access, availability, supply, dependence on external supply, alternative capacity) 

2. Water (access, availability, supply, dependence on external supply, alternative capacity)

3. Sanitation and solid waste disposal (access to sanitation, toilets, collection of wastes,  waste treatment, recycling)

4. Accessibility of roads (transportation network, paved roads, accessibility during normal and catastrophic fl ooding, 
roadside covered drains)

5. Housing and land-use (building codes, non-permanent structures, houses above water logging, house ownership, 
population living in proximity to polluted industries)

SOCIAL 1. Population (annual growth rate, population under 14 and above 65, population of informal settlers, population den-
sity)

2. Health (population suffering from waterborne/vector-borne diseases, access to health facilities, functionality and ca-
pacity of health facilities, preparedness for disasters)

3. Education and awareness (literacy rate, awareness of disasters, availability of public awareness programs/disaster 
drills, access to the Internet, functionality of schools after disasters)

4. Social Capital (participation in community activities and clubs, ability of communities to build consensus and to par-
ticipate in city’s decision-making process, mixing and interlinking of social classes)

5. Community preparedness during a disaster (preparedness in terms of logistics, materials, and management; partici-
pation in relief works; provision of shelter for affected people; support from NGOs/CBOs; population evacuating volun-
tarily)

ECONOMIC 1. Income (population below poverty line, number of income sources, households dependent on only one income 
source, income disparity, income derived from informal sector) 

2. Employment (unemployment in formal sector, youth unemployment, women employment, workers coming from 
outside the city; employment in the informal sector)

3. Household assets (households with television or radio, phone, motorized vehicle, non-motorized vehicle, basic furni-
ture)

4. Finance and savings (availability of credit facility to prevent disasters, accessibility of credit facility to urban poor, sav-
ings of households, household’s insured properties, existence of disaster risk fi nancing instruments)

5. Budget and subsidy (city’ annual budget for DRR and CCA, availability of subsidies to rebuild houses, alternative liveli-
hood, health care after a disaster)

INSTITUTIONAL 1. Mainstreaming of DRR and CCA (mainstreaming in city’s land-use plans, housing policies, school education curriculum, 
transport policies, environmental plans)

2. Effectiveness of city’s crisis management framework (existence of disaster management plan, incorporation of cli-
mate change uncertainties, effectiveness of emergency team during and after a disaster, readiness of alternate decision-
making personnel) 

3. Effectiveness of city’s institutions to respond to a disaster (formal and informal institutions, trained emergency work-
ers, disaster training programs, learning from previous disasters)

4. Institutional collaboration with other organisations and stakeholders (dependence on external institutions; collabora-
tion with neighbor cities, national government, NGOs, private organizations)

5. Good governance (implementation of DRR plans, accountability and transparency of city government, implementa-
tion of building codes, effectiveness of early warning systems, frequency of disaster drills

NATURAL 1. Intensity/severity of natural hazards (fl oods, typhoons, rainfall-induced landslides, heat waves, droughts)

2. Frequency of natural hazards (fl oods, typhoons, rainfall-induced landslides, heat waves, droughts)

3. Ecosystem services (quality of urban biodiversity, soil, air, and water; urban salinity)

4. Land-use in natural terms (area vulnerable to climate-related hazards, urban morphology, settlements in hazard-prone 
areas, available urban green space, loss of urban green space in last 50 years)

5. Environmental policies and food security (compliance to environmental policies, existence of environmental preserva-
tion policies, waste management system, reduction of air pollution, food supply during disasters)

Table 1: Dimensions and Parameters of CDRI
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Case Study: CHENNAI, INDIA

City Profi le and Overall CDRI
Chennai, formerly known as Madras, is a coastal city 

situated on the Bay of Bengal. It is the capital city of the 

state of Tamil Nadu and is the fourth largest city in India 

in terms of population, after Mumbai, Delhi, and Kolka-

ta. Being a coastal city, it is prone to cyclones, storms, 

and fl oods during the monsoon period. The north-east 

monsoon during October and November contributes 

80-90% of the total rainfall received by the city. Since 

the invasion of Britain during the 1700's which set up 

this city for the purpose of trading, the city has grown many folds to its present status. Now it is more 

vulnerable to many natural hazards. After the 2004 tsunami, the government has been keen on the 

disaster mitigation management process. But because of the mixture of literate and illiterate people in 

the city, it is very challenging to involve the communities in any capacity building measures. 

Analysis Result
Overall, Chennai has high social resilience, moderate institutional and economic resilience, and low 

physical and natural resilience.

 

Physical
Chennai has a low physical resilience. It has a low score in 3 out of 5 parameters: Water, Accessibility of 

roads, and Housing and land use. It needs to develop its capacity on alternative emergency safe wa-

ter supply system. Its solid waste management needs to be improved so that the percentage of solid 

waste recycled can be increased and wastes dumped in landfi lls will not cause pollution and public 

health risks.

Social
The social resilience of Chennai is third highest among the eight cities surveyed. The city has a high 

score in Population and in Health but low score in Social capital and in Community preparedness. The 

Climate and Disaster Resilience Initiative: 
Case Studies on Chennai, Colombo and Dhaka
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city offi cials must exert effort to encourage a larger percentage of the city residents to participate in 

community activities, especially those related to disaster risk reduction (DRR).

Economic
Chennai has a moderate economic resilience. It has a low score in Finance and savings and in Budget 

and subsidy. A large percentage of the population relies only on employment in the informal sector, 

which can be an unreliable source of income. A large percentage of the city’s household assets are not 

under any sort of insurance scheme. The city’s budget for climate change related DRR measures is in-

suffi cient.

Institutional
The city’s institutional resilience is moderate. Chennai has a low score in Mainstreaming DRR and cli-

mate change adaptation (CCA) and in Effectiveness of city’s crisis management framework. The city 

must incorporate DRR and CCA measures in the city’s land use plans, education curriculum, and trans-

portation policies.
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Natural
Chennai has a low natural resilience. It scored low in 4 out of 5 parameters: Frequency of natural haz-

ards, Vulnerability of ecosystem services, Land use in natural terms, and Environmental policies and 

food security. The city must address the problem of having numerous settlements in disaster-prone 

areas.

Policy implications in relation to the Hyogo Framework for Action (HFA) Priorities for 
Action
Making disaster risk reduction a priority
The state of Tamil Nadu already has a Disaster Management policy since 2004-05. The key components 

of this policy include: convergence of disaster management and development planning, formulation of 

disaster management plans at all levels taking into account the local conditions, fostering a culture of 

prevention among the communities and various organs of government through training and aware-

ness campaigns, etc. As what is true for most cities, what remains to be done is to turn existing policies 

into action.

Improving risk information and early warning
According to the Red Cross’s World Disaster Report 2009, the decline in injuries, loss of livelihoods, and 

deaths from disasters over the past 30 years can be attributed to the establishment and improvement 

of early warning systems. To be effective in Chennai, establishment and maintenance of early warning 

systems need to actively involve the communities at risk to facilitate public education and awareness 

of risks and ensure there is constant state of preparedness.

Building a culture of safety and resilience
To promote participation in community DRR activities, existing volunteer teams in every ward should 

constantly be given encouragement to lead in coming up with and improving local disaster prepared-

ness and mitigation measures. As an entry point to the community, the volunteer team can be trained 

in specifi c areas like early warning, emergency response, disaster education, CBDRM, etc. and the team 

will be the one to pass on the knowledge they gained to the other community members. 

Reducing the risks in key sectors
The rapid increase in urban population coupled with the unsafe construction subject cities like Chen-

nai to greater levels of risk to life and property in the event of natural hazards like massive fl oods. Build-

ing codes and regulations should be strictly enforced to reduce urban vulnerability. 

Strengthening preparedness for response
Pre-disaster preparedness plans should be periodically reviewed and updated. Conducting regular skill 

upgrade, strengthening of local coping mechanism, and conducting mock drills are important compo-

nents of the city’s preparedness strategy. Chennai’s relief centers with their excellent cooking facilities 

and the city’s good fl eet of emergency response vehicles are useful assets for the city during disasters.

Climate and Disaster Resilience Initiative: 
Case Studies on Chennai, Colombo and Dhaka
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Case Study: COLOMBO, SRI LANKA

City Profi le and Overall CDRI
Colombo is the commercial capital of Sri Lanka. The city has the largest and busiest seaport in the 

country. Although Colombo boarders the Indian Ocean and also consists of the estuary of one of the 

longest rivers (Kelani Ganga), disasters related to climate change were not much heard of in the past. 

The situation has been gradually changing since the 1980s, and human casualties as well as physical 

destruction are on the increase. The fi rst climate-related major disaster in recent history occurred in 

1992 with a rainfall of 250mm in six hours which submerged about 10% of the city. There were few hu-

man losses but about 25% of the city population were affected. Few localized cyclones also occurred in 

2003, 2005, and 2009. The biggest disaster in the known history of the country occurred in December 

2004. That was the tsunami which most Sri Lankans were not aware of until it struck the country. About 

50,000 Sri Lankans lost their life due to the tsunami. The city has gradually become vulnerable to heavy 

fl oods and cyclones which make roads impassable and making a large number of citizens homeless. 

Analysis Result
Overall, Colombo moderate physical, social, and natural resilience and low institutional and economic 

resilience.
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Physical
Among the eight cities, Colombo has the fi fth highest score in the physical dimension. Colombo’s score 

in Electricity and in Sanitation and solid waste disposal are high. Like Chennai, Colombo needs to en-

hance its capacity on alternative emergency safe water supply system. Clean and safe water is very 

important after a disaster, to the spread of epidemics and contagious diseases.

Social
The city’s score in Population is low. According to the census in July 2001, a large percentage of house-

holds are living in slums, shanties, and tenements. Rapid population growth, unplanned urbanization 

and dislocation of underprivileged communities, and reduction of water retention areas magnify the 

effects of recurring disasters hydro-meteorological disasters. Very few of the households in Colombo 

are prepared for disasters.

Economic
Colombo’s score in the economic dimension is the third lowest among the eight cities. A low score in 

Employment and in Budget and subsidy brings down Colombo’s economic resilience index. Employ-

ment in the formal sector is below 25%. A signifi cant percentage of the total number of households 

doesn’t possess basic furniture like beds, tables, etc. 

Institutional
Colombo has a low score in 3 out of 5 parameters: Mainstreaming DRR and CCA, Institutional collabora-

tion with other organizations and stakeholders, and Good governance. The city must incorporate DRR 

and CCA measures in the city’s land use plans, housing regulations, education curriculum, and trans-

portation policies.

Natural
The city has a low score in Frequency of natural hazards, in Vulnerability of ecosystem services, and in 

Environmental policies and food security. Flooding is identifi ed as the main natural hazard of the city. 

Flooding has been on the increase in the past 100 years. Densifi cation of the city population results in 

increased use of low-lying areas. 

Policy implications in relation to the Hyogo Framework for Action (HFA) Priorities for 
Action
Making disaster risk reduction a priority
Even starting in 1999, Colombo had already set up a Crisis Management Committee (now known as 

the Emergency Management Committee). The main objectives of the committee are: to establish a 

system with preparedness to act immediately, effi ciently, and effectively after a disaster; to establish 

a mechanism for reduction of damages to lives, property, and the economy; to develop skills and plan 

for risk reduction for multiple hazard situations; and to assess capabilities in Disaster Management and 

develop strategies. The city should prepare updated DRR action plans and regularly renew the commit-

ment of support from the Central Government, NGOs, private sector, and the business community.

Climate and Disaster Resilience Initiative: 
Case Studies on Chennai, Colombo and Dhaka
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Improving risk information and early warning
Cities have considerable knowledge of the hazards to which their communities are exposed. Local gov-

ernments must actively involve the residents in the design and maintenance of early warning systems. 

Identifi cation of the areas affected by fl oods of different return periods is an important initial step. This 

will help to establish escape routes and locate evacuation centers. Hazard maps can be overlain on in-

frastructure maps and can be useful as a multi-purpose tool in land-use decision making.

Building a culture of safety and resilience
When disasters do not occur very frequently people tend to forget about them and their destructive 

impacts. City offi cials must make sure that public consciousness on disaster preparedness remains 

high all the time. This can be done through different awareness campaigns including photo exhibits on 

previous disasters, trainings and workshops for different sectors of society, clean-up and tree-planting 

activities, etc. The city should collaborate with local universities on disaster education projects.

Reducing the risks in key sectors
Unplanned urban development increases the vulnerability of cities like Colombo to disasters. As the 

commercial center of Sri Lanka, a major disaster in Colombo can lead to a disruption of the economic 

activity of the entire country. Colombo must therefore ensure that critical infrastructures and services 

always remain operational. The seriousness of the fl ood situation in the city has already prompted the 

improvement of its drainage system and road networks.

Strengthening preparedness for response
The city should make sure that continuous training is provided to its Search and Rescue Team, Health 

Team, Water/Drainage/Rehabilitation/Transportation Teams, Social Welfare Team, Decentralized District 

Teams, etc. Community participation and voluntarism should also be enhanced.

Case Study: DHAKA, BANGLADESH
City Profi le and Overall CDRI
Dhaka is situated at the center of Bangladesh. Due to its good connection to fi ve rivers and the Bay of 

Bengal, Dhaka has been an important hub for business. Dhaka is now one of the fastest growing mega-

cities in the world. Based on the latest census the population of Dhaka is approximately 12 million. Ac-

cording to a 2009 publication of the World Wild Fund for Nature (WWF), among the coastal mega-cities 

of Asia, Dhaka is the most vulnerable to climate change. In 1988 there was an unprecedented fl ood 

in the city. In 1998 another catastrophic fl ood occurred which logged all over Dhaka for 3 months. In 

2004, one more destructive fl ood affected Dhaka. So based on recent history, there is a clear indication 

that Dhaka is signifi cantly more prone to fl ood and water logging. But gradually Dhaka is also experi-

encing other different types of risks brought about by unplanned urbanization. 

Analysis Result
Overall, Dhaka has low physical, social, economic, institutional, and natural resilience. Among the eight 

cities included in this study, Dhaka has the lowest CDRI (2.35 out of 5).
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Physical
Dhaka’s score in the physical dimension is the second lowest among the eight cities. It has a low score 

in Accessibility of roads and in Housing and land use. Only a small percentage of the city’s roads remain 

accessible during catastrophic fl ooding. In addition to the city residents, Dhaka also attracts thousands 

of daily commuters from the neighboring rural districts. Thousands of people can be stranded in case 

there is a big fl ood.

Social
Dhaka has the lowest score in the social dimension. The city has a low score in 4 out of 5 parameters: 

Population, Health, Education and awareness, and Community preparedness. The urban situation has 

not improved over the years. It has deteriorated markedly in terms of facilities available for Dhaka's 

population. Poor urban planning, excessively high population density and the presence of a large fl oat-

ing population exacerbate conditions for the worse. This has led to poor sanitation and below par de-

livery of public services, especially for the poor and the lower middle class.

Climate and Disaster Resilience Initiative: 
Case Studies on Chennai, Colombo and Dhaka



 |  33  |

Urban Risk Management
in South Asia

Economic
Among the eight cities included in this survey, Dhaka has the lowest economic resilience (1.64 out of 

5). 13 out of 25 indicators are given the lowest rating of 1 out of 5. Poverty is massive in Dhaka. Due to 

its large contribution to the national GDP, Dhaka is critical to the economy of Bangladesh. More than 80 

percent of the garment, furniture, and other industries of the country are located here. The city needs 

to address DRR issues to minimize threats to economic assets posed by climate-related hazards.

Institutional
Among the eight cities, Dhaka has the lowest score in the institutional dimension. Dhaka has a low 

score in all fi ve parameters. There is poor coordination between government agencies responsible for 

utility management, sanitation, communication and transportation networks, urban planning, disaster 

education, etc. in tackling DRR issues. Because of this, Dhaka faces overwhelming problems whenever 

there is a major disaster.

Natural
The city has a low score in 3 out of 5 parameters (Vulnerability of ecosystem services, Land use in natu-

ral terms, and Environmental policies and food security), giving it the lowest score in the natural di-

mension among the eight cities. Groundwater withdrawal has increased more than 90% over the last 

30 years resulting in groundwater mining and lowering of the water level by 20m. Water resources of 

the city are being polluted by the indiscriminate disposal of untreated industrial and municipal wastes 

in swamps and natural channels in and around the city.

Policy implications in relation to the Hyogo Framework for Action (HFA) Priorities for 
Action
Making disaster risk reduction a priority
Without adequate protection, Dhaka’s resident and transient populations will be continuously exposed 

to risks from fl oods, water logging, tropical cyclones, and storm surges. The high vulnerability of Dhaka 

to various hazards is a serious problem that needs urgent attention. Dhaka City is yet to formulate its 

own specifi c disaster risk management plan, as it is still using the national level plans that are not very 

relevant to the city, given its mega-city characteristics.

Improving risk information and early warning
Local communities, particularly those most vulnerable to natural hazards, are central to people-centred 

early warning systems. Their input to system design and their ability to correctly respond to warnings 

determine can signifi cantly reduce disaster casualties and damages. City offi cials must be able to sim-

plify the hazard mapping/assessments that had been undertaken by several stakeholder agencies so 

they can be understood and used by ordinary citizens. 
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Building a culture of safety and resilience
Improving the residents’ knowledge of threats and impacts of disasters is necessary. This can be done 

through regular and continuous disaster awareness programs, including emergency drills, seminars, 

workshops, lectures, photography and poster-making contests, radio and TV programs, newspaper ar-

ticles, etc. The people should know that disaster preparedness is not the responsibility of any particular 

government agency or organization but is everyone’s responsibility.

Reducing the risks in key sectors
A disproportionately large concentration of industrial, fi nancial, institutional, education, cultural, and 

various public sector investments have been made in Dhaka. Considering the severity of urban fl oods, 

effective fl ood control measures such as retention ponds around the city, should be established. Land 

use should be controlled within the fl ood plain designated areas in order to avoid obstructions to wa-

ter fl ow, which might lead to devastating effects.

 

Strengthening preparedness for response
Dhaka should allocate more resources for capacity building. Effective disaster response requires skilled 

human resources and well-coordinated efforts from all concerned stakeholders, who are knowledge-

able of their roles and responsibilities. The large population of Dhaka represents a potentially large 

pool of emergency volunteer workers.

*****
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Responding to Urban Displacement: 
A Case Study on Kabul

Charles A. Setchell and Caroline N. Luther
Shelter, Settlement and Hazard Mitigation Advisor

One in every six people on the planet currently experiences the kind of living conditions depicted in 

the recent fi lm Slumdog Millionaire, set in the sprawling slums of Mumbai. Forecasts by UN Habitat and 

others suggest that slum communities like those shown in the fi lm will double in size to two billion 

people by 2025, accounting for one in four of the world’s population, making slums the fastest-grow-

ing form of human settlement and a key facet of global urbanisation. With urban centres projected to 

double in size to four billion people by 2025, the equivalent of a city of nearly two million people will 

emerge every week of every year over the next 16 years. The challenges generated by such unprec-

edented growth clearly require urban stakeholders to adopt new approaches to urban management. 

While suffi ciently daunting, however, projected global population growth fails to refl ect urban growth 

attributable to displacement.  

This article presents Kabul, Afghanistan, as a case study in urban displacement, with a particular focus 

on some of the factors and effects of growth, recent institutional responses and projects supported by 

USAID/OFDA. The Kabul case provides insights into the merging and co-location of acute and chronic 

needs amid signifi cant growth, resulting in new levels of disaster risk and increasing the likelihood of a 

large-scale humanitarian crisis.

 

Kabul case study
Kabul’s population has tripled in size since late 2001, to approximately 4.5 million people1 making it 

perhaps the world’s fastest-growing city in the last eight years.  Rapid growth has not been confi ned to 

Kabul, however; in 2002, only 22% of Afghanistan’s population lived in urban areas. By 2009, the fi gure 

had increased to at least 30%2 , indicating unprecedented urban growth countrywide, a trend that will 

continue for the foreseeable future. Estimates indicate that roughly 60% of national population growth 

during the 2002–2009 period occurred in Afghanistan’s cities.

What’s fuelling growth?
Uncertainty perpetuated by a war seemingly with no end, the ravages of 30 years of virtually uninter-

rupted confl ict on infrastructure, government capacity and local economies and the effects of climate 

change and natural disasters have all eroded or eliminated coping mechanisms in rural areas, prompt-

ing, even forcing, large-scale movement to Kabul and other cities. In addition, signifi cant numbers of 

refugees returned to Afghanistan from Iran and Pakistan in recent years due to push factors like forced 

repatriation and economic challenges. Pushed rather than pulled into returning, and unable to return 

to or remain in rural areas of origin, many Afghans fl ed to Kabul and other cities as a means of survival. 

The fi gures speak for themselves: returning refugees, displaced persons and migrants – both economi-

cally motivated and forcibly displaced – account for 80% of population growth in Kabul since 20013. 
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What are the effects of growth?
Prior to the infl ux of displaced people, migrants and returning refugees, Kabul confronted signifi cant 

and fundamental development challenges. The Soviet occupation, failed governments, militant and 

Taliban rule, recurring disasters and perpetual confl ict before 2001 ravaged the city’s resources, econ-

omy and infrastructure, and all but curtailed urban planning and management efforts. The factional 

wars of the 1990s destroyed much of Kabul’s commercial and residential infrastructure, particularly in 

the western half of the city. Rapid growth after 2001 set the city even farther back, with a weakened 

economy unable to absorb more low-skilled workers, city services inadequate to support proliferat-

ing informal settlements in hazard-prone areas and local and national government institutions reeling 

from the sudden demands placed upon them.

Three effects of recent growth are noted here. First, while Kabul’s population has tripled in size since 

late 2001, the physical area of the city devoted to urban activities has increased four-fold. Few cities 

could manage such rapid and expansive growth, but a local government with limited capacity – the 

Kabul Municipality – has been further stymied by its reliance on a master plan dating from 1978, de-

signed to accommodate up to two million people. Although recognised as inadequate, efforts to revise 

the plan to refl ect current and foreseeable realities have been under-resourced, hindered by a lack of 

basic information and affected by bureaucratic infi ghting, and no revised plan has been adopted de-

spite years of trying.

Second, with negligible access to formally recognised land, returning refugees and displaced persons 

have largely gravitated to unauthorised informal settlements.  Although few city residents are truly 

homeless – a refl ection of settlement construction keeping pace with displacement and return rates 

– the rapid expansion of informal areas has resulted in one of the highest rates of informal housing in 

the world. Approximately 80% of the total population now resides in offi cially unrecognised areas.

Third, vulnerability has increased as informal settlements have spread, and acute and chronic needs for 

basic services and livelihoods have merged almost indistinguishably. By compounding both acute and 

chronic needs, the physical manifestations of unmanaged growth – refuse accumulation, inadequate 

drainage, poorly-constructed housing, often perched on steep slopes – also increase disaster risks, par-

ticularly from fl oods and earthquakes.  The latter is a key consideration due to minimal emergency ser-

vices in the city and the proximity of the Chaman Fault.   

Humanitarian interventions to address growth and support development
Humanitarian organisations have often viewed large cities as incubators of chronic poverty or places of 

opportunity for economic migrants, but rarely as sources of protracted displacement and acute crises, 

except in the event of a major natural disaster. In Kabul, displaced persons have tended to fi nd shel-

ter amongst the general population, in part due to the low level of economic development, the social 

and familial networks linking resident and newcomer, limited humanitarian engagement in Kabul to 

offer alternatives and limited interest in monitoring displacement. This section examines the relation-

ship between humanitarianism and development in Kabul, with an emphasis on collaborative efforts 
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between USAID/OFDA, NGOs and Kabul Municipality to generate and sustain the conditions necessary 

to undertake larger developmental activities.

 

The Kabul Area Shelter and Settlements (KASS) project
Working closely with Afghan government ministries and international NGOs, USAID/OFDA initiated the 

Kabul Area Shelter and Settlements (KASS) project in 2006 to expand construction of seismic-resistant 

shelter, upgrade existing structures and improve basic services. The KASS project meets humanitarian 

needs among both direct shelter recipients and other community members, who also benefi t from 

service upgrades in project areas. Upgrades include improving sanitation, increasing the availability of 

safe drinking water and reducing environmental hazards through proper drainage and refuse disposal. 

KASS focuses on construction of additional one-storey structures to alleviate overcrowding and reduce 

associated risks to life and health. The project uses local materials and labour, increasing income within 

settlements and local economic activity. This shelter-driven economic activity also helps to maintain 

the social cohesiveness characteristic of many informal settlements by keeping work 

KASS not only meets humanitarian needs in the short term but also serves to jump-start broader de-

velopment initiatives by expanding and enhancing service delivery, with a view to eventually integrat-

ing informal settlements into the wider urban scene. KASS also protects future development progress 

by incorporating disaster risk reduction elements into shelter construction and service upgrades.

In its fi rst phase, from 2006 to 2007, KASS helped more than 26,000 people by addressing humanitar-

ian needs for shelter, safe drinking water and sanitation facilities, and improving access to services 

for thousands of other vulnerable individuals. The methods and means employed under KASS build 

physical and economic resilience, further reducing natural disaster and man-made risks. USAID/OFDA 

expects the second phase of KASS, scheduled for completion in early 2010, to benefi t an additional 

82,000 individuals in similar ways.

 

Building urban recovery management capacity within Kabul Municipality
Strong institutions are required both to expand service delivery and shelter improvements in the in-

formal settlements and to plan for future growth in a manner that also accounts for the humanitarian 

needs of newly displaced arrivals. To that end, USAID/OFDA implemented a two-year capacity-building 

project within Kabul Municipality in 2008. The project emphasises technical assistance and technology 

transfer to improve the technical capacity of architects, engineers and urban planners. Advisors work to 

educate staff about confl ict-related needs among displaced persons and returnees. Humanitarian and 

other vulnerability concerns are also communicated to the municipality through community councils 

developed under KASS. The project thus bridges the gap between civil society and municipal govern-

ment, a gap that often hinders understanding of vulnerable groups and appropriate methods to pro-

tect those groups from urban disasters.

Municipal and technical assistance staff recently completed the fi rst initiative of the two-year project 

– a hillside settlements assessment designed to improve settlement planning. The team methodically 
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mapped household locations, identifi ed hazards and calculated risks. Hazards included steep slopes, 

poor drainage that increases the risk of fl ash-fl ooding, structural hazards that increase earthquake risks, 

landslide and rockfall hazards and minefi elds from previous confl icts.

 

Summary and next steps
In a city like Kabul, with a large and growing displaced population, acute needs merging with chronic 

needs and increasing vulnerability to an array of disasters, a new approach to assistance is required 

that creates the stable conditions necessary for longer-term development projects to take root and 

succeed, before physical, economic, social and humanitarian conditions deteriorate further. Develop-

ment actors thus have a strong incentive to work with their humanitarian counterparts to improve ser-

vices and reduce disaster risk in order to build a foundation for sustained development. Alternatively, 

humanitarian actors have an incentive to devise projects with longer-term perspectives in order to 

avoid repeat responses and ultimately help people build better lives. However, it is past time for these 

actors to distinguish between the urban displaced and the urban poor in the way they demarcate as-

sistance. It is, rather, time to collaborate to address displacement-related needs in Kabul.

Refrences
While current population estimates vary, and no recent census data exist, recent assessments by the 1. 

World Bank and others suggest three-fold population growth since 2001.

The World Bank estimates that 30% of Afghanistan’s population is urban, but the Afghanistan Re-2. 

search and Evaluation Unit (AREU) considers this too low, in which case urban growth challenges 

and resulting needs are and will be even more exceptional than the international assistance com-

munity currently assumes. See J. Beall and D. Esser, ‘Shaping Urban Futures: Challenges to Governing 

and Managing Afghan Cities’, AREU, March 2005.

The balance can be attributed to net natural population growth and minor expansion of jurisdic-3. 

tional boundaries.
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Dhaka, the capital and largest city in Bangladesh, was established by the Mughal Emperor Jahangir in 

1608 on the banks of the river Buriganga. The city is surrounded by the distributaries of the two major 

rivers, the Brahmaputra and the Meghna. The surrounding rivers are Buriganga to the south, Turag to 

the west, Tongi khal to the north, and Balu to the east. The city and adjoining areas are composed of al-

luvial terraces of the southern part of the Madhupur tract and low-lying areas of the doab of the river 

Meghna and Lakkha. The combined area of Dhaka East and Dhaka West known as Greater Dhaka cov-

ers an area of approximately 275 square kilometers (JICA 1991). The elevation of Greater Dhaka is 2 to 

13 meters above the mean sea level, and most of the urbanized areas are at elevation of 6 to 8 meters 

above the mean sea level. The land area above 8 meters above mean sea level covers about 20 square 

kilometers. The land ranging from 6 to 8 meters above mean sea level covers 75 square kilometers, 

while 170 square kilometers of Greater Dhaka is below 6 meters above mean sea level (JICA 1987). The 

highest lands are located at Mirpur.

The present population of the Dhaka Statistical Metropolitan Area is more than 10 million. The last 

decadal growth rate was about 70 percent, though the population growth rate was even higher, more 

than 100 percent in the previous decade (1981 to 1991). Population statistics of Dhaka city show that 

the annual growth rate was 2.9 percent from 1951 to 1961, 10.2 percent from 1961 to 1974, and 8.1 

percent from 1974to 1981.

By virtue of being surrounded by the distributaries of several major rivers, the city has been subjected 

to periodic fl ooding since its early days. Major fl oods in the Greater Dhaka area have occurred in 1954, 

1955, 1970,1974,1980,1987,1988, and 1998 due to spillover from surrounding rivers. Among these, the 

1988 and 1998 fl oods were catastrophic. In the 1988 fl ood, it was estimated that about 85 percent of 

the city was inundated at depths ranging from 0.3 to over 4.5 meters, and about 60 percent of city 

dwellers were affected. It also disrupted city life, air travel, and communication from the capital city to 

the outside world. The 1998 fl ood was most severe in terms of extent and duration. It was estimated 

that about 56 percent of the city was inundated, including most of the eastern and 23 percent of the 

western parts of the city. The fl ood protection embankment and fl oodwalls along the Turag and the 

Buriganga rivers protect the western part of the city from river fl ooding.

The Buckland Flood Protection Embankment along the river Buriganga was the fi rst attempt to miti-

gate fl ood damage in Dhaka City. Flood protection plans for Greater Dhaka have been under study and 

consideration for many years, but the catastrophic fl ooding that occurred in 1987 and 1988 brought 

into focus the urgent need to proceed with immediate action. In 1989, construction activities com-
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menced on a "crash program" defi ned as Phase I work to embank the western part of the city. This has 

been completed. Flood protection infrastructure for the eastern zone is under active consideration by 

the government of Bangladesh.

This report on the fl ood vulnerability of Dhaka city and fl ood management is organized into fi ve main 

sections. An introductory section briefl y explains the origin, population, fl ood proneness, and mitiga-

tion measures of Dhaka City. The second section provides historical development, emphasizing physi-

cal growth of the city and demographic features. The third section of the report highlights fl ood prone-

ness of the city, including detailed impact assessments from the 1988 and 1998 fl oods. The fourth 

section provides information on various measures completed and ongoing to mitigate fl ood hazards. 

The concluding section of the report attempts to conduct an analysis of integrated fl ood management 

plans for Dhaka city, to protect it from natural disasters with minimum environmental disruption.

 

Physical and Demographic Development
The physical features, topography, and demographic features of Dhaka City have always infl uenced its 

expansion. Political importance and trade played signifi cant roles in the city's expansion during the 

Mughal and British regime. This section briefl y describes the growth and expansion of the city in the 

scale of time under fi ve major periods: pre-Mughal (before 1604), Mughal (1604-1764), British (1764-

1947), Pakistan (1947-1971), and Bangladesh (after 1971). 

Pre-Mughal Period (before 1604)
Growth and expansion of Dhaka city in the pre-Mughal period is obscure. The near capital city of 

Vikrampur was in the limelight from the 10th to 13th centuries. The Muslim occupation of southeast-

ern Bengal can be placed in the late 13th and early 14th centuries, when Sonargaon rose to promi-

nence. This was fi rst as a mint town and an administrative headquarters and subsequently for a short 

time as the capital under the early Iliyas Shahi Sultans. Sonargaon enjoyed the position of a metropolis 

in the region in the pre-Mughal period.

It is evident from the various writings on Dhaka that the areas to the east, northeast, and southeast 

of Babur Bazar up to the Dulai river on the left bank (northern bank) of the Buriganga formed the old 

town. The conglomeration of Hindu-named localities in this part of the city bears testimony to the 

predominance of Hindu craftsmen and professionals in the population of old Dhaka city at that time. 

The Dulai River possibly formed the northeastern boundary of the old city, though it is diffi cult to de-

termine the western limit of the pre-Mughal "old city." Considering testimony to the existence of a 

mosque at that time, however, it can be assumed the city limits went beyond Babur Bazar on the west-

ern side (Figure 1). It is quite likely that, following the course of the Buriganga, settlements grew on the 

southern, western, and northwestern parts of the city. These, of course, were sporadic growths with the 

riverbank determining the basis for settlements. The population of Dhaka city at that time is unknown.
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Mughal Period (1604-1764)
The "new Dhaka" inaugurated by Is-

lam Khan through the establishment 

of a fort, Chandnighat and the Chauk, 

experienced growth under the sub-

sequent Mughal Sub-ahdars until 

1717, when the provincial capital 

was offi cially shifted to Murshidabad. 

Dhaka enjoyed status as a provincial 

capital for slightly more than a cen-

tury. During this period, administra-

tive and defense needs, coupled with 

fl ourishing commercial activities, led 

to Dhaka's growth from a town to a 

metropolis. The accounts left by for-

eign travelers, the extant of the Mughal ruins, and the names of the localities that still survive show 

the extent of Mughal Dhaka (Karim 1964). It appears from various documents and Muslim sculptures 

that Mughal Dhaka encompassed the "old Dhaka" within itself. The noteworthy feature of the city was 

its growth to the northern Phulbaria area. In this period, the expansion to the west and the north was 

signifi cant. With the fort in the center, the expansion to the west followed the riverbank, and the city 

spread northward to Phulbaria on the fringe of the Ramna area. The peelkhana (elephant stable) was 

established at the western end. Residential quarters for offi cials, government functionaries, and mer-

chants grew in the area between the fort and the peelkhana to the west and the fort and Phulbaria to 

the north. In this growth of Mughal Dhaka, the general characteristics of a Mughal city were noticeable. 

