
This article was downloaded by: [Mrittika Basu]
On: 26 March 2013, At: 17:06
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

International Journal of Environmental
Studies
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/genv20

Water policy, climate change and
adaptation in South Asia
Mrittika Basu a & Rajib Shaw a
a IEDM Laboratory, Graduate School of Global Environmental
Studies, Kyoto University, Yoshida Honmachi, Sakyo-ku, Kyoto-shi,
606-8501, Japan
Version of record first published: 26 Mar 2013.

To cite this article: Mrittika Basu & Rajib Shaw (2013): Water policy, climate change
and adaptation in South Asia, International Journal of Environmental Studies,
DOI:10.1080/00207233.2013.781736

To link to this article:  http://dx.doi.org/10.1080/00207233.2013.781736

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-
conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation
that the contents will be complete or accurate or up to date. The accuracy of any
instructions, formulae, and drug doses should be independently verified with primary
sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand, or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.

http://www.tandfonline.com/loi/genv20
http://dx.doi.org/10.1080/00207233.2013.781736
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Water policy, climate change and adaptation in
South Asia

MRITTIKA BASU* AND RAJIB SHAW

IEDM Laboratory, Graduate School of Global Environmental Studies, Kyoto University, Yoshida
Honmachi, Sakyo-ku Kyoto-shi, 606-8501, Japan

Scarcity will affect nearly two-thirds of the world in the near future. The impacts of climate change
are likely to exacerbate these problems and unless appropriate adaptation strategies are adopted,
resilience is difficult to achieve. The paper surveys the water resources available in South Asian
countries and takes into account the projected climate change impacts on these resources. The
paper also analyses the water policies and formulates a conceptual water policy framework in
which adaptation is central.
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Introduction

The spectre of water scarcity is hovering over many parts of the earth. By the beginning
of the twenty-first century, a water crisis faced the world and its over six billion inhabit-
ants, merging with poverty, making many vulnerable and insecure [1]. Excessive use of
aquifers and river systems is ruining many important food-producing regions of the world.
Lack of safe water is linked to food insecurity, improper sanitation, increased cases of
waterborne diseases, loss of livelihood and environmental degradation which can provoke
regional tensions and conflicts.

Many studies, analysing the status of global water scarcity, conclude that almost
two-thirds of the world population will encounter severe water scarcity over the coming
decades [2–4]. Many developing countries are facing difficulty in supplying water to their
inhabitants and one in four people is likely to live in countries affected by acute or recur-
ring water shortages by the year 2050 [5]. It has been estimated that even without climate
change effects, there would be a significant increase in the numbers of those facing the
stress of inadequate potable water, inadequate water for agriculture, etc. across the various
watersheds of the world [6]. By 2030, one-third of the world’s population will live near
drainage basins where the water deficit will be larger than 50% [7]. This deficit will be
more prominent in Sub-Saharan Africa, North Africa, South Asia, the Middle East and
South America where water resources are becoming markedly less adequate [7–8].

The Intergovernmental Panel on Climate Change (IPCC) states that ‘water and its
availability and quality will be the main pressures on, and issues for, societies and the
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environment under climate change’ [9]. With fluctuations in rainfall pattern and distribu-
tion and temperature change, the water situation for the poor looks disastrous; with conse-
quences including the loss of livelihood, food insecurity, health insecurity and
environmental degradation. The associated uncertainties and risks make the management
of water complicated. In addition, water is at the centre of politics between nations; e.g.
the risk of conflict over the allocations of the river Nile, the impact of Turkey’s dams on
Iraq, the injustice of Israel’s water grabbing from Palestinians or the dispute over water
allocation from River Teesta between India and Bangladesh. These conflicts over the
control of flowing waters are evidence of the growing need for water [10].

South Asia or the Indian subcontinent, with contiguous countries to the east and west
(e.g. Burma and Afghanistan), is dominated by the Indian Plate and comprises the sub
Himalayan countries, but the Himalayan states are also included in the definition. The South
Asian Association for Regional Cooperation (SAARC), a contiguous block of South Asian
countries established in 1985, comprises Bangladesh, Bhutan, India, Maldives, Nepal,
Pakistan and Sri Lanka. In 2006, the association was extended to include Afghanistan as its
eighth member country [11]. Water scarcity became alarmingly visible in regions which
were once considered to be ‘water-rich’. ‘Home to over a sixth of the world’s population,
this region has the lowest level of water resources per capita [12]’. Moreover, through
population increase, the per capita availability in South Asia has come down from as high
as 3000–1000 l/day in 2002 [13]. The rural population has to compromise their livelihoods
by reducing productivity and migrating to urban areas in search of other livelihood options
[1]. There are high levels of poverty, illiteracy, poor health conditions, huge numbers of
people affected by conflict and low levels of gross national product (e.g. in Pakistan,
Afghanistan, Nepal and Bangladesh); eventually making the management of water more
difficult with a heavy demand for irrigation purposes.

This paper examines the status of water scarcity in South Asia with an emphasis on
climate change impacts. We analyse the existing water policies in the South Asian
countries. The last section discusses the need for various adaptive practices and their
incorporation in water policies.

Water scarcity: the South Asian picture

The South Asian region harnesses an actual renewable water resource of 2700m3/year per
capita with total renewable per capita withdrawal of water resources of 666m3/year [14].
The stress is heightened by rainfall variability and the uncertainty of dependence over
international rivers. India has the highest amount of total renewable water resources in this
region (1911 km3/year), whereas Pakistan has the highest per capita per year withdrawal of
total water resources (1057m3) followed by Afghanistan. Figure 1 shows South Asia’s
annual renewable water resources, total withdrawal and sectoral uses.

