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FACING UPTO CLIMATE CHANGE IN SOUTH ASIA

Mozaharul Alam and Laurel A. Murray

INTRODUCTION

The Third Assessment Report of Working Group Il of the Intergovernmental Panel on Climate Change (IPCC)
predicted that climate change would impose significant stress on resources throughout Asia. The Asian
region is home to more than 60% of the world’s population; natural resources are already under stress, and
the resilience of most sectors to climate change is poor. Many countries are socio-economically dependent
on natural resources such as water, forest, grass-land and rangeland, and fisheries, and changes to these
resources as a result of climate change will have far-reaching implications. For example, food and fibre,
biodiversity, water resources, coastal ecosystems and human settlements in South Asia are thought to be
highly vulnerable to climate change. The impacts of climate change are expected to vary significantly across
the different sub-regions and countries of Asia and certain countries will be able to cope better than others.
The Least Developed Countries (LDCs), which are already struggling to tackle issues of poverty, health and
education, are expected to be among the most vulnerable to climate change and extreme events because of
their lack of economic strength, low level of institutional capabilities and greater dependence on climate-
sensitive resources. It is vital that realistic measures for adapting to climate change are developed for these
vulnerable countries and integrated into their wider development agenda.

This paper summarises an assessment made of three South Asian LDC countries, Bangladesh, Bhutan and
Nepal (Alam, 20044, b and c), carried out under the fellowship programme of the Capacity Strengthening of
Least Developed Coun-tries (LDCs) to Adaptation to Climate Change (CLACC) project. This project was
implemented jointly by a group of Southern institutes under the leadership of the International Institute of
Environment and Development (I[ED). The assessment looked at climate change impacts on development
and the integra-tion of climate change adaptation policies. In this paper we first review the anticipated ¢
limate change impacts for these three countries and their implications for development policies. We then
highlight some potential adaptation measures and strategies for the region to lessen the impacts of climate
change, variability and extreme events. Our goal is to demonstrate that governments and donor agencies
must recognise the threat climate change poses to development prospects in South Asia, particularly in
LDCs, and ensure that adaptation measures are formulated and integrated into the wider development
agenda.

REGIONAL CHARACTERISTICS

Geophysical context

Geophysical characteristics vary significantly among the three LDC countries reviewed in this study (see
map), ranging from Himalayan mountainous ecosys-tems to low-lying coastal ecosystems. The coastal zones,
floodplains and inner mountainous areas with river valleys support most economic and cultural activ-ity.
Bangladesh is broadly divided into three geological land types: floodplain (80%), Pleistocene terrace (8%),
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and Tertiary hills (12%). Bhutan’s land area can be divided into southern foothills, inner Himalayas and higher
Himalayas. The southern foothills rise from the plains to a height of 1,500 metres but are only about 20
kilometres wide. The inner Himalayas gradually rise to about 3,000 metres and contain the broad river valleys
of central Bhutan, the economic and cultural heartland of the country. The northern region comprises the
main Himalayan range of the high mountains. In Nepal, the Terai plain, the Siwalik Hills, the Middle Mountains,
the High Mountains (consisting of the Main Himalayas and the Inner Himalayan Valleys), and the High
Himalayas all have distinguishing characteristics. The Terai region, where land is most suitable for cultivation,
lies below 610 metres, comprises 23% of the total land area and contains 48% of the population (CBS,
2002).

Climatic context

South Asia’s climate encompasses a wide range of altitudinal zones and micro-climatic conditions. These
range from tropical to arctic, creating highly diverse ecosystems. The region is characterised by very low to
high temperatures, heavy rainfall, often excessive humidity and marked seasonal variations. The Himalayan
mountain chain produces a more or less tropical climate through-out the year in Bangladesh. In Bhutan,
there is a wide range of altitudinal vari-ation, from tropical to temperate, over a short distance. The climate
of Nepal changes from arctic to tropical along the 200 km span from the northern to southern border. Rainfall
in these three countries is concentrated in the monsoon season with 60 to 90% of total rainfall occurring
during monsoon/summer time.
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Socio-economic context

The total population of these three South Asian LDCs is roughly 155 million (Bangladesh: 131; Bhutan: 0.75;
and Nepal: 23 million) with very low per capita GDP, ranging from US$250 to 695 (UNDP, 2004). The population
of the region is increasing, with significant variation in urban and rural population growth. It is estimated that
the population of Bangladesh will be 170 million by the year 2020 (WB and BCAS, 1998). The population of
Nepal is estimated to increase to between 29.87 and 34.56 million by 2016 (MoEP, 1998).

