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SECTION B

The following resources relate to Question 6.
WATER CONFLICTS
WATER RESOURCES IN THE HIMALAYA

Within Asia the Himalaya mountain range and
Tibetan Plateau are key sources of water supply.
The highest and largest plateau in the world,

it contains over 45,000 glaciers. The area has
huge stocks of water in the form of snow and
ice, with a total area of 35,110 km? of glacier and
ice cover. Rivers rising within this mountainous
region, many of them transboundary in nature,
supply millions of people with their fresh water
(Figure 1) and include the Yangtze, Mekong,
Ganges and Hwang Ho.

Figure 1: River basins in the region
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The countries of South and East Asia which

rely (wholly or in part) on Himalayan water had

a population of over 3 billion people in 2008
(Figure 2). The mountainous and jungle borders
of the region have a long history of territorial
disputes, many of which remain unresolved
(Figure 3). Himalayan melt water is especially
important for river discharge outside of the main
monsoon seasons.
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Figure 2: Countries of South and East Asia
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Figure 3: Selected territorial disputes

India / Long running dispute over Jammu
Pakistan and Kashmir
Dispute over Aksai Chin area on
India / China | India’s NW border and Arunachal
Pradesh on its NE border
el At Disputed border in the Kalapani
area of western Nepal
India / Numerous disputed enclaves and
Bangladesh border lines
China / Disputes along the bor_der
Bhutan between Bhutan and Chinese
occupied Tibet e.g. the Kula Kangri
Cambodia / Several disputes including the
Thailand temple area at Preah Vihear

Annual precipitation in the region is highly
seasonal (Figure 4). In many locations the
monsoon can be extremely variable in terms
of strength and timing. Some 2 billion people
depend on rivers fed by snow and ice from the
mountain and plateau region.

Water resources in the region show wide
variations. Some countries have ample
renewable water per capita (Figure 5) whereas
others fall well below the world average. In
addition, many countries depend on water
sources which originate outside the country

(Figure 6).
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Figure 4: Annual precipitation
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In common with many rivers originating in the
Himalaya Range, the Ganges is increasingly
engineered to control flow and divert water. The
Tehri Dam, which became operational in 2006,
diverts 270 million gallons of drinking water

per day. The Farakka Barrage, only 18km from
the Bangladeshi border, reduced the average
monthly discharge of the Ganges from over 2000
m3/sec to under 400 m3/sec. Increasingly, the
Himalayan nations are building dams for flood
control, water supply and hydropower. Nepal,
Pakistan, India and Bhutan had constructed
(working or being built) around 150 dams by
2008 and had plans for over 400 more projects
(Source: Mountains of Concrete: Dam Building in
the Himalayas, International Rivers 2008).

Some of the countries in the region are
expected to experience significant increases

in population by 2025 as shown in Figure 7. In
addition, increasing numbers of people in many
Himalayan countries are moving to urban areas
from the countryside.

Figure 5: Water resources

Total renewable water per capita | % of tog?|
3 renewable
(m*/ year) freshwater
resources
1988-92 | 2003-07 | usedin
2002
Bangladesh | 10000 7000 7
Bhutan 177000 | 115000 0.5
Cambodia 46000 33000 1
China 2400 2100 22
India 2100 1600 34
Laos 75000 55000 1
Burma 25000 21000 3
Nepal 10500 7500 5
Pakistan 1900 1300 75
Thailand 7000 6500 20
Vietnam 13000 10000 8
WORLD 34100 25300 20

(Source: FAO Aquastat database)

Figure 6: Percentage of total renewable water
resources originating outside the country

Laos 43%
Bangladesh 91% | Burma 16%
Bhutan 0% Nepal 6%
Cambodia 75% | Pakistan 77%
China 1% Thailand 49%
India 34% | Vietnam 59%

Figure 7: Projected population growth in 4
countries

Population|Population o
orrs orre Y%
(millions) | (millions) increase
2002 2025
India 1049 1330 27%
Pakistan 151 269 78%
Bangladesh 138 180 30%
Vietnam 82 110 34%