Afghanistan

Afghanistan’s annual surface water resources are estimated at 57 billionm3, distributed and
managed over five river basins [15]. This provides over 2775m3 of water per person per
year, much higher than the minimum threshold of water scarcity (1700m3). Nevertheless,
among the basins, the northern river basin is very close to absolute water scarcity but
contains high shares of irrigable lands. The Harirod-Murghab and Helmand river basins are
within the scarcity threshold and only Panj-Amu and Kabul river basins possess sufficient
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water resources, but neither has a high population nor large shares of irrigable land. Further,
an increasing number of poorly designed and badly located structures (including micro-
hydropower units) threaten irrigation water availability for downstream areas; thus, reducing
the conveyance capacity of the main canal [16]. Poor access to water and sanitation and
low standards of living indicate high levels of poverty in Afghanistan. At a current rate of
population growth of 2.6% per year, the country will be water-stressed by 2024 and below
water scarce by 2045. A series of conflicts have impeded the development of the country. If
not physically water scarce, Afghanistan is economically a water scarce country.

Bangladesh

Bangladesh, with numerous rivers and rivulets, receives annual rainfall of 250 km3 and the
annual inflow from trans-boundary rivers amounts to about 1000 km3. The total annual
run-off in Bangladesh is 1230 billionm3, of which 85% occurs between June and October.

Figure 1. South Asia’s annual renewable water resources, total withdrawal and sectoral uses.
(Prepared from the data retrieved from FAO, 2012 on 26 July 2012).
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For the rest of the year, the country remains water-stressed [17]. With a significant portion
of available water abstracted for irrigation (88%), Bangladesh suffers from spatial and
temporal water shortage which hits the rural population hard. The estimates indicate that
Bangladesh already meets the Falkenmark indicator of water scarcity (761m3 per capita in
2000). By 2025, Bangladesh will approach the threshold of absolute water scarcity
(504m3 per capita) and fall well below that threshold by 2050 (412m3 per capita) [18].
Bangladesh, literally the end user, has limited control over upstream rivers that reduce
water availability during dry seasons. This largely influences flood and drought accompa-
nied with the inflow of low quality water [19]. Moreover, the surface water is extensively
polluted and arsenic contamination affects a significant portion of groundwater. Dhaka, the
capital, has experienced a sharp decline in the groundwater level; which has fallen more
than 20m lower in the last seven years at a rate of 2.81m per year.

Bhutan

In Bhutan, total annual internal renewable surface water resources is estimated to be
78 km3. Groundwater resources are very limited, because of Bhutan’s mountainous charac-
ter. In 2008, total water withdrawal was about 338 millionm3. This represents a mere
0.43% of the annual renewable water resources. In spite of the per capita water availability
of 75,000m3 per annum, the country faces localized and seasonal water shortages for
drinking and agricultural purposes [20]. People still walk long distances to fetch water
from streams and springs, limiting water use. This is usually the task of women and
children. The estimated average annual growth of urban population in Bhutan was 7.3%
during 2000–2005 and as high as 12.6% in Thimphu, the capital.

India

In India, the availability of water is very uneven, spatially as well as temporally. The per
capita water availability in 1951 was 5177m3 per year when the total population was only
361 million. In 2001, as the population increased to 1027 million, the per capita water
availability reduced drastically to 1820m3 per year. Nearly 71% of the water resources
from Ganga-Meghna-Brahmaputra basin and the west flowing rivers are available in just
36% of land area. The rest of the land area (64%) has to survive on the remaining 29% of
water resources [21]. As the water available within the country varies widely because of
rainfall, ground water reserve and proximity to river basins, most of the Indian states will
have reached the water stress condition by 2020 and water scarcity condition by 2025
[22]. A soaring population, rapid urbanization, changing lifestyles and a thirsty farm belt
are aggravating India’s anaemic water infrastructure.

Maldives

The Maldive Islands (Maldives) have no rivers, lakes or streams. The only freshwater
resource exists as groundwater in basal aquifers, unconfined in nature and extending below
sea level in the form of a thin freshwater lens [23]. These freshwater lenses are also often
heavily depleted and contaminated, as in the capital city of Malé. A rough estimate of the
groundwater resources, based on an assumed 0.1m/year recharge throughout the country
(300 km2), is 0.03 km3/year. Maldives can no longer rely on freshwater lenses to satisfy
their freshwater needs as a result of increasing demands from population growth, saltwater
intrusion and pollution of groundwater from release of sewage, industrial effluent and poor
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agricultural practices. The water table is found at shallow depths, making it prone to
pollution on the surface. It has been estimated that a total of 5.9 millionm3 of water
resources have been withdrawn, out of which 5.6 millionm3 were for domestic use and
0.3 millionm3 for industrial [13]. The population depends mainly on rainwater for drinking
and groundwater for most other domestic needs. Because of the limitation in available roof
catchment area and space for rainwater storage, desalination, although expensive, has
become a mainstay of water supply to Malé and the tourist islands that can afford it [23].
The average household spends between US$40 and $60 per month on desalinated water.
The average household in Malé earns something like US$668 dollars per month; thus,
6–9% of income goes to the water bill. Maldives has a first-order natural resource scarcity;
basic resources, such as land and water, are in short supply.