The areas to the south and southwest of the fort up to the riverbank grew mainly as commercial areas, 

while to the north and northeast, residential areas sprouted.

The northern limit of the city extended to the gateway built by Mir Jumla (1660-63), near the pres-

ent-day mausoleum of three leaders, at the southeastern corner of the Suhrawardy Udyan. Mir Jumla's 

name is also associated with the construction of two roads connecting Dhaka with a network of forts 

built for the defense of the capital city. A road headed north to a fort at Tongi-Jamalpur and another to-

ward the east connected Dhaka with Fatullah, where two other defensive forts were constructed. These 

two roads infl uenced the growth of the city in these directions.

In the available early records of the East India Company (1786 and 1800), the boundary of the city is 

mentioned as: Buriganga in the south, Tongi in the north, Jafarabad-Mirpur in the west, and Postogola 

in the east. The expansion of the city in the Mughal period was dictated by nature due to the highlands.

With the establishment of the Mughal provincial capital at Dhaka, the city entered a glorious era and 

became the chief emporium for products from eastern Bengal. The commercial headquarters was es-

tablished in the Mirpur area, Shah Bandar. Due to its commercial importance, Dhaka attracted numer-

Figure1 : Demarcation between Pre-Mughal and Mughal Dhaka
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ous traders—Portuguese, Dutch, English, French, and Armenians—who established trading houses in 

Dhaka in the 17th century. Factories were also established in the Tejgaon area, which continued to en-

joy commercial importance during the next century (Figure 2). The road built by Mir Jumla formed an 

axis with European settlements on either side, north of the Kawran Bazar and Amber Bridege (Karim 

1964). The physical size of Dhaka was about 50 square kilometers; the population about 0.9 million.

British Period (1764-1947)
After the acquisition of the Diwani in 1765 

by the East India Company and the shift of 

Bengal's capital to Calcutta, Dhaka lost its po-

litical importance. Gradually the administra-

tive and commercial importance of the city 

dwindled, and by 1828 the city was reduced 

to a mere district headquarters, though it 

retained its position as a provincial Circuit 

Court of Appeal. By 1840, this decline had 

reached its nadir, and most of the former Mu-

ghal city had been deserted or fallen victim 

to the encroaching jungle (Ahmed 1986). The 

decline affected Dhaka seriously, and dur-

ing this period Dhaka also suffered physical 

shrinkage. The jungle-beset city was shown 

in a topographical map prepared in 1859 

as covering an area only a little over three 

square miles (Figure 2).

The second half of the 19th century marked 

the beginning of the physical renewal of the 

city. In 1857, India came under the direct rule 

of the British crown and saw some develop-

ment of utility services. In 1905, Dhaka be-

came the capital of the new province of East 

Bengal and Assam. Building the new town started beyond the railroad in Ramna. The only locality de-

veloped as a fully planned residential area was Wari. In 1885, Frederick Wyer, the Collector of Dhaka, 

began developing the area with "broad roads and proper drains." Wari became an upper-middle class 

area considered "the sanatorium of Dacca."

The Siddheswari area to the northeast of the Race Course was cleared by the government in the early 

20th century and the former jungle was developed as a residential area. At the same time, the waste-

land around the Dhakeswari shrine was cleared by the local people who felt encouraged to occupy the 
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areas around the newly developed area of Ramna. Thus the "new Dhaka" of the present century had its 

birth at the hands of the British rulers.

The impetus for growth created by the 1905 partition of Bengal was seriously jolted by the annulment 

of the partition in 1911, when Dhaka reverted back to the status of a district town. The establishment 

of the University of Dhaka, which came to occupy many of the buildings of the Ramna area, was the 

only important event in Dhaka's history until 1947, when Dhaka again attained the status of the pro-

vincial capital of the eastern part of Pakistan, initially called East Bengal and later named East Pakistan.

Pakistan (1947-1971)
In 1947, India become independent of British rule and Pakistan was created. Dhaka restarted its life as 

the capital of East Pakistan. The needs of the offi cials engaged in administration, the business com-

munity, and the residents grew out of the sudden onrush of people to Dhaka. This contributed to the 

growth of the city in its new role as the provincial capital.

In 1954, the Motijheel area, once desolate and lying on the fringe of marshes and swamps where the 

Nawabs had built a garden house, was earmarked as a commercial area. By that time, the area north of 

Nawabpur Railway crossing to the Purana Paltan was developed as the open area of the city with the 

stadium forming the nerve center of sporting activities. Jinnah Avenue (now Bangabandhu Avenue) 

was laid to form the main thoroughfare along the western side of this expansive open area.

To cater to the ever-increasing residential needs of the new capital, the Dhanmondi area, adorned with 

paddy fi elds in the early 1950s, was developed as a residential area after 1955. The Mirpur Road formed 

an axis, and the highlands on both sides of the road came to be occupied, right up to Mohammadpur 

and Mirpur. In the mid-1960s these two areas were developed by the government, mainly to accom-

modate the migrant Muslim population. The Tejgaon Airport and the Tejgaon Industrial area came un-

der governmental schemes in the early 1950s. In the second half of the 1960s, the decision to have a 

capital for East Pakistan at Dhaka led to the development of the area to the west of Tejgaon farm and 

the airport (now known as Sher-e-Bangla Nagar).

With the creation of the Dhaka Improvement Trust (DIT) in 1956 (transformed into the RajdhaniUn-

nayan Kartripakkha in 1987), greater interest and care were undertaken in road construction and city 

planning. The DIT developed the Gulshan Model Town in 1961, Banani in 1964,Uttarain 1965, andBarid-

harain 1972 (though fi rst conceived in 1962). The Dilkusha Gardens adjacent to Motijheel were eventu-

ally engulfed by the evergrowing commercial needs.

In the mid-1960s the main railway line was shifted and directed eastward, after Tejgaon and before 

Kawran-bazar, before rejoining the old track near Swamibagh-Zatrabari cutting through Rajarbagh, 

Basabo and Kamalapur. The Dhaka Railway Station was moved from Phulbaria to Kamalapur. This elimi-

nated the landmark that had long stood between the "old Dhaka" of the Mughals and the "new Dha-

ka" of the English. The rapid growth and development of the area between the old railway track and 
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Kawranbazar necessitated this change. The loop through the heart of Ramna had to be abandoned. 

Since then, the old track has been developed into a broad road connecting Kawranbazar with Phulbar-

ia through Plassey and Nilkhet to the northwest and Swamibagh-Zatrabari through Wari to the north 

and Narinda to the southeast.

Period and year
Appro. 

Area 
(sq. km.)

Source Population Source

1600 Pre-Mughal Period 1 Islam, 1974 Unknown

1700 Mughal Capital 50 Taylor, 1840 900,00 Taylor, 1840

1800 British Town 8 Islam, 1974 200 000 Taylor, 1840

1867 British Town 8 Islam, 1974 51,000 Census of Bengal, 1901

1911 British Town — — 125,733 Census of Bengal, 1911

1947 Capital of East Pakistan 12 Islam, 1974 250,000 Census of Pakistan, 1951

1951 Pakistan Period — — 335,928 Census of Pakistan, 1951

1961 Pakistan Period 28 Census of Pakistan 550,143 Census of Pakistan, 1961

1971 Capital of Bangladesh 40 Census of Bangladesh,1974 1,500,000 Census of Bangladesh, 1974

1974 Capital of Bangladesh 40 Census of Bangladesh,1974 1,600,000 Census of Bangladesh, 1974

1981 Dhaka Municipality 62.4 Census of Bangladesh,1981 2,475,710 Census of Bangladesh, 1981

1981 Dhaka SMA 155.4 Census of Bangladesh,1981 3,440,147 Census of Bangladesh, 1981

1991 Dhaka SMA — 6,950,920 Census of Bangladesh, 1991

2001 Dhaka SMA — 9,912,908 Census of Bangladesh, 2001

Table 1 : Area and population of Dhaka City, 1600-2001

Bangladesh (1971 onward)
The creation of the independent state of Bangladesh in 1971 bestowed glory and prestige on Dha-

ka, now capital of a sovereign country. This additional factor led to Dhaka's phenomenal growth since 

1971. The low-lying areas on the eastern side, such as Jurain, Goran, Badda, Khilgaon, Rampura, and 

Kamrangir Char, Shya-mali, Kalayanapur on the western side came under occupation. Dhaka's growth 

picked up at a tremendous pace and private initiatives played the dominant role. The growth of the 

city followed the pattern set by the Mughal founders. The city was delineated the maximum limit to 

Tongi in the north and Mirpur in the northwest. The southeastern limit reached Postogola. The river-

ine surroundings with water-channels, marshes, and lowlands form the western, southern, and eastern 

boundaries of the city. With increased population pressure, the highlands spreading northward were 

occupied and built up. The intervening ditches, swamps, and marshes were fi lled in, not in any planned 

manner, but as exigencies arose and private initiatives dominated the process. Development under 

the aegis of the Dhaka Improvement Trust dictated nature, rather than allowing it to direct planned 

growth. In selecting the sites for the Model Towns of Gulshan, Banani, Barid-hara, and Uttara, the meth-

od of selecting the highlands on the main Dhaka-Tongi axis road is clearly discernible. No serious effort 

at reclaiming land under a well-planned scheme to give the city homogenous and cohesive growth is 

visible. Dhaka has grown on its
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own in a haphazard manner, and the topography of the area dictated the terms and direction of 

the growth. Since Dhaka became the capital of an independent country, the pressure on it has been 

enormous. The permanent inhabitants of the city have registered a steady growth. In addition to this 

growth, there was a very large fl oating population, the pressure of which has resulted in the growth of 

slums on any available vacant land. The recently built high-rise buildings, both in the commercial and 

residential sectors, occupy the city's highlands and demonstrate ever-increasing pressure on Dhaka 

as it builds upward, an inevitable and common phenomenon in all modern cities facing population 

growth. Since the 1990s, Dhaka has been on the verge of change in its urban character, with vertical 

growth replacing horizontal expansion (Chowdhury and Faruqui 1989). Over the years, most of the 

low-lying areas of western Dhaka have been fi lled in to meet the city's residential and commercial de-

mands. The eastern side of the city is being fi lled in by private intervention. Table1 provides built-up 

areas and populations from the pre-Mughal period to 2001.

Major Floods in Dhaka
A number of severe fl oods have struck Dhaka since its early days, and its vulnerability is refl ected in 

the Buri-ganga River's fl ood embankments, fi rst built in 1864. Severe fl oods in Greater Dhaka City are 

mainly caused by spillover from surrounding rivers fl owing to and from the major rivers of the coun-

try, as well as internal water logging. In recent history, Greater Dhaka city experienced major fl oods in 

1954, 1955, 1970, 1974, 1980, 1987, 1988, and 1998 due to the overfl ow of surrounding rivers. Among 

these, the 1988 and 1998 fl oods were catastrophic. Flooding due to rainfall is also a severe problem for 

certain city areas that may be inundated for several days, mainly due to drainage congestion. The water 

depth in some areas may be as high as 40-60 centimeters, which creates large infrastructure problems 

for the city, economic losses in production, and damage to existing property and goods. Impacts of the 

riverine fl oods are more severe and disrupt economic activities and livelihoods of people dependent 

upon urban activities. This section provides causes and characteristics of fl oods with brief descriptions 

of their impact from the last two major fl oods, in 1998 and 1988.

1998 Flood
The main reason for the 1998 fl ood was excessive rainfall over the catchments area of the Ganges-

Brahmaputra-Meghna (GBM) river basin. Three different fl ood waves passed through the GBM river 

basin, and the last one was synchronized with the peak fl ow of the Ganges and the Brahmaputra. In 

addition, the impact of the lunar cycle and its resulting high tide caused fl oodwa-ters to recede slowly, 

prolonging fl ooding in the country and the city for two months.

The main causes of fl ooding inside the protected area were hydraulic leakage, failure to operate the 

regulators, and lack of timely pumping of accumulated water upstream from the Rampura Regula-

tor. Due to completion of 75 percent of Phase I work of the Dhaka Integrated Flood Protection Project 

(DIFPP), it was assumed that the Gulshan, Banani, Baridhara, and Tejgaon areas would not be fl ooded. 

However, near the Cantonment Railway Station, there are 4 or more drainage pipes of about 4 feet in 

diameter that connect the Nikunga area with the fl oodplain on the eastern side. An apparent lack of 

coordination between the Bangladesh Water Development Board (BWDB) and Dhaka Water Supply 
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and Sewerage Authority (DWASA) to prevent fl ooding was found. Although DWASA has responsibility 

for ensuring proper drainage, BWDB is in charge of operating the regulators and gates. In fact, there 

was neither an operating policy nor person assigned to operate the Rampura Regulator that controls 

the drainage of 40 percent of the protected area under Phase I of DIFPP.

Balu River Flood in Dhaka East
In the 1998 fl ood, almost all of Dhaka East was fl ooded by spillover from the Balu River. The fl ood start-

ed around July 22 and continued for some 65 days. The waters peaked on September 12. Residential 

areas such as Basabo, Mugdapara, Uttar Badda, and Joar Sahara were the worst affected. The ground 

fl oors of most buildings were inundated.

Balu River Flood in Dhaka West
As it is protected by the fl ood control project, it was expected that Dhaka West would remain fl ood-

free, even though the areas adjacent to Mymensingh Road, Progati Sarani, DIT Road, and Biswa Road 

were submerged during the fl ood. Mahakhali, Gulshan, Banani, Badda, Baridhara, etc., faced worse 

fl ooding problems. The fl oodwaters remained in the western areas for about 30 days.

The intrusion of fl oodwater from Balu River to Dhaka East through unblocked culverts and open regu-

lators was considered to be the general cause for river fl ooding in Dhaka West. It was revealed that 

three drainage structures, FS8 (Begunbari Khal Rgulator), FS5 (Shajadpur bridge on Pragati Sarani), and 

FS4 (Khilkhet pipe culvert atNijunja), served as a fl ood-carrying channel (fi gure 3). Structure FS4 re-

mained open during the entire fl ood and caused fl ood-

ing in Nijunja adjacent to the airport and cantonment 

areas. Structure FS8 and FS5 were closed after the intru-

sion of substantial fl oodwater from the Balu River in Be-

gunbari khal, Gulshan-Banani-Mohakhali Khal, and areas 

adjacent to the DIT road were submerged. The channel 

at structure FS5 was closed by an earthen bund. Struc-

tures FS9, FS10, and FS11 on Biswa road were responsi-

ble for partial fl ooding in Rajarbag, Gopibag, and Fakira-

pul before they were closed. Floodwaters in those areas 

were pumped out by 30 pumps installed at FS12 on Se-

gunbagicha khal at a crossing with Biswa road.

Buriganga River Flood in Dhaka West
The western part of the Dhaka Flood Protection Em-

bankment ends in Lalbag Kellarmore at Swasan Ghat. 

It has a 2.2-kilometer embankment under construction 

from Kellermore to the Buriganga Bridge, and it was not 

closed during fl ooding, which allowed fl oodwater to 

fl ow into the western part of the city. Flood fi ghting by Figure 3 : Flood and drainage infrastructure of Dhaka
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local people creating sandbag barriers saved Old Dhaka from fl ooding, especially in Lalbag Kellarmore. 

The difference in water levels between the outside and inside at Kellamore point was about 1.5 meters. 

It was found that the fl ood protection work started immediately after the fl ood recession.

Flooding Due to Excessive Rainfall
During the 1998 fl ood, excessive rainfall in Dhaka caused short-duration fl ooding in the areas of Shan-

tinagar, Nayapaltan, Rajarbag, Dhanmodi, Azimpur, and Green Road. The runoff generated by rainfall 

could not fl ow to the surrounding rivers since the river stage was higher than the inside fl ow; there-

fore, the accumulated runoff in low-lying areas remained stagnant until the river stage receded. Exten-

sive water logging occurred in Dhaka West during the fl ood due to a higher river water stage in the 

surrounding rivers.

Impacts
It is evident from various studies that damage to infrastructure including roads, water supply, and 

housing was severe. It was estimated that 384 kilometers of paved roads went under fl oodwaters, of 

which Gulshan Thana accounted for a signifi cant amount. Severe damage occurred in Sabujbag Thana, 

followed by Demra. Severe disruption of water supplies from deep tube wells (DTW) and suspended 

production occurred in the Cantonment Thana followed by Gulshan and Uttara. Considering the major 

impacts of fl oodwaters, it appears that Sabujbag and Gulshan Thanas were worst affected, followed by 

Demra, Uttara, and Cantonment Thana.

Affected Population: Prof. S. A. Hye (1999) carried out a rapid appraisal of fl ood-affected people during 

the fl ood, dividing the fl ood-affected area into three categories: most severely affected area, severely 

affected area, and moderately affected area. It was found that the fl ood displaced or dislocated 94 per-

cent of families in the most severely affected areas, 52 percent of families in severely affected areas, 

and 50 percent in moderately affected areas. It was also estimated that the total fl ood-affected popula-

tion would likely be 4.55 million. Table 2 provides details of affected households and populations.

Effect on Water Supply and Production: It was found that 44 deep tube wells were affected by fl ood-

water; production of 13 of these was suspended. The estimated loss in water production due to sus-

pension was 45 million liters per day.

The remaining tube wells were 

kept operational by adopting 

protection measures including 

the erection of a protection wall 

around the pump house and rais-

ing housing pipes and electrical 

appliances above fl ood-water. It 

was also found that 5 of the 13 

suspended tube wells were bad-

Severity of fl ood Affected
wards (no.)

Total affected
households

Total affected 
population
(millions)

Most severe 22 203,000 1.20

Severe 15 150,000 0.90

Moderate 43 409,000 2.45

Total affected 80 762,000 4.55

Table 2 : Flood-affected people in Dhaka City by severity of the fl ood, 1998

Source: Hye 1999.
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ly damaged and required replacement. The estimated cost to rehabilitate the water supply system is 

about 127 million taka, detailed in table 3.

Item Rehabilitation and replacement needs
Estimated cost 
(million taka)

1 Repair and cleaning of 600 kilometer water 
distribution mains

15

2 Replacement of 5 deep tube wells 20

3 Rehabilitation of pump and electrical sub-
station of 42 fl ood-affected DTWs

42

4 Raising level of reconstruction of walls of 42 
pump houses

10

5 Installation of 3 low-lift pumps 15

6 Reconstruction of 20 kilometer water mains 25

127

Source: Ahmed 1999.

Table 3 : Cost of rehabilitation and replacement of Dhaka Water Supply 
System (DWASA), March 1999

Housing Damage: The 1998 

fl ood caused damage to more 

than 262,000 shelter units, or 30 

percent of the 860,552 units in 

the Dhaka Metropolitan Area; 

the cost of damage was Tk. 2,311 

million. Of these, 32 percent were 

permanent and semipermanent 

structures belonging to wealthy 

or well-to-do households not 

dependent on assistance for re-

pair and rehabilitation. About 

36 percent of shelter units in the 

katcha-1 type, belonging to low-

er-middle and poorer classes, suf-

fered damage of Tk. 283 million. Their owners had the ability to cope with repairs but would face hard-

ship. Nearly 32 percent of units of Katch-2 andJupri types, belonging to the poor and hard-core poor, 

suffered severe damage and required Tk. 195 million in repairs. The owners were too poor to mobilize 

funds on their own (Islam and Ali, 1999).

1988 Floods
In 1988, one of the most severe fl oods in recent history hit Dhaka and inundated 85 percent of the city. 

Floods of this intensity hit the country approximately once in 70 years. Depths of inundation ranged 

from 0.3 to more than 4.5 meters, and 60 percent of city dwellers were affected (JICA 1991, 1992). This 

unprecedented level of fl ooding disrupted city life and air travel. Communication with Dhaka to the 

outside world was cut off for about two weeks. Impacts and damage from the 1988 fl ood were com-

piled and analyzed according to component 8 of the Flood Action Plan (FAP8).

The entire eastern part of Dhaka and the entire low-lying area of the western part of Dhaka were under 

fl oodwater. Parts of Mirpur, Tejgaon, Banani, Sher-e-Banglanagar, Azimpur, and the Old Town were not 

fl ooded.

Impacts
Affected Population: According to available information on impacts of the 1988 fl ood on Dhaka, it 

was found that 2.2 million people were affected and the death toll was about 150. The fi gure for "af-

fected population" was found to be lower than that of the detailed analysis that was carried out by 

FAP8 based on data collected through the fl ood damage sample survey (FAP8A). 

Flood Management and Vulnerability 
of Dhaka City
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Affected Houses and Institutions: It is estimated that the number of institutions and houses affected 

in the 1988 fl ood was 14,000 and 400,000, respectively. The damage was about Tk. 4 billion for residen-

tial buildings and more than Tk. 400 million for institutions.

Comparison of Flood Characteristics of 1988 and 1998
An analysis of water level hydrographs at gauging stations in surrounding rivers and at Noonkhawa on 

the Brahmaputra River revealed that in 1998, the fi rst fl ood waves took approximately 6 days to reach 

Dhaka City from the India-Bangladesh border, while the fl ood peak required approximately 4 days 

to reach Dhaka. Due to hydraulic reasons, the fl ood peak moves faster than the fl ood trough. Figures 

4 and 5 present hydrographs of surrounding rivers and rainfall in Dhaka City during 1988 and 1998. 

Table4 presents fl ood characteristics of the 1988 and 1998 fl oods in rivers surrounding Dhaka.

Figure 4 : Water level hydrographs for Turag, Tongi, Buriganga, and Balu Rivers and rainfall in Dhaka during 1998

Flood Mitigation Measures

The fi rst fl ood protection embankment along the Buri-ganga River was constructed in 1864 to protect 

the river-bank from fl ooding and erosion and give a facelift to the riverside. C.T. Buckland, the Com-

missioner of Dhaka, launched a scheme to construct an embankment (known as the Buckland Bound), 

which was completed in three phases in the 1880s.

Plans for fl ood protection for Greater Dhaka have been under study and consideration for many years, 

but the extreme fl ooding that occurred in 1987 and 1988 brought into focus the urgent need to pro-
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ceed with immediate action. Subsequently, the Government of Bangladesh prepared an urgent fl ood 

protection and drainage plan, which included enclosing the greater Dhaka area with fl ood embank-

ments, reinforced concrete walls, and drainage/fl ood regulation structures such as sluices and pump-

ing stations.

Construction of Flood Protection Embankment
Construction activities commenced with a "crash program" in 1989, and most of the work defi ned as 

Phase I has been completed. It provides fl ood protection facilities to the western half of Dhaka and in-

cludes the most highly urbanized areas, covering about 87 percent of the population. Important com-

ponents of the fl ood protection measures are:

Approximately 30 kilometers of earthen embankment along Tongi khal, Turag River, and Buriganga  

River.

Approximately 37 kilometers of raised road and fl oodwall. 

A total of 11 regulators at the outfall of khals to the surrounding rivers along the embankment. 

One regulator and 12 sluice gates on the khals at the crossings with Biswa Road, DIT Road, Pragati  

Sarani, Mymensingh Road, and railway line at Uttar Khan.

One pumping station at the outfall of Kallyanpur khal to the Turag River, and another one at the  

outfall of Dholai khal to the Buriganga River. These pump sta tions are for draining rainwater from 

parts of Dhaka West.

A special 10.53-kilometer embankment to sur round the Zia International Airport. 

A rail-cum-road-embankment that will run along the Balu River for a total length of 29 kilometers is 

proposed for the eastern part of the city. This will be constructed under Phase II of the Dhaka Inte-

grated Flood Protection Project (DIFPP) to protect the area between Biswa Road and the Balu River. 

Figure 5 : Water level hydrographs for Turag, Tongi, Buriganga, and Balu Rivers and rainfall in Dhaka during 1988

Flood Management and Vulnerability 
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The locations of regulators, sluice gates, pump stations, 

embankments, and raised roads are shown in fi gure 9.6. 

These fl ood control and drainage works have brought 

major changes in the fl ood regime of Dhaka West, in-

cluding major changes in land use.

Construction of Storm Sewer and Pump 
Station
To alleviate the internal drainage problems of Dhaka, 

a storm-water drainage improvement plan was under-

taken by Dhaka WASA (JICA1991). As a part of the plan, 

many sections of the natural khals were replaced by 

concrete box culverts. Converted khals include Dhan-

mondi khal, Paribagh khal, Begunbari khal, Mahakhali 

khal, Segunbagicha khal, and Dholai khal. These khals 

are no longer visible. The present storm-water drainage 

network under Dhaka WASA covers an area of approxi-

mately 140 square kilometers. Important components 

of the drainage network are briefl y summarized below.

22 open canals with widths of 10 to 30 meters and 

a total length of approximately 65 kilometers. 

185 kilometers of underground pipes with diame 

ters ranging from 450 to 3000 millimeters. 

6.5 kilometers of box culvert with sizes ranging from  2.5 meters by 3.4 meters to 6 meters by 4.1  

meters. 2 storm-water pumping stations with capacities of 9.6and 10 cubic meters per second at 

Narinda and Kallyanpur, respectively.

Recently, Dhaka City Corporation (DCC) constructed one storm-water pumping station with a ca- 

pacity of 22 cubic meters per second at the outfall of Dholai khal into River Buriganga. Dhaka WAS 

A has taken over the operation and maintenance of the pump ing stations.

The Bangladesh Water Development Board is also constructing a pumping station at Goran Chadbari 

at the outfall of the Degun khal into the Turag River. There are

 

also 65 small pumps with individual capacities of 0.142 cubic meters per second, installed temporarily 

by Dhaka WASA to drain storm water from various locations.

Moreover, DCC has constructed and maintains at least 130 kilometers of small-diameter underground 

drains and approximately 1,200 kilometers of surface drains that carry storm water to the main sewer 

lines. The Capital Development Authority (RAJUK) also constructs underground roadside drainage lines 

during the construction of new roads.

Figure 6 : Existing and proposed fl ood control and management 
infrastructure in Dhaka
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Conclusions and Recommendations

Two severe fl oods hit Greater Dhaka City within a decade, causing enormous loss of life and livelihoods 

and damage to property. Immediately after the 1988 fl ood, a number of studies were carried out within 

the general framework of the Flood Action Plan (FAP) that specifi cally addressed the issue of fl ood-

ing in Dhaka City. The fi rst phase of the Greater Dhaka Integrated Flood Protection Project included 

embankments along the Turag and the Buriganga Rivers to protect Dhaka West. Improvements to the 

city's internal drainage system had also been completed before the second severe fl ood in 1998. More-

over, during the 1998 fl ood some protected areas went under water, indicating that current fl ood man-

agement practices must be improved.

Flood Management and Vulnerability 
of Dhaka City

Parameters River Gauge station 1998 1988

Danger level in meters above PWD datum

Buriganga Millbarak 6 6.1

Turag Mirpur 5.94 5.94

Tongi Khal Tongi 6.08 6.08

Date of crossing-danger-level at rising stage

Balu Demra -- --

Buriganga Millbarak 26/07/98 29/08/88

Turag Mirpur 18/07/98 24/08/88

Tongi Khal Tongi 22/07/98 28/08/88

Number of days required by the fl ood front to ar-
rive at Dhaka City from India-Bangladesh border

Balu Demra -- --

Buriganga Millbarak 7 7

Turag Mirpur 6 7

Tongi Khal Tongi 6 6

Number of days required by the highest fl ood 
peak to travel from India-Bangladesh border to 
Dhaka City

Balu Demra -- 10

Buriganga Millbarak 4 6

Turag Mirpur 4 6

Tongi Khal Tongi 5 6

Height of peak fl ood level in meters above dan-
ger level

Balu Demra -- 8

Buriganga Millbarak 1.23 1.58

Turag Mirpur 2.03 2.41

Tongi Khal Tongi 1.46 1.76

Duration of fl ood in days above danger level

Balu Demra -- --

Buriganga Millbarak 56 22

Turag Mirpur 69 30

Tongi Khal Tongi 65 25

Balu Demra

Table 4 : Flood characteristics of 1988 and 1998 fl oods in surrounding rivers of Dhaka City
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After implementation of the fl ood-control project in Dhaka West, unplanned and uncontrolled ex-

pansion of urban areas stretched rapidly toward the low-lying areas and fl oodplains adjacent to the 

fl ood-protection embankment and river. Residents of these lowlands suffer from inundation due to ac-

cumulation of rainwater after heavy rainfall. Land development through land-fi lling processes in the 

low-lying areas is causing a drastic reduction in water storage areas. Because of the rapid population 

increase and scarcity of land in Dhaka West, unplanned expansion is also taking place in Dhaka East at 

the same pace. It started on the eastern side of Biswa Road, DIT Road, Pragati Sarani, and Mymensingh 

Road, and is gradually stretching toward the Balu River. The areas where urbanization has already taken 

place are Mugdapara, Manda, Basabo, Sabujbag, Khilgaon, Goran, and Rampura. Some of these areas 

were the worst affected during the 1998 fl ood.

Evaluation of Phase I work revealed that the existing earthen embankment is unstable and cracking 

in large sections, though some parts have recently been stabilized and other parts of the earthen em-

bankment have been converted to roads. Construction of embankments through low-lying areas with-

out providing adequate drainage facilities has caused internal fl ooding, adversely affecting the resi-

dents in those areas.

The eastern part of the city consists of low-lying fl ood-plains that are submerged during the mon-

soon season. They still remained unprotected. However, the growing population and land scarcity have 

forced people to settle in these low-lying areas. Implementation of Phase II of DIFPP will provide fl ood 

protection to this part of the city. While designing and implementing the plan, environmental impacts 

should be kept in mind and an adequate number of drainage facilities should be provided for the pro-

posed embankment. The hydrological data should be analyzed during the design phase of the fl ood 

protection infrastructure.

Dredging work in the Buriganga, Turag, and Balu Rivers should be regularly carried out to maintain 

navigability and reduce drainage congestion. In addition to structural measures, nonstructural mea-

sures should also be considered to reduce fl ood damage. These measures include fl ood zoning, fl ood 

forecasting and warning, fl ood proofi ng, fl ood insurance, and evacuation measures. Flood zoning could 

be one of the most effective measures to ensure that expensive investments are not made in fl ood-

vulnerable areas. It will also help to protect ecologically sensitive areas, natural drainage systems, and 

the surrounding wetlands that retain water.

Since the western part of Dhaka is already developed, little can be done in this area except protecting 

the lakes and khals. The government has already issued a decree banning the fi lling in of any wetland 

for urban development. In exceptional cases, permission should be secured directly from the prime 

minister. The eastern part of the city is still largely a fl oodplain. Proper land development rules should 

be introduced without delay to minimize the loss from river fl ooding from the Balu River.

It is anticipated that the city's future fl ood vulnerability will be aggravated due to climate change. Ex-

perts are forecasting that fl oods with the magnitudes of those in 1988 and 1998 may occur more fre-
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quently. Thus, it is imperative that a long-term fl ood-mitigation and climate-change adaptation strat-

egy be developed for the future management of fl oods in and around Greater Dhaka City.
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Reduction in Chittagong City

Asian Disaster Preparedness Centre, Bangkok

 
Some cities in Asia are experiencing rapid population growth. Densely populated cities like Chittagong 

have diffi culty providing informal settlements access to basic services, mobility to urban centers, liveli-

hood opportunities and social development. Prevailing natural hazards and potential risks compound 

the problem of urban poor community further. However, communities in these areas can be more resil-

ient and show cohesiveness in dealing with natural hazards.

To help a community face disaster is a challenge that requires empowerment. While relief funds and 

goods will always alleviate suffering, their effect is temporary. There is also a danger that a community 

will not learn to help itself. The experience in Chittagong of repeated heavy fl ooding could have been 

enough to make people feel helpless. However, the community empowerment approach for disaster 

management helped create a more proactive stance and attitude among the people. Community em-

powerment is a type of capacity development where its members decide on the goals and strategies 

for disaster risk management, contribute some (if not all) of the resources needed, and monitor their 

performance.

Rather than outsiders managing a community's risk on their behalf, the members instead struggle to 

understand why they are at risk to fl ooding disasters, try to build consensus on the ways to reduce 

their risk, set priorities, and then participate in the measures needed to keep their risk low. Some of the 

inputs can come from outside donors, including the government. However, the community members 

should realize that they must put in their own time and money, even to the point of sacrifi ce. This process 

of struggle is what strengthens community, facilitates fi rst-hand learning and understanding about disas-

ter risk management, and promotes confi dence that they can help themselves through adversity.

What is a Typical Urban Poor Community in Chittagong?
To get a good idea of how diffi cult the initial conditions were in Chittagong, here are snapshots of 

three of the wards: Chawk Bazar (Ward 16), North Potenga (Ward 40), and South Potenga (Ward 41).

Area 0.68 mi2 3.7 mi2 3.9 mi2

Total population 59,488 94,366 64,311

Occupation Service sec-
tor, day wage 
laborers, small 
businessmen

Farmers, day 
wage laborers, 
govt. service, 
small and petty 
businessmen

Factory workers, 
small traders, 
farmers, fi sher-
men, day wage 
laborers

Source: CCC 2001 Population Census

Table 1 : General profi le of the Wards
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Landslides, cyclones and fl oods occur frequently in Chawk Bazar. A small community of 100 households 

of day wage laborers and their families live on high ground where the problems occur more frequently 

than in the rest of the ward. They share one toilet between all these households; no other water and 

sanitation facilities existed prior to 2008, causing great discomfort for women and children who there-

fore resorted to defecating out in the open. This particular community did not have safe drinking and 

was generally under-served.

North Potenga is a low-lying area situated at the edge of Chittagong, close to the banks of Karnaphuli 

river and the Bay of Bengal. Flooding is common during the monsoon season when the Karnaphuli 

overfl ows its banks. Some basic services are absent, such as water and sanitation.

 

South Potenga is situated near the sea, and its available groundwater has a high salt content. There 

is no other source of safe drinking water for household consumption. This community learned how 

to drink and cook with saline water. Families from the poor households would walk down 5 km. a day 

to get safe drinking water. They relied upon a rain-fed pond for bathing and washing that was heavily 

polluted because the water was stagnant and people dumped waste in it. Skin diseases, diarrhea and 

other water-borne diseases were common in this community.

Socio-Economic Profi le of Chittagong
Chittagong City Corporation  (CCC), Bangladesh's second largest city, has a major seaport and is consid-

ered the heart of all commercial and business activities. The national government declared Chittagong

as the commercial capital of the country. The majority of people in Chittagong are involved in the 

import-export business, trade, and various related industrial and business activities. Forty per cent of 

Community Empowerment and Disaster Risk Reduction in Chittagong City

Flood map of Chittagong Source: R. Karim PROMISE Wards in Chittagong City
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heavy industrial activities of the country are located in Chittagong city and its adjacent areas. At present, 

the city's land area occupies around 157 km2 inhabited by about 4 million people (2001 CCC census).

