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Indicators Units

Total land area Million km2 9.6

Population (1998) billion 1.25

Projected population for 2020 billion 1.52

Population growth rate (1997-1998) % 0.96

Urban population (% of total,1998) % 30.4

Urban population growth rate (1994-1998) % 2.56

Rural population (% of total,1998) % 69.6

GDP per capita (1998) US$ 772

Contribution of agriculture to the GDP % 18.4

Contribution of industry and manufacturing to the GDP % 48.7

Contribution of services to the GDP % 32.9

Average annual growth rate of agriculture (1994-1998) % 11.5

Average annual growth rate of industry (1994-1998) % 14.7

Average annual growth rate of services (1994-1998) % 15.0

Total annual water resources (1998) 108m3 34017

Per capita water availability m3 2200

Total water withdrawals (1998) 108 m3 5435

Per capita domestic withdrawal (1998) m3 44

Per capita industrial withdrawal (1998) m3 90

Per capita irrigation withdrawal (1998) m3 302

Gross irrigated area (1998) million ha 52.2956

Population with access to safe water (1998) % 98%

Note: Statistical data in 1999 have not been published.
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Enactment Date Key provisions Agency/Agencies responsible
for implementing legal
provisions

Measures for the 1985/7 Principle of appraising  water fee Water Resources Agency, Price
appraisal, collection and Water fee collection method Management Agency, Financial
management of water fees Water fee management Agency and other related
for water project Agencies.

Water Law 1988/1 Water property right Water Resources Agency, State
Water utilization and Council and other related
development Agencies.
Water resources, water basin and
water project  protection
Water use management
Flood control

Soil and Water 1991/6 Prevention control supervision Water Resources Agency
Conservation Law

Regulation for water 1993/8 What kind of water use needs to Water Resources Agency,
withdraw permit system apply for water withdrawal permit? Urban Construction Agency,

Which agency has the right Geography and Mining Agency,
to issue a water withdrawal permit River Basin Commission
certification? How to apply for a
water withdrawal permit?

Water Pollution and 1996/5 Water environment quality standard Environmental Protection
Prevention and and standard of sewage discharge. Administration and related
Control Law Monitoring management of water Agencies such as Water

pollution control. How to prevent Resources Agency, Urban
surface water pollution? How to Construction Agency, etc.
prevent groundwater pollution?

Flood Control Law 1997/8 Flood control plan Water Resources Agency
Flood control and prevention
Water project management in flood
control area. Guarantee measures for
flood control

Regulation for Water 1997/9 Water project classification and fund Planning and Development
Industry Policy collection Commission, Government,

Water price, collection and Water Resources Agency
management
Water saving, water
resources protection and water
resources technology
Policy implementation

Regulation for 1998/7 Principle for accountability policy Water Resources Agency
Accountability Policy Plan plan. Procedure for implementing
(sanding fang’an) accountability policy plan. Work

requirement for staff of administrative
department of water resources

Note: Include only some main laws and regulations.
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Enactment Date Key provisions Agency/Agencies responsible
for implementing legal
provisions

Land Management Law 1986 • General principles Land Management Authority
• Landownership and use right
• Land utilization and protection
• State construction land use
• Township and village construction

land use
• Legal responsibilities

Notice on Strengthening 1986 • Propagating land importance Land Management Authority
Land Management, • Carefully checking nonagricultural land use
Preventing Unsuitable • Taking comprehensive measures to
Land Use strengthen land management

• Establishing and perfecting land-
management authorities

Temporary regulation 1987 • Definition of cultivated land Finance Authority
of occupying cultivated • Charge rate and collecting
land tax method of occupying cultivated land tax

• Management authority
• Conflict management approaches

Regulation on Land 1988 • Sources of land development fund Agricultural, Forestry and
Development Fund • Major applications of land development Water Conservancy and other
Management fund relevant authorities

• Land development fund and use principles
• Land development fund management in

financial system
Temporary regulation 1988 • Purpose of the regulation Finance Authority
on city and township • Definition of tax payer
land use tax • Charge rate and collecting approaches of

land-use tax
• Management authority

Regulation on land 1988 • Definition of land cultivation again Land Management Authority
cultivation again • Principles and standards of land

cultivation again
• Management authority
• Compensating charge of land loss
• Destroyed land management during

construction
• Punishment

Temporary regulation of 1988 • Suitable scope of the regulation Land Management Authority
occupied land by • Procedure and approaches of applying
construction for construction land use

• Management authority
• Punishment

Notice on strengthening 1989 • Income turnover Finance Authority
income management of • Income division between central and
selling state-owned land local government
use right • Application scope of income

• Management authority
Several suggestions on 1989 • State-vested landownership Land Management Authority
defining landownership • Collective-vested landownership

• State-owned land-use right
• Use right of rural collective land used

by construction
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Enactment Date Key provisions Agency/Agencies responsible
for implementing legal
provisions

Environmental 1979 • General principle State Environmental
Protection Law • Protecting natural environment Protection Administration

• Preventing  pollution and other
public damages

• Environmental Protection Authority
and its responsibilities

• Science and technological research,
propagation and education

• Reward and punishment
Environmental 1998 • Management authority Environmental Protection
Protection Management • Principles of construction regarding Authorities and Construction
Approaches of environmental protection Institution and Its
Construction Projects • Environmental impacts report of Management Authority

construction projects
• Supervision, reward and punishment

Several Stipulations 1983 • Pollution-control requirement of Industry Management
Regarding Controlling enterprise’s technological innovation Authorities and Economic
Industrial Pollution • Integrated economic and environmental Commission
Combined with benefits principles of technological
Technological Innovation innovation

• Reward and punishment policies of
industry pollution

• Key technologies of industry pollution
control

• Environmental protection
Management Regulation 1983 • General principle and major task Rural and Urban Construction
on National Environmental • Environmental monitor authority Environmental Protection
Supervising • Responsibilities and functions Department

• Management of environmental
monitor station

• Environmental monitor network
• Report system

Pollution control 1989 • General principle Environmental Protection
management regulation of • Division and protection of groundwater Authority, Water Resources
drinking water source region source; protection of region of drinking Authority, Geological and

water Mining Authority, Sanitation
• Supervision and management of Authority, Urban Construction

pollution control in drinking water- Authority
source protection region

• Reward and punishment

Water Pollution Control Law 1996 • General principle Environmental Protection
• Formulating of water environmental Authority

quality standard and sewage discharge
standard

• Supervision and management of water
pollution control

• Surface water pollution control

• Groundwater pollution control

• Legal responsibilities
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Temporary paid use 1988 • Source of special fund Environmental Protection
approach of special fund • Application scope of special fund Authority
for pollution source control • Management authority

• Applying for special fund

Temporary method of 1982 • Purpose of collecting sewage discharge Environmental Protection
collecting sewage charge Authority
discharge charge • Requirement and procedures of paying

sewage discharge fee for enterprises

• Collecting method of sewage
discharge fee

• Management of sewage discharge

• Application of sewage discharge

�� ���
�
 ���������
���
���!����
�
��������

&�� �	�����	
�
����
�
������	�
���

����
����
�
�	�

����
����	����
��	�

��
�	��
�����
���
�	�������
���������

����
��	���

+������������9�������������
���	�
��	����
��
��	��������������������
�������	����	����	�����
��	���	��������	�
��<	����
�	�����������
������	�������	�������
�������������	������������������������
��	���	������������	�
��	��
�������	���	�������������	�������
��	������������ ���������������������������	�	����	�����������	� �����	��� � ��

�����
��	��� 	��	������� ���
��	�
��	���
���� �	� 
������� �������	�� ��� ��	� ���	����� �	������ ��	�� ��� 	����	� ����������
�	�	����	��B��������������
��	����	�
�����	�������	�	����	��������-	�	��������
�����������	���������	��	���������
��	

��	������
������������������
��	��

-	�	������� ��	�����	�� �	�	���
�*��	��3	�����	��+�	����
������<	� ��	��������
��	�����������������������
��

	�	���
��	����	�������� ��	��������� ��	����������������� ��� ��	� ���������	���	��� ����	�� ��	����������� �6	
��	
��<���� ��	�
��	�� ����������� ������ ��	�*��	��3	�����	��+�	����
���� �������� ��������� ��� ��	�
��	�� �	;���	�	��

������

	�	���
��	����	��	�����	����� � �/�����������
��	������������� 
������������
��	����	��	�����	����
���
�	���	� ��	� 
���������� �
� ��	�
��	�� ����������� ����� ����
���� ����� �	� ��,���	�� ���� ���������	�� ��� ��	�*��	�
3	�����	��+�	�������������������	���	�����
��	��������������	����������������+
�	����	����������	���	���������	�
��	�
��	���������������������	��������������	��	�����	����
�
��	���	�����	��
���� ����	�	�����	�
��	������������
�������7�����	��)��
��	��������������	����������������������	�����	����	��)��
��	���	�������	����	��
�����<���
��	�
��	�� ����������� ������ �6	����	�
��	�� ������� ��� ��	� ����	��� �	��� ������� �	� 	8������ ��	����	�� ���� �	�����
���	�
��	����	��	������������������
����	�
��	���������������������	�����	��
�����	�����������,���	��������

��������
����	�	��B�
��	�����
��������������������
��	����	��	�����	����
�����	������������������������	�*��	��3	�����	�
+�	����
���������������	�����
��	�����
����B��
������������������	�����	�����	����������	���	���
�������	��	�	�������
��	�����������������	�	����	�����	��������
�����	������	�	��	�������	���������	�
��	�����
������



�!

"� #������

��

$���
�
�����
!��
�
�
�����
��

���
�
%����
!��
��

���

����	�

List the major infrastructural facilities in the river basin (include only those facilities not already
listed in the summary reports sent earlier).