Nepal

Nepal has abundant water resources. The total renewable water resources, including
groundwater, are 210.2 billion km3/year. This makes Nepal one of the Asian countries with
the highest level of water resources. Nevertheless, Nepal faces acute shortage of water and
remains one of the poorest countries in the world. For many Nepalese who live in the
hills, the water flowing in the large valleys below is out of reach. Families in the moun-
tains have only 5 l per capita per day. Only half of all farm land is irrigated and more than
a third of the population has difficulties in obtaining water due to lack of infrastructure
and storage capacity [13]. There is uneven spatial distribution of precipitation, increasing
sediment load in the rivers, poor management and wide variation between lean season and
monsoon flows. Nepal is identified as one of the most severely affected countries because
of climate change. The water situation is expected to get worse.

Pakistan

The estimated population of Pakistan is 184.8 million in 2010 which is projected to increase
to 265.7 million by 2030. With this upsurge, large volumes of water from the Indus River
have been diverted upstream to the Punjab province to satisfy the soaring demand for agri-
culture and consumption in cities. Pakistan is facing the consequences of water scarcity at
an alarming level. Downstream in Sindh, the river has shrunk into a canal. According to the
World Bank, Pakistan became water-stressed (water availability less than 1700m3) in the
year 2000 [24]. Pakistan’s current water availability has been estimated to be 1090m3 per
capita per year, near to being water scarce [25]. Irrigated agriculture consumes nearly 97%
of the total surface water allocated, with the remaining 3% available to meet the domestic
and industrial requirements for more than 170 million people [26]. Rainfall varies as low as
127mm per year in Sindh province and less than 100mm per year in the Balochistan
province [26]. Water scarcity in Pakistan comes not only from water shortage but also from
its unequal distribution and ineffective management.

Sri Lanka

Sri Lanka has renewable internal freshwater resources of 2530m3 per year per capita [27].
Just about 35% of Sri Lanka’s 20 million people receive pipe-borne water provided by a
state agency. The rest rely on wells, rivers or streams. Irrigation requires 85% of water
withdrawn. About 80% of Sri Lanka is a dry zone where more than 90% of the total
withdrawals take place; temporal and spatial water scarcity are more common here. But,
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because of increased population and industrialization in the wet zone, Sri Lanka is expected
to face low to moderate water scarcity in future. Much of the rainfall is concentrated within
3–4months of the year when a major part of the reservoir inflow takes place. Dry weather
flow during the non-rainy season is considerably less with a high variability in flow.

Climate change risks to water resources

To the problems of surging population, industrialization and changing lifestyles, climate
change adds another dimension. The global mean surface temperature has been found to
increase by 0.6 °C over the last century and it will continue to rise with regional variations.
This in turn will affect the hydrological cycle with an increase in global mean sea level
and frequency and intensity of precipitation [28]. Climate change not only affects the sur-
face water flow but also affects groundwater recharge rates and depths of groundwater
tables. People and ecosystems of already-existing water-stressed areas, mostly the poorest,
most vulnerable and marginalized population, are vulnerable to decreasing and more
variable precipitation due to climate change [9].

The joint declaration adopted by SAARC in July 2008 stated that ‘SAARC is the region
most vulnerable to climate change that is seriously affecting our agricultural production,
crippling our vital infrastructures, diminishing our natural resources, and limiting our
development options for the future’ [29]. The high rates of population growth, and natural
resource degradation, with continuing high rates of poverty and food insecurity accentuate
these trends. An increase in occurrence of extreme weather events including heat wave
and intense precipitation events is projected in South Asia along with an increase in the
inter annual variability of daily precipitation in the Asian summer monsoon [30].

Water supply in South Asia is vulnerable to the melting of glaciers, since the perennial
rivers in India, Nepal, Bangladesh and Pakistan depend on them for their supply. The flow
is set to increase as the melting takes place. This carries an increased amount of sediments
to the dams and reservoirs; reducing water availability. As the glaciers get depleted, the
flow into rivers will decline drastically. There will be less water available downstream. For
example, the upper Indus will show an initial increase between +14 and +90% in mean
flows over the first few decades and then a decrease between �30 and �90% of the
baseline by the end of this century [24]. The basin located in a comparatively drier region
is more sensitive to climatic changes.

In India, surface run-off caused by climate change will vary across the river basins and
sub basins [31]. With climate change, an increased precipitation is projected for river
basins like Brahmini, Ganga, Godavari and Cauvery in India. But, this increase is not
expected to increase the total run-off of these rivers; because there will be an increased
rate of evapo-transpiration through a rise in temperature or uneven distribution of rainfall.
Ampitiyawatta and Guo [32], examining the precipitation changes across the Kalu Ganga
River basin of Sri Lanka from 1965–2004, detected a decreasing trend for precipitation,
more severe in the downstream area than in upstream area. Ratnayake and Herath [33]
found a similar reduction (18–42%) in total rainfall in the last 50 years in the Walawe
River Basin of Sri Lanka.

The Asian Development Bank [34] has published evidence of the decreasing trend of
rainfall in Bagmati River Basin in Nepal which can be partly attributed to climate change.
This reduction is resulting in lower river discharge and stream power. Watersheds in the
Karnali River Basin are found to be most vulnerable to climate change followed by the
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watersheds in Koshi River Basin in Nepal. Moreover, the frequency of more intense rain-
fall has increased in this region but the numbers of rainy days and total annual amount of
precipitation have decreased significantly [35–38]. Intense rainfall over a few days will fail
to recharge the aquifer; the depleted groundwater results in expansion of the area suffering
from water shortage. Monsoon dynamics, vital for river systems, are expected to be widely
influenced by climate change. The summer monsoon season is crucial to the agriculture,
water supply, economics, ecosystems and human health of Bangladesh, India, Nepal and
Pakistan. An eastern shift in monsoon circulation was predicted as a result of changing cli-
mate. This shift results in more rainfall over the Indian Ocean and Bangladesh and reduced
rainfall over India, Nepal and Pakistan. This estimated reduction in winter rainfall would
imply less water storage and greater water stress during the lean monsoon period.