There are 41 wards where people elect their ward commissioner to serve the community or fi ve years. 

CCC has positions for 14 female ward commissioners to represent their respective urban communi-

ties. These city wards have a ward offi ce, primary schools, high schools, colleges, dispensaries, hospitals, 

markets, mosques and other urban and civic facilities.

In the last few years, Chittagong has expe-

rienced rapid urban growth because of the 

signifi cant expansion of the port and other 

industrial developments. People from the 

surrounding areas migrated into the city in 

search of livelihood opportunities and better 

economic prosperity. However, with limited 

capacity to offer basic urban facilities, the 

city was not prepared to accommodate this 

infl ow of migrants. Unplanned growth, short-

age of housing, traffi c congestion, interrupted 

power and water supply, rapid growth of slum areas, fl ooding and poor drainage, unemployment and 

environmental pollution are the resulting problems.

Hydro-meteorological Hazards in Chittagong
Chittagong has a historical profi le related to hydro-meteorological hazards such as fl oods, earthquakes, 

cyclones, landslides and fl ooding. The city is surrounded by a hilly terrain, the Karnaphuli river and the 

Bay of Bengal. The increasing demand for urban land and existing dense urban population had, over-

time, forced the vulnerable communities to settle on hazard-prone areas. Communities and local au-

thorities have limited capacity to respond to the existing hazards in terms of disaster preparedness 

and mitigation.

During the monsoon period, access to basic services (schools, colleges, safe drinking and sanitation fa-

cilities) and livelihood opportunities are affected by fl ash fl oods and fl ooding. A lack of community-

based organizations, weak linkages among the local organizations, and limited awareness of disaster 

risk reduction were the common features.

PROMISE-Bangladesh Intervention
Bangladesh Disaster Preparedness Center (BDPC) undertook the Bangladesh demonstration project 

under the "Program for Hydro-Meteorological Disaster Mitigation in Secondary Cities in Asia" (PROM-

ISE). Central to this project is to empower the community, which should refl ect the positive changes 

taking place in the process of developing individual or group capacity to address vulnerabilities. The 

communities were assisted to adopt a proactive approach in taking decisions and action, with active 

Population 1981 1991 2001

National Population 89,900,000 109,900,000 123,151,246

Urban Population 14,091,000 21,550,000 28,808,477

Percentage of National 15.7 19.7 23.39

Chittagong 1,391,000 2,343,000 3,202,710

Percentage of Urban 10.0% 11.0% 13.34%

Source: Population Census, 1991 and 2001.

Table 2 : Contribution of Chittagong in accommodating  
National Urban Population Growth
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participation of the all the stakeholders, especially the vulnerable individuals. The project team was 

composed of the Chittagong City Corporation as the local partner, Bangladesh Disaster Preparedness 

Centre (BDPC) as the implementing agency, the Asian Disaster Preparedness Center (ADPC) as the re-

gional coordinating organization, and the U.S. Agency for International Development (USAID) as donor.

The objectives of this project were:

Adoption of specifi c hydro-meteorological disaster preparedness and mitigation measures to man- 

age hydro-meteorological disaster risk by stakeholders in the project area.

Increased stakeholder involvement and further enhancement of strategies, tools and methodolo- 

gies related to community preparedness and mitigation of hydro-meteorological disasters in urban 

communities.

Strengthened networks and links among relevant risk management institutions/organizations with- 

in the city for improving potential and capacity for application and dissemination.

 

Based on a preliminary hazard assessment, the PROMISE-Bangladesh project selected the ten most 

vulnerable wards of Chittagong: 2, 8, 9, 11, 16, 26, 37, 39, 40 and 41. These wards are generally affected 

by the natural hazards like cyclone, tidal surge, water logging and, in some cases, by landslide. The com-

munity-based efforts were geared up after a baseline survey and followed by a preliminary assessment 

on hazards and vulnerability done by the communities themselves in each of the selected wards.

 

 

CBDRM Efforts in Chittagong City
In the beginning of the project, the ward commissioner was the only individual representative in terms 

managing the internal and external affairs of the community. This limited the advocacy for disaster 

preparedness and mitigation at community level, mobilizing the project's partners to undertake com-

munity-based disaster risk management.

Community-based disaster risk management tries to integrate disaster risk factors into development 

planning at all levels so that the disaster management would not stand apart from development pro-

cess. The community empowerment process instills in all its members the desire and capability to pro-

tect each other from future risk. This encourages them to channel the participatory efforts towards 

responding to the specifi c problems or natural hazards/disaster. Any assistance coming from people 

outside the community (such as local and national government agencies, NGOs and humanitarian 

agencies) cannot be a complete success without the sustainability offered by community empower-

ment.

This case study highlights some of the pilot projects initiated by PROMISE-Bangladesh which have 

been largely formulated by the community to act upon those. The PROMISE-Bangladesh project has 

adopted the steps mentioned below to enhance the community's abilities to identify the hazards 

based on the severity of damage, and then to take proper actions in response.

Community Empowerment and Disaster Risk Reduction in Chittagong City
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Participatory Vulnerability and Capacity Assessment (PVCA)
When a hazard occurs, elements at risk (such as people, crops, 

buildings and services) may be lost, damaged or disrupted. 

These elements are normally identifi ed after a disaster has hap-

pened in a 'damage and needs assessment'. The action taken is 

to distribute relief items to meet immediate needs. This action 

does not address the reasons why the disaster happened. The 

affected community could therefore be hit by another disaster 

in the future when the same or a different hazard strikes.

While a needs assessment after a disaster looks at the immedi-

ate effects of the disaster on elements in the community, a vul-

nerability assessment looks at the potential for elements to be 

at risk in future scenario. By acting on this type of information, 

it is possible to reduce the risk of the disaster happening in the 

fi rst place. Each ward assessed and listed their vulnerabilities re-

lated to hydro-meteorological hazards, and their capacity to ad-

dress these.

 

Workshop on Community Risk Assessment Findings
Following the participatory risk assessment, community-level planning workshops were conducted 

and the main objective of the workshops was to prepare their community-level action plans. Partici-

pants described their risks and vulnerabilities, as well as prepared action plans for their respective 

communities defi ning specifi c roles and responsibilities (see Table 3). The community identifi ed some 

of the initiatives for reducing community vulnerability related to natural hazards/disaster:

Providing professional skill development training 

Ensuring proper sanitation and water supply facilities in the shelter 

Advocacy with service providing agencies for increasing their services 

Formation of skilled volunteers group 

Creating awareness on disaster preparedness. 

Installation of the shallow tube well 

Identifi cation of makeshift shelters and increase the sanitation and water supply facilities 

Make people aware about the services available from CCC and enable them to establish their right  

to access those services

Provide disaster preparedness training for disaster management committee. 

Formation of Ward Disaster Risk Management Committee
Most of the selected wards are densely populated, and each ward commissioner acting alone was not 

enough to address the hydro-meteorological hazards at all levels. Community-level Ward Disaster Risk 

Management Committees (WDRMC) emerged to manage natural hazard/disaster risks. Ten WDRMCs 

were constituted with 15 members comprised of community members, school teachers, ward commis-

Community risk map of Ward 26
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sioners and local elite. The committees normally met once in a month to discuss the routine work to fa-

cilitate the ward-level activities, and were designed to work around-the-clock during the emergencies. 

CCC later formalized the committees by integrating them into their existing disaster response struc-

ture, and renamed them as Ward Disaster Management Committees (WDMCs).

Formation of Change Agents
To support the WDMCs, groups of volun-

teers called change agents (CAs) were 

identifi ed and trained in emergency re-

sponse. The main roles and responsibili-

ties of the change agent were to keep the 

WDMC members well-informed on rele-

vant developments, and facilitate CBDRM 

at ward/household levels.

 

Citizen volunteers were identifi ed for 

each section of the selected vulnerable 

wards to assist the WDMC in facilitating 

the disaster preparedness and mitigation activities in their respective wards. These volunteers were ac-

cepted and recognized as change agents by the ward commissioner and community members. During 

meetings, the list of change agents/volunteers were approved by ward commissioner in presence of 

the residents of the locality.

Training of Trainers on CBDRM
After the identifi cation and formation 

of WDMC and CAs, training on CBDRM 

was conducted at ward level to build 

the capacity of these representatives to 

conduct the participatory vulnerabil-

ity and capacity assessment in each of 

the vulnerable wards. The main purpose 

of this training was to develop the skills 

and knowledge of the selected change 

agents to enable them assessing com-

munity's vulnerabilities and capacities 

and preparing community level action 

plan. The training was held on 14-16 March 2007 at Karnaphuli HRDI UTSA training center, Chittagong. 

This training was attended by 30 change agents, selected from 10 wards of CCC. This training focused 

on: concepts of hydro-meteorological hazards and urban disaster; concepts of urban disaster risk man-

agement; and participatory hazard and vulnerability mapping and tools. It brought out cross-cutting 

issues (gender, environment and health), and arranged for a fi eld visit to PROMISE wards.

Community Empowerment and Disaster Risk Reduction in Chittagong City
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Small-Scale Disaster Mitigation Projects
Based on community priority and po-

tential risk, each of the selected wards 

identifi ed preparedness and risk miti-

gation measures to reduce the impact 

of hazards. Community-level consulta-

tions were held with the WDMC, change 

agents, ward commissioners, water and 

conservancy department, engineers and 

city planner to formulate small-scale di-

saster mitigation projects. The purpose of 

these small projects is to provide a suit-

able platform for the community to own 

a project, increase involvement of the 

stakeholders at all levels, and strengthen networks and links among relevant risk management institu-

tions/organizations. Let's examine the projects in the wards in our snapshop (Chawk Bazar, North Po-

tenga and South Potenga).

In Chawk Bazar (Ward 16), the Ward Commissioner and members of the Project Implementation Com-

mittee consulted the slum dwellers of the ward and selected a suitable place for the installation of the 

latrine and a tube well to reduce vulnerability to water-borne diseases. In North Potenga (Ward 40), 

community laborers were engaged to excavate the canal and raise the banks for drainage improve-

ment. In South Potenga (Ward 41), the community decided to install a pond fi lter to generate safe 

drinking water. An orientation for community masons was held in February 2008 on the fi lter's design 

and the construction technique; NGO Forum provided resource persons. Box 1 has a story about its 

impact.

Monitoring measures and follow-up actions were instituted at the community level to sustain the 

projects for the long-term impacts and benefi ts. In Chawk Bazar, the benefi ciaries would deposit 10 

BDT(USD 0.15) per household to maintain the water and sanitation facilities. The households near the 

canal in North Potenga have taken up the responsibility to monitor if anyone should throw the gar-

bage into the canal, and make a report to the WDMC. The poor community of South Potenga decided 

to protect the pond fi lter water area from intrusion by any individual. The local community and WDMC 

will monitor the activities around the pond area.

Prepared for the Worst
The port city of Chittagong and some of its surrounding areas experienced a devastating disaster in 

the morning of 11 June, 2007, which left 126 people dead and hundreds of others injured. The deaths 

were mainly due to a series of landslides caused by torrential rains. The city also experienced unprece-

dented fl ooding that caused suffering for the city dwellers. The cause of the landslide was heavy down-

pour, while the main indirect cause was indiscriminate removal of sections of the hill slopes.

Before and after the canal re-excavation in North Potenga
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The CAs and WDMCs formed under the PROM-

ISE-Bangladesh project took active part in the 

search-and-rescue operation in their respec-

tive wards, and thereby proved their enhanced 

capacity to respond to hazard events. The vol-

unteers rescued the people from the water-

logged area. They moved the elderly and preg-

nant women to safe places. The CAs of ward 16 

assisted the people in moving from one place 

to another by knotting strong ropes across 

the roads in the areas where roads were badly 

damaged. A group of CAs went to the Medical 

College Hospital and took part in providing 

fi rst aid to the injured persons. The CAs of ward 

26, ward 37 and ward 40 collected dry foods, drinking water, clothes and distributed those to survivors. 

They protected the ponds used for the purpose of fi sheries by netting the four banks of the ponds and 

thereby stopping the fi sh from escaping.

After the rains, the WDMCs arranged for draining out the water with the assistance of the CCC person-

nel and military. They conducted a cleanliness drive after the water receded. The CAs of ward 41 as-

sisted the joint forces in rebuilding the damaged houses with bamboo pillars.

Activity Responsible agency/
Stakeholder 

Duration (in 
2007) 

Follow-up / Monitoring

Awareness-raising BDPC, NGOs, CBOs, CAs May to December WDRMC, CAs

Advocacy BDPC, NGOs, CBOs, Ward Offi ce J uly to September WDRMC

Construction of deep well Department of Public Health and 
Engineering, WatSan Committee 

July to December WDRMC, CC, CAs, BDPC

Table 3 : Excerpt from Ward 40’s Draft Action Plan, developed on 7 April 2007

Source : PROMISE-Bangladesh

Like other dwellers of South Potenga, Fatema Khatun, a 45-year old housewife, used to fetch water from a place three ki-

lometers away from her home. This was diffi cult for her. She and other women would instead fetch water from the pond 

water for cooking and drinking, and they therefore suffered from water-borne diseases. There is a tube well for every 4 or 

5 houses, but the water was salty and contained a lot of iron. Very often, the families were compelled to buy drinking wa-

ter at a high price. The installation of the pond sand fi lter brought an improvement in the life of the community. Fatema 

said, "I feel satisfi ed that clean drinking water is available here. Now I can spend more time with my family. When I notice 

people from inside and outside the community come and stand in a queue to collect this water, it is truly a nice feeling." 

Every day, around 200 people collect the fi ltered water from the pond for their daily use.

Before and after pond fi lter for South Potenga; drinking the fi ltered water

Box 1: Water for Fatema
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A 3-day community-based emergency response course (C-BERC) was given in March 2008 to enhance 

the skills of community volunteers and support the emergency response structure at city level. A to-

tal of 28 participants attended: 20 CAs (two from each PROMISE ward), and representatives from CCC, 

the Fire Service and Civil Defense, schoolteachers and PROMISE-Bangladesh project staff. Participants 

learned CPR; dealing with bleeding, shock, fractures and dislocation; triage and mass casualty manage-

ment; and improvising stretchers and other rescue equipment from locally-available material.

North Potenga has CBOs that got involved: Ekta, 

a formal organization for promoting social and 

cultural spirits; Ashok Club, a group of volun-

teers, and World Vision Bangladesh. Ashok Club 

and World Vision Bangladesh provide free safe 

drinking water to the poor communities dur-

ing crisis situations. CBDRM mobilized both of 

these institutions to participate for the benefi t 

of the community. The leader of Ekta also rep-

resents the WDMC, and actively participated in 

the whole process of project formulation and 

motivated other community members to real-

ize the problem. CBO involvement has given 

the community the confi dence to convince the 

nearby refi nery to join up to re-excavate the canal in their area and stop pollution.

Mock Drills
A guideline was prepared to conduct a mock drill to address issues and priority considerations for cy-

clone preparedness of the coastal community. From the outset, BDPC project staff consulted with dif-

ferent organizations (Cyclone Preparedness Program and World Vision) that have credible experience 

in conducting mock drills. A guideline and a CD containing the script of the drill were prepared for 

implementing the fi nal event. The script focused mainly on the dissemination of the warning signal 

and practicing the actions to be take in response to the warning signal; ensuring special care for preg-

nant women, the elderly, children, the disabled and ill during evacuation; and fi rst aid. Ten mock drills 

were organized for the selected wards of Chittagong City to create the desired awareness of effective 

preparedness measures and dissemination of warning message at community level. The fi re and civil 

defense services participated in the drill, and committed to provide their services during future emer-

gencies.

 

City-Level Actions
PROMISE-BANGLADESH has successfully showcased actions at the city level. Liaising with the city cor-

poration to foster an enabling environment for DRR, encouraging media partnerships, building the ca-

pacity of local authorities, and developing IEC (Information, Communication and Education) tools are 

some of the highlights this initiatives.

Mock drill of the community



 |  64  |

School Safety Program
In 2007 and 2008, awareness-raising sessions and simulation drills were conducted in the campuses 

of South Potenga City Corporation High School, Kapashgola City Corporation Girl's High School and 

College, Halishahor Munishipara High School, and Pashlaish City Corporation Girl's High School. The 

main purpose of this session was to create awareness about the importance of having a school disas-

ter management plan to save lives and reduce vulnerabilities. Around 500 participants comprising stu-

dents, teachers, members of the school management committees, representatives from different com-

munity based organizations participated in each event. The schools constituted Disaster Management 

Committees with representatives from school children, teachers and parents. These committees devel-

oped their respective comprehensive school disaster management plans.

City-level Action Planning Workshop
A city-level workshop "Development of City Disaster Management Plan" was held on 23 April 2008; 

the city mayor inaugurated the program. A total of 71 representatives from different key departments 

of the city participated in this event. The event had two parts: a technical session where resource per-

sons made presentations on various natural hazards and climate change issues, and a workshop where 

the participants worked in groups to identify the activities and responsible authorities for the disaster 

management. The workshop addressed the structural and non-structural components of disaster risk 

reduction through plenary sessions.

"Clean and Green" Chittagong
CCC undertook a series of projects under the heading of "Cleaning and Greening" the city. These proj-

ects included: civic awareness generation for household garbage management, healthy city program, 

encouraging healthy sanitation programs, drainage development and preservation of natural canals, 

etc. Environmental pollution at the low-lying areas in the city because of a combination of restricted 

drainage, sediments loosened by landslides, solid waste, and chemical by-products of various urban 

activities. The small-scale demonstration projects that addressed persistent problems related to drain-

age, sanitation, and waste management were able to contribute to the city's Clean and Green drive.

Development of IEC materials
To strengthen CBDRM at community level, information, education and communication (IEC) material 

was developed to disseminate the standing orders on early warning system to the community includ-

ing the most vulnerable. Family-level disaster preparedness-related information and cyclone warning 

messages were disseminated through fl ip charts and calendars.

Training on Urban Governance
A training course on Urban Governance and Disaster Risk Reduction was held from 30 September to 

2 October 2007 to build a better understanding of governance issues in relation to disaster risk reduc-

tion at local level. It was conducted jointly by the Bangladesh Disaster Preparedness Centre and the 

National Institute of Local Government (NILG). This training was organized under PROMISE-Bangladesh; 

22 participants came from six city corporations and other municipalities, NILG and other development 
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organization including CARE, and public service agencies such as the public health department, fi re 

service and civil defense. The course featured the National Standing Orders on Disaster Management.

Media Workshop
BDPC has successfully completed a day-long workshop on Role of Media in Disaster Risk Management 

on 21 November 2007 to orient the media on CBDRM and develop strategies for their involvement. The 

workshop showcased the small-scale disaster mitigation projects.

 

Lesson Learned: Empowered Communities is a Step Towards Disaster Risk Man-
agement and Urban Development
 

Chittagong saw an increase in the participation of all stakeholders who infl uence the decision making 

process at all levels, especially at the community level. Formation of ward disaster mitigation commit-

tee (WDMC), which now works as per the national standing orders on disaster management has be-

come a resource for the community and Chittagong City Corporation in order to aware the community 

on disaster preparedness and mitigation especially related to hydro-meteorological hazards. Participa-

tion in the process of the project formulation, willingness in the implementation such as offering man 

days labor for the construction of the pond fi lter and re-excavation of canal have shown "we feeling".

The WDMC in South Potenga had successfully mobilized the community for the common concern on 

disaster management. It developed an linkage between the local water service providers, the water 

and sanitation committee, the Water Conservancy Department (WCD), Chittagong City Corporation 

and BDPC. It has also become a facilitating agent to step into the disaster preparedness and mitigation 

activities with the active involvement of all the stakeholders.

Community empowerment for disaster risk reduction is a good strategy for a city that wants to resolve 

such problems as fl ooding, unsafe drinking water and waste management while promoting an eco-

friendly environment, and sanitation at micro-level. A detailed action plan-draft (DAP) had been pre-

pared for the Chittagong Metropolitan Master Plan (CMMP) in January 2008. The DAP discusses how 

fl ooding is an annual threat and is an urban development issue that cuts across all (socio-econom-

ic) sectors. This case study shows the strength of communities to deal with complex urban problems 

(fl oods, drainage and drinking water) in a sustainable manner.

 

People's Stories
"I will sacrifi ce my shop"
During participatory vulnerability assessment in Chawk Bazar, the community decided to formulate 

project on water and sanitation facilities in the ward. But there was no space left in the ward to con-

struct the facilities. Then Shaymol, a petty shop owner in the ward, said that he will close his shop for 

the sake of construction of sanitation facilities. This generosity is a humbling sign of empowerment.
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"I have learned how to respond"
Mr. Suman is an active member of a voluntary group 

called Blood Friend's Organization. He is closely as-

sociated with the PROMISE-Bangladesh project, and 

facilitates activities as a change agent. He recounted 

that there was a signifi cant change in his mind set 

and attitude after attending the CBDRM, WDMC and 

CBERC trainings. He used to be an observer during 

the previous natural disasters like cyclones, fl oods 

and landslides. The training had provided him insight 

into the vulnerability to and potential risk of natural 

hazards and disasters. Suman admitted very honestly 

that he feels happy to assist people to prepare for the 

future impact of hazards.

During cyclone Sidr, Suman helped rescue people of 

Chawk Bazar and took many people to a nearby safe 

shelter. Afterwards, he traveled to Barkuna (that was 

severely hit) to join the military in assisting the survi-

vors there. Suman and his group identifi ed more than 

1000 households who needed relief goods and other 

basic necessities. During the identifi cation of those 

households, he requested to have one representative 

from each of the family members to expedite the re-

lief process. It took him almost three days to organize 

the households for relief material and distribution to 

the real benefi ciaries. He gave credit to the CBDRM 

training where he learned to identify the vulnerable 

in the community.

Suman owns a telecommunication shop where he 

now uses the Internet and other tools to raise com-

munity awareness of natural hazards and disasters.

"I am prepared for the disasters"
Md. Nurul representative of socio-cultural organiza-

tion and member of Ward Disaster Risk Mitigation 

Committee of Ward 40 as well, has attended all the trainings like CBDRM, CBEVRC and others conduct-

ed by the City Corporation, World Vision and PROMISE-Bangladesh. After attending CBDRM training, 

he became prepared to respond in the event of cyclones or fl oods. While preparing for cyclone Sidr 

in 2007, he applied the skills he learned from the training. He saved his family members fi rst, and then 
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set out to help others. Since the Ward did not have any cyclone shelters, he identifi ed nearby multi-

storeyed buildings and asked the building owners to provide shelter in case of need.

The day the cyclone hit, access to the Ward was completely blocked by fallen trees and debris from 

damaged houses. Nurul prepared the essential items for distribution like food and fi rst aid kits, and 

called his friends around midnight to go to the remote places of the Ward. Later, Nurul loaded a van 

with the food and clothes and donated the items for relief and rehabilitation of other Sidr survivors.

Mr. Nurul has become a local leader. When it comes to mobilizing the community for disaster prepared-

ness and mitigation, Mr. Nurul always stands in front.
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Saving the City from the Next Big Earthquake: 
Case Study of Shimla

Sustainable Environment and Ecological Development Society, New Delhi

ABSTRACT

Shimla is a teeming city in the north Indian Himalayas.  It sits in an area of high seismicity that was 

rocked by a devastating earthquake a hundred years ago, yet is oblivious of the ticking timebomb be-

low its foundations.  Initiating risk reduction in this fast growing urban economic hub is an enormous 

challenge.  SEEDS, a national NGO, started working in the city just before the earthquake centenary, 

with an aim to identify ways of reducing earthquake risk through actions that could be carried out lo-

cally by the citizens and the government.  

The experience has been unique, and has led to further refi nement of the community action planning 

approach that SEEDS has picked up and worked with over the last ten years in different vulnerable 

communities in the region.  What emerges from the experience is a mix of technical tools, community 

processes and governance.  It is evident that community-government-NGO partnerships are the key to 

solving such acute problems as earthquake safety in a resource strapped vulnerable city.  The assess-

ment and planning phases of the process itself initiate the building of these partnerships. 

This paper is an attempt to share the experience of developing and testing the community based ur-

ban risk reduction framework for a city at maximum earthquake risk.  

Shimla: Erstwhile India’s Summer Capital 
Shimla once used to be the summer capital of India, when all government offi ces moved up the hills 

to escape the summer heat of Delhi.  Today tourists fl ock to Shimla, particularly during the summer 

months, seeking the same cool breezes and panoramic views.  The views of the snow peaks and green 

hills, the feel of the quaint European streets and vistas, hot snacks and drinks at the eateries along the 

Mall Road, all are a tourist delight.  Few look beyond, at the embedded risk.  Fewer residents notice it, as 

they go about making additions to their buildings to meet the growing need for space.  
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The 1905 Kangra Earthquake, and a Hundred Years Later

A hundred years ago, on the 4th of April 1905, an earthquake measuring 7.8 on the Richter Scale hit 

the Kangra valley in the Indian Himalayan mountain state of Himachal Pradesh.  Close to 30,000 people 

died in the earthquake which rocked villages and cities as far as 700 Km away.  This was undoubtedly 

one of the most devastating earthquakes ever experienced in the region.

 

Himachal Pradesh lies in Zones IV and V of the Seismic Zoning Map of India.  These zones are the most 

severe seismic damage zones and are also referred to as Very High and High Damage Risk Zones.  The 

issue of greatest concern is that development in the region over the last one hundred years has been 

totally unmindful of this risk.  Shimla, the capital city of Himachal Pradesh, is symbolic of this develop-

ment.  Originally designed for a population of 25,000, it today houses 140,000 persons as residents, and 

another 100,000 or more are present in the city as fl oating population as it is a regional employment 

centre and an international tourist attraction.   Economy has had precedence over safety.   Every lane 

and every view is glaring evidence of the high level of risk the city has created for itself.  

Figure 1 & 2:  The Mall Road and Ridge have an old world charm that attracts thousands of tourists

Figure 3: A view of Shimla -Dense and dangerous, particularly in view of the high seismic hazard rating of the region
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Understanding Shimla’s Earthquake Vulnerability 

Shimla is situated on mountainous Middle Himalayas, which form the last traverse spur of the Central 

Himalayas, south of the river Satluj.  The city is spread across twenty six kilometres along a ridge that 

overlooks terrace cultivated hillsides.  Administratively, the Municipal Corporation looks after the civic 

management.  The municipal area is further divided into twenty fi ve wards.  

The unique geographic setting of Shimla is bounded by two major thrusts, the Main Central Thrust 

(MCT) and Main Boundary Fault (MBF).  Other thrusts present in the region, such as the Jwalamukhi 

Thrust and the Drang Thrust, result in several other lineaments piercing the zone into fractured and 

faulted blocks and active faults enhancing the structural discontinuities.  The region has experienced 

frequent mild tremors and periodic major earthquakes in the past, and will continue to do so in the 

future.  

Shimla can expect maximum peak ground acceleration (PGA) of 4.0m/s2.  This suggests that Shimla 

can expect an earthquake of seismic intensity of VIII on the Modifi ed Mercalli (MM) Intensity Scale.  MM 

VIII indicates that there can be slight damage in specially designed structures; considerable in ordinary 

substantial buildings; great damage in poorly built structures.  Panel walls can be thrown out of frame 

structures.  Chimneys, factory stacks, columns, walls, and monuments can collapse.  Heavy furniture can 

get overturned.  Sand and mud can get ejected in small amounts.  Changes can be caused in water lev-

els.  Most of the structure in Shimla fall in the `poorly built’ classifi cation.  

Earthquake induced ground failure can be expected along the northern slopes of the Ridge, i.e.  in Lak-

kar Bazaar, New Shimla and Vikas Nagar, Ruldu Bhatha, Phingask, Kachhi Ghhati (soft valley)  and along 

the drainage channels.  Northern slopes (Snowdown Hospital area) of the Ridge have already experi-

enced subsidence since 1971 and are still considered as a `sinking zone’ extending from Scandal Point 

to Lakkar bazaar, including the City Bus Stand, Idgah, Longwood, Ruldu Bhatha and adjoining areas.  

Soft soil depth is about 10 metres at some places in New Shimla, which may also lead to subsidence in 

the face of an earthquake.  

The First Step: Organising Local Resources 
Past experience of many government and NGO led initiatives clearly indicates the need for local re-

sources and anchoring in order to ensure sustainability of any local initiative.  Work carried out by 

SEEDS itself in the past using Action Planning techniques through fi eld based project development 

workshops (HAMDI, REINHARD, 1997: 145) had resulted in a belief within the project team that the pro-

cess should start from the ground up.  The starting point of the Earthquake Safe Shimla initiative was 

to fi nd local informers and anchors.  

A Planning Team was constituted to help in identifying local problems and fi nding solutions to reduce 

the earthquake vulnerability of Shimla.  The Planning Team would also provide credibility to the proj-

ect locally.  The fi nal list of Planning Team members was prepared and the District Collector’s offi ce is-

sued an “Offi ce Order” to the effect.  Our small voluntary initiative now had government legitimacy.    

Saving the City from the Next Big Earthquake: Case Study of Shimla
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The District Collector’s offi ce was identifi ed as the Adopting Entity, our local partner who would own 

the project.   This particular offi ce was chosen because the District Collector is the nodal local offi cer 

for disaster management.  A Memorandum of Understanding was signed with the Adopting Entity for 

preparation of an Earthquake Risk Mitigation Plan for Shimla, and for its sustained implementation.   

Arriving at a Suitable Urban Earthquake Risk Assessment Method
Extensive research has been carried out across the globe to develop a suitable method to assess urban 

earthquake risk.  Dr.  Rachel Davidson developed EDRI (Earthquake Disaster Risk Index) by using data 

collected from secondary sources and demonstrated it by evaluating ten cities across the world.  Risk 

assessment tools were also identifi ed under the RADIUS (Risk Assessment Tools for Diagnosis of Ur-

ban Areas against Seismic Disasters) initiative of the United Nations.  This set of tools translated spatial 

dimensions or seismic risk data on easy to use spreadsheets.  The Understanding Urban Seismic Risk 

Around the World (UUSRAW) project was carried out as part of the RADIUS initiative.  It was designed 

to help cities around the world compare their earthquake risk and to share their experiences and re-

sources in working to reduce the impact of future earthquakes.  GHI (Geo hazard International) has 

also developed a method which is an improved version based on lesson learnt in RADIUS.  This meth-

od was applied under the Global Earthquake Safety Initiative (GESI) to twenty most vulnerable cities 

across the world.  Under this method data was collected through questionnaire surveys targeting local 

professionals.

Source: Global Earthquake Safety Initiative, Pilot Project Report, 2001
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 The project reviewed all these methods and decided to use suitable parts of these alongwith physical 

surveys.  The method fi nally applied was primarily based on physical surveys of buildings and infra-

structure facilities, backed with information collected through interviews of local professionals.   The re-

sults were verifi ed through meetings with local community leaders to ensure adherence with ground 

realities.  The complete method was a six stage process:

 

Background research on Earthquake Vulnerability of Shimla
Data was collected from secondary sources and background research was carried out, assessing Shim-

la’s earthquake vulnerability in view of past earthquakes, landslides, soil structure etc.

Preparation of Maps for identifi cation of Risk Zones
Base maps were prepared and subsequently used for GIS based mapping of risk zones in the city.  This 

primarily covered building typology, land use distribution, elevations, transportation routes, lifeline fa-

cilities etc.  

Questionnaire Survey
Questionnaire surveys were carried out to assess the capacity of the city with respect to earthquake 

mitigation, preparedness and response.  The survey helped estimate potential losses due to likely 

earthquakes in future.  Questionnaires surveys covered the following aspects

1. Building Data 

2. Fire fi ghting and Rescue 

3. General Emergency Response 

4. Hospital Emergency Preparedness 

5. Land Use and City Planning 

6. Landslides and Avalanches 

7. Soil Conditions 

Rapid Visual Screening Survey of School Buildings
There was a special focus in the Plan on School Safety.  Over twenty school buildings all over the city 

were surveyed using a specially designed rapid visual screening methodology.

Primary survey of buildings 
Prevalent building types were identifi ed and the project team surveyed the town and collected type 

wise information on structural features, use, accessibility, age, height, condition and infrastructure.  The 

survey was carried out in all the twenty fi ve wards of the city so that ward level assessments and plan-

ning could be done.  

Detailed Risk Assessment 
Detailed risk assessment was carried out on the basis of the above surveys to arrive at composite risk 

results.  These were discussed with local professionals to arrive at consensus on the level of earthquake 

risk in the city, and its distribution across different neighbourhoods.      

Saving the City from the Next Big Earthquake: Case Study of Shimla
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The Risk Assessed 

The risk assessment process threw up results on expected lines.  However, what emerged was a de-

tailed scenario of how much risk there was, where it was distributed, and what its causes were.

Rapid Unplanned Growth
Shimla has seen a very rapid population 

growth in last three decades due to huge 

housing and tourism demand.  This combined 

with lack of planning and haphazard growth 

has resulted in the construction of buildings 

on steep and unstable slopes with improper 

construction practices.  High priority lifeline 

structures like hospitals, power stations, and 

telecommunication installations and water 

supply stations are located in high vulnerabili-

ty areas with poor connectivity.  Weak enforce-

ment of byelaws and poor emergency man-

agement capacity has added the risk.  

Skewed Land Use and Building Utilisation
The major land use is residential, which is es-

timated at seventy fi ve percent of the total 

built-up area.  Seven percent of the residen-

tial buildings accommodate street level com-

mercial.  Areas such as Mall road, Lower Bazaar, 

Krishna Nagar, Summer Hill and Tatu are high-

ly commercialized where up to fi fty percent 

of total buildings are used for commercial 

purposes.  There is only four percent of total 

building stock that is under institutional and 

facilities use such as schools, offi ces, hospitals, post offi ces, power stations, waterworks, and places of 

worship, which could double up as emergency community shelters.  The built up areas are very con-

gested with multi storied brick masonry houses that have very narrow streets and staircases.  There are 

very few and small open spaces in most of the municipal wards.   

           

Poor Accessibility within the City
Accessibility within the city is extremely poor.  Seventy two percent of total buildings are not acces-

sible by motorable roads.  Out of that thirty eight percent are accessible through pedestrian paths and 

stairways less than one metre in width.  Certain areas are built on such steep slopes and with such poor 

accessibility, that in case of a building collapse there will be no escape routes.   Many of the motorable 

roads too are in such locations that in case of earthquake induced landslides or building collapses on 

Figure 5: Haphazard growth on unstable slopes
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the slopes above the roads, they will get blocked.  This can lead to the cutting off of critical rescue and 

relief routes.  