Infrastructural facility Number Date of installation Currently
functional

Yes/No

Large-scale reservoir 3 1 in 1960s Yes
1 in 1970s
1 in the 1980s

Medium-scale reservoir 11 3 in the 1950s Yes

1 in the 1960s

5 in the 1970s

1 in the 1980s

1 in the 1990s

Small-scale reservoir 212 During the 1950s-990s Yes

'�� �	�
(�����
�
)	
���	�
��
��	
$��	�
*
���

����� �����	


Average annual rainfall (mm) 569.2

Annual average Eto (mm) 1,562

Maximum temperature (oC) 42.6

Minimum temperature (oC) -20

Number of dry months  (<5 mm rainfall) 4

��	�	���	��	�	�����	������
����	�	��������	�.���������	��������
����������	������>

• ��� ������������������������������������������	�������	�=	�	��9������	�����	�	�����������

• �������������������	����������������	������������������	�	����	�����������������������	�	���	��
���	������
���=	�	��������	�����	�

• ��������������	��������������&	����	������
������������������	���
���	�=	�	��9������	���	�����	�����	���	�	�

• ���
��	������	������
��	���������	������	���

• '���	� ��	� �!($��� ������
��	�� ���� �	���	����	� �������	� ���������� ��� 
��	�� �����	�� 
��� �����
������������� ���� ����������� �	�	����	���� ���� ����� 
��� ���	����� 
��	�� ��	��+�� ��	� ���	� ���	�
��	��������������
�������
��	�������	�	�	��	����	��
���	��������
��	������	����	�������	��

• *���������������	���������	�	����	��������������	�������� 
���
��	����	��������	������������&&�	�

��	��������������	������������
��	���������

• C��������������� �����������&�����������	����	��������
����
��	���������������������
���	�	����	�
��	�

�������	�



��

����� ��

���
	����

Length km 403

Catchment area km2 22,814

Elevation (start) M 107

Elevation (end) M 9.6

Maximum flow (1998, main river) m3/s 24.367

Minimum flow (1998, main river) m3/s 1.367

Average annual discharge 108m3 2.6871

����� ��������������������	
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�	�
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������ 

A water surplus basin

Water resources are adequate at present

Moderately water-scarce basin

Seasonally water-scarce basin

Water-scarce basin Yes

&�
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Total population (million persons) 15.64

Population density (persons/sq.km) 686

Number of urban centers 4

Number of villages 9092

Total urban population (million) 4.37

Total rural population (million) 11.27

Per capita availability of water (m3) 868

Urban households having piped water (%) 97

Rural household having piped water (%) 77

% employed in agriculture 67

Proportion of population living below official poverty line (%) 6

)� ���
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Type of utility Number Who owns utility Who operates the utility Legal status of  operator

Surface irrigation systems 3 Government Govt. agency Govt. Department

Groundwater schemes 185,527 Village collective Village collective leader Local collective
farmer; government farmer; Govt. Agency organization

Informal and unrecog-
nized by law

Govt. Department

Domestic water supply 41* Government Govt. Agency Govt. Department
schemes

Hydropower plants 14 Government Govt. Agency Govt. Department

Wastewater treatment plants 3 Government Govt. Agency Govt. Department
*Cover only domestic water supply schemes in the urban sector (including city and town). There are no data for domestic water
supply schemes in the rural area (village).
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Name of agency Type of  agency* Area of jurisdiction**

Water Resources Agency State/provincial/prefecture/county Administrative region

Rural and Urban Construction Agency State/provincial/prefecture/county Administrative region

Environmental Protection Agency State/provincial/prefecture/county Administrative region

Geography and Mining Agency State/provincial/prefecture/county Administrative region

River Basin Commission Main river basin/Branch river basin River basin

Government State/provincial/prefecture/county/town Administrative region

Planning and Development Commission State/provincial/prefecture/county Administrative region

Forestry Agency State/provincial/prefecture/county Administrative region

Price Management Agency State/provincial/prefecture/county Administrative region

Agricultural Agency State/provincial/prefecture/county Administrative region

* National line agency/state/provincial/local government/other.
** Country/state/province/basin/water district/administrative region/village/scheme /other.
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Tasks Government Water Environmental Urban Geography Planning Price Financial Forestry Agriculture River
resources protection construction  and and management   agency agency agency Basin

agency administration agency mining Development agency Commission
agency Commission

Governance R E E E E R E R E E E

Water allocation for
different uses R E IP E E R IP R IP IP E

O&M of  surface irrigation
systems R E IP IP IP R IP R IP IP E

Groundwater management R E IP E E R IP R IP IP IP

Catchment area management R C IP IP IP R IP R IP IP E

Domestic water supply R E IP E IP R IP R IP IP E

Water quality  management R C E C C R IP R IP IP C

Salinity management R E IP IP IP R IP R IP E IP

Drainage R E E E E R IP R IP IP E

Flood protection R E IP IP IP R IP R IP IP E

Wetland protection R C IP IP IP R IP R E IP IP

Maintenance of infrastructure R E R

Master planning R E E E E R R R C C E

Design and construction of
new facilities R E C C C R R R IP IP IP

Resource mobilization R E E E E R R E IP IP E

Hydropower generation R E IP IP IP R R R IP IP E

Impact assessment studies R E E E E R C R IP IP E

Water pricing R E E E E R E R IP IP IP

E - Executive responsibility; C - Consulted; R - Regulatory responsibility; IP - Interested party.
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 ���������
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Present (1998) 10 years ago (1985)

Cultivated area (1,000 ha) 1,239 1,284

Urban land area (1,990 km2) * 87 -

Grassland/Savannah (1,990 km2)* 78 -

Forest cover (1990 km2)* 119 -

Area covered with water (1,990 km2)* 2,238 -

Irrigated land area (1,000 ha)* 1,024 881

Irrigated area as a % of total arable area 83 69

Area under surface irrigation systems 150 210

Area under groundwater systems 874 671

Cropping intensity–surface systems na na

Cropping intensity–groundwater systems na na

Average cropping intensity of both surface water and
groundwater systems 1.55 1.50

*Difficult to get data for 1998.
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Name of crop Present 10 years ago
(sown area,  (sown area,
1,000 ha) 1,000 ha)

Wheat 755 617

Corn 568 504

Cotton 79 131

Oil-bearing crops 105 72

Soybean 97 68
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Name of crop    Yields 10  years ago

Amount (kg/ha) Higher About the same Lower

Wheat 5,658 Yes

Corn 6,438 Yes

Cotton    879 Yes

Oil-bearing crops 2,187 Yes

Soybean 2,296 Yes
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��	�� �	��	����	� �
� ������ ��	�� ������ ����� ��
�� ��	�� ���� �	����	�� ���� ��
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� ����� ������ ���
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Uses of water Check X

Drinking water supply X
Bathing/washing clothes X
Watering home gardens X
Animal husbandry X
Cottage industry X
Fishery/aquaculture X
Electric plant
Steam power plant
Steel plant
Fertilization plant
Railway station
Washing plant
Other
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Irrigation Domestic Industry Hydropower Navigation Fisheries Waste Recreation Water Aesthetic/ Other
water  disposal quality environment

control  use

Irrigation 3 3 3 1 - 2 4 2 4 2 -

Domestic water supply 3 3 3 1 - 2 4 2 4 2 -

Industry 3 3 3 1 - 2 4 2 4 2 -

Hydropower 1 3 2 1 - 2 4 2 4 2 -

Navigation - - - - - - - - - - -

Fisheries 2 3 2 1 - 2 4 2 4 2 -

Waste disposal 4 4 4 4 - 2 1 2 1 2 -

Recreation 2 3 2 1 - 2 4 2 4 2 -

Water quality protection 4 4 4 4 - 2 1 2 1 2 -

Aesthetic environmental
 use 2 3 2 1 - 2 4 2 4 2 -
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Indicators Units

Total land area km2 1,937,179*

Population (most recent figure) million 204.392

Projected population for 2020 million na

Population growth rate % 1.6

Urban population (% of total) % 32

Rural population (% of total) % 68

GNP per capita (1998) US$ na

Contribution of agriculture to the GDP % 17.20

Contribution of industry and manufacturing to the GDP % 25.30

Contribution of services to the GDP % 9.57

Average annual growth rate of agriculture (last 5 years) % 1.72

Average annual growth rate of industry (last 5 years) % 5.62

Average annual growth rate of services(last 5 years) % 1.56

Total annual water resources (latest year for which data are available) km3 na

Per capita water availability m3 14,000

Total water withdrawals (latest year for which data are available) km3 na

Per capita domestic withdrawal (latest year for which data are available) m3 na

Per capita industrial withdrawal (latest year for which data are available) m3 na

Per capita irrigation withdrawal (latest year for which data are available) m3 na

Gross irrigated area (latest year for which data are available) ha 7,100,000

Percentage of population with access to safe water % 51

*Including East Timor of 14,609 sq. km.
na = Data not available.
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Enactment Date Key provisions Agency/agencies
responsible for implementing
legal provisions

UUD 1945 1945 Basic concepts and ideas of all
aspects of the national society’s life

Agrarian Law Basic concepts and principles on
management and development of land,
water and air

Water Law Basic guidance on water management
and development; elaboration of
provision in agrarian law

Government Elaboration of Water Law
Regulation (GR) on
water system; GR on
irrigation; etc.

Ministerial Regulation (MR) Elaboration of Water law and GRs
on basin management; MR on
water licensing; etc.

Provincial Regulation (PR) Adoption and adaptation of Laws, GRs,
on WUA; etc. and MRs to provincial conditions

District Regulation (DR) Adoption and adaptation of PRs
on WUA; etc. to district conditions
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Average annual rainfall (mm) 2,025.91

Annual average Eto 1,947.4

Maximum temperature (oC) 28

Minimum temperature (oC) 19

Number of dry months (<5 mm rainfall) 0

����� ��

��)
	����

Length km 72*

Catchment area km2 120,421

Elevation (start) m na
Elevation (end) m na

Maximum flow m3/s 185*

Minimum flow m3/s 7.2*

Av. Annual discharge mcm 62.3*

*For the Ombilin river only over which water accounting was done.
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A water surplus basin

Water resources are adequate at present X

Moderately water-scarce basin

Seasonally water-scarce basin

Water-scarce basin

&� '
$��������
�������
�������
�!
��

(����

Total population 690,159

Population density 395.98

Number of urban centers 4

Number of villages 400

Total urban population na

Total rural population na

Per capita availability of water (m3) na

Household having piped water (%) 12.56

% employed in agriculture 58.84

Proportion of population living below na
official poverty line
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Type of utility Number Who owns Who operates Legal status of
the utility the utility operator

Surface irrigation systems 0 na na na

Water wheel irrigation systems 184 Farmer Farmer Owner and operator

Pump irrigation systems 14 Farmers’ groups WUAs Local NGO recognized
by special law

Groundwater schemes 0 na na na

Domestic water 2 Government-owned
supply schemes water supply

enterprises =2

Hydropower plants 1 State-Owned Electric Semi-government
Company (SEC) enterprise

Thermal power plants 2 SEC=1, Coal Mining
Company=1 Semi-government

enterprise = 1;
Private sector = 1

Coal-washing plants 1 Coal Mining Company Coal Mining Company Private sector

Wastewater treatment plants 0 na na na

Note: For the Ombilin river only, over which the study is concentrated.
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Name of agency Type of  agency* Area of jurisdiction**

Provincial Development Planning Board (PDPB) Provincial Province

Provincial Water Service (PWS) Provincial Province

Provincial Environmental Controlling Board (PECB) Provincial Province

Provincial Mining & Energy Service (PMES) Provincial Province

Provincial Agricultural Service (PAS) Provincial Province

Provincial Transportation Office (PTO) Provincial Province

Provincial Settlement Service (PSS) Provincial Province

Provincial Land Agency (PLA) Provincial Province

Domestic Water Supply Enterprise (DWSE) District District

State Electric Company Regional Regional

* National line agency/state/provincial/local government/other.
** Country/state/province/basin/water district/administrative region/village/scheme/other.