South Asia is the most disaster-prone region in the world. This region is highly exposed
to extreme climate events and the effect will be gigantic as population increases in South
Asia. As the IPCC’s A1B scenario makes clear [28], precipitation is projected to show a
median change of 11% by the end of the twenty-first century in South Asia. Seasonally,
the winter months are expected to have rainfall reduced by 5%, whereas the dry season is
anticipated to increase by 11% for this region. According to the IPCC, the most vulnerable
ecosystems are being unsustainably managed and are currently water-stressed. By 2050,
the annual run-off in the Brahmaputra is projected to decline by 14% and that in the Indus
by 27% [39], which will have tremendous downstream consequences including a consider-
able drop in agricultural productivity and other climate-sensitive sectors. The consequences
are unlikely to be confined by political borders.

There are wide disparities in water distribution between and within countries. While
there are places with overabundant water resources, there are many that are extremely
water-stressed. The drought conditions are expected to worsen and skew water availability
in regions that are already water-stressed. Moreover, warming is likely to be above the glo-
bal mean in South Asia. The temperature projections for South Asia for the twenty-first
century suggest a significant acceleration of warming over that observed in the twentieth
century [40]. The increase in temperature is least rapid, similar to the global mean warm-
ing, in South-East Asia, larger over South Asia and East Asia and greatest in continental
(Central, West and North) Asia.

Water management is susceptible to uncertainties, many of which are being augmented
by climate change. Some of these uncertainties originate from knowledge deficits about
physical conditions; others relate to behavioural and social variability related to water sup-
ply. But, policy-making must allow for uncertainties in order to be sensitive, responsive
and pragmatic.

The water management principles followed in the South Asian nations generally ignore
uncertainties associated with climate change and water resources. Since the prolonged or
extreme climate stress affect the livelihoods of poor people in South Asia, and poverty
increases the vulnerability to climate change by limiting their available options, water
resource managers should aim to reduce climate change vulnerability and uncertainty by
including robust adaptive strategies in the decision-making process.

Water policy framework in South Asia

National water policies reflect a government’s general direction on water resources.
Effective policy processes in the water sector are central to overcoming developmental
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challenges facing the region’s countries. Water cuts across sectors and national borders;
hence, any water policy should take into consideration policies of other related sectors –
and of other countries. Moreover, if countries share a river basin like the Ganga, their
national water policies should reflect awareness of impact and opportunity beyond national
borders, as well as the impact of the neighbouring countries’ water policies on their own
access to, and use of, the resource.

Figure 2 shows the components of a conceptual water policy and issues to be resolved.
The effective implementation and enforcement of water policy requires an adequate
institutional and governance framework which is transparent, legitimate and participatory.
Sadly, this is not generally apparent in the region. Yet, any National Water Policy for the
twenty-first century should recognize water as a national resource for the purpose of
national development goals and planning. Demand management policies are a means
of coping with increased water scarcity in the future. Water has to be managed in a

Figure 2. The components of a conceptual water policy and issues to be resolved.
Inner circle: components; outer box: issues; the curved arrow shows the sectoral allocation of water.

8 M. Basu and R. Shaw

D
ow

nl
oa

de
d 

by
 [

M
ri

tti
ka

 B
as

u]
 a

t 1
7:

06
 2

6 
M

ar
ch

 2
01

3 



decentralized way together with the local communities and the concerned state govern-
ments. The situation in each country is very different in terms of water resources and their
availability, and expected climate change impacts. Legal and institutional arrangements and
water management practices and priorities also vary greatly between and within countries.
They include issues of allocation and distribution, equity, conservation, pricing, regulation,
education, participation and sustainable use. Projected climate change impacts and the
current physical features of the water sector should be the key determinants in defining the
necessary adjustments in the existing policy framework.

South Asia has the lowest level of water resources per capita. Its per capita availability
of water has dropped by almost 70% since 1950 [12]. This is a menacing prospect. India
is the first in the region to develop a National Water Policy in 1987. This was reformulated
in 2002. In 2012, water policy was revised again to respond to a number of issues that
emerged in the development and management of the water resources [41]. The National
Water Mission, though developed to face climate change in India, does not yet ensure
sustainable water security for all Indians.

Table 1 discusses the principle objectives and the gaps in the policy. In Afghanistan, the
impact of the 24 years of conflict, coupled with four years of persistent drought from
1978–2001, had a devastating consequence on the water sector. In 2008, a Water Sector
Strategy was adopted, and in 2009, a new Water Law was published [42]. The water sector
strategy aims to integrate water resources management through the establishment of a river
basin authority and also aims to promote and encourage the participation of traditional
local organizations and water user communities.

Both Nepal and Bhutan have formulated a water plan and water policy to manage it
sustainably, efficiently and equitably. Bhutan’s water policy considers both the upstream
and downstream users while managing water within river basins and aquifers; and it is
unique as it covers all form of water including snow, glacier, rivers, lakes, streams,
springs, wetlands rainwater, soil moisture and groundwater [43]. Bangladesh, overwhelm-
ingly affected by its rivers, has developed a National Water Policy in 1999 and National
Water Management Plan in 2004. The institutional structure for the implementation of both
the policy and plan is very well organized in Bangladesh. Table 1 shows a major water
policy gap in land use planning.