The Human Development Index (HDI) provides a measure of the status of human development within a
country and represents life expectancy, literacy and stan-dard of living (in terms of GDP per capita in purchasing
power). Happily, all three countries have shown an increase in their HDI. For example, the HDI for Bangladesh
has improved from 0.350 in 1980 to 0.509 in 2002, moving the country from a low human development
category to a medium development cate-gory (UNDP, 2004). However, despite such improvement at the
macroeconomic level, Bangladesh still faces significant challenges in combating poverty, with 36% of people
living on US$1 per day.

In contrast, extreme poverty is relatively rare in Bhutan and few suffer from hunger or homelessness. Life
expectancy has risen from 37 years in 1960 to 66 years in 1997, while over the same period the proportion
of the population with access to safe water has risen from 31% to 63% (TPCS, 2000). Nevertheless, the
population still relies heavily on subsistence agriculture, and rural incomes and agricultural productivity
are low.

Despite its natural beauty and enormous potential for hydropower and tourism, Nepal is one of the poorest
countries with 82.5% of the population living below the international poverty line of US$2 per day (World
Bank, 2003). A Gini Coefficient of 0.37 indicates that income distribution is highly uneven. In fact, some 38%
of the population survives on less than US$1 per day. The wealthiest 20% of the popula-tion claims nearly
45% of total annual national income, while the poorest 20% can claim only 7.6%. Aggregate funding from
various international agencies constitutes approximately 45% of Nepal’s entire government expenditure (World
Bank, 2002).

Economic context

Overall, macroeconomic stability and economic growth are improving in these three countries. GDP growth
has increased steadily, ranging from 4 to 7%. Market oriented economic reforms and deregulations in
Bangladesh in the early 1990s have led to a more secure macroeconomic environment. The average annual
GDP growth was 4.65% from 1991 through 1995 and rose to 5.49% from 1996 through 2000. The per capita
Net National Income (NNI) rose from US$317 in 1995 to US$354 in 2000. Bhutan had an estimated GDP
growth rate of 7.7% in 2002, higher than the 7.2% recorded in 2001. The per capita income of an average
Nepalese is approximately US$ 250 per annum. The size of the national GDP is approximately US$5.5 billion
with an annual average growth rate of 4.9%. Agriculture and agricultural products contribute the greatest
share of GDP in all three countries. In addition, agriculture also provides a livelihood for nearly three-quarters
of the labour force. A heavy reliance on agriculture, as well as on other climate-sensitive sectors such as
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hydropower and tourism, make the economies in South Asia highly vulnerable to climate variability. The
importance of other sectors in the three countries varies depending on resource availability and differ-ences
in economic activities. For example, tourism and power contribute signifi-cantly to economic growth in Nepal
and Bhutan, respectively. On the other hand, the service sector has become an important contributor to the
GDP of Bangladesh.

DEVELOPMENT GOALS

Poverty alleviation and improved well-being are two common and overarching development goals for all three
countries. However, indicators, means, and strate-gies for achieving these objectives differ considerably for
each individual country. Bangladesh’s Poverty Reduction Strategy Paper (PRSP) follows the Millennium
Development Goals (MDGs)—to halve poverty by 2015, while Nepal’s Tenth Plan seeks to reduce poverty by
8% (from 38% to 30% of the population) between 2002 and 2007. Nepal also aims for a 10% improvement
in human development indicators and a 6.2% increase in the economy. Gross National Happiness is Bhutan’s
overarching development philosophy. The country’s Ninth Plan has noted that while Bhutan is prepared for
change, it is essential to have a clear-cut perspec-tive on the objectives and the guiding principles for
change. The country’s devel-opment goals place an emphasis on holistic development, advocating that
growth must be both social and economic and placing equal importance on spiritual, emotional and cultural
needs, on the one hand, and the material well-being of society on the other.