-�� "���
��	
�
��
�	������������	�
��
��	
��	����	�

�	���	��

Tasks PDPB PFPS PLA PWS PECB PMES PAS PTO PSS PHS PIS DWSE SEC

Governance E C C C C C C C C C C
Water allocation
for different uses
O&M of surface
irrigation systems E C C
Groundwater
management C E
Cacthment area
management E C C C
Domestic water
supply C IP
Water quality and
salinity management E C C R C C
Drainage E R
Flood protection E R
Wetland protection E
Maintenance of E
infrastructure
Master planning E
Design and construction E C
of new facilities
Resource mobilization
Hydropower generation C E IP
Impact assessment studies E R

E-Executive responsibility;  C-Consulted;  R-Regulatory responsibility; IP-Interested party.
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Present 10 years ago

Cultivated area (ha) 130,291

Grassland/Savannah (ha) 11,234

Forest cover (ha) 45,498

Area covered with water (ha) 1,956

Irrigated land area (ha) 32,180

Irrigated area as a proportion of total arable area (ha) 24.70

Area under surface irrigation systems (ha) 32,180

Area under groundwater systems (ha) 0

Cropping intensity – surface systems Twice a year

Cropping intensity – groundwater systems na         na
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Name of crop Present 10 years ago

Rice X X

Mung bean X

Groundnut X X

Red pepper X

Vegetables X
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Name of crop Present yield           Yields 10  years ago

Amount Unit Higher About the Lower
 same

Rice 4.20 t/ha X

Mung bean 0.95 t/ha X

Groundnut 0.95 t/ha X
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Uses of water Check X

Drinking water supply

Bathing/washing clothes X

Watering home gardens

Animal husbandry X

Cottage industry

Fishery/aquaculture X

Other
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Irrigation Domestic Industry Hydro- Navigation Fisheries Waste Recreation Water Aesthetic/ Other
water power disposal quality Environment

control use

Irrigation 2 2 2 3 1 1 2 4 4 1

Domestic water supply 2 1 2 3 1 1 2 1 4 1

Industry 2 2 1 2 2 2 2 2 3 2

Hydropower 3 3 2 1 1 2 2 1 2 2

Navigation 1 1 2 1 1 1 1 4 1 1

Fisheries 1 1 2 2 1 1 2 1 4 1

Waste disposal 2 2 2 1 2 2 1 2 2 2

Recreation 4 1 2 1 4 4 2 1 4 4

Water-quality protection 4 4 3 2 1 4 3 4 1 4

Aesthetic environmental use 1 1 2 2 1 1 2 4 4 1
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Indicators Units

Total land area km2 147,181

Population (most recent figure) 1997 million 21.081503

Projected Population for 2020 million 36.049392

Population growth rate % 2.36

Urban population (% of total) – based on 1991 population distribution % 9.2

Urban population growth rate (last 5 years) % na

Rural population (% of total) – based on 1991 population distribution % 90.8

GNP per capita (1999) US$ 222

Contribution of agriculture to the GDP1 (1998/99) % 40.1

Contribution of industry and manufacturing to the GDP  (1998/99) % 33.0

Contribution of services to GDP (1998/99) % 26.9

Average annual growth rate of agriculture (1994/95 – 1998/99) % 2.3

Average annual growth rate of industry (1994/95 – 1998/99) % 5.3

Average annual growth rate of services (1994/95 – 1998/99) % 5.8

Total annual water resources (latest year for which data are available) km3 20,000

Per capita water availability m3 10,000

Total water withdrawals (latest year for which data are available) km3 na

Per capita domestic withdrawal (latest year for which data are available) m3 na

Per capita industrial withdrawal (latest year for which data are available) m3 na

Per capita irrigation withdrawal (latest year for which data are available) m3 na

Gross irrigated area (IWMI 1998; Irrigation Service Fees in Nepal) ha 1,091,000

Percentage of population with access to safe water (1997) % 61

1Reclassified based on GDP reported by Central Bureau of Statistics 1999; Statistical Year Book of Nepal 1999, tables
16.6 and 16.7.
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Enactment Date Key provisions Agency/Agencies
responsible for imple-
menting legal provisions

Irrigation Act 2018 1963 Provides legal provisions concerning water The Ministry of
use, construction and maintenance of canals, Water Resources
distribution of water, collection of water
charges, sewerage, etc.

National Code 1963 1963 • Establishes the general code of conduct while The Government of Nepal
(Muluki Ain 2019) exercising the right of the public to use water

to satisfy its various domestic and industrial
needs.

• Prohibits any form of contamination to the
water body limiting the access of others to use
the same body of water.

• Prohibits the discharge of water and sewage
into groundwater aquifers.

Irrigation, Electricity 1968 Provides legal provisions related to irrigation, The Ministry of
and Related Water production of electricity and other matters Water Resources
Resources Act, 2024 concerning water resources.

Canal Operation 1974 Governs water use for irrigation. The Ministry of
Regulation Water Resources

Irrigation Regulation, 1988 Provides legal provisions for formation of The Ministry of
2045 water users’ group, water distribution, Water Resources

realization of water charge, etc.

Irrigation Policy, 2049 1992 Clarifies the government’s policy in the The Ministry of
field of irrigation. Water Resources

Water Resources 1993 • Vests the ownership of all the The Ministry of
Act, 2049 country’s water resources in the state. Water Resources
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• Establishes a hierarchy of need for water
utilization and set up the state as the
licensor of water use.

• Allows water user groups to be formally
registered under it.

• Makes provisions for a charge or annual
fee to the licensee for utilizing water
resources and related terms and conditions.

• Lists the government’s ability to make
rules on matters relating to fee, charges, etc.
payable to the HMG for the utilization of
any service related to water resources.

• Stipulates that water must be used without
causing damage to others (also supported by
Nepal’s constitution 1990).

• Provides a basis for utilization and allocation
of water based on the national preference and
priorities. First priority goes to drinking water
and domestic use followed by irrigation,
fisheries, hydropower generation, cottage
industry, industrial enterprises and mining,
navigation, recreation, and other uses.

Water Resources 1993 • Provides the implementation procedures of the The Ministry of
Regulation, 2050 Water Resources Act, 2049. Water Resources

• Assigns the power to the district level to
recognize licensed users and resolve
water disputes.

• Makes the provision of one “District Water
Resources Committee” in each district, under
the chairmanship of Chief District Officer (CDO),
and comprising district-level representatives from
Agriculture Development Office, Forest Office,
Drinking Water Office, Irrigation Office,
Electricity Project, Office of HMG, Offices
related to utilization of water resources,
District Development Committee, and
Local Development Officer.

• Stipulates that any individual or group that
obtained the license for a certain water use has to
pay to the HMG an annual water license fee.

• Where HMG has developed the water resources,
a committee will be formed for the determination
of the rate Service Fee and the extra charge for
those who do not pay in time. The committee
will consist of a person assigned by HMG– Chair,
a person among the water users assigned by
HMG-Member, and a person assigned by
HMG-Member.

The committee will fix the service fee considering
the following criteria:

1. Capital investment depreciation rate
or amortization.

2. Net benefit received by the users.

3. Canal O&M expenditure.

4. Changes in consumers’ price index.
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• Makes DWRCs responsible for monitoring
of water resources in each district.

• Makes provision for the turnover of
publicly managed irrigation systems.

Environmental 1994 • Gives some guidelines for integrated The Ministry of
Action Plan river-basin wide management. Environment and

• Lays down a few guidelines for maintaining Population
the water quality.

Amended Irrigation 1997 • Gives some guidelines on monitoring of The Ministry of
Policy, 2049. water resources. Water Resources

• Expects the creation of detailed geographical and
management information systems, which will
be updated and institutionalized for monitoring
purposes.

• Provides guidelines related to irrigation system
turnover.

Others

• Nepal Water Supply Corporation Act, 1992

• Industrial Enterprises Act, 1992

• Electricity Act, 1992

• Electricity Rules, 1988

• Fixation of Electricity Tariffs Rules, 1993

• Vehicle and Transport Management Act, 1992

• Aquatic Animals Protection Act, 1960

• Forest Act, 1992

• Trekking and River Rafting Act, 1984

• Solid Waste Management and Resource Mobilization Act, 1987

• Decentralization Act 1982 and Bylaws, 1982

• Act on Utilization of Public Goods, 1991

�� ����
��	
������

Agricultural Land Use:

- Legally recognized landownership.

- Formal tenancy rights (50% ownership).

- Formal leasing.

- Informal leasing, tenancy and sharecropping.

Surface Water:

- Customary use right as dictated by the national code of
conduct.

- Recently, licensing and pricing regulations have been
introduced.

Groundwater:

- Related policies and regulation are still under discussion.
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Enactment Date Key provisions Agency/Agencies
responsible for
implementing legal
provisions

Land Reform Act 1964 • The state owns all natural resources Ministry of Land
including land and water. Reform, HMG

• Every family can legally keep and use Nepal
the land up to 16.9, 4.7 and 1.28 hectares
in Terai, Hills and Kathmandu Valley,
respectively.
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Enactment Date Key provisions Agency/Agencies
responsible for
implementing legal
provisions

Environment 1997 Legal provisions to maintain clean and Ministry of  Population
Protection Act healthy environment by minimizing and Environment, HMG

adverse impacts from environmental Nepal
degradation on human beings, wildlife,
plants, nature and physical objects; and to
protect the environment with proper use
and management of natural resources.
Also considers that sustainable
development could be achieved from the
inseparable interrelationship between the
economic development and environment
protection.