In contrast, Sri Lanka does not have an exclusive and formally approved water policy.
By early 2000, a draft policy document, the National Water Resources Policy and Institu-
tional Arrangements, had been prepared. But, the policy was later withdrawn because of
immense protest and agitation against it [44]. The Maldives have no National Water
Policy. The draft statement on Water and Sanitation policy, developed in 2006, serves as a
background paper. Figure 2 shows that a successful water policy depends on water alloca-
tion for livelihoods and ecosystem needs, governed by necessary legal measures, and with
adequate institutional support. But, for example, in the case of India’s National Water
Policy, nothing is clear on the water allocation mechanism. Further, although adaptation to
climate change appears in the policy, methods to make the huge existing water infrastruc-
tures responsive and adaptable to climate change are lacking; see Table 1.

The sectoral uses of water, institutional arrangements, database and information system
and groundwater management are almost common in South Asian water policies, but
effective methods for implementation in practice are lacking in most of the policies
(Table 1). Communities, both rural and urban, are rarely involved in resource planning and
management. Women who are often central to managing water (fetching, apportioning and
making do with almost nothing) are scarcely consulted. There is a lack of institutional
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capacity to deliver services and manage water resources efficiently; e.g. low pressure in
piped water supplies in India. Moreover, such issues as climate change, wastewater
treatment and rainwater harvesting are, if not ignored, generally kept at a theoretical level.
The policies are intertwined among the functionalities of different departments. This makes
the application and modification of the policies further difficult. Hence, national policies
and law for water need to be specifically developed in each country; and modified to
improve institutional capacities and information management. This must include an effec-
tive concern with the needs of the poor. Private sector participation and public–private
partnerships should be emphasized to obtain equitable access to water. Moreover, to make
the policy effective over time, there needs to be a stronger monitoring system, evaluation,
research and learning at all levels, particularly in public sector institutions.

Adaptation in National Water Policy

Human societies have explored various ways to adapt to hydrological regimes and
processes in South Asia. The adaptation and coping strategies used by the poor are highly
varied and local studies are needed for development policies to be effective [45]. The
adaptation measures include setting up local natural resource management bodies, choosing
alternative livelihoods and migration in extreme cases. Traditional peasant life is resilient;
but it is probable that the hardships (including population movements) which may come
out of severe climate change exceed in scale anything which South Asia has known.

In the Mughal period, an independent department with separate budget, the pulbandi daf-
tar, was set up to look after the embankments, roads, bridges and river dredging in Bengal
[46]. Traditional water collection ponds were built long ago in Nepal with bigger storage
ponds built in flat plains and smaller ponds in steeper places. Water collected in these ponds
in the monsoon is used in dry seasons for different domestic purposes [47]. Farmers are
responsible for local management of many irrigation systems in terms of water acquisition,
allocation, distribution, maintenance and operation, decision-making, resource mobilization
and often conflict resolution [48]. Selling off seed stock, kitchen utensils and livestock at
the time of scarcity and withdrawal of children from school for labouring are common
coping strategies for those in poverty. In the desert or semi-desert areas of Pakistan where
groundwater is saline, soils sandy, temperatures high and humidity minimal, traditional
adaptive processes like rainwater harvesting and storing and saline farming techniques
provided for daily needs of man and livestock. Similarly, in the dry areas of Pakistan like
Chitral district, water is allotted according to the size of land of different groups; a
person having more land has access to more water and vice versa. Similarly, use of water
between villages is also defined, i.e. some villages use water in the daytime, while some
use it at night depending on the geographical location and potential evaporation losses. In
Balochistan, for example, khuskaba (dry farming with direct use of rainwater) and sailaba
(flood irrigation from run-off) systems of water management make the best use of available
water for irrigation. Small, lengthy and often leaky channels, better known as kuhls, are
constructed and maintained by the farmers in the high mountainous regions of north and
north-west of Pakistan for daily household needs [49]. Micro-irrigation techniques like drip
irrigation and sprinkler irrigation are common in parts of India to practise water efficient
irrigation and minimize its wastage. The tank system in South India and Sri Lanka is an
effective measure against droughts, providing irrigation water and flood protection. The
adaptive practices adopted by the poor, like labour migration, using children at work and
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increasing reliance on loans are making them more vulnerable and marginal. Communities
appear to be struggling to adapt to their changing environment with their limited
knowledge, poor assets and inadequate external support.

Adaptation to climate change is indispensable since the climate is already changing and
mitigation will take too long to show effects. The challenge is to integrate national policies
with scientific data, and make those policies effective. Adaptation strategies need to be
incorporated in policy actions; see Figure 2. There must be a future-facing policy. Future
projects must reduce vulnerability by including priorities critical to successful adaptation,
like ensuring water rights to communities facing water scarcity. Figure 3 delineates the
framework for inclusion of adaptation strategies in the National Water Policy.

Adjustments are required in the structure, policy, formulation and implementation phases
of the national governance framework. Establishment of a unified water authority is highly
desirable in arid regions suffering from water scarcity [8]. Institutional analysis should be
the first step to understanding the governance framework before adaptation can occur.
Adaptation is necessary [50]. The identification of gaps and factors that can inhibit the
effective implementation of the adaptation practices will help in recommending necessary
actions. As shown in Figure 3, stakeholder involvement is crucial to adaptation: water-
related government bodies, ministries of finance, planning and development, agriculture,
health and energy sectors, NGOs and civil society organizations. The next task is to engage
them in the formulation phase, to enhance the knowledge and skills. Then, good governance
that supports participation, access to information on policies and rights, decentralization,
equity, gender balance and accountability of vulnerable communities is required to be estab-
lished [50]. Technical and financial support is needed to help develop sustainable adaptation
solutions. Therefore, current and future climate change impacts need to be taken into
account and should be included in national budgets. Various external and internal sources
of funding should be identified to carry on the process. Academic and research institutions
along with government agencies dealing with various aspects of climate change like
monitoring, climate data collection and modelling should be supported.