There are a number of threats to future water
supply within the region. These are likely to
intensify in the future. Figure 8 shows that
within the region, agriculture is the dominant
end use of most water but this may change over
time. Industrial water demand is rising in some
countries as they move towards a more industrial
and urban way of life. Industrialisation
increases water use. Some transnational
companies, such as Coca-Cola in India, have
caused controversy by allegedly using local
water supply unsustainably.
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Figure 8: Water use by sector

Figure 9: Projections for 2025
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(Source: FAO Aquastat 1998-2002 data)

Urban development also places pressure on
water resources. In India the urban population
swelled to 325 million by 2001 - a similar
picture is being repeated across South and East
Asia. In many locations urban authorities have
struggled to keep pace with demand. Delhi, with
a population of 16 million people in 2008, suffers
from a number of problems:
Old, leaking and inadequate water mains
which mean 40% of incoming supply is lost.
lllegal connections to water mains which
siphon off up to 25% of supply and is not
metered or paid for.
A daily need for around 4275 million litres of
water, but a supply of only 3375 million litres.
1000s of unregulated and illegal wells, which
have left 75% of groundwater supplies
depleted and water table levels falling by up
to 10 metres per year.
Up to 4300 million litres of waste and sewage
discharged into rivers daily.
Agricultural water demand is set to rise
significantly in the region as populations grow
and increasing wealth leads to more protein-
rich diets. In many farming areas the crops are
‘thirsty’ cereals which rely on irrigation. Figure
9 shows one estimate of expanded irrigated
crop area and water demand. About 60% of the
discharge of the Ganges is diverted for large
scale irrigation.
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Irrigated S A
cereal area .
(million requu;ement
hectares) (km*/ yr)
1995 10.3 178
Pakistan
2025 12.2 203
Vietnam, 1995 6.3 39
Cambodia,
Thailand 2025 8.7 61
1995 74 359
China
2025 103 504

Source: (Water Use for Agriculture in Priority River Basins,
WWF, 2003)

Climate change in the Himalaya region has
caused increasing alarm and controversy, with
questions raised over the accuracy of some data
in the 2007 IPCC 4™ Assessment. Despite this,
there is a consensus that glaciers in the Himalaya
Range and Tibetan Plateau are in retreat, as they
are elsewhere in the world (Figure 10).

Figure 10: Mass balance change for glaciers in
four regions
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(Source: adapted from ‘Settling the Science on Himalayan
Glaciers, Nature, 2010)

Other possible climate changes reported by
the IPCC include rising average temperatures,
a decline in summer precipitation over the
central parts of arid and semi-arid Asia, leading
to periodic severe water stress conditions.
Increasing rainfall intensity, particularly during
the summer monsoon, is leading to rising flood
risks in Asia (e.g. the Pakistan floods of 2010).
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Figure 11: Three water management schemes

INTERMEDIATE TECHNOLOGY

Multiple Use Water Systems have been built
in Nepal supported by the NGO, Practical
Action. They use local materials and simple
technology to bring water to where it is
needed.

Gravity, and a system of pipes, move water
from springs and streams to supply agriculture
and people. This can provide families with over
1000 litres of water per day for a multitude of
uses — water that previously had to be carried
by hand.
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INTERNATIONAL AGREEMENTS

Mekong River Commission (MRC)
Formed in 1995, the MRC is an agreement between
Cambodia, Laos, Vietnam and Thailand. These
countries share the waters of the Mekong River. In
1995 the four countries signed the “Agreement on
the Cooperation for the Sustainable Development of
the Mekong River Basin” China (where the Mekong
rises) and Burma are not formal members. The
Mekong is critically important to the countries that
share it:

50% of Thailand’s arable land lies just west of

the Mekong

17 million people live in the Mekong Delta

and it supports over 50% of Vietnam'’s rice

production

half of all Cambodians rely on water, fish and

other resources from Lake Tonle Sap, which the

Mekong fills.
Upstream, the Mekong in Laos and China has
significant HEP and water supply potential which
the MRC is designed to manage.