Environment 1997 Details process for enforcing the Ministry of Population and
Protection Rules abovementioned Act. Environment, HMG Nepal
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Length km 399

Catchment area km2 3,222

Elevation (start)  m 1,500

Elevation (end)  m 135

Maximum flow m3/s 500

Minimum flow m3/s 40

Average annual discharge (outflow) mcm 3,576
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A water surplus basin

Water resources are adequate at present

Moderately water-scarce basin

Seasonally water-scarce basin X

Water-scarce basin
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Average annual rainfall (mm) 2003

Annual average Eto (mm/day) 4.01

Maximum temperature (0C) 30.7

Minimum temperature (0C) 4.7

Number of dry months

(<5 mm rainfall) 2.3
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Type of utility Number Who owns the Who operates the Legal status of
utility utility operator

Surface irrigation 214 Government and farmers WUAs = 208 Govt. Department
systems both collectively and Jointly by the government Local WUAs –

individually and farmers - 6 Some recognized
by law and some
informal

Groundwater STW = 589 Mostly by individual Mostly by individual Some recognized
schemes Dug wells = 1,809 farmers and some farmers and some by law and

Treadle pumps = 47 in groups  in groups some informal

Domestic water 45 Municipal-level Municipal-level schemes Majority of user
supply schemes schemes (3 schemes) by by Water Supply groups are legally

the government and Corporation and village- recognized
village-level schemes by level schemes by user
user groups   groups

Hydropower None Not applicable Not applicable Not applicable
plants

Wastewater None Not applicable Not applicable Not applicable
treatment plants

Wetlands and Numerous–exact Royal Chitwan Park officials and local Buffer zone
other water bodies number yet to be National Park people in the buffer zone peoples’ commit

ascertained tees are legally
recognized

Hand pumps Numerous–exact Individual farmers Individual farmers Informal and
number not available private

Industries 126 Public and private Government and Legally
private sectors recognized

Total population (estimated in 1998) 663,465

Population density (persons/km2) 212

Number of urban centers 3

Number of villages na

Total urban population 163,647

Total rural population 499,818

Per capita availability of water (m3) 9,034

Urban households having piped water (%) 35.54

Rural household having piped water (%)

Proportion employed in agriculture (%)
79.2

Proportion of population living below official poverty line (%) 42
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Study Year: Above Normal Year, 1978        Previous Year: Normal Year

No. Component Subcomponent Volume in (m3 x 106) % of Net flow

1 Gross inflow a) Rainfall 7,141.27 na

b) Kulekhani 103.69 na

c) Narayani 52.80 na

2 Storage changes a) Surface storage -0.74 na

b) Ground storage -126.03 na

3 Net inflow 7,170.99 na

4 Process depletion ET of paddy 144.68 2.02

ET of paddy (spring) 20.60 0.29

ET of maize (winter) 22.89 0.32

ET of maize (summer) 42.95 0.60

ET of wheat 11.59 0.16

ET of potato 5.16 0.07

ET of pulses 3.53 0.05

ET of vegetables 4.81 0.07

ET of oil seeds 18.85 0.26

Domestic uses 5.90 0.08

Animal uses 2.99 0.04

Industrial uses 0.18 0.00

Subtotal 284.13 3.96

5 Non-process depletion a) ET of forest (dense) 823.24 11.48

(beneficial) b) ET of forest (sparse) 959.20 13.38

c) ET of grazing land 112.24 1.57

d) ET of homestead 38.81 0.54

Subtotal 1,933.49 26.96

6 Non-process depletion ET of barren land, flood 242.15 3.38
(non-beneficial) plain and water body

7 Outflow Runoff 3,847.87 53.66

Sum of depletion and surface runoff 6,307.64 na

Sum of net inflow 7170.99 na

Difference in estimation2 863.36 na

2The difference in estimation may be due to the use of some hypothetical figures in the calculation.
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Year of Interest: Normal Year, 1979        Previous Year: Above Normal Year

No. Component Subcomponent Volume in (m3 x 106) % of Net flow

1 Gross inflow a) Rainfall         5,853.98 na

b) Kulekhani              86.87 na

c) Narayani              52.80 na

2 Storage changes a) Surface storage 0.74 na

b) Ground storage 126.03 na

3 Net inflow         6,120.42 na

4 Process depletion ET of paddy            148.61 2.43

ET of paddy (spring)              13.23 0.22

ET of maize (winter)              20.53 0.34

ET of maize (summer)              27.73 0.45

ET of wheat                5.98 0.10

ET of potato                1.94 0.03

ET of pulses                5.18 0.08

ET of vegetables                5.47 0.09

ET of oil seeds              11.72 0.19

Domestic uses               5.90 0.10

Animal uses               2.99 0.05

Industrial uses                0.18 0.00

Subtotal 249.46 4.08

5 Non-process depletion (beneficial) a) ET of forest (dense) 669.45 10.94

b) ET of forest (sparse) 769.33 12.57

c) ET of grazing land 90.37 1.48

d) ET of homestead 31.72 0.52

Subtotal 1,560.87 25.5

6 Non-process depletion (non-beneficial) ET of barren land, flood plain
and water body  197.50 3.23

7 Outflow Runoff  3,575.76 58.42

Sum of depletion and surface runoff 5583.59 na

Sum of net inflow 6120.42 na

Difference in estimation 536.83 na
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Year of Interest: Dry Year, 1992        Previous Year: Normal Year

No. Component Subcomponent Volume in (m3 x 106) % of Net flow

1 Gross inflow a) Rainfall 4,433.10 na

b) Kulekhani 78.09 na

c) Narayani 52.80 na

2 Storage changes a) Surface storage 0.00 na

b) Ground storage 0.00 na

3 Net Inflow 4,564.00 na

4 Process depletion ET of paddy 150.27 3.29

ET of paddy (spring) 13.61 0.30

ET of maize (winter) 11.22 0.25

ET of maize (summer) 29.44 0.65

ET of wheat 3.68 0.08

ET of potato 2.25 0.05

ET of pulses 2.90 0.06

ET of vegetables 5.14 0.11

ET of oil seeds 6.53 0.14

Domestic uses 5.90 0.13

Animal uses 2.99 0.07

Industrial uses 0.18 0.00

Subtotal 234.12 5.13

5 Non-process depletion (beneficial) a) ET of forest (dense) 647.35 14.18

b) ET of forest (sparse) 764.08 16.74

c) ET of grazing land 90.74 1.99

d) ET of homestead 31.04 0.68

Subtotal 1,533.21 33.59

6 Non-process depletion (non-beneficial) ET of barren land, flood plain
and water body 195.72 4.29

7 Outflow Runoff 2,200.54 48.22

Sum of depletion and surface runoff 4,163.59 na

Sum of net inflow 4,564.00 na

Difference in estimation 400.41 na
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Name of station: Rajaiya Lat. 27 26 30; Long. 84 58 15; Elevation: 332; Drainage area: 579 sq. km.

Name of river: Rapti Station number : 60

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. Average

1976 8.01 6.69 5.39 5.43 8.8 19.3 53.3 52.4 48.8 24.1 13.4 9.36 21.3

1977 7.38 6.18 4.87 7.49 8.65 14.4 48 63 45.5 29.9 20.6 13 22.6

1978 9.92 8.08 7.45 14.5 12.2 48.5 62.25 72.15 40.6 27.55 17.5 12.05 27.73

1979 8.08 8.1 5.86 5.25 4.56 11.8 76.5 81.3 35.7 25.2 14.4 11.1 23.99

1980 8.38 7.23 6.29 4.7 6.88 24.3 47.3 66.1 60.2 29.7 16.5 11.5 24.09

1981 9.57 6.98 5.55 6.72 9.67 14.8 61.9 82.9 74 40.9 19.5 13.3 28.82

1982 10.7 9.34 9.76 11.8 10.64 12.8 54.55 59.5 88.7 30.7 16.7 12.5 27.31

1983 11.5 10.4 9.25 9.09 11.6 10.8 47.2 46 51.4 30.2 15.9 13.1 22.20

1984 12.2 10.6 8.9 8.18 8.58 28.1 55.8 60.4 95.2 26.2 17.9 13.7 28.81

1985 12.2 10.9 9.19 9.58 12.3 22.2 53 51 91.4 50.7 24.7 16.6 30.31

1986 12.8 11.8 10.2 9 9.66 24 57.8 86.6 88.9 35.8 20.2 15.1 31.82

1987 15.5 10.6 8.73 9.09 8.5 10.8 63.6 73.9 43.3 27.9 16.9 13.4 25.19

1988 11.7 10.4 10.2 10 12.2 21.1 55.8 87.4 60.2 20.5 15.3 14.9 27.48

1989 14.8 13.2 11.2 12.1 11.6 18.1 61.6 41.2 99.3 29.5 16.6 14.6 28.65

1990 9.20 8.86 7.45 9.16 11.53 17.82 55.40 81.44 79.58 37.24 9.33 7.47 27.87

1991 8.12 7.62 9.33 9.00 10.28 21.90 56.51 66.80 73.43 28.75 9.1 9.5 25.87

1992 8.74 8.27 9.29 9.43 9.83 17.17 56.01 67.34 63.49 36.41 8.9 9.2 25.34

1993 8.14 8.14 7.57 8.73 9.73 18.45 63.66 84.58 61.89 29.34 8.8 9.6 26.55

1994 7.55 7.85 7.49 7.87 9.82 29.57 53.86 68.21 62.68 26.78 7.5 9.6 24.90

1995 8.73 8.83 7.84 8.01 11.63 31.38 56.02 80.68 55.90 27.76 9.33 9.47 26.30

1996 9.34 9.06 9.40 8.27 9.81 18.86 57.21 77.28 66.05 34.72 8.66 8.50 26.43
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Qc = Qr*(Ac/Ar)*(Rc/Rr)*(Sc^1/2/S^1/2); Sc  = 0.013772; Sr = 0.032657; Drainage area = 2,993 sq.km;

Length of the basin = 98.75 km; Length up to Rajaiya = 35 km;

Main stream = 122 km; tributaries = 277 km.