In addition, as shown in Figure 3, awareness about climate change and necessary
adaptation measures must be developed at different levels. National media campaigns and

Figure 3. Framework for making adaptation central in National Water Policy.
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internal government campaigns on the links between climate change, water and other
related sectors will reinforce the process of making adaptation central. As climate change
and adaptation is a continuous process, the policy and regulations should be flexible
enough to keep it open for future modifications as and when needed. In the European
Union, effective policy requires sharing of the information held by Member States to keep
track of national implementation measures, as well as to help Member States’ evaluation
of their own effectiveness [54]. This approach is lacking in all the water policies of South
Asia. The European Environment Agency has identified that the right measures and solu-
tions can only be found in a dialogue between the relevant stakeholders on local level.
This would apply also to nearly all the countries in South Asia, but there is no evidence
of it in their water policies.

In South Asia, there is no evidence that stakeholders feature in assessment of these mat-
ters. For example, in Bangladesh, a number of studies have been carried out into impacts,
adaptation and vulnerability, culminating in a National Adaptation Programme of Action.
But, subsequent action has been limited: a common and dangerously widespread story.
There is in general a lack of interest at the highest levels; policy-makers in the Prime
Minister’s office, Finance and Planning ministries as well as legislators are indifferent to
the facts and the implications. The countries have developed national climate change strat-
egies and action plans, including the Bangladesh Climate Change Strategy and Action
Plan, the National Climate Change Adaptation for Sri Lanka 2011–2016, the National
Action Plan on Climate Change in India and Nepal and the draft National Climate Change
Policy in Pakistan. But, these plans and policies have not yet resulted in significant adapta-
tion efforts at the national level. A water policy framework needs to be formulated and
implemented that will successfully encompass the climate change impacts, associated
uncertainties and the necessary adaptation measures.

Conclusion

This paper considered the evidence for water availability in South Asia and assessed the
existing water policies of the region’s countries. Amidst significant economic transition
along with rapid population growth and urbanization, the extent and severity of the water
crisis is obvious in almost all the nations of South Asia. Moreover, climate change is
making the water situation worse with the existing water policies; and this in one of the
most vulnerable regions of the world. These policies do not fulfil the needs of the people.
The conceptual water policy framework sketched in this paper identifies adaptation as a
way to answer climate change impacts. This paper has suggested significant policy shifts
which make adaptive strategies central.

Acknowledgement

The authors would like to express their deepest and sincere gratitude to Dr Michael
Brett-Crowther (Editor, International Journal of Environmental Studies) for his continuous
support, guidance and encouragement.

References

[1] United Nations Development Programme (UNDP), 2006, Beyond Scarcity: Power, Poverty and the Global
Water Crisis. Human Development Report 2006 (New York, NY: United Nations Development Programme).

Water policy, climate change, and adaptation 15

D
ow

nl
oa

de
d 

by
 [

M
ri

tti
ka

 B
as

u]
 a

t 1
7:

06
 2

6 
M

ar
ch

 2
01

3 



[2] Seckler, D., Amarasinghe, U., Molden, D.J., de Silva, R. and Barker, R., 1998, World Water Demand and
Supply, 1990 to 2025: Scenarios and Issues. Research Report 19 (Colombo, Sri Lanka: International Water
Management Institute).

[3] Vorosmarty, C.J., Green, P., Salisbury, J. and Lammers, R.B., 2000, Global water resources: vulnerability
from climate change and population growth. Science, 289, 284–288.

[4] Rijsberman, F.R., 2006, Water scarcity: fact or fiction? Agricultural Water Management, 80, 5–22.
[5] Gardner-Outlaw, T. and Engelman, R., 1997, Sustaining Water, Easing Scarcity: A Second Update: Revised

Data for the Population Action International Report: Sustaining Water: Population and the Future of
Renewable Water Supplies (Washington, DC: Population Action International).

[6] Arnell, N.W., 2004, Climate change and global water resources: SRES emissions and socio-economic scenar-
ios. Global Environmental Change, 14, 31–52.

[7] Intelligence Community Assessment (ICA), 2012, Global Water Security. ICA 2012–08. Available online at:
http://www.dni.gov/files/documents/Newsroom/Press%20Releases/ICA_Global%20Water%20Security.pdf
(accessed 2 February 2012).

[8] Al-Damkhi, A.M., Al-Fares, R.A., Al-Khalifa, K.A. and Abdul-Wahab, S.A., 2009, Water issues in Kuwait:
a future sustainable vision. International Journal of Environmental Studies, 66(5), 619–636.

[9] Bates, B.C., Kundzewicz, Z.W., Wu, S. and Palutikof, J.P. (Eds.), 2008, Climate Change and Water. Techni-
cal Paper of the Intergovernmental Panel on Climate Change (IPCC) (Geneva: IPCC).

[10] de Chatel, F., 2007, Water Sheiks and Dam Builders: Stories of people and water in the Middle East
(New Brunswick, NJ: Transaction).

[11] South Asian Association for Regional Cooperation (SAARC), 2012, SAARC Secretariat, Kathmandu, Nepal.
Available online at: http://www.saarc-sec.org/ (accessed 4 February 2012).