Lower Mekong River:
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LARGE DAMS
Diamer-Bhasha dam, Pakistan
Plans to construct a multi-purpose dam on the
River Indus in Diamer Province upstream of the
existing Tarbela dam date back to the 1980s. The
4500MW hydropower dam would store water (for
irrigation, domestic and industrial consumption)
and contribute to flood and drought management.
Cost estimates range from US$ 8-13 billion if
the project is started as planned in 2010 for
completion in 2016. It has been reported that the
World Bank has refused to fund the mega-project
and that it may be funded, and built, by China.

Pakistan Water and Power Development
Authority EIA of Diamer-Bhasha dam:
Environment Impact Assessment
32 villages affected
4228 households affected
30,350 population affected
2660 hectares of agricultural land
submerged
e 100km of major highways
submerged
e More than 33,000 prehistoric rock
carvings submerged
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View 1

“The gross per capita water availability in India
is projected to decline from about 1,820 m3/yr
in 2001 to as little as 1,140 m3/yr in 2050, as

a result of population growth. Another study
indicates that India will reach a state of water
stress before 2025, when the availability is
projected to fall below 1,000 m3 per capita.
These changes are due to climatic and
demographic factors. The relative contribution
of these factors is not known.”

Climate Change and Water (Technical Paper
of the IPCC, Geneva, 2008)

View 2

“Initial studies of how the rivers will respond
to ice loss show modest changes in stream
flow - far from the IPCC report’s dire scenario
of rivers running dry. Even if the glaciers
were lost completely, flows down the Indus
would drop about 15% overall, with little or
no change in the dry-season flow, one recent
study found.”

Settling the science on Himalayan glaciers
(Nature, 2010)

View 3

“Problems of water stress are already prevalent
in the region, due to the increasing demands
of domestic, agriculture, industry and the
growing population. Rapid urbanisation,
population explosion and haphazard
development are the main causes of the
increasing pressure on our vulnerable
freshwater resources. Thus, any reduction

in the availability of freshwater could have
serious consequences for food security,
people’s livelihoods, industrial growth and
environmental sustainability the world over.”
An Overview of Glaciers, Glacier Retreat,
and Subsequent Impacts in Nepal, India and
China (WWF Nepal Program, 2005)

View 4

“China has already built 4 dams on the Mekong
without really consulting its downstream
neighbours, and plans many more. What
the Chinese are doing shows a selfish lack of
concern for the serious damage their dams will
ultimately do to downstream countries.”
Anonymous view from Cambodia
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View 5

“China has rejected claims that its dams on
the Mekong River are to blame for record low
water levels in downstream nations. Speaking
at a summit in Thailand, China’s vice foreign
minister said drought and not hydropower
was to blame for the reduced river flow.

Parts of the river are at their lowest levels

in 50 years. Further downstream, drought,
salt deposits and reduced soil nutrients are
threatening food production in the rice bowls
of Cambodia and Vietnam. China has eight
planned or existing dams on the river and says
it wants more.”

BBC News website, 2010.

View 6

“The primary benefit of dams and reservoirs
in the world is water supply. Most dams are
built for several purposes including irrigation
for agriculture (food supply), flood control,
hydropower, inland navigation and recreation.
This produces a broad range of domestic and
economic benefits from a single investment.
An additional local benefit is the employment
opportunities during the multiple year
construction of a reservoir project.”

Swiss Committee on dams, 1999

Websites for further research:

http://www.mrcmekong.org/
The website of the Mekong River Commission.

http://practicalaction.org/

Practical Action (formerly the ITDG) is an NGO
which works worldwide on development
issues.

http://www.internationalrivers.org/
International Rivers is a non-profit NGO
founded in 1985 to address the impact of
dams.

http://www.wapda.gov.pk/
The website of the Pakistani Government’s
Water and Power Development Authority.
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