Year Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. Average

1976 40.05 46.08 35.68 22.32 18.98 62.69 168.53 133.60 174.23 60.90 50.21 39.52 63.82

1977 28.83 25.29 21.10 18.46 35.66 23.55 166.47 175.85 154.23 148.05 70.07 41.17 64.75

1978 112.70 60.96 21.24 44.28 40.13 132.16 154.45 274.96 145.20 69.81 300.97 105.76 81.72

1979 131.47 26.73 5.11 10.80 27.59 61.69 235.68 271.67 105.69 259.21 46.35 162.89 84.43

1980 7.80 22.43 54.12 8.76 33.17 79.65 174.21 324.05 209.38 188.74 107.66 20.41 94.42

1981 71.74 6.50 15.23 51.43 45.33 68.47 263.50 423.17 345.45 26.57 71.34 8.64 131.49

1982 38.40 26.29 52.25 78.60 35.89 47.62 193.29 301.17 367.59 103.53 39.47 43.76 112.53

1983 34.56 11.47 53.29 21.69 46.72 26.52 185.21 162.69 167.26 110.39 178.20 77.29 78.18

1984 71.30 22.50 23.21 27.21 32.30 79.86 249.27 205.25 334.73 246.00 11.63 111.77 103.53

1985 41.89 232.32 62.54 18.20 47.46 53.84 245.57 196.47 240.03 228.37 40.27 52.13 103.70

1986 44.32 36.51 60.14 47.82 35.63 73.48 220.47 268.70 303.55 180.16 214.39 58.30 111.07

1987 65.37 55.18 30.13 33.20 32.93 45.51 250.91 187.71 90.15 102.02 11.19 37.47 82.68

1988 7.66 31.63 32.66 39.81 42.15 66.80 205.97 239.91 161.49 34.54 69.53 46.15 85.43

1989 150.17 41.27 54.06 57.37 28.32 56.71 169.44 124.58 221.13 70.25 91.24 38.18 78.35

1990 30.91 23.64 25.81 20.64 36.83 59.67 172.47 199.47 196.85 76.61 69.84 69.43 76.05

1991 15.42 94.54 30.02 42.94 23.06 58.01 164.03 185.88 167.61 63.07 73.26 34.09 69.18

1992 32.90 21.43 39.48 39.33 23.37 39.88 170.82 197.54 151.50 83.44 16.77 15.18 67.96

1993 14.58 57.54 23.66 25.69 39.50 50.09 130.66 217.99 166.87 99.93 43.22 31.05 68.04

1994 18.89 45.92 24.62 20.39 35.34 78.47 198.46 212.71 330.65 61.63 45.09 39.96 86.91

1995 34.83 33.26 17.57 98.66 26.16 83.71 176.38 194.58 184.24 200.37 21.99 15.65 72.82

1996 35.82 25.40 23.02 11.73 22.68 57.23 152.71 189.70 173.50 104.33 39.96 39.22 70.39

Average49.03 45.09 33.57 35.21 33.77 62.17 192.79 223.22 209.11 119.90 76.79 51.81 85.12

Note: Some undefined values of runoff at the confluence were predicted because of rainfall ratio with zero value either in the

Rajaiya basin or in the whole basin. Such values are replaced by taking the average of the preceding and the following

month.
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Name of agency Type of agency* Area of jurisdiction**

National Water Resources Committee Government Country

National Planning Commission Government Country

Water and Energy Commission Secretariat Government Country

Ministry of Water Resources Government Country

Groundwater Resources Development Board Government Country

Department of Hydrology and Meteorology Government Country

District Water Resources Committee Local government District (province)

WUAs and WUA Federation Irrigation beneficiary groups Schemes and district

Note: Spatial linkages of these agencies will be dealt in-depth in the subsequent institutional studies.
* National line agency/state/provincial/local government/other.
** Country/state/province/basin/water district/administrative region/village/scheme /other.

A	�����	����
�=�������������2	�	��������4A�=25�����	��������
����������������������	�������	������������
���
��		��������	��	�����	����������	�����
����	�
��<��
��	�	����������������������	�	�������������������������	�
�������������	������������	�����	��	���������	��������	���	��������������	��������������	�
������	�A	�����	��)�
�������	�������������������������������������	�	�����������������������	���������	�	�������������������	�	���	�����
���	� ��	����� ����� ����	������ ������� ����� ��	� ��������	�	�� �������� �	�	���� �	�	����� ���,	���� ��� �C��@+3��
3/@+'���3:�+'��� ���2/A��	����A�=2����������	���� ���	����������	�������
� ��	������ ���	��� ��� ��	���������
6	���	��� ����	��	�� ��	��
��� ���,	���� 4����� ��� ������������ ����<����
��	��� ���� �������
	�� ���,	���5� ����	��� ���
��������� ����� �
� ��	� �	���	��
��	�� �����	�����	� ������
��	�� �	�	�� ���� ;������� ����� ��	� ��� �	� ����	��	�� ��� ��	
-�����
��	��A���������
���	�A	�����	����
������������4����	��
�����������
���
������������	��������	�����	;���	��
<	��5�� ��	�	� ��� ��� ��	����	�������� 
��� �������� ��	� ����� ��������������� �� ��������� �������	��A�=2� �����<���
���	� 	
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Tasks National National Ministry Water Ministry Groundwater Department Nepal Department Department Nepal WUAs I/NGOs Remarks
Water Planning of Water and of Resources of Electricity of of Water and
Resources Commission Resources Energy Population Development Hydrology Authority Irrigation Water Supply Federation
Council Commission and Board and Supply Corp.

Secretariat Environment Meteorology and
Sewerage

Governance C C R C C C C R R R C IP IP

Water allocations
for different
uses C C R C C C C R C C IP IP IP

Water
distribution C C C C C R C R R R C IP IP
Water quality
protection
and salinity
management C C C C R C C C C R C IP IP
Flood protection C C C C C IP C C E R IP IP IP
Wetland
protection C C C C E C C C C C IP IP IP
Maintenance of
infrastructure C C C C C C C R R R R IP IP
Master planning E R R R C C C C R R C IP IP
Design and
construction
of new facilities C C C C C C C E E E E C IP
Resource
mobilization E E C C C C C C C C C IP IP
Impact
assessment

studies C E E E E E C C C C C C C

E-Executive responsibility; C-Consulted; R-Regulatory responsibility; IP-Interested party.
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Present 20 years ago

Cultivated area (ha) 85,578 83,448

Urban land area (ha) 1,607 na

Grassland/Savannah (ha) 10,581 22,734

Forest cover (ha) 120,959 194,214

Area covered with water (ha) 17,275 na

Irrigated land area (ha) 32,267 na

Irrigated area as a proportion of total arable area (%) 42.73 na

Area under surface irrigation systems (ha) 32,388 na

Area under ground water systems (ha) 7,743 na

Cropping intensity – surface systems na na

Cropping intensity – groundwater systems na na
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Name of crop Present 10 years ago

Paddy Paddy Paddy

Maize Maize Maize

Early paddy Early paddy    -

Wheat Wheat Wheat

��	�	���	�������������	��
��������������������������	���	��������	�������	�
��	���	�����	����������	�����������
*��	��3	�����	��A	�	����	������������@��������9�����������������������A��������*��	��3	�����	���������		�
��	���	��������	���	����������	��
������	����	���	������������������'���	;�	���	�������	������	������������������
���	����
�����������	�����	�������	�����������
���	���	���������	���������
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Name of crop Present yield Yields 10  years ago

(irrigated area) Amount Unit Higher About same Lower

Paddy 3.4 t/ha X

Maize 1.2 t/ha X

Early paddy 4.2 t/ha na

Wheat 2.1 t/ha X
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Uses of water Check X

Drinking water supply X

Bathing/washing clothes X

Watering home gardens X

Animal husbandry X

Cottage industry X

Fishery/aquaculture X

Other
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Irrigation Domestic Industry Hydro- Navigation Fisheries Waste Recreation Water Aesthetic/
water power disposal quality Environ-

control mental

use

Irrigation 2 1 1 1 1 2 1 2 1 2

Domestic water
supply 1 2 2 1 1 1 2 2 2 1

Industry 1 2 2 1 1 2 1 1 2 2

Hydropower 1 1 1 1 1 1 1 1 1 1

Navigation 1 1 1 1 1 1 1 1 2 1

Fisheries 2 1 2 1 1 1 2 1 2 1

Waste disposal 1 2 1 1 1 2 1 2 2 1

Recreation 2 2 1 1 1 1 2 1 1 1

Water quality
protection 1 2 2 1 1 2 2 1 1 1

Aesthetic and

environmental use 2 1 2 1 1 1 1 1 1 1

@����	���	�������	��	8���
�����	��	���������	���	�������
��	�������
	���������	������������
	����
�
��	�����	��������
�	�����	�������	�����������	��
�	�������	�����	������������	����������	����	���������	��	���������	���	����	�	�
��	���	�����	���	����	��	���������<����������������������������������������
��	��	��3	�	��������	�	�
	�	����	
���������	��
����	�	����������	��	���	��������������	�������	�����������	�	��
��	���	�����	���������		���'���	;�	�����
��	�	� �������		�� ��	� 	8�	��	�� ��� �	� ���������� ������	�� ��� ���	��
��	�������	�	��� ���<�� ��� ��	� ��������� �	�	��
/������
���������	���	�������
��	�������������������	�	����	8�����
���	8����	���	�
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����������� ������������
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��	������)�����������������������	�����	�	���	�������������	��
��������������������������	���	��������	�������	
��������	��
��	�� �	�����	�� ����������*��	�� 3	�����	��A	�	����	������������ @�������� 9������������������
����A��������*��	��3	�����	���������		�� ��	� ��	��������	���	�� ��������	��
���� ��	� ���	���	�����������������
'���	;�	��� 	�������	� �����	�� ��� �������������� ���	����
����� ������	� ����	���� ���	���������� �
� ��	� ��	�������
�	���������
� ��	� ����������������	�	� ��	� ��� 	��������	�� ����	���	�� 
��� ��	� ������	�	��� �
� ������	� �	������ ��
�������������������	�B����	������������������������	�	������	����������	�������������
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Unit Quantity Source

1. Total land area km2 300,000 PSY

2. Population (1998) million 74.723373 PSY

3. Projected population for 2020 million 107.240,000 Computed

4. Population growth rate (1990 - 1995) % 2.32 PSY

5. Urban population as % of total % 47.56 PSY

6. Urban population growth rate % na na
7. Rural population as % of total % 52.43 PSY

8. GNP per capita, 1998 at current prices US$ 914 MTPDP

9. Contribution to the GDP of ff. sectors (1993-1998)

a. Agriculture % 21.3 MTPDP

b. Industry and manufacturing % 35.2 MTPDP

c. Services % 43.5 MTPDP

10. Average annual growth rate of (1994-1998):

 a. Agriculture % 0.72 MTPDP

 b. Industry and manufacturing % 4.62 MTPDP

c. Services % 4.9 MTPDP

11. Total annual water resources (1976)

a. Mean rainfall km3 708 1/

b. Mean runoff km3 479 1/

c. 90% probability runoff km3 257 1/

d. Total = a + c km3 965 Computed

12. Per capita water availability m3 12,900 Computed

13. Total water withdrawals km3 220 Computed

14. Per capital withdrawal of ff. sectors:(1983)

a. Domestic m3 31 2/

b. Industrial m3 1.2 2/

c. Agriculture (mainly irrigation) m3 2,885 2/

15. Gross irrigated area (1998) ha 1,475,484 MTPDP

16. Percentage of population with access
safe water % 78.29 MTPDP

PSY = Philippine Statistical Yearbook, 1999.
MTPDP = Medium-Term Philippine Development Plan, 1999-2004.
1/ = NWRC as summarized in World Bank, Philippine Irrigated Agriculture Sector Review, 1992.
2/ = National Water Resources Council, 1983, Agno River Basin Framework Plan.
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Enactment Date Key provisions Agency/Agencies responsible for
implementing legal provisions

Philippine 1987 All water and other natural resources are DENR, NWRB, PNP
Constitution owned by the state.