Bangladesh’s poverty alleviation programme prioritises human resources devel-opment and education. It is
increasingly being recognised in Bangladesh that envi ronmental concerns must be integrated, or mainstreamed,
into all development activities. Specific environmental actions required for sustainable development also
include community participation in local level planning and management of local resources. In Bhutan,
having accepted that the maximisation of Gross National Happiness is a philosophy, the Government has
identified four areas as the main pillars for development: (a) economic growth and development; (b) preservation
and promotion of cultural heritage; (c) preservation and sustainable use of the environment; and (d) good
governance. Nepal's strategy for achieving its objectives is based on the “Four Pillars” of poverty reduction
which are (a) broad-based economic growth; (b) social sector development, including human development;
(c) targeted programmes for underprivileged groups; and (d) good governance.

Development challenges

There are many driving forces in all three countries compelling people to over-exploit their natural resources.
These include poverty combined with rapid popu-lation growth, high levels of unemployment or under
employment, natural disasters, low levels of education, and lack of institutional capability. Unplanned agricultural
practices and encroachment on forest areas for agriculture and settle-ment also put increased pressure on
resources. Unplanned or inadequate rural infrastructure development and the growing demands of increasing
urbanisation are also devouring productive land. The major threat to Bangladesh agriculture is that production
is becoming less and less competitive. Overall, production costs are increasing, making investment in agriculture
less attractive, and thus affect-ing total production. Furthermore, land degradation, extreme floods and poor
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water availability in the dry season are undermining agricultural production and food self sufficiency. A major
economic challenge for Bhutan stems from it being a least developed economy with special structural constraints
and vulnerabilities. The direct linkage of the Bhutanese currency to the Indian rupee, combined with large
inflows of foreign aid and hydropower revenue, push up the wages of unskilled workers, making exports
(except from hydropower) less competitive and hampering efforts to diversify the economy.

Moreover, Bhutan faces unique challenges being a land-locked country with a mountainous topography and
scattered settlements, result-ing in higher costs for social services and infrastructure development. This also
has increased pressure on the national budget, diverting resources from direct invest-ment in production.

In Nepal, apart from an urgent need to address the issues of political stability, domestic security and conflict
mitigation, which obstruct poverty reduction and economic growth, the main challenge will be to increase the
performance of the agricultural sector. In particular, poor farmers need both encouragement to change their
practices (for example, to diversify their crops) and improved access to agri-cultural infrastructure and facilities
such as water and credit. Furthermore, basic social services in the rural areas urgently need to be improved.
Enforcing existing environmental laws would go a long way to curb environmental degradation, as well as
targeting polluting industries and assisting in their relocation. Improving governance and diminishing corruption
is also a major requirement for enhancing development in all three South Asian countries. Good governance
is an essential precondition for a fairer and more successful development policy based on comprehensive
civil service reforms to increase efficiency and account-ability both at central and local levels.

IMPACTS OF CLIMATE CHANGE

In the last decade, a humber of studies have been carried out on climate change impacts, vulnerability and
adaptation measures for Bangladesh, Bhutan and Nepal. Key climate change related studies include a)
climate change country study under US climate change study programme (Huq et al., 1999); b) initial
national communication to the United Framework Convention on Climate Change (DoE, 2002); and ¢) OECD
studies on Bangladesh and Nepal in 2003 (Shardul et al., 2003a and 2003b). Assessments for Bangladesh
have also considered sea-level rise, which is another important aspect of climate change in this country. The
most damaging impacts of climate change for all three countries will be to water resources and agriculture,
and through natural disasters such as floods, droughts and glacier lake outbursts. These events already
drastically affect crop produc-tivity almost every year.

Water resources

Water related impacts of climate change and sea level rise are likely to be some of the most critical issues for
Bangladesh. Climate change is predicted to increase both coastal (from sea and river water) and inland
flooding (river/rain water) in Bangladesh (Box VII). In addition, changes of the riverbed from sedimentation
and changes in morphological processes due to seasonal variation of water level and flow will also be
serious. A combination of development and climate change scenarios indicates that the Lower Ganges and
the Surma floodplains of Bangladesh will be the most vulnerable. On the other hand, the north-central region
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may become flood-free if the major rivers have embankments built—some-thing which has been considered
under some development scenarios. The possi-bility of winter (dry season) drought will increase in certain
areas.