 

Inadequate Infrastructure and Lifeline Services  
There is a serious lack of infrastructure facilities in the city.  There is an acute shortage of water, espe-

cially in summers, poor sewerage network coverage, and inadequate medical facilities.  The primary 

emergency management service, the fi re service, is grossly ill equipped and understaffed.  There are 

three fi re stations with six fi re tenders and one hundred fi re fi ghters servicing a total population of 

140,000 in the city and the surrounding rural areas in addition.          

        

Poor Building Condition 
A ban on forest cutting and high price of timber 

has led to a rapid shift towards alternate construc-

tion materials such as bricks, cement and iron.  RCC 

(Reinforced Cement Concrete) and bricks have be-

come prevalent, but without proper understanding 

amongst local construction workers on how to use 

these materials.  Shimla has about 12,700 buildings 

(Primary survey, February 2005) with an average of fi f-

teen occupants per building.  The building condition 

is extremely bad in Mall road, Krishna Nagar, Ruldu 

Bhata, Ram Bazaar, Phagi  Nabha, Khailni wards.  Build-

ings classifi ed under `very poor’ condition in these 

wards reach upto seventy percent of the total, which 

is much higher than the city average of thirty six 

percent.  One reason behind this is the lack of main-

tenance due to the fact that tenants are occupying 

these buildings on very low rents dating years ago,  

and neither tenant nor owner are willing to invest in 

maintenance.  In older parts of the city poor mainte-

nance, and in newer parts poor workmanship, has re-

sulted in buildings that will be unable to withstand 

the expected ground shaking.  

Inappropriate Building Heights
Building height is very important in calculating risk.  Approximately fi fty percent of the buildings in 

Shimla are more than two stories high.  Twenty four percent of the buildings are G+3 or more, which 

are violating the building bye laws.  New buildings of three to four stories constructed along steep 

slopes in the city, forty percent of which are on loose land-fi ll soil without compaction, pose a grave 

threat to the occupants and those in the vicinity.  The building construction activity itself also has an 

adverse impact on the soil condition (JAIN, 2003:1), setting a cycle of deteriorating vulnerability. 

Figure 6: Poor building condition: issues of design and 
construction quality
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Old Building Age
Approximately fi fteen percent of Shimla’s buildings were constructed before 1925.  The distribution of 

these buildings varies from one percent in new Shimla to sixty percent in the Mall Road area.  At the 

city level, about twenty percent of the houses are more than sixty years old, followed by thirteen per-

cent in age group of fi fty to sixty years.  Another twenty fi ve percent are in the age group of twenty to 

fi fty years.  About fi fty percent of the old structures are not properly maintained and are in very poor 

condition, prone to collapse even due to heavy rains or a minor earthquake.  In most of the wooden 

structures the wood has decayed and joints and other joineries are displaced.  The lack of adequate 

space between buildings increases the vulnerability of structures adjoining these old and unstable 

buildings.  

Poor Enforcement of Laws   
About twenty seven percent of the buildings were constructed before 1971, the year when seismic 

codes were fi rst introduced by the Public Works Department.  Buildings in Shimla fl out the codes at de-

sign as well as construction stages.  Even after the introduction of the codes, most engineers, masons, 

and other persons associated with building construction are either unaware about the earthquake re-

sistant constructions practices or are not trained in designing and constructing earthquake resistant 

structures.  There is a provision for building inspectors to inspect the buildings at different stages of 

construction, but acute shortage and poor training of staff renders this provision useless.  As a result of 

all this, more than eighty percent of all existing buildings do not meet the seismic code standards.

Mitigation Planning

Based on the risk assessment, a mitigation planning exercise was launched in partnership with the 

Planning Team and the Adopting Entity.  Local consultation and planning workshops were organised 

to deliberate upon the study results and to chalk out a plan of action.  The approach taken was one 

of prioritizing critically vulnerable areas, identifying appropriate local or city level actions to reduce 

Figure 7: Risk Assessment Mapping through composite indexing on 
spatial grids using GIS tools

Figure 8: Identifying areas with critical levels of risk as priority interven-
tion areas

Source : Primary Survey
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vulnerability, fi xing responsibility with suitable local groups and concerned government departments, 

listing tasks, deciding schedules, and fi nally calculating budgets.  

It was realized that for effective and sustainable implementation of the mitigation plan, it is essential 

to build the capacity of the communities and urban local government.  Locally imbibed mitigation will 

help in reducing the total loss, which in turn will reduce the resources and time required for response 

and recovery.  The focus of the mitigation planning initiative thus has been on inculcating risk mitiga-

tion practices at local level.  However, it has also included measures for enhancing local emergency 

preparedness.

The mitigation plan also tries to bring the city government and the residents together as local disaster 

managers.  The city government should able to provide critical services in the immediate aftermath of 

an disaster, and should take responsibility of working to reduce the potential impact of such disasters 

by governing advance action for mitigation and preparedness.  The people, on the other hand, should 

take responsibility of ensuring that buildings and critical infrastructure at household and neighbour-

hood levels are in line with the city level mitigation approach, and that local action supports a city level 

plan.  The two, put together, will form a disaster resilient community.

Local consultations, as part of the planning process, resulted in a well structured and exhaustive miti-

gation plan.  Some of the important activities covered by the plan are:

Awareness, Education and Training
Use of informed media to promote and disseminate accurate information on regular basis, aimed at  

increasing awareness and reducing panic from rumors

Provision of tools to home owners for increasing their awareness for fundamentals seismic risks and  

encouraging implementation of mitigation efforts 

Establishing a helpline/building centre to provide tips to local citizens  

Demonstration of techniques for cost effective seismic mitigation  

Designation of 4th April, the anniversary of the Kangra Earthquake, as earthquake safety day  

Conducting orientation sessions and workshops for city offi cials, community leaders and other local  

stakeholders on vulnerability appreciation and loss reduction

Raising awareness among school children and integrating earthquake education in school curricula 

Providing in-service training to teachers so that they can draw up school disaster management  

plans 

Building Context
Assessment of critical buildings such as hospitals, schools, police stations, fi re stations and desig- 

nated emergency response offi ces, and their retrofi tting wherever required

Identifi cation of critically vulnerable buildings and notifying their owners about their vulnerability  

Launch of a program to reduce risks in all potentially hazardous poorly built, ill maintained and hill- 

side residences 

Saving the City from the Next Big Earthquake: Case Study of Shimla
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Strengthening or replacement of important city owned and used buildings that are known to have  

structural weaknesses

Increased efforts to reduce fi re risk in existing development by improving local management and  

appropriate fi re safety regulation enforcement 

Reduction of density in critically high-risk wards  through relocation/redevelopment  

Updating of city building bye-laws to incorporate earthquake resistant guidelines and creation of  

proper enforcement mechanisms

Introduction of training and certifi cation system for engineers, architects and building contractors 

Training of masons in safe construction and retrofi tting techniques 

Public Works Utilities 
Strengthening of critical transportation links to the city 

Creation of emergency access route network within the city 

Identifi cation and strengthening of emergency shelters in each locality 

Developing alternate routes for each lifeline building 

Creation of aerial access points in the city  where helicopters can land in emergency situations  

Establishment of emergency drinking water supply network 

Establishment of emergency power supply systems for critical facilities 

Establishment and safeguard of multi-agency emergency communication system 

Emergency Services
Development of emergency preparedness plans for critical facilities 

Establishing pre-event planning for post-disaster recovery as an integral element of the emergency  

response plan of the Municipal Corporation and all concerned departments

 

Vertical Likages with District and State Disaster Management Planning
The processes of school based safety inculcation were expanded through subsequent cycles of the 

project to establish linkages with the district and state level disaster management plans.  The commu-

nity based consultative planning process for disaster management was carried out at the village level, 

as a direct link up of the local school disaster management plans that included the local community 

in their outreach engagement.  The disaster management plans of village clusters were stitched to-

gether to formulate a model block level plan.  The district and state level planning were also based on 

a bottom-up approach of assessing local risks, identifying local capacities, and strategically position-

ing process and institutional mechanisms at the appropriate administrative levels for effective disaster 

management. 

Conclusions
Shimla’s situation is typical of a fast growing town in the Himalayan region.  Growing demand for built 

space, low awareness levels, lack of training opportunities, predominance of informal sector within the 

construction industry, poor enforcement of laws, and a severe resource crunch within municipal au-

thorities, all add up to give cities so precariously perched, that they will go the moment a magnitude 6 
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Himalayan earthquake hits them.  When it is known that such an earthquake visits some place or the 

other within the Himalayan arc every eight years on an average, the situation is worrisome.  

The Earthquake Safe Shimla initiative of SEEDS, a voluntary organisation, and the local government has 

made a small beginning to fi nd local means of reducing risk in such cities.  It combines technology 

and local knowledge to arrive at practicable solutions.  It brings together communities and the gov-

ernment to establish a partnership that delivers at the ground level.  It tries to establish that urban 

planning, disaster management and governance are all people’s processes and are best planned and 

implemented at their level.   

*****
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Local Environment Management and the Disaster Cycle 
Disaster shocks are perceived as discrete yet sequential phenomena, with each event playing a role in 

the shaping of subsequent risk, hazards, vulnerabilities and ultimately disasters (Pelling, 2003). Defi ning 

disaster, especially at an urban scale, is always been a matter of debate among disciplines, as there is 

no universally accepted indicator available. This paper too recognizes that urbanization, environmental 

stresses and risks have been evolved over a period of time as processes complementary to develop-

ment and growth. Each of these can be further explained with interplay among various constituents of 

sustainable development in a broad term. Reorienting this debate towards recently much highlighted 

global warming and climate change regime places further emphasis on adaptation strategies. Local 

communities are often cited as an isolated yet ambiguous entity in the complex urban systems of the 

present developing world where the city itself nestled in a regional tapestry highly interdependent on 

neighboring areas for various functions and needs. This could be an over-generalized imprint, whereas, 

the real world city consists of sub-set of distinctly unique local areas, unfolding multilayered fabric, un-

dergoing rapid transition, witnessing crumbled surroundings, concerned with locale issues and appre-

hensively admitting growing risk building up in everyday life. 

Pelling (2003) rightly quotes “In urban systems, all phases of the disaster cycle may be experienced si-

multaneously in different parts of the city”. There is growing consensus among the international forum 

to augment community’s underlying potential towards developing a risk resilient society. The World 

Conference on Disaster Reduction held in January 2005 in Kobe, Hyogo-Japan, adopted a ‘Framework 

for Action 2005-2015: Building the Resilience of Nations and Communities to Disasters’ commonly 

known as the Hyogo Framework of Action – HFA (Fernandez et al, 2006). This framework identifi es fi ve 

thematic priorities for action (which are further detailed out towards better realization in local con-

text) and recommends building up on local knowledge and practices, recognizing existing ‘watchdog’ 

groups, dovetailing risk reduction into sectoral programs etc. Indubitably, the disaster cycle remains 

incomplete without manifested enquiry into local environmental concerns and subsequent incorpora-

tion while ushering in the goal of urban risk reduction and societal resiliency. 

Urban Risk versus Local Solutions 
The rate of urbanization in India has been growing steadily (from 17.29% in 1951 to 27.8% in 2001), 

and there has been an increasing concentration in those cities with populations of more than one mil-

lion (Joardar, 2000 and E-Census India, 2001). Although, per capita solid waste generated in Indian met-

ropolitan cities is about 500 grams, which is far lower than developed countries (urban solid waste is 

USA is around 2 kilograms/capita/day), corresponding garbage collection rate is very low in most cities. 
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Surprisingly enough, there is hardly any Indian policy document, which look at waste as part of a cycle 

of production-consumption-recovery or comprehends waste from the lens of overall sustainability vs. 

vulnerability. Waste management still is a linear system of collection and disposal, creating health and 

environmental hazards (Gupta, 2004). Scarcity of information available on impact of uncollected urban 

waste on public health, underplay the recognition of problem among disaster professionals. 

Indian economy is now second fastest growing major economy in the world, with a GDP growth rate 

of 9.2% at the end of the second quarter of 2006–2007 (Thomas, 2006). The phenomenal economic 

growth coupled with ever enlarging urban population is also creating daunting social, economic and 

environmental problems impacting future of the     Indian cities. Solid-waste, a by-product of human 

activities is increasing in the quantity and complexity, especially due to improved urban living (Rathi, 

2005). Already burdened urban local bodies fi nding it very diffi cult to manage increasing quantities 

of waste, which results in uncollected waste from roads, public places etc. scattered everywhere and 

perpetually going into the roadside drains. Environmental and health risks posed by solid-waste (read 

plastic) - blocking the drains, leading to water logging and prolonged fl ooding are common features in 

most mega cities.

This paper is based on the premise that disaster and environment management are inseparable in 

development context. The authors examined the case of Mumbai and learned that there exists a very 

sound community-based, environment-friendly practice for solid waste management at neighborhood 

level. This practice is further networked with local government and is sustaining for almost a decade. 

Mumbai is also a disaster prone city. The monsoon fl ood (2005) in Mumbai has proved that such es-

tablished community-government partnership models can be mobilized well to resist environment 

and disaster hazards. An investigation into various causes of fl ooding further illustrates that local en-

vironmental issues have always been the core concern among communities and carries signifi cant po-

tential to reduce disaster risk as well. This paper concludes that ‘people-centered’ approaches usually 

transcend across development disciplines and may ripe greater mutual benefi ts for enhancing disaster 

resiliency. It is recommended that local environment management practices may be best exploited as 

vehicle to build disaster resilient society in urban context. 

Mumbai: an Introduction
Mumbai is capital of the state of Maharashtra. Maharashtra is India's leading industrial state and sec-

ond most urbanised state with 42% of total population living in cities (Wikipedia, 2007). In the year 

1993, Latur earthquake in Maharashtra was a major milestone in the history of disaster management 

in India. Following this, the World Bank funded Maharashtra Emergency Earthquake Reconstruction 

Programme (MEERP), which proved to be the foundation stone to institutionalize disaster manage-

ment in the state government (Vatsa and Joseph, 2003; Revi, 2005). Maharashtra thus became the fi rst 

state to prepare a comprehensive State Disaster Management Plan and also undertake risk assessment 

and vulnerability analysis of the state including separate volume on Standard Operating Procedures 

(Mathur and Sharma, 2005).
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Mumbai, formerly known as Bombay, is the most populous city as well as the commercial, fi nancial 

and entertainment capital of India (Pacione, 2006). Along with its neighbouring suburbs, it forms the 

world's 6th most populated metropolitan area with home to about 19 million people (MMRDA, 2003). 

This population ranking is projected to rise to 4th in the world by 2015 due to an annual growth rate 

of 2.2% (Demographia, 2005). The incessant infl ux has made Mumbai the most congested urban con-

glomerate in the world with an average population density exceeding 21,000 persons per square kilo-

meter (Census 1991; Salvi, 1997). Mumbai is nestled on Salsette Island, which lies at the western coast 

of India, in the coastal region known as the Konkan. 

Originated by way of interconnection of group of seven islands through massive land reclamation, 

fi lled up creeks and linkages, Mumbai has over 300 years of rich colonial and post-colonial history. 

Mumbai alone   contributes maximum revenue to the treasury of national government compared to 

any other Indian city. Today, Mumbai is a bustling cosmopolitan mega-city, with a promise to play sig-

nifi cant role in global economy. The city presents contrasting living environments with ultra-modern 

high-tech skyscrapers for elites’ to dilapidated squatters and slums – home to over 50% of its populace. 

Adding more to this, the city is faced with infrastructure defi ciency – to the point that access to basic 

services is critical, at times.  According to City Development Plan (2006), behemoth infrastructure short-

fall is experienced by the city – 2-6 hours of water supply (with poor condition of transmission and 

distribution system); 35% households without sanitation, old storm water network that cannot take a 

rain intensity of more than 25 ml/hour, average travel speed (proxy for road effi ciency) of 6-8 kms/hour, 

drainage capacity limited to carrying 50% of the potential sewage – all leading to substantial decline 

in the quality of life. Population density in some areas exceeds even 100,000 persons per square kilo-

meter, which brings enormous strains on civic services (Salvi, 1997).  

Mumbai also considered as an over-congested city. An oft-cited statistic claims that the ratio of open 

space to population should be four acres per 1000 persons, however, in Mumbai, it is only 0.3 acres per 

1000 persons (CRIT, 2004). Another popular statistic points out monstrous spatial inequalities where 

60% of the city population occupies only about 6% of the city’s total land (CRIT, 2004). Despite all odds, 

the city is striving to attain the goal of becoming Shanghai or Singapore, as spelt out in the report 

produced by Bombay First (a business interest group) approved by the state government (Bombay 

First, 2003). 

Disaster, Environment and Urban Governance in Mumbai
Numerous literatures continually pinpoint the crying need of integrated approach in methodology, 

planning, development and implementation of multilayered yet overlapping issues towards catalyz-

ing growth, improving quality of life and enhancing risk resiliency among urban communities (MDMP, 

undated; Mukhopadhyay, 2001; Pelling, 2003; Revi, 2005; Mathur and Sharma, 2005; Jamwal, 2005; 

Concerned Citizens’ Commission, 2006 ; CDP, 2006). It also refl ects clear criticism of top down systemic 

attitude that horrendously miss linkages with development planning and advocates for   mainstreaming 

with people centered approaches. It is apparent to have a close look at each of the areas of disaster, envi-

ronment and urban governance to develop thorough understanding of overly complex city of Mumbai. 
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The Local Government 
The Municipal Corporation of Greater Mumbai (MCGM) formed in the year 1873 as Mumbai's civic 

body, is veritably central to the city’s functioning. It is the largest urban body of the country due to its 

revenue base and functional responsibilities (CDP, 2006).  MCGM comprises 227 directly elected Coun-

cillors representing the twenty-four municipal wards. Most of civic functions are attended by MCGM 

with the exception of urban planning including town planning and regulation of land use and con-

struction of buildings, however, is also responsible for public transport, health, education and power 

distribution which is an exception compared to other Indian cities.  Three other institutions plays key 

role for Mumbai and supplement the mandate of the MCGM as described in City Development Plan 

(CDP, 2006) are:

Slum Redevelopment Authority (SRA) – responsible for the redevelopment of the slums; 

 Mumbai Metropolitan Region Development Authority (MMRDA) – responsible for the planning and  

development of the Mumbai Metro Region (it is not a municipal body, but it works in spheres that 

are municipal functional areas); and

 Maharashtra Housing and Area Development Authority (MHADA) – responsible for providing hous- 

ing (especially for the poor). 

The CDP recognized the need for a mechanism to coordinate the activities of these agencies with 

those of MCGM and gradually put it in a pivotal position in respect of planning and development func-

tions falling within its jurisdiction. 

74th Constitutional Amendment Act (CAA), 1992 ushered in a new era in the history of urban local 

government in India (Pinto & Pinto, 2005). The amendment empowers urban local self-government by 

giving it a constitutional status as the third tier in the Indian Federal System where members of a local 

body to be elected for the term of fi ve-years. Interestingly, there were regular articles and arguments 

about making Mumbai into a City State. These media reports often quote Mumbai as a “dying city” and 

suggest statehood as a bold solution to the problems affecting the quality of life and the governance 

in India’s biggest city (CRIT, 2005).  Another editorial in a leading English daily (DNA, 2005) read, “The 

73rd and 74th constitutional amendments on local self-governance and decentralization have not 

been implemented in Mumbai or most cities. Municipal Corporators and political parties have actively 

prevented the formation of ‘non-party ward committees’ which would have been a much more effec-

tive mechanism for a persistent watchdog on the local corporators and ward offi cers before and after 

the disaster and immediate relief during the fl oods”. 

Disaster Management
Mumbai is prone to fl oods, fi res, earthquakes and house crashes, landslides, road accidents, industrial 

and chemical accidents and cyclones (MDMP, undated; CDP 2006). In addition, large number of slums 

(2335 slum settlements as per 1985 data) located on hilltops, slopes, drains, low lying areas (with ten-

dency to fl ood during high tides), coastal locations, under high-tension wires, along highways, along 

railway lines, within industrial zones, pavements, along water mains, along open drainage etc are also 

considered as vulnerable settlements due to their location and negligible infrastructure. 
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The World Bank, United Nations Development Programme (UNDP) and several bilateral donor agencies 

supported MEERP under which   fi rst urban disaster management plan of the country was specifi cally 

prepared for Mumbai. Mumbai Disaster Management Plan (MDMP) is widely appreciated as a compre-

hensive document covering city and ward profi le, hazard identifi cation, response procedures etc. even 

at the ward level. This is important, as ward is the smallest recognizable administrative unit within the 

city. MDMP is also unique due to the fact that instead of District Collector (who traditionally administer 

majority of district level functions including disaster management in India), Municipal Commissioner 

of MCGM is appointed as the ‘District Disaster Offi cer’ (vide state government order in the year 1994) in 

majority of the disasters within the managerial capacity of MCGM, and is also assisted by two District 

Collectors (MDMP, undated). MDMP along with ward plans, clearly recognize hazard exposure of vari-

ous settlements including low-lying informal settlements and fl ooding points and diligently spell out 

response mechanism. It also covers aspects of disaster preparedness and mitigation and also lays cur-

sory emphasis on community involvement. Furthermore, Ministry of Home Affairs (MHA), Government 

of India and United Nations Development Programme (UNDP) are implementing the project entitled 

"Disaster Risk Management (DRM) Programme" in Mumbai in consultation with Relief and Rehabilita-

tion (State Nodal Department for Disaster Management) of state government and MCGM. Interestingly, 

the central theme of the DRM programme is Community Based Disaster Preparedness (CBDP), which 

is, in irony, being loosely implemented in Mumbai. Nonetheless, MCGM is the nodal agency for disaster 

management in Mumbai. 

Environment Management
CDP (2006) rightly quotes “Mumbai is besieged with multiple problems. Inadequate sewage treatment 

facilities, rapid disappearances of open spaces, ever increasing number of automobiles and conse-

quent air pollution, accumulating garbage in the by-lanes, littered and polluted beaches and beach 

waters, are a few manifestations of the inadequate attention and priority attached to the environ-

mental management in the metro”. One of the latest World Bank sponsored study known as Metro-

politan Environmental Improvement Program (MEIP) on community preparedness and environmental 

management for Mumbai has indicated the typology of vulnerable settlements including pavement 

dwellers (MDMP, undated). As per the act ‘environment protection, promotion of ecology and urban 

forestry’ is obligatory duty of MCGM. Towards this, monitoring environmental quality and preparing 

annual ‘Environmental Status Report (ESR)’ by MCGM is of particular interest for this research. The ESR 

is an exhaustive document covers all aspects of environment and status of environmental infrastruc-

ture including water supply, sewerage and sewage management, solid waste management, traffi c and 

transportation and status of environmental quality, impact of pollution on public health etc. and serves 

as a communicative tool to report on the MCGM’s performance in service delivery and check for the 

need to enhance its efforts for enhancing the same (CDP, 2006).  Despite overarching concerns about 

deteriorated quality of life, there exists valuable experiences to be understood and augmented arise 

from community level initiatives in the city.      
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Monsoon Flood in Mumbai: a Man-Made Disaster 
This paper primarily focuses on fl ood hazards (especially seasonal fl ooding during the monsoon) in 

Mumbai, as this is not only an annually recurring phenomenon, but also paralyze city life, fully or par-

tially, resulting in loss of working days, drowned property, house collapses, traffi c dislocations, elec-

tricity power cuts and loss of many lives (Pacione, 2005). There are numerous fl ood points in the busy 

neighborhoods, which have localized impacts, hence remain unrecognized to be registered as disas-

ter event. In July 2005, this mega polis has witnessed most severe fl ood in the recorded history, which 

caused death of hundreds of people and paralyzed almost every function for several days. The rainfall 

data shows that usually the whole month of July receives 946 mm rain in Mumbai. However the fateful 

day of 26 July 2005 alone received incessant 944 mm of rain within a span of fourteen hours (with 380 

mm falling in just 3 hours between 14:30 to 17:30 and hourly rainfall exceeding 190 mm/h) resulted in 

horrifying memory for its citizens (Gupta, 2006). Over 1000 people lost their lives in the region due to 

fl oods and also secondary fl ood induced disasters like mudslides, electrocution, wall collapses, car sub-

mergence and water borne diseases etc (Mathur and Sharma, 2005; Bhagat et al., 2006). 

There are many arguments behind such deluge like unplanned development of the city; reclamation 

of the low lying areas; negligence on the part of MCGM in cleaning sewers and drainages; builders’ lob-

by encroaching the areas of hills and mangroves; irresponsible city dwellers’ disregard for their streets, 

lanes and sewers; violation of coastal regulation zone rules; choking up the Mithi river providing natu-

ral drainage to the city; lack of disaster preparedness; too many people migrating into the city; pres-

ence of multiple administrative and development agencies with no clear coordination among them 

etc (Gupta, 2006; Bhagat et al., 2006; ). Authors also identify natural, human and administrative causes 

of this disaster along with garbage problem; over urbanization; development beyond carrying capac-

ity of the city to mention few. Revi (2005) argues “systemic failures have deep-roots that cannot be ex-

plained by sweeping generalizations….”. Academics, citizen’s groups, practitioners also point at past ex-

cessive and inappropriate urbanization practices coupled with political-land mafi a-planners nexus as 

the culprit ended up in constructing menace beyond imagination. 

A study (Aggarwal and Lal, 2001) titled ‘vulnerability of Indian coastline to sea level rise’ warns a mod-

erate 30 cm sea-level rise by the middle of 21st Century, which can have serious impact on Mumbai. 

Referring to the Fourth Assessment Report titled ‘Climate change 2007: impact, adaptation and vulner-

ability’ prepared by Intergovernmental Panel on Climate Change (IPCC), a newspaper clipping (Dainik 

Bhaskar, 2007) quoted the statement by Mr. R.K. Pachauri (IPCC Chairman): “Mumbai will experience de-

crease in regular rainfall but increase in unprecedented rains causing host of problems in urban areas. 

Rising incidents of monsoon deluge will result into wastage of rainwater as well as reduced recharge 

potential of underground water”. Reports by Indian Institute of Tropical Meteorology, Pune and experts 

confi rm that Mumbai is in the midst of changing weather system and is likely to experience erratic 

rains in a single day accompanied by killer winds and towering tides which is also (Bhagat et al., 2006).  

Although there are equally confronting doubts on uncertain extreme climate events, Mumbai’s grave 

realities through recent experiences put everybody on alert. In the entire gamut of these alarming situ-
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ations, bizarrely missing   link is the citizens of Mumbai and a consideration as how they can play a part 

in reducing their levels of risk (Mathur and Sharma, 2005). 

Need for participatory Urban Risk Management
Disasters triggered by hydro-meteorological hazards amounted for 97 percent of the total people af-

fected by disasters, and 60 percent of the total economic loses throughout the world (UN/ISDR). By 

now it is clear that Mumbai being a coastal city and with its regular monsoon fl ooding, needs specifi c 

attention to deal with hydro-meteorological hazards. 

The study digs into two convincingly realistic options towards suggesting better tomorrow for the city. 

First, considering an ‘ideal’ situation where institutional bottlenecks, and infrastructure defi ciencies 

are taken care in Mumbai through appropriate political-will; time-bound, resource intensive, high-cost 

structural and semi-structural strategies; state-of-the-art scientifi c assessment of risks and correspond-

ing preparedness of civic agencies; and with continuation of present government centric approach to 

urban functioning. Second, assuming a more ‘punctilious and viable’ setting where above-mentioned 

actions will be accentuated while communities are involved to play a part in shaping dreams of their 

own city - Mumbai. Experiences already proved that well written plans for disaster and environment 

management as well as urban development and technocratic solutions for infrastructure improvement 

and service delivery misrepresent improvement in quality of life. These cosmetic options may well ben-

efi t selected sections of the society but ultimately end up increasing vulnerability over a period of time 

due to their intrinsic transient nature to discard holistic community involvement. It is also true that cre-

ating an enabling environment for heterogeneous urban communities and empowering them enough 

to evoke their constructive participation in development decision-making is an incessant process. In-

stant remedies for civic problems seem fascinating whereas involvement options may take longer than 

usual. In the given circumstances the city of Mumbai is onto, recognizing and gradually building-up on 

the existing community owned institutions might optimize the efforts and yield far-reaching results. 

ALM: strength within the communities to protect development gains 
The Advance Locality Management (ALM) is a unique example of community-government partnership 

existing in Mumbai since the year 1996 (Baud and Nainan, 2006). This movement started by motivated 

citizens who were concerned with neighborhood problems and resultantly growing localized risks. 

These citizens have encouraged and convinced majority of the locality (neighborhood) to coordinate 

in improvement of quality of life in surroundings.  The collective efforts initially targeted the areas fac-

ing high environmental degradation including medium and low-income residential settlements. Being 

a volunteer initiative, people themselves contributed small amount to upkeep the functioning of ALM. 

Looking at the greater advantages of this growing movement, MCGM’s Solid Waste Management De-

partment (SWM) comes forward to partner this initiative. ‘Good urban governance campaign’ started as 

a joint project between the Government of India and MCGM, in collaboration with United Nations Cen-

ter for Human Settlements (UNCHS) further formalized and boosted this initiative. Finally, since 1998, 

ALM is a community-based approach for effective management of civic services at the grass root level 
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(Rathi, 2006). Eventually, in many cases, NGOs/CBOs also joined in and thus, this became a community-

civic society-MCGM cooperation for better managing civic services locally. 

The stimulating feature of this example is that ALM committee plays a key role in sensitizing the citi-

zens to inculcate the spirit of civic consciousness, and ensure their co-operation to the municipal ad-

ministration, to implement various projects and programmes (CDP, 2006). This is a system, which en-

courages the citizen to take active role in monitoring the civic administration at every ward level. At 

the same time, the efforts made by collective action of citizens locally have resulted in environmental 

risk reduction (Bhagat et al., 2006).  

The ALM committee members are selected democratically and generally include local corporator, 

known experts, retired civil servants, traders, designees of housing societies, and social workers includ-

ing women and elderly. Their role is most signifi cant to educate the masses. The committee can put 

their suggestions and proposals to improve the civic administration, after interacting with the citi-

zens. The body is no more statutory, but only an informal one, and no salary or allowance is paid to the 

members. Motivation is a key to success and improved quality of life is the biggest incentive making 

this initiative sustainable. An ALM covers a neighborhood or street, normally about 1,000 households. 

ALM is registered with the local MCGM ward offi ce, which appoints a Nodal Offi cer to attend to citizen 

complaints. ALM is a system providing single window access to most civic services. The citizen group 

recognized as an ALM begins to segregate domestic garbage into wet and dry as a fi rst step. However, 

problems addressed through ALMs also relates to garbage clearance, composting, drainage, water sup-

ply, beautifi cation, encroachment, road excavation, pothole fi lling, road and pavement leveling, surfac-

ing, stray animals, pest control etc. Today, there are about 783 ALM groups (CDP reports 584 ALM com-

mittees) covering a population of about two million are functioning in the city (Bhagat et al., 2006). This 

is an ongoing initiative further adopted in the MCGM Charter in 2006 to scale up as Local Area Citizens 

Group (LACG) Partnership-2006. 

It was evident that ALM groups are signifi cantly contributing towards segregation of waste at the 

household level, and hence, recyclable waste (20% of total waste produced) is directly been picked 

by identifi ed rag pickers. CDP (2006) recognize that though plastic composes only 0.75% of the total 

waste generated, it causes maximum nuisance such as clogging of drains. These rag pickers are the lo-

cal poor and can earn livelihood with dignity through picking recyclable waste including plastic and 

pet bottles and cans.  Also, at the neighborhood level itself, about 55% of the organic/bio-degradable 

waste is been composted to convert into organic manure, which is utilized for local gardening. In ad-

dition, construction and demolition waste is directed to low lying landfi lling areas for landfi ll purpose 

and thus reduce burden to dumping sites. Thus, there is a massive reduction in total waste reaching 

waste disposal sites and contribute in reducing the burden to already overstressed municipal services. 

With very active advocacy and consultation among ALM groups and municipal agency, transparency 

and accountability is also refl ected in the whole process. Harmonizing the local government-ALM rela-

tions to smooth functioning of the various activities is crucial in many cases. However, success stories 

from other areas have set example to rectify the minor issues in some cases. 
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The Lessons Still Need to be Learned
Building up and proliferating urban community institutions is crucial and considered very diffi cult 

compared to rural setting. Community based disaster risk reduction initiatives always depends on such 

established community owned institutions. Until 2005 fl ood, the ALM remained a locally recognized 

entity especially helping in garbage management. Ironically, MDMP advocates for community based 

risk reduction approaches but overlooked such citizens’ committees’ possible role. Interestingly, ALMs 

played remarkably helpful role in the 2005 fl ood (which was among the most heavy fl ood in last 100 

years in Mumbai) by directly involving in rescue, relief, and provision of medical aid, food and water 

to affected populations.  Had these ALM members oriented beforehand by organizing mock-drills for 

various disaster scenarios, conducting training and skill development in search and rescue, tempo-

rary shelter, mobilizing local resources and volunteering with other relief agencies, the impact of fl ood 

would have been signifi cantly lower. Further, Mumbai is presently benefi ting with cost-intensive infra-

structure development projects through various programs like Jawaharlal Nehru National Urban Re-

newal Mission (JNNURM), Mumbai Urban Transport Project (MUTP), Mumbai Urban Infrastructure Proj-

ect (MUIP), Mumbai Metro Rail Project (MMRP) etc. Understandably, all these projects aim at improving 

present-day condition of the city. However, these efforts may go in vein if the projects fail to win the 

confi dence of the community or local people. No one in the city wants to see the newly laid higher 

capacity drains to be chocked again with polythene, plastic and other garbage contributing more to 

devastating fl oods.  In all probability, this is the most suitable time to spearhead massive community 

sensitization to instill belongingness and civic sense and also to promote new and strengthen existing 

partnership between government and communities in association with media, corporate sector, civil 

society organizations etc. 