PD 1067 1976 Quantitative regulation, appropriation, utilization, NWRB
development and conservation of water resources.

RA 3601 1964 Creation of the National Irrigation Administration NIA, DPWH
for development of water resources for irrigation,
particularly NIS.

PD 552 Sept. 11, Expansion of the powers of NIA to include both NIA
1974 NIS and CIS, authority to delegate partial or

full management of NIS to IAs and to undertake
multipurpose water resources projects designed
primarily for irrigation.

PD 1702 July 18, Further amendments to RA 3601 increasing NIA NIA
1980 capitalization from P2 billion to P10 billion and

authorizing NIA to collect 5 percent of project
cost as administrative and engineering overhead
charges on projects it implements.

RA 6978 Jan. 24, Promote rural development by providing for NIA
1991 accelerated programs for construction of irrigation

projects.  Mandated NIA to complete construction
of irrigation projects in 1.5-million hectares of
nonirrigated but irrigable area within 10 years.



)+

RA 8435 1997 Known as Agriculture and Fisheries Modernization NIA, DA, DENR, NPC, LGU
Act (AFMA).  High priority to rehabilitation and
small-scale community-based irrigation projects.
Recognizes IAs as partners in irrigation
development and watershed conservation and
rehabilitation.  Promotes collaboration among
NIA, DENR, NPC, LGU and IA for watershed
rehabilitation and protection.  Reiterates devolution
of CIS to LGU and management turnover of
NIS to IAs.

E.O. No. 374– Oct. 15, The Task Force shall serve as an oversight body for DENR, NWRB, DOE, DOH,
Creating the 1996 ensuring the efficient sourcing and use of water DA, DILG, MWSS
Presidential resources, in particular the provision of policy and
Task Force on program recommendations on the following:
Water Resource a. Water supply planning and coordination, including
Development and the efficient allocation of water resources.
Management b. Prioritization of programs and projects critical for

ensuring sustainable, adequate, safe and
affordable water supply.

c. Coordination and monitoring of water policies
and programs.

d. Pricing policies on water resources.

RA 8041 1995 • Authorized the organization of the Joint
(National Water Executive Legislative Water Crisis Commission,
Crisis Act which shall, among others, recommend measures
of 1995) that will ensure continuous and effective

monitoring of the entire water supply and
distribution system in the country.

• Sections 8, 9 and 10 specify the circumstances
under which a person may be charged and
penalized for theft, pilferage or any unlawful
acts against any water utility, whether public
or private.

RA 6978 Jan. 24, Promote rural development by providing for an NIA
1991 accelerated program for construction of irrigation

projects.  Mandated NIA to complete construction
of irrigation projects in 1.5 million hectares of
nonirrigated but irrigable area within 10 years.

DENR 1990 Specifies the revised water usage and classification
Administrative for fresh surface water (lakes, reservoirs) and
Order No. 34 s. coastal and marine water.
1990

Philippine 1987 • All water and other natural resources are DENR, NWRB, PNP
Constitution owned by the state.

• The state shall allow the use or development of
water by administrative concessions through
the issuance of water right to users.  The water
right is the privilege to appropriate and use
water granted by the government though
the NWRB.

• The measure and limit of appropriation of
water are beneficial use, and the utilization of
the right amount during the period that the
water is needed for producing the benefits.
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• Priorities in appropriation of water follow the
priority in time principle except in times of
emergency when the use of water for domestic
purposes has greater right over all other uses.

PD 1702 July 18, Further amendments to RA 3601 increasing NIA NIA
1980 capitalization from P2 billion to P10 billion and

authorizing NIA to collect 5 percent of project
cost as administrative and engineering overhead
charges on projects it implements.

PD 1067 1976 Quantitative regulation, appropriation, utilization, NWRB
development and conservation of water resources.

PD 552 Sept. 11, Expansion of the powers of NIA to include both NIA
1974 NIS and CIS, authority to delegate partial or full

management of NIS to IAs and to undertake
multipurpose water resources project designed
primarily for irrigation.

RA 3601 1964 Creation of the National Irrigation Administration NIA, DPWH
for development of water resources for irrigation,
particularly NIS.

�� ����
��	
������

#�� ������	
 ��	
�
���
 ���
 �	�	�
�
 ������
 ��

���������
�
 �
��
��	�
 
��
 ����
�	
�
�	�

��
�������
�	�
��	�

>����������	���	���	��
��������������������������
��
����������
����
��	������������

�4����

�3 >�����������������/�������������
�������
�$�	�����	� ;�/�$<3� � 5�� �	� ��	���	��
�� ���
����
�
���������������
���
��
�����������	��������
�����
����
���	��	��
��8��
3��������
��

��
����������#����
��������
������
�		�
��
���
�����/�$��	��H��
��
	3

�3 >��������������������������$������;��$<3��8��
	�����������������
����
���������
����
���������
�����������	�������������
��
��	�	3���
	�����$��	���	���	��
������������#��	�����
���������
����
�
��
	�����
�	�������������
��

�		�������	3��������
����
�
��
	����������	��%���
�����������������������	��
���
�
��������(�������� *�������������
��	���
�
�	�������
���
�����
���

��	3����
��
�4�����	������
�
���������������������������	���,��������	������������
��	'��������	3

>������
�:���������	�������4�������
������
4������	��������
�����������
�������6�������
�
�������������������
�6�����$�	�����	�"���
�;�6$"<�

� �

�4�������
�����������	�������
���������	��%�������������#��	���������	��������3

�3 >���	����������

�4������	�����
���
����������4���������
����	�������������		�����������
�����		�����������6�����$�������������	��3��>���6�����$������	����������
������������������
��
��	��4�����������
��������������������������������6$"3



)9

�3 >������	������
�
�������������������������4������������������
��	����
��������
�:��������
�����������������
���������������
����������4������	����
�
��������
�����������������	3


3 ���������	� ��������������������4�������

�4�������������� ��� ������������
���(����� ��� ����	
�������������4���������	�����4���������
���	���������	�	���	���������������������

������
�	�	3

#��
"
��
"
��

��
$	���
�����

&��	����
(��	��������������
����	���������
�������������
�����	
���
�

Enactment Date Key  provisions Agency/Agencies responsible for
implementing legal provisions

Administrative 1999 Specifies revised guidelines on the certification DA, DAR
Order No. 37, of eligibility for reclassification of agricultural
s. 1999 lands and provides mechanisms for the

implementation thereof.

Republic Act 1997 Provides the delineation of Strategic Agriculture DAR
No. 8435 and Fisheries Development Zone (SAFDZ) within
(Agriculture the network of Protected Areas for Agriculture and
and Fisheries Agro-Industrial Development (NPAAD) to ensure
Modernization that lands are efficiently and sustainably utilized
Act) for food and nonfood production and agro-

industrialization.

Republic Act 1992 Provides for the rational use and development of HLURB
No. 7279 urban land to bring about:  (1) equitable utilization (Housing and Land Use
(Urban of residential lands in urban and urbanizable areas; Regulatory Board)
Development (2)  optimization of the use and productivity of
Housing Act land and urban resources;  (3)  development of
of 1992) urban areas conducive to commercial and

industrial activities;  (4)  reduction in urban
dysfunctions, particularly those that adversely
affect public health, safety and ecology; and
(5)  access to land and housing by the
underprivileged and homeless citizens.

Republic Act 1991 Mandates cities and municipalities to prepare and DILG, DAR
No. 7160 update their respective comprehensive land-use
(Local plans enacted through zoning ordinances which
Government shall serve as a basis for use of their resources
Code) 1991 and reclassification of agricultural lands.

Republic Act 1988 The Department of Agrarian Reform may authorize DAR
No. 6657 the reclassification or conversion and deposition of
(Comprehensive the land after a lapse of 5 years from its award, if
Agrarian Reform it ceases to be economically feasible and sound
Law) for agricultural purposes or when the locality has

become urbanized and will have greater economic
value for residential, commercial or industrial
purposes.
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P.D. 1067 1976 Any watershed or any area of land adjacent toNWRB
(Water Code any surface water or overlying any groundwater
of the may be declared as a protected area.  Rules and
Philippines) regulations may be promulgated to prohibit or

control such activities by the owners or occupants
thereof within the protected area, which may
damage or cause the deterioration of the surface
water or groundwater or interfere with the
investigation, use, control, protection, management
or administration of such waters.
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Enactment Date Key provisions Agency/Agencies responsible for
implementing legal provisions

Republic 1999 The state shall promote and protect the global DENR
Act No. 8749 environment to attain sustainable development
(Philippine while recognizing  (1) the primary responsibility
Clean Air Act of local government units to deal with
of 1999) environmental problems and  (2) the principle that

“pollutants must pay.”