There are numerous snow-clad mountains and glacial lakes in the northern region of Bhutan. Increases in
temperature caused by global warming will result in the retreat of glaciers, increasing the volume of such
lakes and ultimately provoking glacial lake outburst floods (GLOFs) with potentially catastrophic consequence.
The October 1994 flash flood on the Pho Chhu River following a glacial lake outburst in the Lunana area was
one such example. Impacts include disruption to the quantity of river water used for hydropower generation;
destruction of settle-ments, infrastructure, and agricultural lands; and loss of biodiversity and even human
lives downstream.

In Nepal, geoscientists have also noted that the number and volume of GLOF hazards is growing. Some of
these floods have produced discharge rates of up to 30,000 m3/sec and can run for distances of 200 km
(Richardson and Reynolds, 2000). In the past, these disasters have caused enormous destruction. The most
significant documented GLOF event occurred in Nepal in 1985 and resulted in extensive damage. This GLOF
caused a 10 to 15 metre high surge of water and debris to flood down the Bhote Koshi and Dudh Koshi Rivers
for 90 kilometres. At its peak, 2,000 m /sec was discharged; two to four times the magnitude of maximum
monsoon flood levels. It destroyed the Namche Small Hydel Project, which was almost near completion at
the time, and cost approximately NPR 45 million. Moreover, limited opportunities for safe and sustainable
livelihoods in the mountains mean that population densities are growing within the river valleys where the
vulnerability to GLOFs increases. The population growth means that there are now more people exposed to
GLOFs and other climate-related disas-ters, and this is compounded by the expansion of infrastructure and
settlements in the vulnerable areas.

Some climate models predict an increase in rainfall intensity, which may increase runoff, enhance soil
erosion on cleared land and accelerate sedimentation in the existing water supplies or reservoirs. Not only
will this reduce the potential of a catchment to retain water, but it will also cause water quality to deteriorate.
A reduction in the average flow of snow fed rivers, combined with an increase in peak flows and sediment
yield, would have major impacts on hydropower gener-ation, urban water supply and agriculture.
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Coastal Zone Vulnerability in Bangladesh

. Several studies have shown that coastal zone vulnerability would be acute due to the combined effects of
climate change, sea level rise, subsidence, and changes of upstream river discharge, cyclone, and coastal
embankments. There are four key primary physical effects (WB, 2000):

o The effect of saline water intrusion in the estuaries and into the groundwater would be stimulated by low river
flow, sea level rise and subsidence. Pressure of the growing population and economic development will
further reduce fresh water availability in future. The adverse effects of salt-water intrusion will be significant
on coastal agriculture and the availability of fresh water for public and industrial water supply.

. The combined effect of higher sea water levels, subsidence, siltation of estuary branches, higher riverbed
levels and reduced sedimentation in flood-protected areas will impede drainage and will gradually increase
water logging problems. The problem will be aggravated by the continuous development of infrastructure
(e.g. roads), reducing further the limited natural drainage capacity in the delta. Increased periods of inundation
may hamper agricultural productivity, and will also threaten human health by increasing the potential for
water borne disease.

. Disturbance of coastal morphological processes would become a significant problem under a warmer climate.
Bangladesh’s coastal morphological processes are extremely dynamic, partly because of the tidal and seasonal
variations in river flows and run off. Climate change is expected toincrease these variations, with two main
(related) processes involved:

o Increased bank erosion and bed level changes of coastal rivers and estuaries.
. Disturbance of the balance between river sediment transport and deposition in rivers, flood plains, and
coastal areas.

. Increased intensity of extreme events.The coastal areas of Bangladesh and the Bay of Bengal are located at
the tip of northern Indian Ocean and are frequently hit by severe cyclonic storms, generating long wave tidal
surges which are aggravated because the Bay itself is quite shallow.

Cyclones and storm surges are expected to become more intense with climate change..Though the country
is relatively well equipped in one aspect of disaster management, increased intensity of the disasters implies
major constraints to the country’s social and economic development.

Agriculture

The agricultural sector is the major source of employment for all three countries and will remain so in the
coming decades. Loss of both agricultural land and production will adversely affect people’s livelihoods,
especially among the rural poor. Under a severe climate change scenario (a 4 degree centigrade temperature
rise, increased evaporation of 22%), the potential shortfall in rice production in Bangladesh could exceed
30%, while that for wheat and potato could be as high as 50 and 70%, respectively (Karim, 1996). Even
under a moderate climate change scenario the crop loss due to salinity intrusion could be 0.2 Mt annually
(Habibul-lah et al., 1999). The anticipated drop in agricultural production, when coupled with losses in other
sectors, will have a deep impact on the development prospects for these South Asian countries, severely
threatening food security. The ultimate impact of loss of food grain production would be to use hard currency
to increase food imports.
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For Bhutan, a temperature increase of 2 C would shift the cultivation zone for crops sensitive to low temperatures
into higher elevations. Although this may seem a positive spinoff, the steep slopes at this altitude are unsuitable
for agriculture. Related cropping patterns would be affected and there is likely to be further degra-dation of
hill ecosystems.

