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Appendix

Country descriptions

Bangladesh. Bangladesh, a least developed country, is one of the most densely populated countries in
the world (Table 1) (UNCTAD, 2011; FAO, 2012). Bangladesh is a riverine country with 7% of the
country’s total land area covered by rivers, notably the Ganges, Brahmaputra, and Meghna (FAO,
2012). More than 90% of Bangladesh’s surface water originates in other countries (Chowdhury,
2010). The majority of rain falls during the annual monsoon, from June to September, when 80% of
the annual precipitation occurs (Chowdhury, 2010). The country receives an annual average of 2,320
millimeters (mm) of rain but there is significant spatial variation in the amount of rainfall received,
with an annual average of 1,110 mm of rainfall in the west and over 5,000 mm in the north-east
(FAO, 2012; 2013). Water is the primary transportation medium, and water-intensive industries such
as agriculture, fisheries, forestry, and aquaculture are significant contributors to Bangladesh’s economy.
Currently, groundwater is the primary water source in Bangladesh, comprising 79% of total water use in
Table 1. Bangladesh and Sri Lanka country profiles.

Bangladesh Sri Lanka Source

Land area (km2) 144,000 25,332 FAO (2012)
Population (�1,000) 150,494 21,025 FAO (2013)
Population density (inhabitants/km2) 1,045 321 FAO (2013)
Population growth rate (%) 1.3 0.7 ADB (2013b)
Mean annual temperature (°C) 25 °C 27 °C in the lowlands, 15 °C in the central

highlands
FAO (2012)

Total cultivable land area (hectares per
capita)

0.06 0.10 FAO (2013)

Gross domestic product, PPP ($US 2012 per
capita)

1,943 6,040 ADB (2013b)
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2008 (FAO, 2012). The agricultural sector, particularly paddy cultivation, is the biggest water user,
accounting for 88% of the country’s total water withdrawals in 2008 (Chowdhury, 2010; FAO, 2013).
Bangladesh is extremely vulnerable to frequent floods, cyclones, droughts, and storm surges. Due to

its flat and low-lying topography, sea level rise is also of concern (Chowdhury, 2010). Although the
country has plentiful water during the monsoon season, there is insufficient storage throughout the
country to meet the needs of people and agriculture during the dry season (FAO, 2012). Furthermore,
water quality has been adversely impacted by agricultural run-off, fecal contamination due to inadequate
sanitation, saltwater intrusion, and pollution from industrial sources. To address contamination of sur-
face water, in the 1970s, the Bangladesh government initiated a nationwide program to provide shallow
groundwater tube wells to many rural residents. This provided a dependable alternative drinking water
supply until arsenic contamination was discovered in 1994 (Biswas & Adank, 2004). Today, an esti-
mated 1 million tube wells are contaminated with arsenic, exposing over 30 million people to its
toxic effects (Chowdhury, 2010; FAO, 2013). Increased salinity in surface water has occurred because
of decreased flows, and saltwater intrusion in the coastal areas is evident in groundwater drinking wells
(Chowdhury, 2010; FAO, 2013).
The Ministry of Water Resources (MoWR) is responsible for the planning, implementation and operation

of all water resource activities in Bangladesh. Two of the major institutions under MoWR are the Bangla-
desh Water Development Board (BWDB) and the Water Resources Planning Organization (WARPO).
WARPO has national and regional water planning responsibilities, and the BWDB is charged with the
execution of over 400 water projects. The National Water Resources Council (NWRC) is the national
body responsible for water policy in Bangladesh. WARPO has a mandate to coordinate with all relevant
ministries through the NWRC (Chowdhury, 2010). Delivery of water and sewerage services in the
larger cities is the responsibility of the water and sanitation authorities, whereas local governments
implement water supply projects in the smaller municipalities. The Department of Public Health Engineer-
ing is the national agency responsible for water and sanitation facilities in the rural areas (Chowdhury,
2010). Non-governmental organizations are primarily responsible for implementing or extending water ser-
vices in the country, either directly or indirectly through micro-finance assistance (Biswas & Adank, 2004).
Bangladesh reached an agreement with India regarding equitable use of the Ganges in 1996, but no such
agreements have been made for the other trans-border rivers (FAO, 2012). Water rights in the country are
linked to land ownership rights, but over 45% of the rural population in the country is either landless or
‘functionally landless’, owning less than 200 square meters of land (World Bank, 2013).

Sri Lanka. Sri Lanka, an island nation, is divided into three climatic zones determined by rainfall pat-
terns: the wet zone, the intermediate zone, and the dry zone. Sri Lanka receives rain from two
monsoons, the north-east monsoon and the south-west monsoon. The wet zone receives rain during
both the north-east and south-west monsoon, while the dry zone, which covers three-quarters of the
island, receives rain only during the north-east monsoon. As in Bangladesh, there is high spatial vari-
ation in the rainfall patterns, with an average annual rainfall of less than 1,000 mm in the north-west and
over 5,000 mm in the central highlands of the country (Gunatilaka, 2008). Both floods and drought are
issues of particular concern in parts of the island (FAO, 2012). Because Sri Lanka is an island nation, it
has no trans-border water resources. Water quality issues include agricultural pollution, fecal contami-
nation, and saltwater intrusion, notably in the coastal areas (Villholth & Rajasooriyar, 2010).
As in Bangladesh, agriculture (predominantly paddy cultivation) plays a large role in the local Sri

Lankan economy. In Sri Lanka, irrigation schemes are classified as minor, medium, and major
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depending on the size of the area that can be irrigated by the scheme. Small artificial lakes and ponds,
known locally as tanks, dominate the minor irrigation systems (Marambe et al., 2012). Due to over-
crowding in other parts of the country, the Sri Lankan government initiated the Mahaweli
Development Programme in the 1970s, which oversees the construction of medium and major irrigation
systems in the dry zone.
There are approximately 40 institutions and 40 legislative acts related to water in Sri Lanka (Man-

thrithilake & Liyanagama, 2012). Small-scale irrigation schemes are under the purview of the
Department of Agrarian Development and are primarily managed by the farmers themselves.
Medium and large irrigation schemes in the dry zone are managed collaboratively by the Mahaweli
Authority of Sri Lanka and the Irrigation Department with priorities given to drinking and irrigation
water over electricity generation (Manthrithilake & Liyanagama, 2012). Unlike the set-up in Bangla-
desh, there is little coordination in managing general water resources in the country; for example, the
Meteorological Department and the Irrigation Department both collect rainfall data but neither shares
their data with the other agency (FAO, 2012; Thuraisingham, 2013). Overlap, gaps, and conflicting jur-
isdictions arise from Sri Lankan water laws being administered at the agency level rather than being
coordinated under a single ministry (FAO, 2012). Water rights in Sri Lanka are linked to land owner-
ship, so landowners have full authority over the use of surface water and groundwater resources
accessible on their land (FAO, 2012). Nevertheless, land fragmentation, landlessness, and encroachment
in Sri Lanka generate inequality in access to water rights (Azmi, 2007). To date, no comprehensive
groundwater management or planning systems have been implemented in the country (FAO, 2012).
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