The Way Ahead 
This ALM practice may not be very innovative in urban context and there may be slightly varying ex-

amples of similar nature in different cities of developing world. This approach can be easily replicated 

in democratic political settings where local problems and issues are dealt at municipal level in a de-

centralized manner. The benefi t of this initiative have greatly benefi ted in improving community based 

waste management.  The strength of such a great asset created and nurtured over a period of time is 

and will remain contextual in reducing fl ood risk at neighborhood and city level. Collective community 

suffering and action has already generated greater impact during historical fl ooding (2005) in city in 

post-disaster cycle. Local government support has also buttressed and catalyzed towards multiplicity 

of the efforts. It is very convincing and just time to reinforce ALMs by enabling them to effectively con-

tribute in preparedness and mitigation phase as well. Synchronization of inter and intra institutional 

priorities by establishing close community consultation through ALMs could be the fi rst step towards 

this. Citywide network of ALMs may further be networked with business groups, welfare and charity 

organizations, government agencies (specially those responsible for physical development, environ-

ment management and risk reduction), informal sectors, corporate groups, media, civil society, etc. for 

enhanced information sharing and equitable resource allocation. This will also help in testing innova-

tive practices through selected pilot projects from time to time. Through timely and systematic inter-

vention, these citizen groups will not only will act as ‘watch-dog’ to numerous developmental interven-
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tions but may also catalyze people-centered, environmentally responsive, risk-resilient, development of 

Mumbai. Ultimately, these efforts can be replicated with certain local adjustment in different context 

as well. 
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Mumbai Emergency Operation Centre
National Institute of Urban Affairs, New Delhi

Climate change impacts related natural disasters in and around the country. Therefore, proper measures are 

being taken at city level in this regard. Mumbai has set up an Emergency Operations Center that takes care 

of these calamities and is operating actively in response to these drastic climatic changes.  

The Previous Situation
Mumbai covers an area of about 437.71 Sq. Km. The coastal length of the Marine Drive is around 140 

km. The city houses about 11.9 Million people and has a population density of about 27,209 people / 

km2. Approximately, about 60% population of Mumbai resides in informal settlements and 27,68,910 

structures including residential, commercial and industrial sectors. Some of the reclaimed areas of the 

great city are Nariman Point, Backbay, Dockyard, Worli, Mahalaxmi, Mahim-Sion causeway and Bandra- 

Kurla Complex.

Topography
The city of Mumbai is a merger of 7 islands in city area, 4 islands and hilly areas in suburbs to form the 

city. It is surrounded by the Arabian Sea (West) and the Thane creek (East). Much of the area is close to 

sea level and therefore, gravity drainage system is often affected by high/low tide. During high tide 

fl oodgates have to be closed to stop ingress of seawater, which results to no drainage of storm water. 

Water logging/fl oods occur during heavy rains coupled with high tide. Network of drains is just below 

the roads in the city area and open drains in the suburbs. The Storm Water Drainage (SWD) Network is 

more than 150 years old in city area and was designed for rainfall of 25 mm per hour and Run-off co-

effi cient of 0.5 mm per hour. But with time and constant urbanization  there has been a tremendous 

climatic change that started to cause dramatic results on the city. Some of the reasons & effects of the 

climate change are: 

Global warming is caused by heat being trapped due to increasing fossil fuel emissions. 

Carbon dioxide is the most abundant of these emissions. 

Power plant fuelled by coal emits the most CO2. 

Much of the electricity generated by these plants is wasted or not used effectively. 

Climate change is the due to global warming– an increase in the Earths average temperture. 

Lot of energy is wasted in the day-to-day lives as well. 

Floods will get worse with increasing rains caused by climate change. 

Climate change impacts related natural disasters in and around the country. Therefore, proper mea-

sures are being taken at city level in this regard. Mumbai has set up an Emergency Operations Center 

that takes care of these calamities and is operating actively in response to these drastic climatic chang-

es. The major objectives of this center are:

To ensure that response to any disaster in the city of Mumbai is quick and effective 
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To improve coordination among all the responder agencies 

To provide information on disasters to the people of Mumbai and encourage preparedness at all  

levels 

To provide assistance to all the people affected by a disaster 

The New Approach
The Emergency Operations Center (E.O.C) covers an area of about 6000 sq. ft., with facilities like well 

equipped Control Room with a dedicated dial-up no. 108, for Disaster Complaints & 1916 for Civic Com-

plaints with 10 hunting lines each, Hot Lines, direct telephone lines and computers, internet, confer-

ence hall, video conferencing room, library, T.V. sets, Ham radio, D.G. set, alternative power arrangement. 

Implementation Strategies
The main Functions of the Emergency Operations Center (E.O.C) are:

Issue alert 

Provide early warning 

Deploy fi rst responders through Fire Brigade, 

 Hospitals and S & R teams 

Evacuate people 

Provide health services 

Remove garbage/debris 

Field level Operational Functions of the E.O.C are:

Emergency supply of water and cooked food 

Transfer of stranded & marooned persons 

Emergency transport for the seriously injured 

Setting up temporary shelters 

Salvage operations 

Corpse disposal 

Coordination with NGOs 

Rain Gauge Installations cover:

 Municipal Corporation of Greater Mumbai (MCGM) has installed 34 automatic rain gauges at fi re  

brigade stations, Wards, IIT Powai so as to know the exact pattern of rain all over Mumbai city & sub-

urbs.

This rain gauge data is transmitted to the control room every 15 minutes. 

The rain gauges can be further calibrated to give alarm at prefi xed rainfall intensity (above 40 mm  

rainfall.)

This data ultimately serves as warning and evacuation signal if required. 

Development of Rain Gauge Network covers:

34 state-of-the-art weather stations with tipping bucket rain gauges installed all over the city 

Mumbai  Emergency Operations Centre
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In each grid, fi re station chosen, manned 24 hours, can give rainfall data every minute  

Set to 15 minutes recording/display data in real time 

Administered by MCGM 

5 more rain gauges and 2 fl ow gauges are proposed. 

Flow Gauge Installation: 
MCGM is installing for the fi rst time a fl ow gauge system in Powai, which will help to monitor the water 

level and the speed of water for early warning.

Achievements/Results
The Rescue & Relief Operations during the Series of Bomb Blasts on July 11, 2006

The Emergency Operations Centre received the fi rst information about the bomb blasts in local trains 

on the Western line at 6.35 P.M. on July 11, 2006. M.C.G.M’s response to the incident is discussed below 

to outline the working of the Emergency Operations Centre in a time of crisis. 

   

Rescue and evacuation: 
Instructions were issued to the Fire Brigade to immediately rush to rescue and shift the injured from  

the bomb-blast sites. Accordingly, the Fire Brigade immediately rushed 4 separate teams consisting 

of Fire tenders, Tankers and Ambulances to the bomb-blasts sites

Medical Assistance that were provided: 
Various Municipal Hospitals were put in a state of high alert and asked to be in a state of readiness  

to admit the persons injured in the Bomb blasts.

At all the 3 Municipal Medical Colleges as well as the 5 Peripheral Hospitals, extra wards were creat- 

ed to admit the injured bomb-blast victims and adequate arrangements were made for medicines 

and blood.

The EOC was constantly in touch with the Municipal Hospitals where the dead and the injured  

patients were brought in and wherever there was any report of shortage of Doctors or blood, the 

same was taken care of expeditiously by shifting the same from some other medical college/hospi-

tals.

Alternative Transport Arrangements:
Since the Western Railway operations were stopped following the bomb-blasts on July 11, 2006, the 

BEST was requested to provide the service of additional buses along the Western corridor. Accordingly, 

the BEST deployed 562 extra buses from various locations 

Arrangement of Transit Shelter, Food, Water etc. for the Stranded Passengers: 
Adequate arrangements for food and transit shelter for the stranded passengers at Mumbai Central, 

Dadar, Bandra and Borivali were made where 1895 food packets with water bottles were distributed.
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Dissemination of Information:
The list of the injured victims and the deceased were published at the Hospitals. 

Centralized mechanism for identifi cation of dead bodies  

Other Actions taken:
Desilting of major rivers in Mumbai after 26/07. The rivers have been widened and deepened and  

encroachments have been removed.

To reduce the release green house gases, MCGM vehicles only use CNG 

Public Awareness Programmes 

New technology for E.O.C has been installed like  

Floods: Automatic Rain Gauges, Flow Meters, Velocity Meters, Doppler radar, Satellite images, etc.. 

Train accidents/ bomb blast: - Anti collision equipment, CCTV, Metal Detectors 

Land slides: - Soil conservation, Strengthening of hill footage area, 

Chemical Disaster:-Chemical fi re fi ghting equipments, Gas masks 

Off site plan of chemical factories. 

Recognition:
Emergency Operations Center has been undergoing continuous up gradation during last few years 

2005 July fl oods have provided valuable lessons and resulted in more rapid up gradation of E.O.C 

Efforts are on going for better co-ordination with all stake holders 

National Disaster Management authorities have appreciated the efforts of Mumbai Emergency Op- 

erations Center system.

The Asia Mega Cities Forum 2008 was hosted by Mumbai in December 2008 

The Forum had been organized in association with Earthquakes Mega Cities Association and several  

other partners

Forum focused on disaster risk management and related issues 

*****

Mumbai  Emergency Operations Centre
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City-City Partnerships for Post-Tsunami Recovery
Urban Management Centre, New Delhi

Summary 
The cities of Cuddalore and Nagapattinam of Tamil Nadu, India were severely affected by the tsunami 

on December 26, 2004. The objective of CityLinks Post-Tsunami Recovery Program 2005-2007 was to 

enable the cities of Cuddalore and Nagapattinam, Tamil Nadu (India) to mitigate future disasters and to 

build the capacity of both governments to provide basic services to their citizens. The program inter-

vention has facilitated creation of CAD based maps for Cuddalore and Nagapattinam with all relevant 

geographic features, public infrastructure systems and facilities, land uses and building structures.  As 

a part of the CityLinks program, the city governments identifi ed over $800,000 in back taxes and col-

lected more than $500,000 as the pay for improved services, which improved the fi nancial standing 

of both cities. In the meanwhile, implementation of a property tax survey led to the identifi cation of 

approximately 20,000 properties to be reassessed by Cuddalore.  Two community playgrounds were 

constructed at Cuddalore and Nagapattinam in fi ve days that included the equivalent donation of 650 

days from Cuddalore and 540 days from Nagapattinam from women, children, students and commu-

nity volunteers. Children and community members were involved from designing to implementation. 

Frequent fl oods have always affected human lives in Cuddalore and Nagapattinam as both the cities 

are situated on the coastal belt. Under fl ood mitigation component, silt was removed from drains to 

allow free fl ow of water during monsoon seasons, including the clean-up of over 750 running meters 

of drainage in Cuddalore. It also included restoration and interconnection of seven ponds in Nagapat-

tinam to mitigate seasonal fl ooding. Under improved water services, one ISO-certifi ed chlorinator has 

been installed in each city which provides improved, healthier water to citizens, lead to greater con-

fi dence in the water quality and better municipal service delivery. At the same time, implementation 

of a public campaign to encourage citizens to connect up to the municipal water system, has led to a 

request of water connections from 365 citizens (Nagapattinam) and 980 citizens (Cuddalore). The pro-

gram has collected over $240,000 of in-kind contributions from Cuddalore, Nagapattinam, local busi-

nesses, US fi rms and partner local governments in Florida. 

Description Date/Year

Tsunami hit the coastal areas December 26, 2004

Diagnostic visit to Cuddalore and Nagapattinam February 2005

Partnership Initiated May 2005

Vist of Florida offi cials to TN July 2005, Sept 2005, January 2006, May 2006, December 
2006, March 2007, September 2007

Visit of Tamil Nadu offi cials to Florida  February 2006

Project Completed ad projects handed to commu-
nity and municipalities

September 2007

Key Dates
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Situation Before The Initiative Began

Municipal administration and communities in Cuddalore and Nagapattinam cities were unprepared to 

handle the consequences of tsunami. Due to lack of updated maps, the municipalities could not ef-

fi ciently manage property tax collection, adequate and equal water supply, drainage, civic amenities to 

name a few. In the wake of tsunami, there was a need to update the maps in order to make city gover-

nance more effi cient and chart out evacuation routes to rule out future disasters. 

Establishment of Priorities 
CityLinks program recognized the need of municipalities of Cuddalore and Nagapattinam and part-

nered them with three cities of Florida, USA. These cities were Palm Bay, Port Orange and Oldsmar – 

the cities have faced similar disaster situations and have the know-how on managing such challenges. 

Proper mapping, fi nancial management, improved water supply services, fl ood mitigation, playground 

and park redevelopment were identifi ed as the priorities of the community. 

The program also identifi ed the need to revitalize the lost community spaces with people’s participa-

tion. As the cities are situated on the coastal belt, fl ood was a regular feature and at the same time lack 

of proper methods of mitigation also affected the cities. Hence it was imperative to create storm water 

management plans for the two cities. 

Formulation of Objectives and Strategies
For program implementation, two project offi ces were established. Offi cials from Florida cities visited 

Cuddalore and Nagapattinam to have discussions with various government offi cials, community mem-

bers so as to ascertain the priority areas for strengthening the cities for disaster preparedness. ICMA’s 

fi nance director visited the cities to undertake a detailed assessment and to devise a work plan for 

improving the fi nancial of the administration. Finance director recommended hiring accountants with 

appropriate skills and expertise. This was identifi ed from the management study conducted by Cit-

yLinks team. The ICMA team worked with the municipalities to improve overall fi nancial system lead-

ing to an increase in tax revenue collection and water user charges. This improved an overall fi nancial 

situation of the municipalities. The citizens believed that water provided by the municipalities is not up 

to the desired level. Hence improvement in quality and quantity of water became one of the priorities. 

The objective was to build the capacity of Cuddalore & Nagapattinam to mitigate the impact of future 

fl oods resulting from heavy rains, storm surges and tsunamis. 

The main objectives and strategies of CityLinks program are as follows:  

Working with the city governments not “for” city governments 

Setting up two offi ces in municipalities of Cuddalore and Nagapattinam 

Participatory processes for setting priorities and implementation 

Capacity building for the sustainability of program 

Mobilization of Resources
The CityLinks program witnessed a conglomeration of various sector experts. The program was funded 

by USAID. City offi cials from Florida, municipal offi cials of Cuddalore and Nagapattinam, technical ex-
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perts of UMC and ICMA, communities of both the cities came together for the program. Pro-bono city 

managers from USA and Indian cities helped in formalizing the strategies of program. Inservice city 

managers from USA provided technical expertise along with other consultants on ground.

For CAD mapping locals were selected and given one-day training, which facilitated survey and there-

by helped in the making of maps for both the cities. The maps were used in conducting a manage-

ment study to understand the fi nancial situation of both the cities. Financial experts were consulted 

and the local fi nancial personnel were given appropriate training depending upon the requirements 

of the municipalities.  

Construction of playground witnessed community participation at all levels. From designing, to plan-

ning to implementation, community was the core. CityLinks program has achieved tremendous results 

in terms of community involvement, ownership and sustainability. Activities of the program included 

CAD mapping, developing fi nancial management strategies, improved water supply services, fl ood 

mitigation and park redevelopment.      

Process
Detailed maps were pre-requisite to initiate Cit-

yLinks program. Absence of maps made analysis of 

the situation in the cities of Cuddalore and Nagap-

attinam close to impossible. However, demand for 

updated maps was raised during discussions with 

the municipal offi cials. CityLinks team developed 

comprehensive CAD base maps for Cuddalore and 

Nagapattinam to increase the ability of both mu-

nicipalities to plan, prepare for and develop infra-

structure, provide improved services and increase 

fi nancial revenue. The maps were updated through detailed fi eld surveys conducted by trained local 

staff to initiative the program. The CAD maps developed for Cuddalore and Nagapattinam were used 

to strategize fl ood mitigation. ICMA worked with stakeholders, Florida partners and consultants to de-

sign a multi-faceted fl ood mitigation approach. Research, analysis, community consultation and actual 

implementation were all a part of the unique peer to peer learning approach which was successful in 

creating storm water management for both the cities. 

Both the municipalities faced problems in providing basic infrastructure and services to their existing 

populations prior to the tsunami, but the tragedy only increased community’s burden. Although im-

mediate assistance from various quarters fl owed to these cities, it was diffi cult to fi nancially sustain 

infrastructure and utilities without undergoing systemic changes in fi nancial management. ICMA's Fi-

nance Director assessed the situation and devised a work plan to improve fi nancial affairs of the cities. 

Acting on recommendations, expert accountants were hired to help municipalities with reconciliation 

of fi nancial statements and tax collection to accelerate overall revenue generation. Based on this work 
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plan, existing accounting systems were studied, updated transaction as well as trained staff to adopt 

and sustain the efforts.

For any city government, its services to citizens are also a part of income generation activities. Fore-

most initiative that the CityLinks program made was to conduct a citizen’s survey of the two munici-

palities to determine reasons for communities disinterest in acquiring municipal water connections as 

well as   reasons for evading payment of water bills. The surveys were conducted with technical assis-

tance from National Research Centre, a USA based organization. 

Post- tsunami, the cities of Cuddalore and Nagapattinam were inundated with donors and fi nancial 

aid. However, it only focused at physical reconstruction. But CityLinks program could identify the need 

of recreational places for communities to overcome the trauma. Sites for building playgrounds and 

parks were selected in consensus with the municipal staff. Community participation was at the core of 

playground building process including the design, coordination, organizing and building of the play-

grounds. Designs of playground were created by the school children, which also depicted their imagi-

nation and need. Three schools were chosen in each city and more than 300 school children and mem-

bers of the communities participated in the ‘design day’ competition. Collective efforts of community 

members, city offi cials and CityLinks team helped in realizing the dream of hundreds of children – a 

park designed by them.

Results Achieved
As a result of CityLinks program, Cuddalore and Nagapattinam municipalities have become more  

fi nancially sound. Over $800,000 in back taxes was identifi ed, with more than $500,000 collected in 

both municipalities. 

At the end of the program, almost 20,000 citizens in each of the cities have access to safer drink- 

ing water. The program also facilitated numerous new connections through the water connect pro-

gram. The water connect program has demonstrated that if citizens are given the right information 

and if processes for accessing municipal services are streamlined, citizens would be forthcoming in 

accessing services and paying their dues timely. The program has also built capacity of municipal 

staff to regularly measure the pressure of water being supplied in the distribution system and to 

take corrective measures for the same.

The detailed CAD maps prepared has been instrumental in streamlining the services provided by  

municipalities.  The maps are used to integrate disaster preparedness plans, evacuation routes, 

storm shelter facilities and temporary housing projects.

As a result of this program, fl ood prone areas were identifi ed through updated base maps. Following  

a study of drainage systems and the development of storm water management plans for both cities, 

drains in Cuddalore were cleaned and widened while seven ponds in Nagapattinam were intercon-

nected to prevent fl ooding. Drainage cleaning and pond connection initiatives have decreased the 

chances of 3700 people getting affected by in Cuddalore and 6500 people at Nagapattinam.

Two community playgrounds were built in Cuddalore and Nagapattinam. The playground in Cud- 

dalore has been handed over to the Residents Welfare Association (RWA) for use and maintenance, 

City-City Partnershipsfor Post-Tsunami Recovery



 |  99  |

Urban Risk Management
in South Asia

while at Nagapattinam where the playground is part of the larger park; the same has been handed 

over to the Municipality for maintenance. People have gained a new sense of commitment to each 

other and to the community. 

Sustainability
This additional revenue has been used to pay for improved services, cover municipal loans and im-

prove the fi nancial standing of both cities. Improved accrual based accounting systems have been 

established, in addition to the MIS format. Findings of the property tax survey can be used to collect 

outstanding taxes, which in turn can stabilize fi nancial situation of the municipalities. The CityLinks 

Program has undertaken this process in close coordination with the municipal staff and has worked 

with and trained municipal staff to ensure post project sustainability of water services. The munici-

palities have also showed commitment by allocating funds for operation and maintenance of the two 

chlorination plants in the post-project phase. Cuddalore and Nagapattinam will continue to cater to 

citizens in an effi cient manner and in response to the Water Connect public awareness campaign. To 

ensure sustainability, the CityLinks team worked closely with local carpenters, providing job training in 

power tool usage and donating leftover tools/materials to both cities that can be used to maintain the 

playgrounds in the future. Public-private partnerships alleviated the cost of the build as community 

contributed through labor, door-to-door contributions and sponsored meals for all volunteers and car-

penters. The municipality of Nagapattinam beautifi ed the playground site by funding the renovation 

and repair of community restrooms.

It is in the best interest of the people to ensure proper maintenance of the drainage system. Education 

and stakeholder buy-in are very important to make sure endeavours sustainable after the completion 

of the project. Stakeholder meetings at regular intervals were conducted to educate the community 

and to solicit support for the project. As a part of the program, local offi cials were trained to update 

CAD maps. Moreover, the State Government purchased the software to facilitate updation. People’s 

participation right from design to build are integral in ensuring sustainability. The playground has been 

handed over to the municipalities for maintaining. The Resident Welfare Association have also invested 

for the O&M of the parks.  Thus the substantive professional relationships between the cities of Florida, 

Cuddalore and Nagapattinam have been built for life and will go beyond the project period. 

Lessons Learned
Maps are an integral and signifi cant part of any administration. Without proper base maps, munici- 

palities cannot function to their fullest capacity. A regularly updated base map is therefore essential 

for any municipality which aims to providing improved services to its residents. Newer technolo-

gies have made the process a lot simpler. The CAD maps prepared by the CityLinks team can be put 

to further GIS-based use for various aspects of urban governance. These maps highlight ward wise 

monthly tax collection. 

Financial burden on the municipalities of Cuddalore and Nagapattinam has been eased with the  

help of methodical ways of accounting and management. This has strengthened and accelerated 

service delivery capacity of the municipalities. It was learnt during the survey that people evade 
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water bills as the service is not regular and adequate. Through Water Connect public campaign, Cit-

yLinks program helped in bridging the gap between city governments and communities as well as 

motivated them to pay water bills. 

Community participation and public-private partnership (technical assistance) has been the cor- 

nerstone of CityLinks intervention. For the redevelopment of park and construction of playground, 

school children, city offi cials and communities were involved from inception till implementation. 

This approach was practiced to ensure sustainability and to create a sense of ownership among 

them. Children of different schools came together to imagine, design and plan a recreational space 

for themselves. Community members participated in the process and helped in constructing the 

playground. One of the integral components of CityLinks initiative has been its effective approach 

of peer-to-peer learning. 

Educating the community in proper solid waste management is an indirect but vital part of making  

sure blockages are prevented, maintenance becomes a priority and the fl ow of storm water is main-

tained. Lack of proper solid waste management may be a problem in maintaining the fl ow and pre-

venting blockages in the drains in Cuddalore and the ditches that interconnect the ponds in Naga-

pattinam. The communities living nearby these drains lack proper places to dispose of solid waste 

and hence use ditches and drains, which consequently cause fl ooding. 

Transferability
CityLinks Post-Tsunami Recovery Program brought together city practitioners of Florida USA and the cit-

ies of Nagapattinam and Cuddalore to assist with the post-tsunami recovery process. Urban Management 

Centre (UMC) implemented CityLinks program with support from International City/County Management 

Association (ICMA) and USAID. UMC/ICMA in partnership with representatives from Florida analyzed the 

technical assistance needs and implemented pilot projects to cater to the problems faced by the com-

munities in Cuddalore and Nagapattinam. City government offi cials of Palm Bay, Port Ornage and City 

of Oldsmar visited Cuddalore and Nagapattinam during the course of the CityLinks program. These cit-

ies have faced similar disaster situations and have the know-how on managing such challenges.

So far CityLinks program has enabled 75 cities across 30 countries to connect with each other. It has 

been proven as an effective tool for capacity building. The program has earlier also been conducted in 

three other cities of India. CityLinks program is an effective and proven tool for peer-peer learning. Cit-

yLinks program has worked on fostering the empowerment of local governments and citizens to effect 

solutions. The program strived to match the skills, knowledge, and resources of the local community 

with supplemental skills, knowledge, and resources brought to bear by the cities of Florida. 

The program used innovative and fl exible partnership models involving government and nongovern-

mental counterparts from India and USA. CityLinks program has established substantive professional re-

lationships between municipal governments of USA, Cuddalore and Nagapattinam.  At the same tine the 

program facilitated greater understanding of the mutual benefi ts among communities and city govern-

ments. 

*****
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Big Floods in Small Towns: 
How Communities Rebuild Resilience?

Sanchit Oza with Vandana Chauhan
All India Disaster Mitigation Institute, Ahmedabad

Context
We know enough about resilience to fl oods.  We also know enough about resilience in cities.  But we 

know somewhat less about how communities build resilience after big fl oods in small towns.  This case 

study is about how small low income communities of informal sector workers in small but fast growing 

towns of Kheda, Vadodara, and Surat built resilience.  Though Vadodara and Surat are not small towns 

in terms of size of population or area, the two cities are second to the largest city of Gujarat, Ahmeda-

bad, and are smaller to the top big cities of India.

India is the most fl ood affected nation in the world after Bangladesh. Floods affect atleast both, ru-

ral and now more and more urban areas, especially the fast growing smaller cities. India accounts for 

one fi fth (1/5) of global deaths due to fl oods and on an average thirty million people are evacuated 

every year. The deaths due to fl oods in cities are especially available due to availability of basic and 

rapid response services. “Unprecedented fl oods” take place every year in one state or other state of the 

country. The vulnerability of states or union territories of India due to fl oods was not observed severely in 

the past due to low developmental activities and population pressure. However, in the present time, un-

abated population rise and high rate of developmental activities forced on the occupation of fl ood plains 

and making the society highly vulnerable for fl ood losses1.  As most cities in India are on river banks, over 

fl ow of river water in monsoon is common for centuries, rise in urban population and rise in fl ow of fl oods 

have made loss of life and assets unprecedented. The 2005 Gujarat Flood was a bout of major fl ooding af-

fecting many parts of the Indian state of Gujarat—especially the districts of Vadodara, Kheda, and Anand. 

Not that fl oods were not common to Gujarat.  What was unusual was the higher levels of fl oods, longer 

duration of fl oods, and its wide spread covering almost two third of state and even more unusually the 

largest number of fastest growing towns.  Many refer to 2005 fl oods as “big fl oods that damaged larg-

est number of small towns”. It was caused by heavy monsoon rains in June 20052.  The rain continued for 

longer duration and in larger areas. Also, the fl ood of August 2006 was among the worst, Gujarat's Surat 

city had experienced in recent times and it was the biggest in last 34 years. Again, fl oods in Surat are 

a regular feature, such wide scale damaging fl oods were rare. The sudden release of a huge amount 

of water from the Ukai dam led to over 80% of Surat going under water3.  Kheda, Vadodara, and Surat 

cities are cases in study here. Needless to mention that worst affected citizens in these towns were the 

poor who live in low income settlements and work in the informal economy of the city.  Their incomes 

were low, most savings were in the form of their often illegal small hut or shack, and their home was in 

almost two-third cases their place of work.  This case study presents how these citizens build resilient 

to fl oods through out their recovery, though the process is still on and there is a far way to go.
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The case study we hope is useful to those who work with the poor and help them came out of poverty.  

The case study is also useful to those who plan and manage cities, especially making cities safer.  The 

case study is useful to those who work on reducing risk at policy, institution or community level.  To an 

extent the case study is of interest to those who observe growth of Gujarat, and the spirit of citizens of 

Gujarat in turning a disaster into an opportunity for economic growth.

Kheda is a town and a municipality in Kheda district of Gujarat. As of 2001 India census, Kheda had a 

population of 24,034. Males constitute 52% of the population and females 48%. Kheda has an average 

literacy rate of 70%, higher than the national average of 59.5%; male literacy is 77%, and female literacy 

is 63%. In Kheda, 13% of the population is under 6 years of age4.  Kheda faces high levels of econom-

ic growth over past two decades.  Kheda is hometown of world famous milk cooperative movement, 

Amul.  About 60% of Kheda’s work force lives in low income settlements and 70% of Kheda’s work force 

is in the unorganised or informal economy doing food processing, tobacco processing, vending, casual 

labour, and related activities.  On average every third year in past two decades have fl ooded Kheda, 

and population and area affected by fl oods has increased each fl ood in the Mahi river. 

Vadodara, formerly Baroda, is the third most-populated city in Gujarat after Ahmedabad and Surat. Vad-

odara, formerly the capital city of the Gaekwar State, is situated on the banks of the Vishwamitri, a river 

whose name is derived from the great saint Rishi Vishwamitra. It is the administrative headquarters of 

Vadodara District. It is the 18th largest city in India with an area of 148.95 km² and a population of 1.6 

million according to the 2001 census. Vadodara is home to the beautiful Lakshmi Vilas Palace and the 

Maharaja Sayajirao University of Baroda (M.S.U.) which is the largest university in Gujarat5.  Though sev-

eral large and famous industries are located in Vadodara—including Alembic and Gujarat State Fertil-

izer Corporation upto 70% of the labour force in the city is in the informal sector and almost 90% of this 

informal sector work force lives in low income areas.  Though there are no systematic studies available 

from the state authorities estimates suggest that every fourth year over past two decades is marked 

with a fl ood in the Vishwamitri river, and from 10% to 20% of the low-income areas get fl ooded.

Surat, formerly known as Suryapur, is the Commercial Capital City of Gujarat, also India's eighth largest 

metropolitan city. In the recent decade it has surpassed Ahmedabad in the economic boom.  In 17th 

century Surat was home to some ships from 81 nationalities on their way to East and Far East Asia. 

The city proper is one of the most populous cities in the world. Surat is the administrative capital of 

Surat district and Surat Metropolitan Region. The city is situated on the left bank of the Tapti River, 14 

miles from its mouth. The population of Surat with its twin city Navsari is above 6.2 million as of 2010. 

A moat divides the older parts of the city, with its narrow streets and handsome houses, and the newer 

suburbs. The city is largely recognized for its textile and diamond businesses. It is also known as the 

diamond capital of the world and the textile capital of India. 92% of the world's diamonds are cut and 

polished in Surat. Surat is also the Third cleanest city in India after Chandigarh and Mysore. Surat was 

once the largest city in India. It has one of the highest GDP growth rates in India at 11.5% as of 2008. 

Surat was the primary port of India during the Mughal period, launching ships owned by Begum Noor 

Jahan to ply cotton and brocade between middle east and far east, a distinction it lost to Bombay dur-
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ing the British Raj6.  Floods of Tapi are well known for their force and regularity, causing havoc in low 

areas each year.  Over past decade or two, river bed is encroached upon, reducing spread of the banks, 

and most of the population (though not all) is low income.

Floods 2005 and 2006
Owing to unprecedented heavy rains in June and July 2005, the state of Gujarat experienced fl oods 

and inundation of low lying areas.  The fl oods level were higher than past years, and fl ood period lon-

ger. The situation in the state was reported to be critical in the districts of Vadodara, Kheda and Anand.  

The cities experiencing severe inundation conditions were Vadodara, Nadiad, Ahmedabad, Navsari, 

Surat and Limbdi, Dakor, Anand, Kheda, Petlad, Borsad7.  Largest number of small towns were fl ooded 

simultaneously. The 2005 fl oods in Vadodara was assessed as the second worst after the 1927 devastat-

ing fl oods, called Ghoda Poor. The Vishwamitri River of Vadodara swelled dangerously and the residen-

tial areas got inundated badly. The water rose subsequently, submerging the Vadodara region. More-

over, the breaches in two dams—Pratappura and Tambi—caused the gushing out of reservoir water, 

adding to the fl oating stock of water and submerging one lakh hectares of farmland8.  Two third of 

city was affected and one third of city was submerged.  One third of the population was directly af-

fected and upto 60% of them were poor. The Kheda town was also submerged in the water for fi ve 

days. Almost 93000 people were reported displaced in the Kheda district9.   Out of these 93000 people, 

43000 were poor and working as casual labour.  The newly formed Gujarat State Disaster Management 

Authority (GSDMA) fl ung into action with UNDP supplied equipments to rescue people and save lives, 

including of cattle and goat.

Again, the next year 2006 was clearly the year of major fl ood disasters for Gujarat. The State had not 

witnessed such widespread fl oods in all the major rivers of the state in its recent history. There was 

the unprecedented fl ood in Tapi river at Surat on August 7, 2006 caused by sudden release of large 

quantities of water from Ukai dam. The water release was questioned and two commissions—one by 

the Government of Gujarat and second by the citizens—were set up to go into the reasons of fl ood-

ing. The water level in the river at Surat crossed the previous highest level of 12 meters (of 1968 fl ood) 

and reached 12.5 m, submerging more than 80% of the city under water. More than 20 lakh people—

almost two third from low income areas—were trapped in their own or neighbours’ houses without 

food, drinking water, milk, electricity and communication with outside world for four days and nights. 

Scavengers from other cities were mobilized to clean up the mess. About 150 people lost their lives 

and the economy of the vibrant city came to a standstill for nearly a month causing loss of more than 

Rs 21000 crores!10  This loss does not include loss of income by the informal economy.

In order to effectively respond to fl oods and other disasters, the Ministry of Home Affairs had ini-

tiated the National Disaster Risk Management Programme in all the fl ood-prone States of India. The 

programme was funded by European Commission and UNDP.  This was largest ever such programme 

launched by Government of India. Assistance was provided to the States to draw up disaster manage-

ment plans at the State, District, Taluka, and Village levels. The Government of Gujarat recognized the 

need to have a proactive, comprehensive, and sustained approach to disaster management after the 
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consecutive fl oods. Resources from this UNDP directed programme were drawn to make Gujarat safer. 

Keeping this in mind, the disaster management policy was developed with the aim of establishing nec-

essary systems, structures, programmes, resources, capabilities, and guiding principles for reducing di-

saster risks and preparing for and responding to disasters and threats of disasters in the state in order 

to save lives and property, avoid disruption of economic activity and damage to environment, and to 

ensure the continuity and sustainability of development11.  By and large the implementation was effec-

tive, though the focus was on hazards and not vulnerability, and recovery was seen as rural and com-

munity based while the urban areas and poor remained low on agenda.