Republic 1997 Provides the indigenous peoples (IPs) with a DENR/ DAR
Act No. 8371 freer reign on the management of their ancestral
(Indigenous domains and promotes partnership between the
People’s Right government and the IPs in protecting the forests.
Act of 1997)

R.A. No. 8041 1995 Seeks to address the issues relevant to the water DENR, NWRB, MWSS, LWUA
(National Water crises including, but not limited to, supply,
Crises Act of distribution, finance, privatization of state-run
1995) water facilities that include the protection and

conservation of watersheds.

Republic 1992 Provides for the rational use and development
Act No. 7279 of urban land to bring about  (1) equitable
(Urban utilization of residential lands in urban and
Development urbanizable areas,  (2)  optimization of the use
Housing Act and productivity of land and urban resources,
of 1992) (3)  development of urban areas conducive to

commercial and industrial activities,
(4)  reduction in urban dysfunctions, particularly
those that adversely affect public health, safety and
ecology, and  (5)  access to land and housing by the
underprivileged and homeless citizens.

Republic 1992 Underscores the critical importance of protecting and DENR
Act No. 7586 maintaining the natural biological and physical
(National diversities of the environment, notably in areas with
Integrated biologically unique features to sustain human life
Protected Areas and development, as well as plant and animal life.
System Act of Imposes a ban on logs and lumber exports as well
1992) as on logging in old-growth forests.



))

Presidential 1977 Vested authority in the Barangay (Village) Captains National Environmental
Decree to enforce pollution and environmental control laws. Protection Council
No. 1160

Presidential Section 14 of the Code provides management National Pollution Control
Decree guidelines  aimed to protect  and improve  the Commission
No. 1152 quality  of Philippine Water Resources through

classification  and standards, and surveillance and
mitigation of pollution incidents.
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Average annual rainfall (mm) 1,994

Annual average Eto 1,907

Maximum temperature (oC) 32.84

Minimum temperature (oC) 20.84

Number of dry months

(<5 mm rainfall) 2
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Length km 530

Catchment area km2 3,742

Elevation (start) m 122

Elevation (end) m 11

Maximum flow m3/s 366

Minimum flow m3/s 115

Average annual discharge mcm 231
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A water surplus basin

Water resources are adequate at present X

Moderately water-scarce basin

Seasonally water-scarce basin

Water-scarce basin
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Total population (1995) 1,482,580

Population density (1995) 450/km2

Number of urban centers 3

Number of villages 325

Total urban population (1990) 457,647

Total rural population (1990) 829,868

Per capita availability of water (m3/day) 100-150

Households having piped water (%) 27.29

% employed in agriculture (Nueva Ecija, 1990) 22.40

Proportion of population living below official
poverty line (Central Luzon, 1997) 33.80
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Type of utility No. Who owns the utility Who operates the Legal status of
 utility utility operator

Surface irrigation systems 27 Government/ communal IA Local NGO-Formal
1. Communal

rivers and creeks

small reservoir 7 Government/ communal IA Local NGO-Formal

2. National

surface 3 Government IA Government

groundwater schemes

1. Communal 9 Government IA Local NGO-Informal

2. National 0 0 0 0

Domestic water supply
schemes 17 Government Government Local NGO

Hydropower plants 2 Government Government Government

Wastewater treatment
plants 0 0 0 0

Wetlands and other
water bodies 0 0 0 0

Sector Annual total demand
in MCM

Beneficial use

Rice and other crops 2,526

Domestic use 68

Industrial, commercial, and recreational 5

Non-beneficial use

Surface water evaporation 185

ET weeds and brushes 2,206

Outflow

Drainage outflow in Pampanga river 3,358
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Name of agency Type of agency Area of jurisdiction

National Irrigation Administration (NIA) National government corporation Country

National Power Corporation (NPC) National government corporation Country

Department of Public Works and National line agency Country
Highways (DPWH)

Department of Environment and National line agency Country
Natural Resources (DENR)

Bureau of Soils and Water National line agency under the Country
Management (BSWM) Dept of Agriculture

Philippine Atmospheric, National line agency Country
Geophysical, and under the Department of Science
Astronomical  Services and Technology
Administration (PAGASA)

Local Water Utilities National line agency Country thru Water
Administration (LWUA) Districts

National Electrification National line agency Country thru Electric
Administration (NEA) Cooperatives

Bureau of Fisheries and National line agency under the Country
Aquatic Resources (BFAR) Department of Agriculture

National Mapping and
Resources Information National line agency Country
Authority (NAMRIA)

9.2 7
��
�	������������	�
��
��	
��	����	�

�	���	��

Tasks DENR DPWH DILG DOST DA DOH LGU NWRB NEDA DBM DOF LWUA

Governance R R IP IP E IP E R C R C C

Water allocation for C C C IP R IP E R C C IP R
different uses

O&M of surface irrigation IP IP C IP E IP IP R C IP IP IP
systems

Groundwater management IP R C C E C IP R C IP IP E

Catchment area management C C C IP E C IP R IP IP IP C

Domestic water supply C C C IP C E E R C IP IP E

Water quality and salinity R R C IP C C IP R C C IP E
management

Drainage R R C IP E C C R IP C IP R

Flood protection R E C IP C C C R IP IP IP C

Wetland protection E IP IP IP C IP C R IP IP IP C

Maintenance of infrastructure R E IP IP C IP IP R R IP C R

Master planning C C C IP C IP E R C C IP C

Design and construction of C R IP IP E IP IP R R C C R
new facilities

Resource mobilization C IP C IP E IP IP R C C IP R

Hydropower generation R R C IP E IP IP R R C C C

Impact assessment studies E IP C IP IP IP IP R C C C C

E = Executive responsibility;   C = Consulted;   R = Regulatory responsibility;  IP = Interested party.
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Present 10 years ago

Cultivated area (1,000 ha) 254.490 203.592

Urban land area (1,000 ha) 67.365 66.115

Grassland/Savannah (1,000 ha) 4.117 4.940

Forest cover (1,000 ha) 37.425 39.296

Area covered with water (1,000 ha) 9.600 9.120

Irrigated land area (1,000 ha) 123.357 124.259

Irrigated area as a % of total arable area 48.5 48.80

Area under surface irrigation systems (1,000 ha) 98.222 96.174

Area under groundwater systems (1,000 ha) 25.135 28.085

Cropping intensity-surface systems (%) 154 156

Cropping intensity-groundwater systems (%) 200 200

�0�� 7
��
�����
�����
���	�
�����
����E

Name of crop Area (ha)

10 years ago Present % Change

Rice  WS 22,721 22,522 (0.09)

         DS 21,821 19,099 (12.47)

Vegetables

Corn

Onion

* Represents only irrigated area of UPRIIS.
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Name of crop Unit Yield

10 years ago Present Higher Lower
(1990)  (1999)

Rice

Wet season cav/ha 63.58 54.85 14.00 %

Dry season cav/ha 90.74 71.63 21.00 %

Onion

Corn

Vegetables
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Uses of water

Drinking water supply

Bathing/washing clothes X

Watering home gardens X

Animal husbandry X

Cottage industry
Fishery/aquaculture X
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water power disposal quality Environ-
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use

Irrigation - 2 1 2 1 2 1 2 4 4

Domestic water 3 - 2 1 1 2 2 2 4 4
supply

Industry 2 2 - 1 1 2 2 2 4 4

Hydropower 2 1 1 - 2 2 2 2 4 4

Navigation 2 2 1 2 - 4 1 2 4 4

Fisheries 2 2 1 2 2 - 4 4 4 4

Waste disposal 1 1 1 1 1 1 - 2 4 4

Recreation 2 2 2 1 1 1 1 - 4 4

Water quality 4 4 4 4 1 4 1 4 - 4
protection

Aesthetic/ 2 2 2 2 2 2 1 4 4 -
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Indicators Units

Total land area km2   65,600

Population (most recent figure) million 18

Projected population for 2020 million 22

Population growth rate % 1.1

Urban population (% of total) % 21

Urban population growth rate (last 5 years) % 4.78

Rural population (% of total) % 79

GNP per capita (1999) US$ 775

Contribution of agriculture to the GDP % 24

Contribution of industry and manufacturing to the GDP % 40

Contribution of services to the GDP % 52

Average annual growth rate of agriculture (last 5 years) %             4.9

Average annual growth rate of industry (last 5 years) %           11.9

Average annual growth rate of services(last 5 years) %           12.0

Total annual water resources (latest year for which data are available) km3 22.99

Per capita water availability m3 2,390

Total water withdrawals (latest year for which data are available) km3 9.77

Per capita domestic withdrawal (latest year for which data are available) m3 11.3

Per capita industrial withdrawal (latest year for which data are available) m3 11.3

Per capita irrigation withdrawal (latest year for which data are available) m3 542

Gross irrigated area (latest year for which data are available) ha 642,000

Percentage of population with access to safe water1 %    69.9
1Source: Executive Summary report, Rural Water Supply & Sanitation Project, NWSDB.
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Enactment Date Key  provisions Agency/Agencies responsible for
implementing legal provisions

The Irrigation 1946 The Irrigation Ordinance provides for the Minister of Irrigation,
Ordinance regulations for the Divisional Secretaries (DSs) DS, IMD PC
No.32 to prepare plans for new minor irrigation schemes

or introducing changes to the existing ones. The
approval of the Minister is required to prepare
plans for the major irrigation schemes in terms of
this ordinance. The ordinance also provides for the
regulation for holding cultivation meetings in major
irrigation schemes. There are provisions to take
seasonal cultivation decisions at a special meeting
of an IMD Project Committee attended by the DS.

The State Land 1947 The right to use, flow, management and control of DS
Ordinance any public lake is vested in the state under this

ordinance. It makes a distinction between public
water and private water. Part IX of the ordinance
provides for the regulation and control of public
water and streams through a system of permits.
Water for irrigation is exempted from license
requirements.

The Electricity 1950 This Act provides for the licensing or installation Ministry of Irrigation and Power
Act No.19 for the generation of electricity. These licenses
(as amended) confer all rights necessary for the purpose of

electricity generation, including rights to use water.
The Soil and 1951 This Act empowers the Minister of Agriculture to The Minister of Agriculture
Water declare areas subjected to soil erosion as erodible
Conservation areas. The Minister may make regulations applicable
Act to these areas requiring the owners of land to take

measures to afforest the banks or watercourses or to
maintain a strip of land along the banks of
watercourses free from cultivation.