Nepal has a high dependency on agriculture and over 80% of all water in the country is used for irrigation.
Higher temperatures, increased evapo-transpiration and decreased winter precipitation may bring about
more droughts. Studies in Southwest Asia show that decreased winter snowfall on glaciers does indeed
decrease the spring/summer runoff. This has already caused severe droughts in Iran and Pakistan in areas
that depend on water from mountain sources (Subbiah, 2001). A similar pattern would severely affect irrigation
and farming livelihoods in Nepal. The land that can be cultivated varies by location and season, since the vast
majority of surface water irrigation systems in Nepal depend on the water flowing at its source (USCSP,
1997). In some cases, the winter cropping area is only 20% of the cultivable area during the summer.

Some predict some positive impacts on agriculture from climate change and its causes, such as increased
temperatures and higher carbon dioxide levels. While these may have positive impacts on crop yields, this is
only where moisture is not a constraint. For example, the apparent increase in Boro yield in Bangladesh as a
result of increased carbon dioxide would be constrained by moisture stress. A 60% mois-ture stress on top of
other effects might cause as high as a 32% decline in Boro yield, instead of having an overall 20% net
increase (Karim et al., 1999). It is feared that moisture stress would be more intense during the dry season,
which might force Bangladeshi farmers to reduce the area for Boro cultivation altogether. Warmer temperatures
may also increase the occurrence of extreme events or pests, again offsetting any potential benefits. Both
crops and livestock would be affected by an increase in disease or alien/invasive pests. An increase in
temperature, despite a reduction in humidity, can reduce the ability of farmers to work. As a result, low-
income rural populations that depend on traditional agricultural systems or on marginal lands are particularly
vulnerable to climate change and livelihoods will be at risk.

MAINSTREAMING ADAPTATION TO CLIMATE CHANGE

The overall impacts of climate change will be far-reaching. Countries such as Bangladesh have made it their
goal to reduce the number of people living below the poverty line by 50%, as stated in the PRSPs and
Millennium Development Goals. Climate change will jeopardise this noble ambition unless realistic adaptation
meas-ures are devised. Moreover, climate change may have other, more indirect conse-quences for these
countries. Following past extreme events, the poverty driven rural population has migrated to urban centres.
Such large-scale inter-community migra-tion is likely to increase social unrest and exacerbate existing conflict
situations.

National and international agencies are beginning to recognise the extent to which climate change will affect
development in South Asia. The next step is to make a shift from policy to action and develop realistic
adaptation strategies that are inte-grated into existing development initiatives. Current and planned development
projects could either increase or reduce the vulnerability of communities to climate variability, depending on
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how well they consider climatic impacts. To ensure the success of both climate change and development
programmes, adaptation meas-ures must be mainstreamed into existing development strategies, across all
levels and sectors. This will require the participation and cooperation of different stake-holders, including
government policy-makers, implementing agencies, develop-ment partners, the private sector and communities.

In Bangladesh, Bhutan and Nepal, government initiatives and donor projects still pay little attention to climate
change, instead focusing on one-off extreme weather events such as floods, droughts and cyclones. However,
while Bangladesh’s National Water Policy (NWP) and National Water Management Plan (NWMP) do not
mention climate change explicitly, they will, nevertheless, aid in the adap-tation to climate change through
emphases on:

. Developing early warning and flood-proofing systems to manage floods and
droughts (both expected to increase under climate change).
. “ Comprehensive development and management of the main rivers through a

system of barrages” to help sustain dry season flows and regulate monsoon flooding. This is also
synergistic with adaptation measures for the water sector as it will help reduce salinity concerns in the
Sundarbans during the dry season and enhance their resilience under climate change and sea
level rise.

. Regional co-operation among co-riparian countries; a good institutional adap-tation response.