In response to the 2005 and 2006 Gujarat fl oods, the local and state administration fi rst removed the 

debris dumped by the fl oods. The top-down activities were effective in achieving results while across 

department coordination remained a challenge.  There was a demand from civil society to estimate 

loss of income and assets of the poor.  Impact of fl oods on levels of income was not clear though good 

efforts were made by international NGOs such as Oxfam Australia and local NGOs such as SAATH to 

address issues of water, sanitation,  and nutrition in fl ood affected communities.  There were repeated 

reports on fall of enrollment in schools. The Government of Gujarat then undertook a massive chlori-

nation drive to disinfect drinking water and deployed 1,106 medical teams to provide round the clock 

health services to the affected population. The public health was regained quickly and spread of epi-

demic was avoided with success. A number of measures were taken to avert any possible outbreak of 

epidemics. In response to the 2006 Gujarat fl oods, the state government launched a rescue operation 

with army personnel, which included air dropping of food packets for the marooned people and evac-

uating them, if necessary. The state government had also deployed bureaucrats to help the local ad-

ministrative staff to bring back Surat city to normalcy12.  Response by citizens themselves was unique 

and effective.  Local initiatives to rescue and rehabilitate were well planned, with hazard assessment, 

risk analysis, and focus on livelihoods by the citizens. The response by Civil Society Organisation called 

for government-NGO partnership.  Issues of governance, decentralization, networking and private sec-

tor partnerships were addressed.

The Initiative
In the fl oods 2005 and 2006, Kheda, Anand, Vadodara, and Surat districts were badly affected. Floods 

water had washed away the household items of the people and for many days, in some cases upto two 

months, people could not go to earn their livelihoods. Urban areas were more badly affected than rural 

areas in these districts. Working women lost livelihoods, older people were without access to relief or 

compensation, and children were without education or schooling for weeks. Flood water was logged 

in many low-lying areas of Kheda, Vadodara, and Surat cities and low-income group suffered huge fi -

nancial loss in this disaster. No poor specifi c studies were carried out by the authorities, UN agencies, 

or the CSO but estimates suggested loss of income upto 30% of the informal sector workers in towns 

from two weeks to four weeks.

Several international NGOs responded to these fl oods, including Oxfam, Action Aid, World Vision, CARE, 

and many more. Oxfam began providing emergency food, clean water and hygiene packs—compris-
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ing soap, buckets, mugs, towels, tooth powder and sanitary towels— to 10,000 families in the worst 

affected areas of Kheda, Baroda and Amreli after determining the extent of the damage and the level 

of help needed. Oxfam found that local people, affected by fl oods, were far more active in helping each 

other with whatever resources they had. Temporary shelters were provided for 600 families. But ten 

times more families had made their own arrangements to have a roof over them. In addition, Oxfam 

worked in conjunction with several local non-government and community organizations which pro-

vided food, hygiene kits, basic domestic utensils and health services to affected communities. The main 

struggle for these local organizations was to expand relief and recovery focus from communities to the 

poor, to the basic services of food, water, health, and work. With fi nancial assistance from Oxfam, local 

organizations also prepared to provide shelter for more than 45,000 families, establish grain and fod-

der banks, distribute seeds and repair dams to rehabilitate agricultural production13.  Various review 

meetings during the period found the need to move relief and recovery from centralized to decentral-

ized way of provision at city level.  The city initiatives that expanded government and NGO initiatives 

to include larger civil society and private sector were far more effective in achieving results.  However, 

sustainability of public recovery efforts remained an issue for almost all small towns.  In certain cases, 

for example where Mahila Housing Trust of SEWA was working in Surat, the women took leadership to 

make recovery a success.

Thus, All India Disaster Mitigation Institute (AIDMI) an action research organization established in 1995 

and now working in six states of India and 11 Asian countries, supported the worst affected fi ve slums 

in Kheda and Vadodara towns and eight slums in Surat town for the economic recovery, safer shelter, 

better area development, and disaster preparedness of the affected community. The citizens in these 

slums had demanded AIDMI involvement during relief distribution. The focus of AIDMI work was on 

the poor and on drawing policy lessons from direct local concrete actions at the grassroots level.

Goals and Objectives
The initiative of the intervention was to reduce the risk and vulnerability of the affected community 

through their own initiatives and efforts. The fundamental objective was to continue and expand the 

relief work carried out immediately after the fl oods so that rehabilitation and sustainable development 

for the affected low-income communities can be achieved.  How to build local capacity of the commu-

nities to build their own resilience to fl oods and other hazards was the question repeatedly asked by 

the AIDMI team.

Impact and Results
AIDMI supported the fl oods affected community intervention in Kheda, Vadodara, and Surat in a tech-

nical and fi nancial way. The community made need assessment, enlisted affected families, developed 

criteria for priority, distributed relief, and planned recovery of income and assets (including shelter) 

with their own efforts, in coordination with the government, within fi nancial limits provided by AIDMI. 

A committee of local affected communities in each of the targeted slum areas was formed, which was 

often lead by women, in most cases was with women as majority in the committees, and the activities 

were carried out by them. The committees themselves carried out the assessment of the low-income 
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communities’ situation after the fl oods and it was found that the livelihood assets had been washed 

away and shelter belonging to some residents and other infrastructure had been damaged. Thus, the 

interventions were implemented to focus on these areas. In many ways the initiative followed what 

was later included into National Disaster Management Authority (NDMA) guidelines on fl ood in 2007. 

Local pilot action informed and shaped national policy guidelines through this initiative.

Due to widespread loss, the economies of the cities were expected to take some time to return to nor-

malcy. And so to raise immediate cash, the community members of one of the slum areas of Kheda 

town conceptualized a Cash for Work program themselves in which they would take up different kinds 

of labour work and get paid in compensation. The Cash for Work program provided livelihood to vic-

tims even when the fl ood had not completely receded. Cash stimulated domestic purchasing power, 

neighbourhood economy, and the lowest levels of housing market. These included earnings near to 

their homes and a sure economic return till their regular livelihood activities were restored. Women 

participated in large number, as and when they found time from family duties, cleaning debries, and 

rearranging domestic duties. It also created physical assets which the community could never other-

wise have afforded such as repair of damaged shelters, construction of drainage system, and paved 

streets14.  Soon the initiative was demanded in other localities and several larger and well funded IN-

GOs also launched various suitable versions of cash based fi nancial tools for recovery.  The fi nancial 

literacy, management, accountability and fl ows became much stronger and resilient to possible future 

shocks from similar fl oods.

Around 500 benefi ciaries received the livelihood support which started from the poorest fl ood victims, 

around 250 benefi ciaries received the shelter support, which put money at the services of the shelter 

owner to plan his or her shelter size, pace of construction, and levels of comfort, whereas around 700 

benefi ciaries started making use of the Community Resource Centers (CRCs) and the community infra-

structure projects which included focus on basic services of food, education, health, and employment. 

A disaster insurance scheme was also introduced to the livelihood benefi ciaries which was initiated 

in 2001 earthquake affected, city of Bhuj by AIDMI with success. The scheme compensates losses to 

19 eventualities including fl oods, earthquakes, fi res, strikes, landslides, and cyclones. Community based 

approach was taken to provide such relief and rehabilitation to low-income fl ood victims. It helped 

the communities to be accountable and the process remained transparent for all. Though fi nancial re-

sources were provided by AIDMI the fi nancial decisions were taken by the victim citizens keeping in 

mind not only the loss but the power of money as an investment in economic growth of the family.  

For example, those who lost shelter decided to use money not to rebuild the lost shelter but to use 

money to enlarge income so shelter can be built from additional income.  This process was rewarding 

but not easy.

The impact of the intervention was effective—based on independent impact assessment—as the 

community had safer shelter to live in. They had received livelihood support through which their eco-

nomic recovery was achieved. They restarted their work and increased their earnings. They had also 

become aware of and prepared against future disasters. They were also protected against future risks 

Big Floods in Small Towns: 
How Communities Rebuild Resilience?
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through Afat Vimo (Disaster Insurance) that AIDMI was already running in low income families of Bhuj. 

Through the CRCs, which are a useful tool for disaster mitigation and risk reduction at community level, 

the community was built up for urban governance and urban risk reduction. They started making use 

of the government schemes such as those for widows, for sanitation, for water connection through the 

guidance provided in the CRCs. It serve important information to dwellers of the neighborhood and in 

turn met NDMA guidelines on dissemination of information about response activities (NDMA Guide-

lines on Management of Floods: 8.5.3 Dissemination of Information p. 59).

AIDMI found that the community expanded vision from protection from hazards to reducing risks 

faced by communities.  AIDMI also found communities expand fl ood response to multi-hazard re-

sponse and preparedness, and take up recovery activities as development activities.  In other words as 

time passed the urban fl ood recovery activities became more and more urban poverty reduction and 

development activities in the hands of the citizens.  Though resources have dwindled now it is hard to 

pinpoint where recovery ended and development took over.

The Good Practice
While most of the organisations withdraw from the disaster affected areas after the relief phase, this 

initiative was provided for long term recovery and disaster risk reduction. The benefi ciaries—who were 

in fact soon leading the recovery—who had received the livelihood support to start their business 

again regained the fi nancial stability and also expanded their businesses in the area. Financial relief 

tool became investment in economic growth of domestic economy. The shelter support benefi ciaries 

had constructed their houses keeping in mind the structural measures (to protect the shelter against 

fl ood) as suggested by AIDMI based of Government of Gujarat guidelines and maps. All the activities 

were carried out through the slum area committee members using the community based approach. 

This created a sense of ownership among the community and in less than two years role of AIDMI be-

came smaller and less signifi cant in the process.

Community involvement in disaster preparedness practice is crucial. Often, not always, involvement 

grows into leadership and soon communities lead the recovery process. Mapping community resourc-

es and involving local communities in planning for disasters as well as conducting disaster drills are 

an essential part of this work. The CRCs have been effective in linking communities with urban gover-

nance and development issues and involving them in disaster recovery processes. Though CRCs were 

launched with humanitarian intentions and resources, the approach was developmental, that is focus 

was not only on less compensation but also on economic growth of family’s efforts. CRCs focused on 

making development information available to inhabitants of slums in order to facilitate interaction 

with the government and access government services and schemes. CRCs also helped the community 

in understanding and fi lling in the government forms which they could not due to their illiteracy. Thus, 

CRCs helped strengthen the capacity of the local community through fostering their self-organisation 

ability. The CRC leaders received trainings concerning available government schemes and services, al-

ternatives, ways to access and about what to do in specifi c cases. Then they provided the needed infor-

mation to the community members15 and15 However, all this was not easy.  Coordination across NGOs 
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and across city departments was time consuming and slow.  Bringing recovery focus on the poor fami-

lies was a constant struggle.  Thinking beyond shelter building to building basic services of education 

and health was a special effort.  Avoiding top-down delivery under time pressure was diffi cult and time 

to develop diverse and decentralised recovery was not available with authorities or donors but was 

available with citizens.  Often civil society found humanitarian tasks more compelling than slow and 

evolving resilience building through developmental approach.

Potential for Replication
It is somewhat easy to replicate this practice elsewhere in other smaller towns in Gujarat and in other 

projects also. Community based approach was successful in providing long tem rehabilitation to the 

disaster victims and to promote disaster risk reduction activities in the community. During damage 

assessment and relief distribution, it is important that the community is in the centre and takes more 

and more decisions as they feel ready and capable, about recovery.  As one of the slum resident in fi -

nal review meeting attended by Oxfam Australia’s global DRR expert said, “We build resilience by turn-

ing humanitarian efforts into development results: your relief became our investment”.  Such develop-

mental approach to humanitarian crisis is especially crucial, and possible, in spreading urban resilience 

in India.
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Planning for Reducing the Impact of Disasters in 
Surat, Gujarat
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Previous Status
Surat ranks second in the state of Gujarat in terms of total population. It is a very important industrial 

headquarter of India. India’s 70% and world’s 40% diamond trade is centered in Surat. It is a main cen-

tre for production of synthetic cloth.  Post independence Surat has exercised rapid growth in industry 

and trade. As a result laborers have migrated to Surat from other parts of the state as well as from the 

country resulting in unexpected increase in the city’s population. Currently Surat is spread in 326.515 

sq.kms and has a population of 28.76,374 as per Census 2001. 

There is 83 km stretch of sea on one side of Surat. As a result there is a threat of cyclones and sea water 

rushing into the city during the high tides. River Tapi fl ows through the city and in monsoon, poses the 

threat of fl oods. While the threat of cyclone is rare, there is a threat of fl oods every four years. The city 

has also suffered due to the plague epidemic in the past. 

During these calamities, the Surat Municipal Corporation (SMC) initiated several relief and rehabilita-

tion works. A need for a natural and human made disaster management and preparedness plan was 

realised from these efforts. 

New Approach
Till recently, SMC was prepared for only one time fl ood in a 

year. Various municipal departments also made their prepa-

rations keeping in view their own departmental tasks. As a 

result, this planning lacked inter departmental information 

exchange, synergy in implementation and coordination of 

hazard reduction works, etc. The work was done under a 

single system.  Therefore, they were unable to perform ap-

propriate tasks at the time of disasters and the resources 

were also underutilized. The human and property losses 

increased. Keeping in view the geographical situation and 

industrial development of the city, a need for preparing for 

the new disasters/calamities was felt. The need was realised 

to develop a universal disaster management and prepared-

ness plan by the SMC.

Objectives
Due to heavy rains in monsoon, water from Ukai Dam is released in Tapi River and due to high tide the 

river water does not fl ow into the sea. As a result, the water enters the city resulting in fl ood situation. 

Figure 1: Disaster Management and Preparedness Plan, SMC
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The basic objective for preparing a disaster management 

and preparedness plan for SMC is to save the city from 

this calamity and to prepare the city to face this calamity 

by identifi cation of physical and human resources and 

develop a plan. Preparations have been made to deal 

with fl oods, cyclone, earthquake, chemical and industrial 

calamities, drought, electricity, epidemics, fi re, accidents, 

HIV/AIDS, poison, and for festivals like Deepavali and 

Makar Sankranti. 

Implementation Strategies 

Till recently the planning made by each department/

branch keeping in view their respective tasks and the 

resources available with the Municipal Corporation, was 

limited to offi ce use. The inclusion of resources outside 

the Municipal Corporation was negligible. Partnership 

from outside agencies and the citizens of Surat City was 

negligible. This was changed and a disaster management planning process was adopted wherein peo-

ple were involved in the planning process and were provided with complete information regarding 

the planning processes. Plans for 7 zones of the SMC were prepared and later compiled to prepare an 

integrated plan for SMC as a whole. 

The following steps were taken to prepare the plan: 

A. Risk Identifi cation According to Calamities 
The Municipal Corporation identifi ed the possible 

calamities and the area/people to be affected by it 

which included areas that could submerge under 

fl oods; the sea front area which could be affected 

by cyclone; areas which could be affected by indus-

trial and chemical calamities; religious festivals like 

Makarsankranti when travelers on the over bridges 

suffer injuries due to kite fl ying and fi res during the 

Deepavali festival. In this way risks pertaining to par-

ticular calamity were identifi ed. In addition, the prob-

able timing for occurrence of these calamities was 

also listed.

B. Identifi cation of Resources 
Following the identifi cation of calamities and associated risks, required measures were identifi ed. Plan-

ning must be done to ensure availability and use of the human and physical resources needed for res-

Figure 2: Identifi cation of Surat City Flood Levels

Figure 3: Earth Quake Zone Hazard Map – Gujarat State
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cue work and provide preliminary needs as per the 

requirement of the area. Accordingly in each area, 

for possible calamities in the city, resources were 

identifi ed.  

In the fi rst phase, contact numbers of offi ces and 

offi cials of SMC; state and national central fl ood 

forecasting organization; meteorological offi ce for 

cyclone warning; state and district control room; 

district police commissioner’s offi ce; etc. were col-

lected. 

In the second phase, information was collected to 

conduct rescue and relief operations like fl ood re-

lief works including relief centers for low lying ar-

eas; arrangements for boats, cranes, zone wise swimmers; food packet suppliers; owners of tankers sup-

plying drinking water; etc were identifi ed. 

C. Partnership of Community and Public Organisations in the Mitigation Plans 
Till recently, the municipality used to plan for offi ce purposes only. But at the time of disasters, the sup-

port of citizens is also necessary. So the planning was initiated with public awareness in which families 

of each zone and public organisations discussed as to what could be the long term measures for di-

saster mitigation. Accordingly a list was prepared.  People of the particular zone were informed of the 

safety equipments, the place and contact for procuring them. 

Lessons Learned
SMC has prepared a disaster preparedness plan before the disasters take place and is therefore ready 

to face any calamities. Other Municipal Corporation can also follow Surat’s footsteps and plan for natu-

ral and human made disasters. This includes defi ning the disaster in the respective city’s context, iden-

tifying mechanisms for rescue and relief and developing a plan. This could lead to developing an effec-

tive plan just like SMC. 

Achievements/ Results
SMC was able to identify the disasters causing destruction in the city and a plan to mitigate    

the disasters was developed. 

Involving the Citizens and Public Organizations has resulted in increase in strength to respond to  

the disaster.  •In addition to natural disasters, preparations are made to meet the disasters during 

celebration of festivals for example Wires are tied on the pillars of the over bridges and two wheel-

ers are prohibited

from commuting on the over bridge during that period, etc. Fires are watched for during Diwali and  

in this way protective measures are taken as precautionary measures. 

Due to this planning, the cleaning works following the fl oods in 2006 were done at great speed and  

the city was cleaned. 

Figure 4: Action Plan for Operations, SMC
Source: Disaster Management and Preparedness Plan, SMC
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As the city is prepared for fl oods and cyclones the impact of the possible calamity could be reduced.  

This document is not only a municipal offi ce document but that of its citizens and local public orga-

nizations. Awareness has been created among the citizens for disaster mitigation. 

Sustainability
The process of developing the disaster mitigation plan itself demonstrates its sustainability as the mu-

nicipality has engaged community and fi eld staff to develop the plan as per local realities. Therefore it 

is realistic and synergistic. In this approach, people, public organizations and the municipality, all the 

three are aware of the rescue plan and the resources, contact numbers of the responsible authorities 

or persons, etc. This shall lead into effective and appropriate coordination taking place during any kind 

of calamities. 

Figure 5: Pamphlets on Disaster Management, SMC
Source:

Documentation of Best Practices under JNNURM (Vol 3)
Peer Experience and Refl ective Learning (PEARL) ProgrammeNational Institute of Urban Affairs (NIUA), New Delhi, April 2010
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Building Bottom-Up Resilience in Bhuj: 
Community Managed Urban Risk Reduction after 

Devastating Earthquake
      

Aparna Shah with Hasmukh Sadhu
AIDMI, Ahmedabad

Context
Building resilience is not easy, especially in urban areas. But building bottom-up resilience in urban ar-

eas is even more diffi cult. This is a short case study of how low income communities in low income 

areas of 2001 earthquake devastated town of Bhuj reduced the risks they faced. The effort is so small 

and far from successful but offers an insight into what local communities can do to make their towns 

or cities safer with their own efforts.

The Indian subcontinent has a history of devastating earthquakes. Geographical statistics of India show 

that almost 54% of the land is vulnerable to earthquakes1.  And many small and not so small towns 

fall into this area. In January 2001, Bhuj city of Kutch district of Gujarat, India, was struck by a major 

earthquake which caused a great deal of damage to the city. Though most badly affected, the city has 

shown remarkable recovery and role of local people has been most striking. This case study covers this. 

Bhuj is situated in the Kutch district of Gujarat. It is the administrative city of Kutch and therefore occu-

pies an important place in the arid . It was established by Rao Hamirji in 1510 and was named as Bhuj 

by Rao Khengarji I in 1548 AD. Bhuj was made the state capital by Rao Khengarji I in 1549 and it served 

as the capital of the princely state till 1947 AD. Bhuj is known for its sturdy people and enterprise. Pres-

ently, it is the district headquarter of the Kutch district, the second largest district in India. Bhuj is tour-

ist attraction due to the fact that it was once the capital of the Princely state of Kutch. This makes Bhuj 

one of the popular places in India attracting more and more tourists each year, with estimated rise of 

10% each year over past decade. It is dotted by a number of affl uent princely buildings of the yore 

which are truly a feast for the eyes. This historic city is located between Bhujiyo Dungar Hill and Hamir-

sar Lake. The city has derived its name from the hill Bhujiyo Dungar. The total population of Bhuj was 

136,429 in the year 2000, which consisted of 71,056 males and 65,373 females. The total number of 

houses was 27,992. 2,3   Estimated 20,000 poor and low income families lived in 18 low income slums of 

Bhuj in 2001, many of them migrants from surrounding villages and far off towns and districts reaching 

Rajasthan in north and Maharashtra in south.

          

Earthquake 2001
While the rest of India was celebrating India’s Independence Day on 26 January 2001, Bhuj woke up 

to the deadliest earthquake in India’s recorded history. With nearly 20,000 dead and over 155,000 in-

jured, this was one of the worst natural disaster India had seen. 600,000 people were left homeless, 
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with 348,000 houses (not including low income shacks in slums) destroyed and an additional 844,000 

damaged. The Indian Home Department estimated that the earthquake had affected, directly or indi-

rectly, 15.9 million people, which was nearly 50% of the population of Gujarat. The old part of the town 

was severely damaged, with 3 to 4 storey high buildings turning into rubble. More than 20,000 cattle 

were reported killed. Direct economic losses were over INR 65 billion (USD 1.3 billion), although more 

estimates showed that losses may have exceeded INR 250 billion (USD 5 billion)4.  These losses did not 

include losses of informal settlements and employment of the poor. The state administration, Govern-

ment of India, offi cials, local and surrounding communities, local NGOs and international humanitarian 

agencies rushed to Bhuj for rescue and relief. However, most prompt, long lasting, and generous sup-

port come from the neighbouring homes, villages, districts, and communities. People-to-people direct 

support was overwhelming but not recorded. Some estimate this lateral support to be two times more 

than the top-down support. The World Bank and the Asian Development Bank had announced loans 

worth $300 million and $500 million respectively. UNDP and these two banks launched fi rst ever point 

assessment mission to map out nature and extent of need for support. A number of other bilateral 

agencies including, European Union (EU), Department for International Development (DFID), United 

States Agency for International Development (USAID), and Canadian International Development Agen-

cy (CIDA) had also agreed to provide fi nancial assistance for the rehabilitation program5.  Smaller but 

signifi cant international NGOs such as CORDAID and Concern Worldwide and American Jewish World 

Service provided direct support to groups of dalits and minorities.

Compared to Bhuj 2001 earthquake, the Kashmir-Pakistan earthquake in 2005 resulted in great num-

ber of fatalities as a direct result of an earthquake in south Asia in recorded history. It superseded the 

number of fatalities in South Asia from the Sumatra-Andaman earthquake in 20046.  The European 

Union had pledged $4.4 million in relief aid after the Kashmir-Pakistan earthquake. In addition, the 

World Bank had also offered Pakistan $20 million in reallocated funding for reconstruction. ADB also 

committed $10 million in reallocated funds for immediate emergency assistance for rehabilitation in 

Azad Jammu and Kashmir and the North-West Frontier Province7.  However, Bhuj remains unique in its 

loss and also in its robust recovery.

The Initiative
On January 27, 2001, by early evening the All India Disaster Mitigation Institute (AIDMI) team – then 

working in three districts in Gujarat and now working in 6 states of India – was camping in front of 

the collector’s offi ce, assessing needs, and developing response plans with material support from the 

fi rst visiting team of DFID on the second day. By January 31, it was clear to AIDMI that the city of Bhuj 

will not need additional relief material since it was apparent that the relief material was in abundance. 

Some reports estimated that never before so much relief was mobilized by both, local communities as 

well as international humanitarian system. But the link between the relief providers and the needy was 

lacking. Thus, relief coordination and communication was the angle point where AIDMI set its focus. 

Excellent work was already initiated by utch Excellent work was already initiated by Kutch Mahila Vikas 

Sangathan of poor women with UNDP and AIDMI efforts added to such coordination initiatives. From 

July to October 2001, AIDMI evaluated the response of Disaster Emergency Committee (DEC) agencies 

Building Bottom-Up Resilience in Bhuj: 
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– 14 most prominent international NGOs from UK such as Oxfam and Action Aid – after the earthquake. 

The evaluation fi ndings revealed that in Bhuj some communities were not included in the relief even 

thought it was the main melting pot of all the relief work at the beginning. NGOs and the government 

were bypassing slum communities – communities where the poor and informal sector workers lived in 

estimated 18 locations – which even before the earthquake experienced low standards of living. The 

slum areas were not part of the town reconstruction plan; they were left out of the process as people 

in low income communities did not have land title and were with entitlements. Also, many NGOs left 

after responding to the immediate disaster crisis response neglecting the post disaster needs of urban 

slums. AIDMI saw it as its duty to help those most vulnerable and left out of the society. With the expe-

rience from working in urban slums of Ahmedabad and 23 Nagarpalikas (small towns), an in-depth ex-

amination of Bhuj initiated the Bhuj Reconstruction Project (BRP)8.  AIDMI built on its work with Oxford 

Brooks University on Action Planning for low income community recovery. This work was upscaled by 

work with large three district vulnerability assessment with Indira Gandhi National Open Universtiy. 

Prime Minister’s Offi ce provided initial support to disseminate safer building construction technology 

in low income communities.

Goals and Objectives
Data, through surveys, PRA tools and fi eld visits, were collected in 37 slums of Bhuj. Out of these, 18 

were most badly affected. The surveys were done by youth in low income communities after need as-

sessment training was provided to them. The surveys revealed that a) the slum areas in Bhuj did not 

get more that 65% relief coverage; b) in some slums the compensation payment was as low as 60%; 

and c) hardly any slum dweller was aware about the new town plan for Bhuj in his or her place. The sur-

veys and visits by AIDMI teams also showed that even after 12 months of relief and rehabilitation the 

slums in the main town of Kutch were populated with victims in need for livelihood relief, shelter assis-

tance, and civil society interventions. Thus, the BRP began in January 2002 with three objectives: a) to 

build and increase livelihood security; b) to improve and promote shelter security; and c) to give poor 

victims a voice in the new town planning process of Bhuj. Out of the 37 slums of Bhuj, 18 most affected 

were selected for the BRP9. 

Impact and Results
The livelihood security of the poor and vulnerable slum dwellers was built and increased by providing 

them livelihood relief through AIDMI’s existing Livelihood Relief Fund (LRF). It was found that what the 

poor wanted was work that brought income and built assets, including shelter. Work was transforming 

activity from humanitarian intervention to long term economic recovery. Work transformed relief to 

development. The LRF provided livelihood assets or material or tools to those affected victims whose 

livelihood was lost due to the devastating earthquake. This included a range of economic activities 

such as shoe repair, machine tools making, hair cutting salon, biscuit making, cycle repair, tube light 

repair and mobile phone vending in addition to vegetable selling and laundry and diamond polishing. 

This helped the benefi ciaries to immediately revive their means of working and restart their earnings. 

The livelihood relief also helped the benefi ciaries to secure the other three human securities – food, 

water and habitat. Income fl ow increased food intake, added water sources, and improved habitat. In-
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come led to assets that lead to shelter repair and building new shelter where needed. A direction for 

growth was set. The timely livelihood relief helped the families get out of the tense economic situation. 

Even a year after the earthquake one out of fi ve families were without shelter and had to sleep outside 

with their young children struggling for safety and warmth. They were exposed to the harsh elements 

of nature and social risks of violence and theft. To allow them a life in dignity and safety, AIDMI was in-

volved in the construction of new safer shelters for the earthquake affected victims of Bhuj slums. The 

benefi ciaries of the shelter support were very happy with their new homes that they had planned, es-

timated, laid out, built and fi nished. Small, one-room, white-washed homes shined in low income com-

munities through out Bhuj. They pointed out that their children’s health improved since they had a 

safer shelter and they were protected from the heat and from stray animals. They were also able to con-

centrate on their livelihood since they knew their families were safe. There was a place to store material 

and trade produce, and meet clients. The spots of loss became economic hub. City economy stimulated 

bottom-up. City markets required bottom-up.

For the widely hit city of Bhuj, a Town Development Plan (TP) was developed by the Government of 

Gujarat with international inputs. The TP was only valid for the Walled Town area and thus the slum 

dwellers living in the surrounding areas could not contribute to the TP; they were simply left out of the 

process. And all the slum areas were located in the surrounding areas and they were not part of the 

reconstruction plan, though both areas were part of Bhuj town. The slum dwellers were affected by the 

Development Plan (DP), which comprised the entire area of Bhuj municipality. The public had not been 

involved in this plan as much as all the involved agencies wanted to. To involve poor people in the 

planning process is not easy. In short, city planning in Bhuj suffered from a crisis of confi dence, grow-

ing failure in its ability to deal with rehabilitation schedule of the citizens, and its consultation process 

without providing basic information. Under these conditions, AIDMI, within its ability and capacity sup-

ported slum dwellers’ needs and was willing to protect their rights with its limited resources. The main 

task for AIDMI was to inform people and build their awareness about the Town Planning Process so 

that the neglected victims can raise their voices and contribute to the town planning. This was done by 

AIDMI through various publications and local capacity building cycles that brought basic information 

about the town planning process to the people. People wanted to know more and had very good sug-

gestions about how to build better and safer Bhuj. Through dissemination of information material and 

numerous training courses, the number of slum dwellers who had no idea about the Town Plan was 

reduced considerably. They went to various authorities on their own and made their case on their own. 

Some met with success and some did not. Some citizens also took the fi rst step and contacted the au-

thorities to seek assistance for the follow-up procedure. There was a demand for a resource center from 

where the citizens can get correct, reliable and up to date information about the town planning issues 

and their status in the town planning process10.  Risk was addressed where it matters the most! At the 

lowest level.

Besides the above, strong attention was given to area and community development through capac-

ity building by AIDMI. AIDMI had limited resources but local teams and communities mobilised local 

Building Bottom-Up Resilience in Bhuj: 
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people to get water connection, get widow welfare scheme accessed or get more roads in slum areas. 

One of the important aspect of capacity building is information sharing. Information is power. And ac-

curate information is greater power for the citizens. With Crisis to Celebration (C2C) information cen-

ters, the BRP achieved success in sensitizing the community and increasing awareness of their rights 

as victims and also as citizens. With the help of the C2C information centres, communities managed 

to address the child labour and child illiteracy rate and promoted practical action. More children were 

enrolled by the local schools and left out children were enrolled by the local informal initiatives in the 

communities. By offering education to the children in the slum areas, opportunities were increased 

for them to have access to better work in future. Informal education and awareness camps helped af-

fected communities know about basic health, education and various disaster mitigation measures. A 

major achievement for these C2Cs was that many children were admitted and retained into the formal 

school system. At one point this number was as high as 600. C2C teachers acted as intermediaries be-

tween poor families, schools and government offi cials concerning child registration and the provision 

of administrative documents necessary for school attendance. Though education is development is-

sue, it is also recovery issue for the poor who face repeated risks. To give a child the opportunity to 

integrate into offi cial education system ensures a tremendous benefi cial impact on their lives. As one 

mother said to visiting DEC evaluator, “My shelter fell down due to the earthquake but my child’s future 

has stood up bright in front of me now.”

All the above initiatives and interventions were carried out by the Slum Area Committees (SAC) that 

were set up by slum dwellers for their recovery management in a bottom-up decentralized way. The 

SACs were formed by the communities of 14 slums in Bhuj where the above mentioned activities were 

carried out. In each of the 14 slums there were volunteers who were part of the SACs and who led 

all the initiatives. Many SACs were managed by women. The SACs worked on the development of the 

community, established community centres and halls, created awareness within the slums, and con-

tacted the local government concerning the basic facilities of the slums such as street lights, sanitation, 

drainage, and so on. Thus, the SACs accelerated the recovery process and ensured the sustainability of 

future gains. Improved governance at local level itself transformed humanitarian process into recovery 

process. The community-generated, participatory nature of the SACs aimed to assist the slum inhab-

itants in their transition from recovery benefi ciaries to rehabilitation partners. In this sense, the SACs 

were community-run institutions for collective recovery and resilience which empowered households 

through education and livelihood training and provided an information centre on disaster mitigation. 

In short, need based, bottom-up, local and community managed process built resilience in local recov-

ery process. Building back better found new meaning. Building was not just shelter but also work, and 

market and infrastructure, and social relations, and basic services of health and education. Back meant 

back to its original levels but also back to its roots and traditions and origins. Better was not always 

new and big but also safer and well protected.

The Good Practice – Participatory Approach
Participation of local communities in the BRP was considered to be as much 'instrumental' to the suc-

cess of the programe as 'transformative' in building people’s capacities for risk reduction. Perhaps, that 
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is what early recovery is expected to do, be instrumental in recovery as well be transformative. The live-

lihood relief was provided through the demand driven and tailor made approach of LRF. The benefi cia-

ries were involved in the purchase of livelihood assets, materials or tools and they received it accord-

ing to their needs and requirements. Victims know what they want and know how recovery can build 

resilience if they are given a chance to do so. In providing the shelter support, AIDMI used an owner 

driven approach. This approach has been well promoted for rural areas by Abhiyan and UNDP after 

the earthquake. The owners of the shelter decided what to build, how, when, within what budget, with 

what material, and over what period. The pace was set by the owner and not the project schedule or 

the NGO. The shelters were not standardized and AIDMI discussed with every applicant how he or she 

would like the new home. Benefi ciaries themselves decided on their home size, shape and look. The 

benefi ciaries were also fully responsible for the construction of their own shelters. The local volunteers 

who were the members of the SACs were from the affected community and they themselves took the 

initiative for the development of their areas and coordinated with the local authorities to get access to 

the public utilities and basic necessities in their areas. Main focus was on water, sanitation, food, health, 

education, and work. In a way, the focus was on Millennium Development Goals (MDGs). Working with 

local volunteers ensured that action was deeply rooted into the day to day reality of the slum commu-

nity and the services that mattered the most to them. AIDMI continuously capitalized on this strength 

as volunteers were provided with capacity building training and regular reviews along with active par-

ticipation in programme review and livelihood relief. As a result, the large allocation of authority and 

responsibility to volunteers helped achieve community ownership of the BRP project. Often it is as-

sumed that local communities do not want to own the process. In fact development is their process 

that is interrupted by disasters. The humanitarian intervention takes away the process from the local 

communities, often in good faith, mostly due to the power of resources and position. Early recovery 

can and should return this power and ownership to local communities and when this is done, when 

this is done well, communities become resilient, and in the end many resilient communities make the 

city resilient, bottom-up.

Potential for Replication
What is presented here is unique to some slums in Bhuj. That is how it seems but in fact it is not unique 

to one slum or one town. Slums across India and town across India have this potential to built resil-

ience bottom-up if recovery is well balanced between its instrumentality of delivering services and 

achieving results as well as in its transformative role of changing fl ow of funds, ownership of decisions, 

and countervailing structures. Role of the authorities and civil society is to join hands to secure com-

munities do so during its hardest period. 
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Expanding Scope of Cultural Heritage

My initial position as an architect was to consider cultural heritage as monuments that should  be pre-

served for posterity as symbols of the distant past. I tended to view cultural heritage merely as a physi-

cal resource that needs to be protected, especially in the times of disaster. Yet passive protection of a 

cultural past calls into question the reasonablness  of protecting old bricks and mortar, when lives and 

basic needs of shelter and livelihoods are at stake. 