[12] Asian Development Bank (ADB), 2001, Water For All: The Water Policy of the Asian Development Bank
(Philippines: Manila).

[13] Subramanian, V., 2004, Water quality in South Asia. Asian Journal of Water, Environment and Pollution, 1
(1–2), 41–54.

[14] FAO (Food and Agriculture Organization of the United Nations), 2012, FAO AQUASTAT Database.
Available online at: http://www.fao.org/nr/water/aquastat/main/index.stm.

[15] Centre for Policy and Human Development (CPHD), 2011, The Forgotten Front: Water Security and the
Crisis in Sanitation. Afghanistan Human Development Report (Afghanistan: CPHD/ Kabul University).

[16] Thomas, V., Osmani, A. and Wegerich, K., 2011, Local challenges for IWRM in Afghanistan. International
Journal of Environmental Studies, 68(3), 313–331.

[17] World Bank, 2005, Bangladesh: Country Water Resources Assistance Strategy (Washington: Bangladesh
Development Series).

[18] Sharma, B.R., Amarasinghe, U.A. and Sikka, A., 2008, Indo-Gangetic River Basins: Summary Situation
Analysis (New Delhi: International Water Management Institute).

[19] Ministry of Water Resources (MoWR), 1999, National Water Policy (Dhaka, Bangladesh: Government of
the People’s Republic of Bangladesh).

[20] Ministry of Agriculture and Forestry (MoAF), 2003, Bhutan Water Policy (Thimphu: Royal Government of
Bhutan, Bhutan Water Partnership).

[21] Verma, S. and Phansalkar, S., 2007, India’s water future 2050: potential deviations from ‘business-as-usual’.
International Journal of Rural Management, 3(1), 149–179.

[22] Government of India, 2009, Background Note for Consultation Meeting with Policy Makers on Review of
National Water Policy (India: Ministry of Water Resources).

[23] Ibrahim, M.S.A., Bari, M.R. and Miles, L., 2002, Water resources management in Maldives with an empha-
sis on desalination. Maldives Water and Sanitation Authority, Male’, Republic of Maldives. Available online
at: http://www.pacificwater.org/userfiles/file/Case%20Study%20B%20THEME%201%20Maldives%20on%20
Desalination.pdf.

[24] Briscoe, J. and Qamar, U. (Eds.), 2006, Pakistan’s Water Economy: Running Dry (Oxford: World Bank/
Oxford University Press).

[25] United Nations Development Programme (UNDP), 2007/2008, Fighting Climate Change: Human Solidarity
in a Divided World. Human Development Report (New York: Palgrave Macmillan).

[26] Kamal, S., 2009, Pakistan’s Water Challenges: Entitlement, Access, Efficiency, and Equity. Running on
empty: Pakistan’s water crisis, (Washington, DC: Woodrow Wilson International Centre for Scholars: Asia
program).

[27] World Bank, 2011, Renewable Internal Water Resources per capita (Cubic meters). Available online at:
http://data.worldbank.org/indicator/ER.H2O.INTR.PC (accessed 22 December 2012).

[28] Christensen, J.H., Hewitson, B., Busuioc, A., Chen, A., Gao, X., Held, I., Jones, R., Kolli, R.K., Kwon, W.-T.,
Laprise, R., Magaña Rueda, V., Mearns, L., Menéndez, C.G., Räisänen, J., Rinke, A., Sarr, A. and Whetton, P.,
2007, Regional climate projections. In: S. Solomon, D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt,
M. Tignor and H.L. Miller (Eds.) Climate Change 2007: The Physical Science Basis. Contribution of Working
Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge:
Cambridge University Press), pp. 849–926.

16 M. Basu and R. Shaw

D
ow

nl
oa

de
d 

by
 [

M
ri

tti
ka

 B
as

u]
 a

t 1
7:

06
 2

6 
M

ar
ch

 2
01

3 

http://www.dni.gov/files/documents/Newsroom/Press%20Releases/ICA_Global%20Water%20Security.pdf
http://www.saarc-sec.org/
http://www.fao.org/nr/water/aquastat/main/index.stm
http://www.pacificwater.org/userfiles/file/Case%20Study%20B%20THEME%201%20Maldives%20on%20Desalination.pdf
http://www.pacificwater.org/userfiles/file/Case%20Study%20B%20THEME%201%20Maldives%20on%20Desalination.pdf
http://data.worldbank.org/indicator/ER.H2O.INTR.PC


[29] SAARC Environment Ministers Dhaka Declaration on Climate Change, 2008, Available online at: www.
nset.org.np/climatechange/pdf/SAARC%20Declaration_Dhaka.pdf (accessed 1 August 2012).

[30] Lal, M., 2003, Global climate change: India’s monsoon and its variability. Journal of Environmental Studies
and Policy, 6, 1–34.

[31] Gosain, A.K., Rao, S. and Arora, A., 2011, Climate change impact assessment of water resources of India.
Current Science, 101(3), 356–371.

[32] Ampitiyawatta, A.D. and Guo, S., 2009, Precipitation trends in the Kalu Ganga basin in Sri Lanka. Journal
of Agricultural Sciences, 4(1), 10–18.

[33] Ratnayake, U.R and Herath, G.B.B., 2008, Trends of change of water resources of Walawe river basin. A
paper presented at the Workshop on the case study in Walawe basin. Sri Lanka, 3–4 October.