It is important to note that several donors and governments are in fact actively engaged in projects to
reduce the risk of GLOFs ; however, over the next decade these activities must be scaled up. In the
case of Bhutan and Nepal, several strategies mention the mitigation potential within the forestry and
hydropower sectors to reduce global greenhouse gas emissions that cause climate change, but the
focus of these LDCs should be on adaptation. Ignoring the importance of climate induced impacts and
the need for adaptation will hinder progress towards overall growth and sustainable development.

Reducing the risk of GLOF’S in Nepal

Nepal is starting to reduce the risks of GLOFs by draining water from glacier lakes using siphons or pumps, cutting
drainage channels for periodic water release, and building flood control measures downstream (Rana etal., 2000).
With the support of The Netherlands, the government began a project to drain the Tsho Rolpa glacial lake by three
metres, which reduced the risk of a GLOF by 20%. A channel was cut into the moraine, and a gate was constructed
to allow water to be released as necessary. The four year project cost US$3.2 million. Nepal’s Tenth Plan aims to
improve the country’s ability to use existing water resources to provide farmers with year-round irrigation. An advantage
of large hydropower resenvoirs is that these reservoirs can provide dependable flows for electricity generation, supplement
water supplies for domestic and agriculture uses during the dry season, and if properly designed, play a role in flood
management. However, these possible benefits must be carefully weighed against the environmental impacts and
the enhanced GLOF risks.
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Concluding remarks
Each country has identified a number of measures to reduce adverse impacts of climate change. Noteworthy
interventions include:

. improving observation, forecasting and early warning systems

. establishing hazard and vulnerability mapping

. fostering community involvement and awareness raising

. improving operation and maintenance of existing water infrastructure

. improving irrigation efficiency

. developing varieties of crops and livestock with greater resilience to limited
arable land and extreme conditions

. creating community-based forest management and afforestation projects

Countries have also identified physical adaptation measures, including engineer-ing projects, to reduce
vulnerability, particularly to reduce flood impacts and improve drainage conditions. These are typically more
expensive measures that address a specific problem, but they can also produce multiple uses and benefits.
A World Bank study (World Bank, 2000) on Bangladesh identified physical meas-ures including full flood
protection and controlled flooding, augmentation of surface water, desalinisation, tidal basin management,
construction of water infra-structure etc.

There are also institutional issues to be addressed for enhancing effectiveness of strategies and measures
with cross-cutting benefits. Specifically, the region needs to:

. increase public awareness

. improve inter-departmental coordination

. establish regional collaboration

. enhance collaborative research and training

. set-up international partnerships, capacity building, and assistance

The National Adaptation Programmes of Action to Climate Change (NAPA) in all three South Asian countries
are the first attempt to bring together different stakeholders, including the government and civil society, to
discuss adverse impacts of climate change and formulate nation-wide strategies for addressing adaptation.
For example, Bangladesh’s NAPA process has brought together key sectoral agencies such as the Water
Resources Planning Organisation and Bangladesh Agricultural Research Council with non-government
organisations like the Bangladesh Centre for Advanced Studies (BCAS) to formulate the plan. NAPAs will also
need to review existing strategies for coping with climatic stresses and investigate how these current strategies
can be strengthened and built upon. For the least developed countries, the NAPA process can be an important
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oppor-tunity, not only to address vulnerability and adaptation to climate change, but also to marry adaptation
and development agendas. Lastly, many projects are currently being carried out in all three South Asian
countries that provide win-win opportunities for developing measures for climate adaptation and
develop-ment.Such initiatives should be encouraged, and continuous persuasions of policy makers in all
government branches are needed.

Comprehensive Disaster Management Programme, Bangladesh

The Comprehensive Disaster Management Programme (CDMP) is a collaborative effort by the Bangladesh
Government, United Nations Development Programme,the UK Department of International Development and a host
of disaster management stakeholders to design a programme built upon critical lessons learned over the past
decade.The programme advocates a policy and management shift from relief and recovery operations to a more
holistic approach of forecasting and community prepared ness. The components will address the mainstreaming of
disaster management within development and investment programmes; the strengthening of community institutional
mechanisms; expanding preparedness programmes to cover existing and new hazards; implementing a skill
development programme to raise the standard of disaster management efforts at all levels; and studying the key
urban risk management challenges.The CDMP takes into consideration the vulnerability of the poor and common
people from climatic events like flood and cyclone and long-term climate change impacts.
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