Field research led me to change my stand. First, cultural heritage needed redefi ning, beyond the nar-

row monument-centered approach. I advocate including historic cities and urban areas, vernacular 

housing, and ecological systems, such as waterways and natural features. Traditional skills, practices, 

and languages are also an important part of the cultural heritage that take into account the skillful 

use of local resources, and the living dimensions of heritage that come about, particularly in urban en-

vironments, as a result of  the continuous interaction of people with each other and their surroundings.

Cultural heritage, then, includes  buildings, open spaces, community structures, boundaries, and rit-

ual paths that  evolved through sensitive response  to local conditions. In my understanding, urban 

heritage, where the past is very much part of the present, requires us to consider individual buildings, 

neighborhoods, and the city as a whole, as well as its ecological context. People are essential actors in 

heritage, as they continuously reshape the physical form and environment of the city. My position is 

that cultural heritage cannot be extricated from the total urban reality, precisely because  history can-

not be the sole criteria for extricating heritage from its social fabric.  

Cities, where now half the people on the planet live, are increasingly at risk , not only from natural haz-

ards such as earthquakes and fl oods, but also from urbanization, development, and tourism, pressures 

that irreversibly change the tangible and intangible values of their rich heritage. The increasing fre-

quency and intensity of urban disasters due to fl oods and earthquakes are becoming more associated 

with human actions. Some glaring examples include the fl oods in Mumbai and Ahmedabad in 2005, 

Hurricane Katrina in New Orleans in 2005, and the fi re in the historic town of Edinburgh in 2002.  

i The case study is reproduced from a chapter contributed in Aquilino M. ed. Beyond Shelter: Architecture and Human Dignity, Birkhauser (to be pub-

lished in 2010). It is based on the ongoing research conducted as part of Ritsumeikan University’s Global CoE Program, “Center of Education, Research 

and Development of Strategy on Disaster Mitigation of Cultural Heritage and Historic Cities”.
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Here, I would like to focus on what I call the proactive role cultural heritage can play in helping to make 

urban environments more disaster resistant and resilient in the long term. Initially, I was concerned 

with the fact that patrimony was being lost due to negligence or lack of awareness during the emer-

gency and recovery phases. But then I realized that, again, it is not simply a matter of protection, but 

that the true importance of  cultural heritage in the context of vulnerability reduction is that tradi-

tional urban systems can play a signifi cant role  disaster prevention and mitigation, a striking role for a 

heritage, once considered as the pristine stuff we box. To this end, I will focus on Patan city in the Kath-

mandu valley of Nepal.  Patan has a rich wealth of urban cultural heritage, but is highly vulnerable to 

earthquakes. Patan also represents a typical case of mid sized city, which do not get enough attention 

in disaster research. The focus has either been on rural settlements 

or on the vulnerability of megacities like Delhi, Tokyo and London. 

We tend to neglect the fact that the majority of urban environments 

consist of middle sized settlements, cities of, 200,000 people such as 

Patan.

The Urban Heritage of Patan
The legendary city of Patan is located on a high plateau above  the 

Bagmati river, just south of Kathmandu. The city was stitched togeth-

er from independent settlements, though it follows a somewhat for-

mal outline. The great Indian emperor, Ashoka, who visited the valley 

in the 3rd Century BC, erected stupas at four cardinal points. From 

200 AD to 1200 AD, the city area was divided into distinctly different 

settlements; though by the end of 7th century, Patan had grown into 

a rather compact town. The different settlements became quarters 

(or toles), and city walls were erected to protect the population from the rival kingdoms of Kathmandu 

and Bhaktapur. After the unifi cation of Nepal in the 19th century, the 

walls gradually disappeared and the city expanded around its royal 

palace. People of higher castes lived closer to the palace grounds, 

while the lower castes were pushed to the periphery. Thus today 

neighborhoods are still organized around close knit communities 

determined by caste.

Local Newari culture, a mix of Hinduism and Buddhism, has tradition-

ally dominated Patan’s urban and religious cultures. Magnifi cent tem-

ples, monasteries, and ornate shrines, as well as public rest houses 

(Patis) produced out of this co-existence dominate the cultural land-

scape of the historic city. An ancient network of water tanks and step 

wells with stone spouts (Hitis) that make excellent use of the land-

scape’s natural slope are still used for bathing, washing, and religious 

activities, knit together the urban fabric; while public, semi-public, 

and private open spaces serve a variety of roles for present day communities at the city, neighborhood, 

Historic Pagoda Temple in Patan

Traditional Monastery in Patan
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Continuity and Change 

As recently as 1965, Patan was still made up predominately of traditional 

buildings that had been erected within the confi nes of the old city. But 

when the city opened to the outside world, new trends in building activity 

and competing architectural styles took hold. Concrete and brick rapidly 

replaced the traditional built fabric of composite wood framed "V" struc-

tures with load bearing brick masonry. The new construction techniques 

also made it possible to build taller buildings, which are by no means safer 

and often increase the risk of collapse. 

In recent decades, economic development has led to rising land values, 

that in turn, compromise the humanly scaled relation between residential 

living and the presence of monuments, once so carefully integrated into 

the environment. Houses are divided vertically among the brothers of the 

family and subsequent fl oors added. Additions are generally made in re-

inforced concrete, creating hybrid structures that are highly vulnerable to 

earthquakes, this in an area where a devastating earthquake is expected in 

the coming  decades. The contemporary city of Patan has now overtaken 

the traditional boundaries defi ned by the four cardinal stupas, spilling into 

the valley and across fertile agricultural land. New residential and commer-

cial developments spring up even before the infrastructure is in place. 

Urban Cultural Heritage For Sustainable Resilience: Case of Patan in 
Kathmandu Valley, Nepal

Traditional Public Rest Places (Pati) in Patan Traditional Water Spouts (Hiti) in Patan

Contemporary constructions are of poor 
quality and highly vulnerable to 

earthquakes.

Addition of fl oors in reinforced concrete 
over load bearing traditional constructions 

adds to their earthquake vulnerability

Agricultural land in the fringes of  historic Patan 
city are gradually eaten up by new developments.

Vertical subdivision of houses is increasing vulner-
ability of  historic urban fabric to earthquakes.
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Fortunately, the open spaces of the historic city remain surprisingly intact, as do the temples and mon-

asteries, community rest houses, water structures and Chaityas (or small shrines). Make no mistake, cul-

tural heritage in Patan survives, in large part, because it still serves collective social and religious pur-

pose. Processional routes (used for various rituals celebrating the life cycle) have also helped ensure 

that the historic urban fabric endures. These routes play an important role in preserving the boundar-

ies of urban form, and, consciously or not, protect the agricultural lands. 

Courtyards with Chaityas have been surprisingly intact because 
of the religious and social functions

Most courtyards are interconnected to other courtyards 
and streets

Courtyard is an essential feature of monastery and is knowns as Bahil Streets and open spaces are used for various rituals and processions that have 
contributed towards their preservation.
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Resilience of Traditional Urban Systems to Disasters
In Nepal  over 11,000 people have lost their lives in major earthquakes in the last century. The most 

destructive was in 1934. Three earthquakes of similar size occurred in Katmandu Valley in the 19th cen-

tury: in 1810, 1833 and 1866. The seismic records of the region, which extends back to 1253 suggests 

that earthquakes of consequence occur approximately every 75 years, so a devastating earthquake is 

more than another likely. 

In the face of disasters, traditional communities developed  a vocabulary of resilient features for 

the built environment that contribute to prevention and mitigation, emergency response, and the 

recovery.

Preventing / mitigating disaster
Traditional systems for mitigating earthquake disaster are strikingly apparent in the building schemes 

of Kathmandu Valley, particularly in Patan, where the role of cultural heritage  reaches beyond patri-

mony to personal safety. Traditional Newari buildings, for example, have particular structural  features 

that withstand earthquakes effectively. 

Most traditional houses have a simple and symmetrical plan that distributes mass and stiffness uni-

formly. Openings are arranged symmetrically, which helps prevent too much torsion, especially where 

the center of mass and the center of rigidity coincide. The design dramatically improves the buildings 

capacity to handle the lateral force of an earthquake. 

Moreover, these houses have a central spine wall that runs parallel to two exterior long walls,the side 

walls are not load bearing. The layout of fl oor joists and the continuous wall ties effectively distribute 

the stress over the whole building. As a result,the lateral force of earthquake is resisted by the whole 

building rather than by its individual parts. In many of these houses, the walls are thinner in the upper 

fl oors, the partition wall is light, and the second and third fl oor central walls are often simple timber 

frames, all of which reduces the dead load of upper story and gives more shear strength to the spine. 

The jambs of an opening is a critical section of a wall panel during earthquake. Traditional houses have 

two complete frames of timber tied to each other around the openings to strengthen it against move-

ment. The location of openings is carefully controlled. All of the windows, for example, are one meter 

from the corners so as not to weaken them. In cases where the structure has an open ground fl oor 

with seating around the main entrance that leads to a courtyard (a dhalan space), wooden posts are 

placed in pairs on the parallel wall plates to provide structural stability. These columns merely rest on 

the stone base, helping isolate the base in the event of ground shaking. 

The brittle failure and collapse of heavy brick walls in mud mortar observed by the early builders led 

them to use timber ring ties held in place with tightening wedges, which together add strength to 

walls and split the brickwork into several masses, reducing its vulnerability during earthquakes. More-

over, when placed at critical joints these wedges absorb a good deal of the energy generated by an 

Urban Cultural Heritage For Sustainable Resilience: Case of Patan in 
Kathmandu Valley, Nepal
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earthquake  affording fl exibility, which may result in cracks but not the sudden collapse of the entire 

structure.

Generally during strong earthquakes, sloped roofs tend to slide off the wall, shearing the wall in the 

process. In many traditional Newari houses, the roof is held tightly to the wall through the extensive 

use of wedges and ties. These curtail the possible pull or push of the wall during vibrations so the roof 

ends are not subjected to jolts.

Traditional Newari house in Patan

Double framed window openings of traditional Newari house help in its 
performance against earthquakes.

Nail less wedges and ties contribute towards absorbing earthquake forces and 
thus help in improving their performance.

Wooden ties at plinth level and wooden columns resting  on stone bases improve 
earthquake performance of traditional buildings. 
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It is important to point out that although  these structural features help in  protecting people from 

being killed in an earthquake, I do not want to suggest that their role in building resilient urban en-

vironments is limited to hazard mitigation. There are other factors such as local climate, availability of 

resources and social practices that play an equally important role in the development of these features. 

In fact hazard resistant qualities are sometimes a subconscious result of these factors linked to local 

adaptation.

Moreover, most traditional buildings in Patan do not have all or even most of the components listed 

above, which would have made them quite safe. It is hard to know whether the entire system was ever 

applied in a single building. Moreover, these structures have been rebuilt over generations and quality 

of workmanship has deteriorated signifi cantly.  For example, poor quality of masonry and brittle, nailed 

joints have replaced the sophisticated wooden joints that once made the building fl exible. Also subse-

quent additions and alterations are made in reinforced concrete and is incompatible with traditional 

systems, adversely affecting their performance.

Although recent studies continue to document the positive role vernacular systems can play in disas-

ter mitigation, it is fl atly wrong to assume that traditional buildings have standard design and con-

struction features that provide a recipe for earthquake resistant construction.  Further, these buildings 

may still be appreciated as monuments or testaments to the past, but their value today, in light of peo-

ple’s aspirations and needs is not certain.   Perhaps the most important question we face today is, then, 

what is the relevance of traditional systems, beyond there value as heritage.

 First, let me say that the disaster resilient features we fi nd in small cities like Patan are not restricted to 

buildings, but extend to urban design and planning as well.  An essential feature of traditional Newari 

settlements, for example, is that their physical boundaries are well defi ned and reinforced through a 

particular urban element or through rituals. Stupas at the four cardinal points of Patan demarcated the 

boundaries of the city, and because  most of these settlements were planned on non-irrigable lands, 

this strategy indirectly preserved agricultural plots, which, in turn, has not only preserved the ecologi-

cal footprint of the settlement, but also reinforced the primary occupation of the local people. Land 

use planning helps in sustaining livelihoods, and in the event of an earthquake is important for long-

term recovery. 

Emergency Response
The settlement as a whole is a rationally planned group of building blocks that use alleys and an inter-

connected system of courtyards. From a disaster preparedness perspective, these routes become an 

effective alternative for evacuating people during an emergency. Moreover, the open spaces, especially 

the larger public spaces, could be turned into places for staging relief operations. Outdoor locations, 

would, however, need to be tested and secured. During the 1934 earthquake, people were crushed by 

falling bricks and walls as they ran outside. 

Urban Cultural Heritage For Sustainable Resilience: Case of Patan in 
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Traditional settlements also have well established networks of rest places (Patis/Sattals) and water 

sources--wells, stone water spouts (hitis), water tanks and ponds that are strategically located at open 

squares and at street junctions and village entrances. These serve as places for settlers and visitors to 

carry out daily activities. Such networks should be incorporated into emergency services. Resting plac-

es can be used to shelter the injured, while water sources used for drinking can double as a local fi re 

hydrant.

Municipal fi re brigades often have diffi culties passing through the settlements because the lanes are 

too narrow. On the other hand, narrow lanes accommodate compactly arranged row houses, attached 

blocks with semi public courtyards and squares that serve as communal open spaces. Open public 

sheds (Pati/Sattal) typically used for community gatherings, playing traditional music, or just chatting 

can help maintain a rapport among local people facing catastrophe. In this way, the physical features 

of traditional settlements have the potential to enhance cooperation among residents during a crisis, 

and may well serve as sites for disaster preparedness training. Traditional warning systems are an ef-

fective means of communicating disaster to the community as a whole. For example, bells hung on 

the eaves of the pagoda temples are rung to warn people in the event of an emergency. In case of an 

earthquake, ground shaking can also cause the bells to ring. 

Finally, existing social networks in the community and among religious groups are potentially ready-

made teams of volunteers. Mutual support systems among the various groups, which are defi ned by 

the traditional caste system, have also helped people to collectively cope with the impact of earth-

quakes and recovery.  Traditional management systems may, in fact, use or own the land around the 

town collectively, such as is the case with the religious trust known as  Guthi, which  provides resources 

for the maintenance and repair of temples, public buildings, and infrastructure after disasters. 

Post disaster recovery
When traditional skills and practices are kept alive and dynamic they can contribute to resilient com-

munities during post-disaster recovery. Local masons and wood craftsmen can rebuild shelters us-

ing local knowledge and resources, salvage and reuse of materials from collapsed structures, help the 

community overcome total dependency on external support,and provide livelihood sources crucial for 

sustainable recovery. In this sense, cultural heritage optimizes locally available resources and the socio-

cultural needs of the communities. The rich expression of heritage is also a powerful means to help 

victims recover from the psychological impact of the disaster. In such situations, people search desper-

ately for identity and self esteem. Traditional social networks that provide mutual support and access 

to collective assets are extremely effective coping mechanism for community members. 

 

Increasing Vulnerability: The Underlying Reasons
Resilient systems embedded in spatial planning and architecture, as well as in the social, cultural and 

economic structure of traditional settlements like Patan contribute signifi cantly to disaster risk reduc-

tion. And yet, the vulnerability of the urban environment is increasing. Population explosion, mostly of 

migrants, is the principle cause.
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In addition, there is widespread belief that traditional buildings and settlements are outdated and 

poor, while contemporary architecture and town planning are the panacea for growth and develop-

ment. In fact, traditional structures are generally classifi ed as non-engineered when compared to mod-

ern reinforced cement concrete buildings, and tend, therefore, to be viewed by professionals as well as 

by the general population, as weak, based on intuition or trial and error, taken for a structure that does 

not conform to standard design parameters. Therefore, traditional composite masonry structures are 

gradually being replaced by seemingly more permanent concrete buildings. Blind faith in the contem-

porary building materials and technology, which leads to a lack of regular maintenance, is also damag-

ing urban centers. Unfortunately, in the wake of new developments many traditional urban systems 

and local ecological processes, such as the Hitis, the traditional step well, are being damaged beyond 

repair or have fallen into disuse. 

Also traditional urban planning principles, which take into consideration the organization of commu-

nities, when replaced with alien principles result in problems of management. In Patan, toles are tradi-

tional neighborhood units organized around open spaces and used collectively by the surrounding 

communities. Replacing them with a contemporary ward system, which demarcates boundaries along 

the road, has lead to untold problems in maintenance and management for the municipality. 

Putting Traditional Resilience Systems to Work for Disaster Risk Reduction
Continuity and change are an inherent part of life and many of the traditional urban systems, in spite 

of their many advantages, have become obsolete in the face of the new developments, needs and 

preferences offered by contemporary life. The challenge then remains, how do we make the best use 

of  urban heritage systems in disaster risk reduction when there is resistance to them as weak and out-

dated? What, indeed, is the relevance of all this?

The solutions we need must be simultaneously technical and social. Most traditional buildings are 

compact, built in rows with a common wall system. Their vulnerability needs to be assessed collectively 

rather than house by house. The behavior and reaction to earthquakes by a group of buildings is a 

technically different threat than the one to an individual unit. If a building falls during an earthquake, 

it may also pull down the adjoining walls of the adjacent buildings in the row with a common wall. Fire 

risk in row houses, which often accompanies an earthquake, is greater because a single fi re threatens 

multiple units if not put out promptly. 

 

Thus retrofi tting measures that focus on strengthening the entire housing cluster and not simply an 

individual home reduce the vulnerability of the urban fabric. At the same time, these measures should 

secure the open spaces for emergency rescue and optimize each space’s accessibility. Using open spac-

es is preferable to widening roads, which destroys the city’s historic fabric and local way of life.

Other signifi cant urban features, such as public rest houses (patis) and water systems (hitis) will need 

reinvesting in, both for their value as heritage sites as well as for their potential role in emergency re-

sponse and recovery. Regenerating hitis will not only provide a daily water supply but also prove a 

Urban Cultural Heritage For Sustainable Resilience: Case of Patan in 
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crucial resource for survival during the emergency phase. Strengthening Patis so that they can  serve 

as refuge areas storage for emergency supplies.  Finally, protecting collective assets owned by the 

communities such as Guthi lands would ensure this precious resource supports the community in the 

times of disaster. 

To Restore or to Evolve ?
No matter how strongly we may argue for the virtues of traditional building and planning systems, the 

hard reality is that no one will listen unless we are able to rationally debate the logic of our advocacy 

for their role in earthquake mitigation and their potential in the light of the changing needs, aspira-

tions, and affordability of the people who live in these cities.

First of all, this would necessitate looking again at the way living heritage is understood. Living heri-

tage is not astatic compilation of architectural typologies from a bygone era but rather the repository 

of a rich vocabulary of design that  needs to be reinterpreted, readjusted, and integrated as a dynamic 

system. Such an approach would address both the increasing vulnerability of the traditional built fab-

ric that results from  the loss and degradation of traditional knowledge, and the need to search for so-

lutions creatively, through continuous trial and error. It is this evolutionary processthat defi nes the true 

essence of traditional knowledge.

For disaster preparedness as well as recovery, this would require developing innovative and sustain-

able design, planning, and technological ideas for new constructions by building on traditional knowl-

edge. We also need workable alternatives to repair and retrofi t traditional urban structures that do not 

focus on standard engineering recipes. Neither fossilised traditional practices nor radical contempo-

rary ideas with no link to local context or realities are the answer. Take for example the case of Arma-

ture Cross-walls that are intended to mitigate the impact of earthquakesn in reinforced concrete and 

masonry infi ll-wall buildings vulnerable to collapse. The technology is based on fl exibility and energy 

dissipation properties found in traditional constructions with non-bearing infi ll walls located in earth-

quake prone regions around the world such as Portugal, Turkey and Kashmir. Or take the example of 

traditional Bhunga structures in Gujarat, where after the 2001 earthquake traditional masons realized 

the earthquake resistant qualities of these circular structures and started replacing bamboo reinforce-

ment with steel wires because they are available and quick to install.  A local NGO, Abhiyan, developed 

designs based on these Bhungas by using low cost compressed soil blocks.

It is also important to keep in mind that the search for ideal principles are bound to be tempered by 

context specifi c issues, such as a poor economy, limited knowledge,and a lack of material availability 

that are far more imposing  than abstract notions of perfection in architectural design, urban planning 

and construction technology.  Therefore, practical testing and application holds much credence than 

academic exercises. This may also require lowering the thresholds for disaster mitigation by establish-

ing optimum acceptable standards for managing risks in response to local constraints and opportuni-

ties. By lowering the thresholds, we may achieve optimum levels of safety at a far greater rather than 
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reaching only a select few. New thresholds should ensure that there is no danger to lives, even if there 

is slightly more damage to buildings. 

Patan’s case also makes us aware that urban sites are artifi cially distingished from rural sites in contem-

porary disaster management practices, where the rural situation is habitually privileged. As we move 

our practice forward, it is critical that we grasp another reality: Disaster resilience in traditional urban 

systems such as Patan is achieved through mutual interdependence of cities to their rural hinterland 

through livelihoods, use of land and other natural resources, and through the cultural and religious 

associations critical for reducing pre-disaster vulnerability as well as aiding post-disaster recovery. This 

interdependency needs to be re-inforced  through innovative solutions that link urban and rural plan-

ning strategies. 

As architects and planners we need to pay attention to the traditional systems embedded in the urban 

fabric that have contributed to resilient communities by re-imagining them as integral to contempo-

rary life. This is a creative challenge that we must accept as professionals to ensure that continuity and 

positive change result from disaster risk reduction. 
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Learning to Act Together: 
Disaster Mitigation in Hyderabad, Pakistan Through 

Collaborative Initiatives
Asian Disaster Preparedness Centre, Bangkok

After several months of drought, the arrival of monsoon rains had brought relief to the people of 

Hyderabad District. But on the 8th of September 2006, the people living in the metropolitan city were 

taken aback when they woke up that Friday morning. They saw so much water that it was reminiscent 

of a tsunami-hit area. However, it was only the previous night's rains that brought fl oods and they did 

not expect the situation could be so bad. Little did they know that what they were taking lightly was a 

serious crisis.

In Deep Waters
An 18-hour long spell of moderate to heavy monsoon rains began at 5 p.m. on September 7 and con-

tinued until 11am of September 8. It was the heaviest rainfall that the people of Hyderabad District had 

witnessed since 1962. The rainfall was recorded at 170 mm in Hyderabad City itself, and at 190.4 mm in 

the rural union councils. Of all the affected areas in the city, the inhabitants of Latifabad units 2, 8, 12, 

13, and 14, and some parts of Qasimabad had to face hardship.

Chaos could be seen at the offi ces of the district government, and at the Water and Sanitation Agency 

and the Hyderabad Development Authority that are the city-level government agencies primarily re-

sponsible for maintaining sewerage and drainage infrastructures in the region. The civil administration 

had to seek the army's help to evacuate the people who were stranded. The water accumulated on the 

roads had turned into booby-traps for the people, and no barriers nor warning signs were erected to 

prevent the people from falling into them. By September 14, there was no signifi cant reduction in the 

fl ood, and sewage had mixed with the fl ood water. The resulting terrible smell was unbearable, and the 

authorities were unable to completely drain off the water. The authorities were simply unable to cope 

with the situation.

In urban areas of Pakistan, social cohesion is limited, un-

like in rural areas where social cohesion is the life blood of 

people. People are mostly engaged in livelihood activities 

in a competitive urban environment; they could hardly 

fi nd time for community development interventions even 

though they are the sufferers in the end. In such condi-

tions, one can fi nd only a few socially active people who 

would volunteer their services for community good. The 

situation had to be turned around so that the city and the 
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communities could be better prepared for the annual monsoon rains. Little by little, their respective ca-

pacities for disaster risk management were raised by a series of activities under the Program for Hydro-

Meteorological Disaster Mitigation in Secondary Cities in Asia (PROMISE). The cornerstone for the gains 

made by the program was promoting social   cohesion- that is, enabling the communities and the city 

offi cials to act together.

Profi le of Hyderabad District
Historical Background
Hyderabad began as a small fi shing village that thrived 

upon the banks of the mighty Sindhu river during the 

rule of a Hindu ruler named Neroon. A nearby hill tract 

called the Ganjo Takker (or the Ganjo Range) protected 

the  town from fl oods that were regular in neighbor-

ing regions. Hyderabad was founded in 1768, and was  

the main town of Sindh province until 1843 when the 

capital was transferred to Karachi. Hyderabad was es-

tablished as a municipality in 1853.

The present extent of Hyderabad District is a vast, fer-

tile alluvial plain that stretches from the east bank of 

the Indus river to the hilly region of the old Hyderabad 

city. Cultivation in the rural areas is dependent upon 

canal Figured. Map of Pakistan showing irrigation. Millet, sorghum, rice, wheat,  Hyderabad and other 

major urban cotton, oilseeds, and mangoes are the areas main crops.

The partition of Pakistan from India in 1947 

prompted the infl ux of people from across the 

border. The city saw its numbers increasing in pop-

ulation, and the statistics at the time show that 

Hyderabad became the largest city in terms of 

population. The massive migration also prompted 

the creation of two suburban towns, Latifabad and 

Qasimabad, that were later incorporated into the 

district. Hyderabad District is currently the sixth 

largest city in Pakistan with an estimated 2009 

population of 1,604,601 at an annual growth rate 

of 2.45 per cent (source: World Gazetteer, www.

world-gazetteer.com, as of 18 February 2009).

Learning to Act Together: Disaster Mitigation in 
Hyderabad, Pakistan through Collaborative Initiatives

Figure 1:  Map of Pakistan showingHyderabad and other major 
urban areas

Figure 2: Vulnerable Points of the Indus River
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Administrative Subdivisions of Hyderabad District
Hyderabad District in Sindh Province is comprised of four talukas (sub districts or counties), i.e.: Hydera-

bad City, Latifabad, Qasimabad and Hyderabad Rural.1 Under the devolution system, the District is 

headed by a Nazim (Administrator) elected by Union Council (basic administrative unit) Nazims. At the 

District level, the District Assembly takes care of development planning and its members are the Union 

Council Nazims who represent their respective areas.

The District Coordination Offi cer (DCO) works under District Nazim as the chief of District bureaucra-

cy. About 11 Executive District Offi cers (department heads for such portfolios as health, revenue and 

agriculture) work under the DCO. The Talukas similarly have elected Nazims and government offi cials 

system for providing localized services. Within the Talukas are a total of 46 Union Councils headed by 

Nazims and Naib Nazims (Deputy Mayors) at union council level. Only 16 union councils are in Taluka 

Latifabad, and most of these areas are low-lying.

Socio-Economic Profi le
Hyderabad has developed in epochs to evolve from a tiny fi shing village into a medium-sized city, pro-

viding shelter and civic services for more than a million residents, as well as for those living in several 

rural districts of Sindh Province. Currently, Hyderabad District has a projected population of 1.6 million 

and a growth rate of 2.62%. The female population is 47%. Almost 70% of the population lives in the 

urban agglomeration. Most of the people are hired as laborers in manufacturing industries. The aver-

age household income was about PKR 120,000 per year (USD 1,983), while the average household ex-

penditure was at about PKR 114,400 per year (USD 1,891) with half of it spent on food and health care 

(52% of total annual expenditure).

Most of the labor force is involved in agro-based busi-

nesses, and Hyderabad is a major commercial center for 

agricultural produce that include millet, rice, wheat, cot-

ton, and fruit. In addition, Hyderabad has a sizable man-

ufacturing sector that is comprised of industries like 

textiles, cement, glass and soap, pottery, tanneries, and 

handicrafts such as silver and gold work, lacquerware, or-

namented silks, and embroidered leather saddles. It also 

has a lot of tourism potential due to its archaeological 

and historical sites, the presence of the Indus river, and 

various lakes within its boundaries.

The socio-economic profi le of selected union councils made in November 2006 revealed that the typi-

cal household had access to water, electricity and natural gas. However, during rainy season, the water 

supply line is submerged and the system breaks down. Furthermore, almost 90% households in the 

targeted union councils are of pacca or semi-pacca construction, mostly made of concrete, very old, 

and shabby. This type of construction is weakened by fl oods, and 79% of surveyed households said 

Statistic Count

Population 1,604,000

No. of Men 819,610

No. of Women 786,390

No. of Households (estimate) 250,625

Literacy Rate 65%

No. of Health facilities 65

No. of Major Hospitals 6

Table 1 :Some socio-economic data on 
Hyderabad District
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that they j leave their houses during fl oods because of the tendency 

for the houses to crack. 

Hazard Profi le
Hyderabad is prone to multiple hazards: fl oods, torrential rains, and 

man-made hazards like fi re, gas leakage, traffi c accidents, heat strokes 

and electrocution (electrical cables break from time to time, and the 

risk of electrocution is higher in the period of fl oods and monsoon 

rains).

Hyderabad lies on the left bank of mighty Indus river and is surround-

ed by a canal system. Historically, water used to be abundant in the 

river but over the last decade, water has become a scarce resource as 

country is facing drought spell that is exacerbated by an expanding 

canal system and an unjust water distribution system. Generally, Janu-

ary through mid-February is the period when the city's water sourc-

es are exhausted and water becomes a rare commodity everywhere. Knowing no other source, many 

of the communities have to resort to untreated polluted water from Manchhar Lake, the largest wa-

ter body in Hyderabad District, facing a high concentration of industrial and agriculture waste water. 

Drought also has a moderate indirect effect on the community economy as food items become dear 

during drought spells.

On the other hand, if there are torrential rains, then water fl oods into the river system and it often re-

sults in breaches at vulnerable points. The river is comprised of three barrages, with Hyderabad located 

on the left bank of the Kotri Barrage system3. The irrigation water downstream of Kotri barrage is in-

suffi cient for the communities living along sides of the river below Kotri Barrage. This canal system is 

always exposed to breaches in canal and river system at few vulnerable locations; the provincial irri-

gation department identifi ed vulnerable points along main protective bund in entire of the District4 

(see Figure 2).

The district has a 40-year-old drainage system which often chokes down when it rains heavily. Unfor-

tunately, the old system could not be updated despite the growing population and the development 

of informal settlements. The sewerage system is able to drain one inch (2.54 cm) of rain water in a day, 

and is rendered inutile by fl oods wherein even the drainage system's water-disposing pumping sta-

tions come under water. According to the city government's information, 20% of the population lives 

in low-lying areas. The ground water table in these areas remains very high; consequently, runoff rain 

water accumulates in a very short time to make these places fl ood-prone.

PROMISE in Hyderabad
The concept of fl oods seemed alien to citizens of Hyderabad, as they were experiencing a drought situ-

ation for a prolonged period, until there were huge downpours in 2006 that exposed the vulnerability 

One of the drainage system's pumping 
stations underwater

Learning to Act Together: Disaster Mitigation in 
Hyderabad, Pakistan through Collaborative Initiatives
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of the city infrastructure and the communities against this kind of hydro-meteorological disaster. Since 

the district has expanded in leaps and bounds during last few decades, appropriate checks could not 

be put on it by the successive local governments. By 2006, at least 20% of the metropolitan city was 

situated in a bowl-shaped, low-lying area.

Keeping the hazard profi le in mind, a project in Hyderabad district was designed to respond to hydro-

meteorological disaster mitigation needs within the overall parameters and objectives of the larger 

program called PROMISE. The Program for Hydro-Meteorological Disaster Mitigation in Secondary Cit-

ies in Asia (PROMISE) was a specifi c effort to reduce the vulnerability of urban communities through 

enhanced preparedness and mitigation of hydro-meteorological disasters in urban areas. It was imple-

mented in several countries, and Hyderabad was the urban area selected for Pakistan. PROMISE Paki-

stan (PROMISE PK) focused its community-level work in Union Councils 2,12,13 and 14 of Latifabad sub 

district and Ali Abad ward in UC 16 of Hyderabad City. Its project objectives specifi cally consisted of 

the following:

Hazard mapping and vulnerability assessment  

Demonstration activities as a measure for disaster preparedness and mitigation 

Training and awareness raising interventions to develop local government and community capaci- 

ties for appropriate preparedness and response

Developing a cadre of volunteers as medical fi rst  

responders

Creating awareness among school children  

about hazards and giving them preparedness 

tips

The country partner for PROMISE PK is Aga Khan 

Planning and Building Services-Pakistan (AKPBSP), 

an NGO with the mandate to plan and implement 

infrastructure- and technology-related develop-

ment initiatives such as habitat risk reduction, en-

ergy-effi cient building and construction improve-

ment, water supply and sanitation, and natural 

resources conservation. Under an MOU signed with 

the Government of Pakistan, AKPBSP assists local 

communities within various provinces and regions, 

such as the Northern Areas, the Punjab, NWFP and 

Sindh province.

Learning Together
Several activities were held for raising awareness about disaster risk and disaster management: PROM-

ISE helped to build capacities of various stakeholders - community members, local government offi -

cials and of the local partner AKPBSP. Disaster management training was given to representatives of 

Figure 3 : Hyderabad District map with PROMISE
PK Union Councils
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the local government in mid 2006. Offi cials of Taluka (sub-district) Municipal Administration, Infrastruc-

ture Offi cers, Union Councils Nazims and Naib Nazims, representatives of NGOs and CBOs participated 

in this training event. Residents of the union councils covered by the project also underwent a two-day 

course 'Basic Training on Disaster Management" from 30 June to 1 July 2006.

Main Topics for Basic Training on Disaster Management
An overview of the Disasters and Risks  

Basic concepts in Disaster Management  

Understanding Disaster Risk Management Process  

Community Based Disaster Risk Management  

Community Risk and Vulnerability Assessment  

Capacity Assessment Flood Preparedness  

Mitigation measures for Flooding 

Technical training courses were organized for local partners (AKPBSP and the 

District Government) on 'Community Based Disaster Risk Reduction (CBDRR)', 

'Geographic Information Systems', 'Hydro-Meteorological Risk Assessment 

and Community Preparedness' and 'Governance and Disaster Risk Reduction 

(GDRR)'. Out of these courses,

 

CBDRR and GDRR were localized and organized at district level by organizing 

one event each. Mr. Muhammad Hussain Syed, DCO, and Ms. Rana Ansar of the 

Zila (legislative) Council, represented the local government at meetings and 

training courses in the Philippines and Vietnam.