[34] Asian Development Bank (ADB), 2012, Nepal: Building Climate Resilience of Watersheds in Mountain
Eco-Regions – Climate Change and Vulnerability Mapping in Watersheds in Middle and High Mountains of
Nepal. Technical Assistance Consultant’s Report (Kathmandu, Nepal: International Water Management
Institute (IWMI)).

[35] Khan, T.M.A., Singh, O.P. and Rahman, M.S., 2000, Recent sea level and sea surface temperature trends
along the Bangladesh coast in relation to the frequency of intense cyclones. Marine Geodesy, 23(2), 103–116.

[36] Shrestha, A.B., Wake, C.P., Dibb, J.E. and Mayewski, P.A., 2000, Precipitation fluctuations in the Nepal
Himalaya and its vicinity and relationship with some large-scale climatological parameters. International
Journal of Climatology, 20, 317–327.

[37] Mirza, M.M.Q., 2002, Global warming and changes in the probability of occurrence of floods in Bangladesh
and implications. Global Environmental Change, 12, 127–138.

[38] Lal, M., 2002, Global climate change: India’s monsoon and its variability. Final Report under “Country
Studies Vulnerability and Adaptation” Work Assignment with Status Consulting’s Contract of the US Envi-
ronmental Protection Agency, p. 58.

[39] Kundzewicz, Z.W., Mata, L.J., Arnell, N.W., Döll, P., Kabat, P., Jiménez, B., Miller, K.A., Oki, T., Sen, Z.
and Shiklomanov, I.A., 2007, Freshwater resources and their management. In: M.L. Parry, O.F. Canziani, J.
P. Palutikof, P.J. van der Linden and C.E. Hanson (Eds.) Climate Change 2007: Impacts, Adaptation and
Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change (Cambridge, UK: Cambridge University Press), pp. 173–210.

[40] Sivakumar, M.V.K. and Stefanski, R.., 2011, Climate change in South Asia. In: Lal, R., Sivakumar, M.V.K.,
Faiz, S.M.A., Mustafizur Rahman, A.H.M. and Islam, K.R. (Eds.), 2011, Climate Change and Food Security
in South Asia (Dordrecht : Springer Netherlands), pp. 13–30 doi:10.1007/978-90-481-9516-9-2.

[41] Ministry of Water Resources (MoWR), 2012, Draft National Water Policy (India: Government of India).
[42] Ministry of Irrigation, Water Resources and Environment (MIWRE), 2004, A Strategic Policy Framework

for the Water Sector (Final Draft) (Kabul, Afghanistan: Transitional Islamic State of Afghanistan).
[43] Bhutan Water Partnership (BWP), 2003, Bhutan Water Policy (Thimpu, Bhutan: Royal Government of Bhutan).
[44] Samad, M., 2005, Water institutional reforms in Sri Lanka. Water Policy, 7, 125–140.
[45] Adger, W.N., Agrawala, S., Mirza, M.M.Q., Conde, C., O’Brien, K., Pulhin, J., Pulwarty, R., Smit, B. and

Takahashi, K., 2007, Assessment of adaptation practices, options, constraints and capacity. In: M.L. Parry,
O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson (Eds.) Climate Change 2007: Impacts,
Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (Cambridge: Cambridge University Press), pp. 717–743.

[46] Kamal, A., 2006, Living with water: Bangladesh since ancient times. In: T. Tvedt and E. Jakobsson (Eds.),
A History of Water Water Control and River Biographies, Vol. 1 (London: I.B. Tauris), pp. 194–213.

[47] Sharma, S., Bajracharya, R. and Sitatula, B., 2009, Indigenous technology knowledge in Nepal – A review.
Indian Journal of Traditional Knowledge, 8(4), 569–576.

[48] Pradhan, R., 2003, A history of water management in Nepal: culture, political economy and water rights. In:
Rajendra Pradhan (Ed.) Law History and Culture of Water in Nepal (Kathmandu: Legal Research and Devel-
opment Forum [FREEDEAL]), pp. 41–58.

[49] Lahiri-Dutt, K., 2008, Introduction: placing water first. In: K. Lahiri Dutt and R.J. Wasson (Eds.) Water
First: Issues and Challenges for Nations and Communities in South Asia (New Delhi: Sage), pp. 19–50.

[50] United Nations Framework Convention on Climate Change (UNFCCC), 2008, Integrating Practices, Tools
and Systems for Climate Risk Assessment and Management and Strategies for Disaster Risk Reduction into
National Policies and Programmes (Jamaica: FCCC/TP/2008/4).

[51] Ministry of Home Affairs, Housing and Environment (MoHAHE), 2001, First national communication of
the Republic of Maldives to the United Nations Framework Convention on Climate Change (Malé, Republic
of Maldives: Ministry of Home Affairs, Housing and Environment).

[52] Ministry of Water and Power (MoWP), 2002, Pakistan Water Sector Strategy (Islamabad, Pakistan:
Government of Pakistan).

[53] Ministry of Works and Human Settlement (MoWHS), 2008, Bhutan National Urbanization Strategy (BNUS)
(Thimphu: Royal Government of Bhutan).

[54] European Environment Agency (EEA), 2012, European Water – Current status and future challenges
(Copenhagen: Denmark).

Water policy, climate change, and adaptation 17

D
ow

nl
oa

de
d 

by
 [

M
ri

tti
ka

 B
as

u]
 a

t 1
7:

06
 2

6 
M

ar
ch

 2
01

3 

http://www.nset.org.np/climatechange/pdf/SAARC%20Declaration_Dhaka.pdf
http://www.nset.org.np/climatechange/pdf/SAARC%20Declaration_Dhaka.pdf