A school safety program was initiated that targeted school children in fi ve schools Iqra, Amin Abad, 

Hali Road, GOR Colony got familiarity with the basic concepts of hazards, underlying causes of disas-

ters and their implications. The concept of the safe school was promoted and children were involved 

in different mock exercises to facilitate their learning; Focus Humanitarian Assistance was a technical 

partner for this activity.

The inadequacy of water and sanitation infrastructure is a major issue in Pakistan, with diarrhea as the 

single largest cause of infant and child mortality. AKPBSP had a program to provide water supply and 

sanitation infrastructure to rural communities, combined with health and hygiene education with a 

goal to reduce diarrhea morbidity by 50%. AKPBSP used their existing training material and conducted 

sessions for women on the four aspects of hygiene including: personal, domestic, food and environ-

mental hygiene. The sessions were meant to improve hygiene practices and reduce vulnerability to 

water-borne diseases

Learning to Act Together: Disaster Mitigation in 
Hyderabad, Pakistan through Collaborative Initiatives

Rana Ansar of the Zila Council
represents Hyderabad at the 2008 
PROMISE Working Group Meeting

in Viet Nam.
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Understanding Risk Together:
Knowing the Community and the Environment through Mapping

The basis for planning and action has to be a risk assessment. A study of Hyderabad was made to iden-

tify potential hazards, assess potential disaster impacts, identify particularly vulnerable groups and as-

sess existing coping capacities for episodic disasters. Within this risk assessment was a participatory 

hazard mapping and vulnerability assessment done by the targeted communities.

The PROMISE team held fi ve activity workshops for the purpose of hazard mapping and vulnerabil-

ity assessment of the low-lying parts of Latifabad and Hyderabad City. Community members, citizen 

groups and representatives of local government participated in this assessment. They used participa-

tory risk assessment tools to prepare community hazard maps.

The community groups were oriented with the objectives of the study and PROMISE project itself. 

Lectures were conducted on the risk mapping process and on existing relevant information such as 

the Flood Emergency Rain Relief Plan and the available rainfall data. The participatory data collection 

methods used by the communities included Social Mapping, Transect Walks, Seasonal Calendars, and 

Historical Profi ling.

 

The participatory risk maps indicated most vulnerable localities, safe passage, and elevated buildings 

to help people understand where to for each possible situation. Disaster calendars were prepared to 

mention the months in which different disasters usually hit their respective areas. They ranked the in-

tensity of each disaster and their likely impacts on population.

A presentation at a health and 
hygiene training session.

Participants at the Governance and
Disaster Risk Reduction Workshop in May 2008.

Students at Iqra Girls High School, attending
the orientation on disasters.
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The action planning was conducted in a highly participatory manner involving different stakeholders. 

The process included conducting four inception workshops in November 2006 with representatives 

of the local government, ; and holding involved disaster risks, vulnerability scale, vulnerable structures 

community workshops with  local councilors, citizens and   mem-

bers  of different civil society organizations.   The community 

groups were primarily in identifying potential mapping their re-

spective areas on preparing social maps by identifying and safe 

areas,  recommended potential measures and coping strategies.

Acting Together to Lower Risk
 he participatory hazard mapping, vulnerability assessment exer-

cise, and training in community-based disaster risk management 

defi nitely helped these groups to strengthen themselves into 

socially viable entities. The mapping exercise was followed by 

continuous mobilization of the communities. Awareness-raising 

workshops and corner meetings developed a sense and feeling 

of getting organized to help themselves for their collective is-

sues. The PROMISE PK team made a deliberate effort to fi nd out 

those activists upon whom community had a trust. Thus utiliz-

ing their (activists') energies, groups were formed and later on 

expanded with continued social mobilization efforts. Six disaster management committees were es-

tablished under PROMISE in different residential clusters each in Ghera Basti, Ali Abad, Thakur Colony, 

Baban Shah Colony, Maheshwari Colony and Hali Road.

 

Each groups had eight members wherein at least two members must be women. Each member is giv-

en different assignments during the time of disaster, with two each for coordination and facilitation, 

relief, rehabilitation, and awareness and capacity building. Each committee elects/selects their Chair-

person and Treasurer. The DMCs were given iterative capacity building support on understanding their 

roles and responsibilities, concepts of disaster and dynamics of community organization.

They started to meet when called, and a few of them met regularly and started to look for other oppor-

tunities for their development like registering themselves as organizations and seek local government 

funds. Two of the DMCs were registered as Citizen Community Boards under the project to be able to 

mobilize public resources from district budget funds. Thus, DMCs emerged as pivots of change and 

creating a responsive attitude towards hazards.

Small-Scale Disaster Mitigation Projects
The PROMISE PK project provided seed money for small-scale disaster mitigation projects (SSDMPs) 

for each union council; the DMCs were assigned to design the projects. Every DMC used the risk as-

sessment made during the participatory risk assessment exercise and identifi ed the highest-priority 

project that could lessen their misery in case of a disaster. Most of the communities came up with very 

Learning to Act Together: Disaster Mitigation in 
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DMC members from all project sites at an orientation 
on their roles 
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useful ideas in the sense that those projects could be ef-

fective enough in their regular life; Ghera Hindu Basti is 

one such mitigation project.

The basti (hamlet) is more prone to fl ooding due to its 

low-lying location. Ghera Hindu Basti is spread over 1.8 

acres of land approximately three feet below the sea 

level; a drainage system does not exist in the Basti. Gh-

era Hindu Basti is also more vulnerable to disasters than 

any other community in the entire UC 13 in Latifabad. It 

had approximately 100 households with a population of 

about 1,200 persons, and almost 90 per cent of houses 

are made of thatched and clay material.

The average duration of fl ooding during torrential rains 

in the Basti is fi fteen days and an average two feet of wa-

ter accumulates inside houses and on the streets, which leads to worsening of community hygiene 

conditions further exacerbated by erosion of basic necessities and economic losses. Stagnant rain wa-

ter served as breeding ground for mosquitoes and other germs which cause diseases. The community 

has inadequate resources for maintaining hygiene in such conditions and consequently suffers from 

increasing burden of disease.

Terms of Partnership
Salient Features of AKPBSP and Partner Communities for Implementing PROMISE Small-Scale Disaster 

Mitigation Projects

Responsibilities of the Community

The community is to form a disaster management committee (DMC) at muhalla (colony) level rep- 

resenting more than 70 per cent of households.

DMC will be responsible for a contribution of up to 20% of the project cost, and it may be in cash or  

in kind as decided between DMC and AKPBSP.

DMC will form committees for project implementation, operation and maintenance, and audit for  

the smooth implementation of the projects.

DMC will be responsible for resolving issues arising with regard to social confl icts, regarding com- 

munity contribution, land donation, and arrangements for future operation and maintenance of the 

project.

Purchase of construction material will be made through mutual consent between DMC and AKPBSP. 

Responsibilities of AKPBSP/PROMISE
AKPBSP/PROMISE will design the project components, including detailed drawings and cost esti- 

mates etc. 

The small-scale   ' disaster mitigation project in Ghera Hindu Basti.
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AKPBSP/PROMISE will be responsible to provide onward technical supervision of the project.  

AKPBSP/PROMISE will introduce strategy for future operation and maintenance of the project.  

AKPBSP/PROMISE will provide technical assistance in purchasing of construction material.  

AKPBSP/PROMISE will provide regular supervision and monitoring in both construction and fi nan- 

cial matters of the project.

 

The DMC of Ghera Basti convened a general meeting of the community and brainstormed on the risks 

and possible aversion methods. After long sessions, the community agreed to construct storm water-

cum-regular drainage system, and to add a few sanitation facilities in the colony. An action plan was 

eventually prepared and submitted to the PROMISE PK team along with a community resolution.

A similar method of planning was also adopted in other areas of PROMISE sites in Ali Abad, Thakur Col-

ony and Maheshwari Colony. The communities in Ali Abad and Thakur Colony opted for storm water-

cum-regular drainage systems, whereas in Maheshwari colony, the community decided to improve a 

sanitation system for their SSDMP.

Terms of partnerships were signed formally between each DMC and AKPBSP. Each DMC formed a proj-

ect implementation committee with the responsibilities of procuring construction materials, supervi-

sion of ongoing works, ensuring quality checks, and, in one case, for raising money. The committee was 

also made responsible  for  providing services of labor as community contribution, and   for ensur-

ing that the community had elevated their houses. After completion of their projects, the communities 

were happy with the quality of their work.

Pooling and Multiplying Resources
PROMISE PK built capacities of DMCs in resource mobilization and networking. Two of the DMCs got 

registered under the Citizen Community Board mechanism and made efforts to seek funds for further 

development of their respective areas.

The DMCs were able to use their seed money to leverage more funds. Once the disaster mitigation 

project in Ali Abad started (construction of a storm water drain and fi lling streets with earth), the DMC 

was able to mobilize a few philanthropists from their community to help. They advocated with them so 

well that a group of philanthropists agreed to raise houses of 16 persons at the street level. Since the 

number of those affected by fl ooding was large, a selection was therefore made of the most vulnerable 

and most poor community members.

The community in Thakur colony advocated with their UC Nazim to pave their streets since the drain-

age system was already laid down through PROMISE PK. Bowing to community pressure, the UC Nazim 

agreed and got the scheme approved from District Council. The living standard of the community was 

immediately improved due to twin interventions.

Building a Rapid Task Force

Learning to Act Together: Disaster Mitigation in 
Hyderabad, Pakistan through Collaborative Initiatives
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The role of medical fi rst responder is very crucial for any emer-

gency. PROMISE PK prepared a cadre of volunteers by provid-

ing training on community-based emergency response, and 

organized them into task forces. The task force members are 

equipped with basic materials to respond to any emergency. 

The responders are in close coordination with each other and 

play their important role as and when needed. A practical dem-

onstration was witnessed when a fi re broke out in Ghera Basti in 

May 2008. Some of the MFR activists were among the very few 

that came to rescue the inhabitants, reaching the fi re even be-

fore offi cials of local agencies.

"A number of members from fi rst responders team turned up 

quickly to respond to the fi re event that occurred in Ghera Bas-

ti when almost 300 houses got fi re. The fi re was triggered by a 

short circuit. Many of the city agencies were also mobilized by these volunteers and members of di-

saster management committee, Ghera Basti," shared Mithu Bhai, Councilor and Chairman, DMC Ghera 

Basti. Because of the timely efforts, the community was saved from casualties, even" though the resi-

dents lost most of their belongings.

Mr. Iftikhar, the leader of the task force at Ali Abad, shared, "PROMISE project helped to develop us into 

an organized force ready to take any challenge in case of any emergency. Although the project has 

ended now for six months, the task force to respond emergencies is intact and we are (just) a call away 

from each other".

 

Hyderabad District is now equipped with a team of 24 skilled fi rst responders who are in turn con-

nected with the DMCs in the six demonstration sites.

Partnership among Stakeholders
A well-knitted network with different stakeholders from the civil society and the government was es-

tablished by the project; it helped to maximize the impact of interventions.

The national government established Disaster Management Authorities at the national, provincial and 

district levels, with the function of coordinating and facilitating the implementation of strategies and 

programs on disaster risk reduction, response and recovery. Their mandates cover the coordination 

and management of the whole spectrum of disaster risk management -e.g. mitigation, preparedness, 

response and recovery.

The DCO, as the head of bureaucracy at the District level, is also the deputy head of the District Disas-

ter Management Authority, with the District Nazim as head of the authority. The DMCs under PROM-

ISE were established with the primary objective of becoming representative community organizations 

able to conceptualize, plan and execute preparedness and mitigation projects in their respective com-

Naib Nazim Zafar Rajput Champion ofDRR
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munities. The DMCs are expected to mainstream at District level once the national government's Dis-

trict Disaster Management Authority gets functional (as of the time of publication, the District Disaster 

Management Authority is not yet functional).

The political and administrative leadership of Hyderabad have been appreciative of the changes that 

happened. District Naib Nazim Mr. Zafar Rajput was instrumental in the implementation of the PROM-

ISE approach by supporting the project at every stage. Sharing his views about the project, he men-

tioned: "PROMISE has brought us closer to the communities. Although the current devolution system 

in governance provides lots of opportunities for people and government to work in collaboration, the 

local governments (which are still in their infancy) needed projects like such (PROMISE) to be able to 

understand people's problems in a better way. We believe that the very informative and skill-orient-

ed training programs (participated in by the representatives of the local government and communi-

ty alike) have opened minds and developed skills for better planning and development. Through this 

project we have realized that for the success of interventions, we will have to go again and again to the 

communities, learn through them, and act".

Lessons Learned
Social mobilization remained the cross-cutting activity of this project to ensure maximum participa- 

tion of community in the disaster preparedness and mitigation work and look after post construc-

tion work with enhanced skills. 

Gender equity was ensured by giving women the opportunity to participate in project activities  

with membership in DMCs.

Participatory prioritization of community needs, based on the knowledge of hazards and vulner- 

abilities, ensures government buy-in and requisite support. Socio-economic disparities not only 

make the poor more vulnerable, but marginalize them in times of emergency.

Combining the fi nancial empowerment of the communities with transparency will generate the  

best results.

SSDMPs address gaps in the government's capacity for implementing disaster mitigation schemes  

and facilitate resource mobilization.

Trust in the worthiness of community leaders makes it easier for government to undertake DRM  

projects.

Liaise with offi cials of relevant district departments and facilitate their visits to project sites allow  

new synergies to develop.

Preparedness is incomplete without the proper human and institutional development 

*****

Learning to Act Together: Disaster Mitigation in 
Hyderabad, Pakistan through Collaborative Initiatives
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Mumbai Declaration 2009
Asia Megacities Forum 

We, the delegates, of “Asia Megacities Forum 2009 – Mainstreaming Disaster Risk Management in Urban Develop-

ment and Governance, “ have gathered in Mumbai, India from 22nd to 24th April 2009.

 We are dedicated in our efforts for disaster risk reduction and shall continue working in this direction. In fur- 

therance of this effort, we are committed to expanded collaboration among different international, national, 

state and local stakeholders in our cities. We are also committed to collaboration between our cities so that we 

can lean from each others’ experience.

 We recognize the primary responsibility of our city governments to provide safe and secure living environ- 

ment to our residents. In this direction, it is our responsibility to ensure that all aspects of our city’s develop-

ment and governance promote disaster resilience.

 We also recognize that urban governance involves several departments and agencies, who are often governed  

through different chains of command. There is thus a need for all urban local bodies to provide multi-level for-

mal or informal mechanisms for sharing information and coordination.

 Urban development planning in our cities is typically seen as an engineering or technical endeavor. There is a  

need to embed disaster risk management concepts in planning newly developing areas in our cities. We also 

need to understand the vulnerability of our currently build areas to take suitable counter-measures.

We recognize that disaster risk management planning can be improved only through better knowledge about  

ourselves, our capabilities and the potential threats. We therefore feel the following steps should be taken in 

the short-term:

a. Set up a Disaster Management Department or Focal Points in various departments of our cities;

b. Sensitize our city stakeholders about disaster risk management. Disaster Management partners from NGOs 

and civil society organizations play an important role in reaching the most vulnerable groups;

c. Carry out vulnerability and risk assessment based on past experiences of different disasters;

d. Identify weak links in our disaster response system on the basis of vulnerability and risk assessment;

e. Develop and implement Standard Operating Procedures for various stakeholders in our city to function in a 

coordinated manner following disasters; and

f. Continue the tradition or regular interaction between our cities and other stakeholders to benchmark our 

activities and learn from others.

In the medium to long term, our cities are committed to improving their resilience to both current and emerg- 

ing hazards such as climate change. We feel that the following initiatives, among others, should be taken:

a. To carry out risk assessment to different hazards in a scientifi cally sound manner; 

b. To strengthen preparedness to disasters including developing early warning systems where feasible;

c. To integrate mitigation and preparedness as important components or planning various developmental 

programs; and

Finally, we reiterate our resolve to continue our efforts to reduce our vulnerability to disasters in a sustainable  

and technically sound manner.

Twenty-Fourth April, two Thousand Nine, at Mumbai, India.
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The Incheon Declaration : Building a Local 
Government Alliances for Disaster Risk Reduction

UNISDR

The Conference participants have come to an agreement to actively move the disaster risk reduction 

and climate change adaptation agenda forward through an Alliance of Local Governments for Disaster 

Risk Reduction, with 200 participants from national to local government levels, local authorities, asso-

ciations and networks, professional and technical organizations, academia, the private sector and civil 

society, and the UN present. Conference participants thank Incheon Metropolitan City and the United

Nations secretariat of the International Strategy for Disaster Reduction (UNISDR) for hosting this meet-

ing and for their leadership in building this Alliance.

The group of Ministers and Members of Parliament participating in the Conference met in support of 

this cause, and committed to continue championing the subject for the benefi t of humankind, to work 

together across political boundaries and to make sure that the recommendations and learning

reach the population at risk.

We agreed to target ‘local governments’ and use this as the encompassing term for urban and rural 

communities of different size and level (regional, provincial, metropolitan, cities, municipalities, town-

ships and villages), in the global awareness campaign lead by ISDR and partners and in the Alliance. 

We also agreed to focus especially on reaching the poor and high risk communities with our efforts to 

reduce risk and build resilient communities, and to engage with grass-roots organizations and people, 

to motivate and involve them directly. The campaign will primarily target mayors, other local leaders 

and technical staff involved in urban development, as well as national authorities responsible for local 

development and/or disaster risk reduction.

The challenges we have identifi ed:
In the Plenary Sessions, the four Thematic Sessions and in particular, the discussions, the following key 

challenges and issues have been identifi ed: 

Political opportunity 
In his opening remarks, the UN Secretary-General, Ban Ki-moon, asked how local governments could 

actively contribute to address climate change and reduce the increasing risk of disasters. He called for 

the need of world leaders in this area to include mayors, townships and community leaders to address 

climate change and disaster risk reduction. This commitment presents an opportunity to scale-up the 

political empowerment and voice of local governments on the international scene, which is often still 

weak or even absent.
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Urban risk on the increase
More than 50% of the global population now lives in urban areas with an increasing population ex-

posed to failing infrastructure, sanitation defi ciencies, and lack of basic services, among many other risk 

factors. The 2009 Global Assessment Report on Disaster Risk Reduction lists unplanned urbanization 

and poor urban governance as two main underlying factors accelerating disaster risk. Other important 

risk drivers are vulnerable rural livelihoods and ecosystem decline. Risk is increasing in urban agglom-

erations of different size due to unplanned urbanization and accelerated migration from rural areas or 

smaller cities. The low institutional capacity of local authorities to provide land and services to the poor 

leads to urban growth of informal settlements in hazard prone areas (900 millions in informal settle-

ments- increasing by 25 million per year). Urban hazards (e.g. fl ooding) are exacerbated by the lack of 

investment in infrastructure as well as of poor environmental management. With respect to fl ooding, 

the lack of appropriate storm drainage systems is a major cause for urban fl oods.

Disaster risk reduction in rural communities
The risks are not only to be found in urban areas. The challenge faced by rural impoverished communi-

ties and their local governments in small villages and townships, especially those with large day-to-day 

dependency on crops, livestocks and natural resources, during and after disasters are multi- dimension-

al. While local communities have developed indigenous knowledge for disaster risk reduction to mini-

mize risk, the adoption of new technologies, tools and sharing of good practices by local governments 

can go a long way to reduce risk in those communities and enhance adaptation to climate change.

The exploration of alternatives to ever-increasing metropolises and increased urban risk
Faced with the unsustainable migration of rural population to urban areas - usually of the poorest 

ones and often triggered by localized disasters - totally lacking in effi cient and sustainable infrastruc-

ture, there is a need to encourage regional economic development in rural areas and smaller cities. This 

would provide opportunities for planned urban areas of sustainable proportions that would obviate 

the need for mass migration to achieve family economic opportunities. Governments should not just 

recognize that huge numbers of people are moving to unsustainable cities but may need to actively 

intervene with effective planning and economic investment to provide an alternative.

Advocacy for local level disaster risk reduction and the empowerment of local governments
We need to more actively mobilize political support for the engagement of a wider group of stake-

holders, not only the local governments, but national governments, civil society and the private sector. 

We recognize that local governments can actively contribute to solving global issues.

Local governance for risk reduction
It is the local government that is the fi rst responder, and the one responsible for community develop-

ment and sustainable disaster risk reduction. The empowerment of local governments must be a key 

priority in order to encourage democratic decision-making that involves the citizens and all key stake-

holders at the local level. The proper confi rmative authority of the local government, human capacity 

and allocation of appropriate resources needs to be ensured.



 |  146  |

Risk reduction at the local level depends on good local governance, particularly in the political deci-

sion-making and formulation of policy and enforcement relating to land use planning, regulatory con-

trols, zoning, and construction standards. Risk reduction calls for fl exibility in the decision making pro-

cess and the empowerment of communities, which in turn pushes transparency and good governance.

The value and usefulness of an Alliance of Local Governments for Disaster Risk Reduction can assist in 

the facilitation of good governance and create the space for stakeholders to work together.

Every disaster brings to bear questioning of accountability of local and regional authorities, and wheth-

er they are over-ruled by national authorities.

Each local or provincial government should have an explicit policy and action plan for disaster risk re-

duction, and dedicated personnel and budget assigned.

Move from a ‘disaster response’ mode to a ‘risk reduction’ mode
The age old challenge that still exists with many local governments, is to change the mind set from 

disaster response to disaster reduction and preparedness. “Mind set” means the understanding, the 

awareness and current way of understanding and doing things. The challenge is to bring the issues of 

disaster risk to a new level of signifi cance for local governments. We need to clearly describe what the 

local authorities need to achieve: to localize the Hyogo Framework for Action.

Disaster risk reduction is an investment - not a cost
We face an ongoing challenge to justify the need for resources to invest in reducing risk and how to ef-

fectively utilize national resources by whichever sphere of government is in the best position to utilize 

such resources. A World Bank led mile-stone study on the Economics of Disasters will be launched mid-

November 2009. It will include important evidence to build the case for savings and benefi ts - and the 

costs of not addressing disaster risk.

The methodology may well be used for the local government to provide its own analysis of costs and 

benefi ts to negotiate with national governments. It is important to refl ect on how information and 

data is gathered for global reports like this. Does it represent the reality on the ground? We recom-

mend as a principle that participatory approaches are used for data gathering for all studies to truly 

refl ect the realities, and to build ownership at the local level.

Planning for disaster risk reduction
The need for a more widespread development of municipal risk assessments and maps as well as of lo-

cal vulnerability and capacity assessments exists. These studies should serve as the basis for local and 

urban development plans and programmes and the development of municipal disaster risk manage-

ment plans. Many good lessons are available, these need to be shared. We call for such practices to be 

shared by different means and ways such as web resources to be broadly available. 

The Incheon Declaration : Building a Locak Government 
Alliances for Disaster Risk Reduction
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Partnerships
The key partners in any effective democratic decision-making are the citizens - the people-, the inter-

est groups and the organizations and structures that can assist in this process, often including specifi c 

cultural organizations and their leaders, e.g. religious, grass-root organizations, NGOs and traditional 

leaders.

The challenge is to fi nd ways to work with local businesses and companies, to ensure there is an oppor-

tunity to involve the private sector when policy is being developed by local governments, in projects 

aimed at reducing risks, and creating strong sustainable public private partnerships in the framework 

of Corporate Social Responsibility. In doing so, decisions relating to these must be made transparently 

and with sound technical and sustainable understanding of the consequences of such decisions, to 

not create new risks. For example, telecommunications services provision could be an opportunity to 

develop partnerships with emergency response and disaster reduction and preparedness. To be effec-

tive, they must be developed ahead of time.

Climate change adaptation, mitigation and disaster risk reduction
Given the ‘front-line’ status of local governments, there is an urgent need to inform communities and 

local governments about local level climate change implications and practical guidance for adaptation, 

as well as of climate change mitigation opportunities. Local climate change adaptation and mitigation 

efforts can be the most powerful method of minimizing potential disaster losses due to local climate 

variability and extreme events that have immediate implications.

What is the capacity of local government to deal with this responsibly?

Local governments are considered as one of the pillars in the proposal for a new agreement within the 

UN Framework Convention on Climate Change. To fulfi ll this role, they need strong collaborations and 

partnerships to enhance the linkage with national policies and initiatives. Local governments and ac-

tors can provide basic data, currently unavailable, and feedback from a local perspective on how disas-

ter risk reduction, adaptation and climate change mitigation actions are being integrated in the local 

sustainable development processes. We see as an opportunity the outcomes of the 4th Asia Ministerial 

Conference on Disaster Risk Reduction to be held in Incheon, Republic of Korea in 2010, will carry the 

theme of “Climate Change Adaptation and Disaster Risk Reduction”. Local governments can provide the 

necessary political leadership assist to reverse climate change and reduce climate risk. A collective of 

local government organizations and individuals can achieve this together, in the Campaign and Alli-

ance. We need to create nationally political space, and to use ISDR as an advocacy vehicle. Role models 

and good examples should be collected and disseminated in the Campaign and by the Alliance.

Tools for disaster risk reduction
A vast number of tools, guidelines, templates and other useful resources already exists and only needs 

to be adapted or updated for specifi c use by local government authorities and local communities. The 

challenge is to locate, collect and create access points for a range of tools and resources for disaster risk 
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reduction. Research, monitoring and evaluation should be considered in all project and programme 

development.

Capacity development for local authorities
This is certainly one of the most pressing issues, as capacity development can have a signifi cant impact 

on minimizing losses from disaster events, climate change and variability and on strengthening de-

centralization of resources. There are many existing international, regional, national and local centers, 

training institutions and academia to build on. Capacity development is recognized as a vital ingredi-

ent for decentralized disaster risk reduction and sustainable local development and for empowering 

local government units and communities. As such, capacity development is a necessary component 

in building the Local Government Alliance for Disaster Risk Reduction in carrying out the World Cam-

paign.

Improved information and communications technology (ICT) is a necessity
Capacities of stakeholders to use ICT for disaster risk reduction need to be strengthened. ICT can em-

power people, communities and organizations to become more self-suffi cient in dealing with and 

managing disaster situations and their aftermath. The use of ICT can increase the effi ciency of manag-

ing the disaster reduction processes and, as a result, enhance the delivery of services to people at local 

and community levels and beyond. ICTs facilitate and enhance coordination, collaboration at all stages 

of the process dealing with disaster risk reduction, such as planning, early warning and increased com-

munication among stakeholders.

Where appropriate, access to resources should be designated to increase ICT capacities at the local lev-

el, to build on existing conditions, and opportunities to partner with private sector operators should be 

explored.

Way forward
Arising from this meeting, the following concrete objectives have been identifi ed as priorities to take 

into account for the ISDR system 2010-2011 World Disaster Reduction Campaign for local governments 

on urban risk reduction and the supporting Alliance of Local Governments:

Communicating clearly for disaster risk reduction
We collectively agree to recognize and to actively promote the use of straightforward, common sense 

language in all aspects of disaster risk reduction. Effective communications is critical to delivering a 

clear and readily understandable set of messages about the use, value and importance of disaster risk 

reduction to communities and local governments in all areas.

Political engagement
The Alliance, as part of the World Campaign, will establish a compact between national and local gov-

ernments, particularly those who can demonstrate strong partnering and interaction towards the com-

mon goals of disaster risk reduction including the utilization of resources.

The Incheon Declaration : Building a Locak Government 
Alliances for Disaster Risk Reduction
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Champions
We will seek to identify at least 25 “Champions” from local governments, and from national govern-

ments for local and urban development, with demonstrated leadership in this area (see criteria). These 

Champions will be invited to commit time to help raising awareness and advocating local govern-

ments needs at the highest levels and promote broad partnerships, through a bottom-up approach. A 

target for the Campaign will be to improve the commitment of the UN to work with local government 

in risk reduction and climate change adaptation and mitigation programmes.

Promoting capacity development for local governments at all levels
We shall, as an Alliance, develop a  long-term mission and work plan, towards 2015 and beyond, to ac-

tively promote capacity development and training programmes at  the international, regional, national 

and local level, with the aim of enhancing human resource development, necessary to empower the 

role of local governments and actors in disaster risk reduction.

As part of the immediate ISDR campaign strategy the following capacity development actions should 

be considered, to be carried out by existing training facilities, champions and partners in each region:

Inventory of resources and opportunities available worldwide at all levels; 

Support to localize and indigenize of training programmes to reach communities and local govern- 

ments in all areas;

A plan to initiate a “Training of Trainers” programme, utilizing the new Incheon ISDR Training facil- 

ity and existing institutes and organizations with already developed training and capacity develop-

ment, to develop disaster risk management awareness and capacity, targeting  local governments 

and legislators. It will build on specifi c partnerships and available resources in each region;

Partnerships for curricula development (technical, policy and legislative contents) through and with  

the support of UNISDR Regional Offi ces;

Support of disaster risk reduction mainstreaming within the already existing capacity development  

programmes;

Besides training, promotion of capacity development through experience sharing, south-south ex- 

change and knowledge transfer; networking and partnership building; and joint project develop-

ment and implementation.

The Alliance will promote decentralization and mobilization of resources especially from national to 

local levels to facilitate equal access to existing opportunities as well as the development of local op-

portunities responding to specifi c local needs.

Localizing the Hyogo Framework for Action (HFA), and mid-term review:
After the fi rst fi ve years of implementing the Hyogo Framework, much has been learned and achieved, 

however, it has been affi rmed that the process needs to reach out further to local governments and lo-

cal communities. The mid-term Review 2009-2010 will offer a number of opportunities and challenges 

for local governments and particularly local-level high risk communities. These ‘front-line’ organizations 
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will be called upon to help to upscale the implementation of the HFA and to lead and mobilize com-

munities to adopt and use this disaster risk reduction tool.

Local Governments and Alliance networks around the world will be called upon to spread the message 

of the HFA, to collect success stories and to share country-specifi c experiences. Achieving the goals 

and objectives of the HFA by 2015 will not be possible without the support and collaboration of local 

government authorities.

The HFA midterm review is also a signifi cant opportunity to contribute to the new urban risk reduction 

initiative and World Campaign 2010-2011, which will also stimulate local action for the implementation 

of the HFA. This shall be accompanied by a comprehensive advocacy campaign to build awareness of 

both the HFA and disaster risk reduction.

Disaster risk reduction and climate change adaptation and mitigation– what does this mean for 
local governments?
This is a pressing issue for everyone. Local governments must become the drivers of adaptation and 

mitigation strategies that will result in greatly reduced disaster risk and loss potential. The campaign 

will focus on sharing practical measures on effective climate change adaptation and the links to disas-

ter risk reduction.

Select showcase local governments as role models for resilient cities
We propose to start with a minimum of 25 cases as role models and commit to communicate exam-

ples to UNISDR. This is proposed as the starting point. We will aim at having thousands of local govern-

ments involved by the end of the campaign, with increasing numbers towards 2015 and beyond.

What does this mean for each of those local governments? Initiatives to recognize good achievements 

and examples of successful local risk reduction examples have to be set up - UNISDR will develop a 

matrix and share it with the Alliance for nominations and follow-up.

UNISDR will coordinate the global campaign strategy, and especially focus on:
Facilitating the political space between local governments, national governments and the UN for  

disaster risk reduction,

Providing for a coordinated public awareness and media campaign, which will build on local, na- 

tional and international partners outreach capacities (engage with professional marketing and me-

dia experts), and

During the campaign, committing to facilitate the compilation of existing tools and good practices,  

and promoting capacity development, learning and sharing of experience between champion local 

governments and with the partners in each region.

The Incheon Declaration : Building a Locak Government 
Alliances for Disaster Risk Reduction
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Commitment

The Alliance of participants at this Conference will serve as primary consultative group for the global 

campaign. Specifi c responsibilities of institutions and networks will be set out in the campaign strat-

egy, based on their specifi c commitment to take responsibility for aspects of the campaign. UNISDR 

will call upon the participants in this meeting as the advisors to the campaign and launch a call for 

“champions” and role model cities and other local governments with good practices- to demonstrate 

the attributes of a disaster resilient city and local government.

The concentrated global awareness campaign on urban risk reduction (see possible slogans proposed 

in annex) takes place during 2010-2011 and will build on previous ISDR campaigns for safer schools 

and safer hospitals. After this, the campaign will continue with the Alliance, national and local govern-

ment organizations and partners to promote disaster resilient local governments at all levels with tar-

gets for 2015, and beyond.

Criteria for selection of Champions
High profi le leader with possibility to mobilize others and infl uence policy or action (national, local,  

community)

Belong to a local government (city, municipality, township, village) with some good practice to share  

in disaster risk reduction, or under development (see the 10 Basic Attributes of a Disaster Resilient 

City and Local Government).

Be willing to set aside time to participate in international, regional and/or national dialogues and  

events

Be able to convey messages to reach the people: compose songs, slogans and/or articles 
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A Ten-point Checklist for Local Governments 
– Ten Essentials for Making Cities Resilient

UNISDR

(The Checklist builds on the priorities identifi ed in the Hyogo Framework for Action 2005-2015: Build-

ing the Resilience of Nations and Communities to Disasters)

1.  Put in place organization and coordination to understand and reduce disaster risk, based on par-

ticipation of citizen groups and civil society. Build local alliances. Ensure that all departments un-

derstand their role to disaster risk reduction and preparedness.

2.  Assign a budget for disaster risk reduction and provide incentives for homeowners, low income 

families, communities, businesses and public sector to invest in reducing the risks they face.

3.  Maintain up to date data on hazards and vulnerabilities, prepare risk assessments and use these as 

the basis for urban development plans and decisions. Ensure that this information and the plans 

for your city’s resilience are readily available to the public and fully discussed with them.

4.  Invest in and maintain critical infrastructure that reduces risk, such as fl ood drainage, adjusted 

where needed to cope with climate change.

5.  Assess the safety of all schools and health facilities and upgrade these as necessary.

6.  Apply and enforce realistic, risk compliant building regulations and land use planning principles. 

Identify safe land for low income citizens and develop upgrading of informal settlements, wher-

ever feasible.

7.  Ensure education programmes and training on disaster risk reduction are in place in schools and 

local communities.

8.  Protect ecosystems and natural buffers to mitigate fl oods, storm surges and other hazards to which 

your city may be vulnerable. Adapt to climate change by building on good risk reduction practices.

9.  Install early warning systems and emergency management capacities in your city and hold regu-

lar public preparedness drills.

10.  After any disaster, ensure that the needs of the survivors are placed at the centre of reconstruc-

tion with support for them and their community organizations to design and help implement 

responses, including rebuilding homes and livelihoods.
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