The Agrarian 1979 Provides provision for tenure security in irrigated Commissioner of
Service Act lands and sound management of agricultural Agrarian Services
(an amendment activities and water in small tank systems
and continuation through Agrarian Service Committees and
of the Paddy Farmer Organization, etc.
Land Act
No.1 of 1958)
The Mahaweli 1979 This Act empowers the Mahaweli Authority to The Mahaweli Authority
Authority of use and develop the water resources of the
Sri Lanka Mahaweli river.
Act, No. 23
(as amended)

The National 1974 This act empowers the National Water Supply The NWS&DB
Water Supply and Drainage Board (NWS&DB) to direct and
and Drainage use water to provide water supply for public,
Board Act domestic and industrial purposes without
No.2 (as other approval.
amended)

The National 1988 Provides provisions for environmental pollution The National Environmental
Environment control including the pollution of water and Authority (authority over some
Act (as protection of sensitive habitats like lagoons activities has been delegated to
amended) and lakes, etc. the Provincial Environmental

Authority
Agrarian 1991 Provides direction for handing over of full Irrigation Management Division
Services responsibilities over O&M and resource and Irrigation Department
(Amendment) mobilization below distributray canals to
Act No. 4 farmer organizations.
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Enactment Date Key  provisions Agency/Agencies responsible for
implementing legal provisions

State Land 1949 Makes provision for the grant and disposition of Government Agent (District
Ordinance state lands in Sri Lanka: for the management and Secretary-GA) Divisional
Act No.13 control of such lands and the foreshore: for the Secretaries (DS)

regulation of the water in the lakes and public
streams.

State Land 1954 Makes provisions for the prevention of GA, DS
Encroachment encroachments on state lands.
Ordinance
No. 8

Land Acquisition 1979 Makes provisions for acquisition of lands and Ministry of  Lands
Act No. 8  as servitudes for public purposes.
amended in
1979

Land Settlement 1955 Makes provisions to amend and consolidate the Settlement Officers appointed for
Act No. 22 law relating to land settlement. the purpose (Asst. Commis-

sioner of Land)

Land 1973 Provides for systematic development and Land Commissioner
Development alienation of state lands.
Ordinance
No. 43
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Soil 1951 Makes provisions for the conservation of soil Ministry of Agriculture
Conservation 1953 resources, for the prevention and mitigation of
Act No. 25 soil erosion and for the protection of the land
and No. 29 against the damages by flood and drought.

The Act empowers the Minister to make
regulations to arrest soil erosion in all kinds of
lands and acquisition of such lands in case of
necessity.

Agrarian 1979 Provides security of tenure to tenant cultivators, Commissioner of Agrarian
Service Act specifies the rent payable by tenants to cultivators Service Department
No. 58 to provide for maximum productivity of paddy

and other agricultural lands through the proper
use and management of agricultural crops and
livestock.

Mahaweli 1979 Makes provisions to improve, farm, cultivate, Director, Mahaweli Authority
Authority maintain, lease, purchase, sell or otherwise deal
Act No. 23 with all or every part of lands in an area declared

by the Minister as a special area of the Mahaweli
Authority.
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Enactment Date Key  provisions Agency/Agencies responsible for
implementing legal provisions

The National 1988 Makes provisions with respect to the powers, Central Environment Authority
Environmental functions and duties of the Authority for the
Act No. 56 protection, management, enhancement of the

environment, regulation, maintenance and control
of the quality of the environment, for the
prevention, abatement and control of pollution.

Forest 1907 Makes provisions for the state ownership and Forest Department
Ordinance management of forest resources.

Plant 1924 Makes provisions against the introduction into Department of Wild Life
Protection Sri Lanka and against the spread therein of Conservation
Ordinance weeds, pests and diseases  injurious to or

destructive of plants, and for the sanitation of
plants in Sri Lanka.

Soil 1951 Makes provisions for the conservation of soil Ministry of Agriculture
Conservation 1953 resources, for the prevention and mitigation of
Act No. 25 soil erosion and for the protection of the land
and 29 against damages by floods and droughts. The

Act empowers the Minister to make regulation
to arrest soil erosion in all kinds of lands and
acquisition of such lands in case of necessity.

Fauna and Amended Seeks to control the areas designated by the Department of Wild Life
Flora Protection in 1970 Ordinance by a series of permitted and Conservation
Ordinance 1937 prohibited acts.

Mines and Amended Makes provision to check the degradation of Geological Surveys and Mines
Mineral Act in 1992 the environment resulting from the mining Bureau
No. 33 of 1973 industry.
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Average annual rainfall (mm) 1,609

Annual average Eto 1,649

Maximum temperature (oC) 30.0 (Kurunegala)

Minimum temperature (oC) 25.5 (Kurunegala)

Number of dry months 65 mm min: rainfall in
(< 5 mm rainfall) August
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Infrastructural facility Unit Total number Remarks

Urban centers Number 12 01 – Provincial capital

01 – Main town

10 – Urban centers

Roads

Highways km 155 03 – Highways

Main roads 370 Class B roads

Village roads 2,500 Class C roads

Railway km 47 02 – Main lines

06 – Railway stations

Public transport Number 6 06 – Bus deport with 350 buses and staff

Electricity - - Covers all highways and main roads; 40

(National grid supply) percent of the villages has access to electricity

Hospitals and health care Number 28 01 – Teaching hospital

08 – District hospitals

11 – Base hospitals

08 MOH offices handling 65 maternity and
child care clinics

Police stations Number 1 01 – Deputy Inspector General’s office

12 12 – Stations under 3 Divisions of Senior
Superintendents of Police

Schools Number 9 National schools

21 Secondary-level colleges

186 Primary-level schools

Forest office Number 1 01 – DFO division offices

3 03 – RFO range offices

Veterinary service Number 11 11 – Veterinary Surgeons’ offices

26 26 – Livestock  Development Offices

Agricultural service Number 3 03 – Deputy Director’s office

15 15 – Assistant Directors’ offices

124 124 – Agricultural Instructors’ offices

Agrarian service Number 01 01 – Deputy Commissioner’s office

16 16 –  Divisional offices

16 16 – Agrarian Service Centers

Irrigation service Number 01 01 – Deputy Director’s office

04 04 – Irrigation Engineers’ offices

04 (04 – Divisional Assistant and Technical staff
attached to these offices)
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Length km 115

Catchment area km2 2,622.5

Elevation (start) m 750

Elevation (end) m 0

Maximum flow m3/s 1,645

Minimum flow m3/s 02

Av. Annual discharge mcm 1,610

A water surplus basin

Water resources are adequate at present

Moderately water-scarce basin

Seasonally water-scarce basin X

Water-scarce basin

Total population 1,044,558

Population density 378

Number of urban centers 22

Number of villages 2,807

Total urban population 103,212

Total rural population 941,346

Per capita availability of water (m3) 1,046

Urban households having piped water (%) 21

Rural household having piped water (%) 9

Proportion employed in agriculture (%) 40

Proportion of population living below official poverty line (%) 61.45
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Type of utility Number Who owns the Who operates the Legal status of

utility utility  operator

Surface irrigation Major    - 03 Government Major - Govt. Agency Major Govt. Department and

systems Medium - 04 and WUAs WUAs (Registered under the

Minor - 3596 Medium - Govt. Govt. Departments as legal

Agency bodies)

and WUAs Medium – Govt. Department

Minor – WUAs WUAS

Minor - WUAs

Groundwater Agricultural Individual Individual Individual

schemes shallow landowners landowners landowners

wells - 465

Domestic Pipe-borne 37 Local Government Local Government Local Government body or

water supply tube wells – 1199 body, body Government Organization

schemes Government NWS&DB

Organization and WUAs

users alone

Hydropower na

plants

Wastewater na– No significant

Treatment industries or

plants enterprises requiring

wastewater treatment

plants.

Wetlands Water bodies Government Government (Mainly Government

and other comprise 11,410 the Department of

water bodies ha =4.4 percent of Coastal Conservation)

the total land area

in the basin, 140 ha

of  wetlands

comprising  mangroves

and marshes=0.05 percent

of  total land area
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Description Total amount (mcm/year) Discharge  (cumecs)

Inflow 3,893.02 123.4

Agricultural sector water use 1,837.00 58.3

Domestic sector water use 7.21 0.23

Animal  use 0.07 0.002

Industrial use 2.85 0.09

Environmental use 1,131.90 35.90

River outflow  914.0 28.29
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Activity Functions and agencies responsible

Monitoring rainfall Meteorological Department

Reservoir storage and river flows Irrigation Department

Water quality and various environmental Central Environmental Authority

conditions, monitoring

Groundwater level and quality Water Resources Board

Diversion by various users If it is an illegal diversion from an existing irrigation canal or a

system, Irrigation Department is responsible for monitoring and

legal action. If it a natural watercourse or body, Divisional

Secretary is the person responsible for monitoring and taking

action.

Existing information sharing arrangements Data can be obtained for the relevant department. Departments

like Census and Statistics publish some data and information on

various aspects such as climate and rainfall.
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Information Data Agency responsible for Data maintaining Remarks
monitoring (performance)

Meteorological data All meteorological data 1 Dept. of Meteorology Satisfactory Meteorology station, Kurunegala
2. Rice Research Institute Satisfactory Rice Research Institute, Batalagoda

Rainfall 3. Department of Irrigation Unsatisfactory Major irrigation systems – 4 in the

Deduru Oya basin

Pan evaporation 4. Measuring agents Satisfactory 6 rainfall measuring agents functioning

Rainfall for Met. Dept. in the basin.

Hydrological data River flow 1. Irrigation Department Unsatisfactory 3  locations

River diversions 2. Central Environmental Authority Unsatisfactory 2  locations

Tank water levels 7  locations

Water issues 7  locations

Water quality

Crop production data Extent of cultivation 1.  Dept. of Agriculture Unsatisfactory 124 Agricultural Instructors’ units to

Total production 2. Dept of Export Agriculture Satisfactory collect data

All related data 3. Coconut Cultivation Board Satisfactory

Land use data Land use maps Department of Land Use and Unsatisfactory (last 2 Area offices are involved
Policy Planning update 1986)

Demographic data Population data Divisional Secretary offices Satisfactory 26 DS divisional offices are involved

Animal production data Data on types of animal Department of Animal Health Satisfactory 9 Basin-level divisional offices are

Number of animals & Production available

Production-related data

Industrial production data Data on type of industries 1. Industrial Service Bureau Satisfactory Keep records only on registered

Annual production data 2. DS office Unsatisfactory industries.
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Name of agency Basic roles and function

Irrigation Department (ID) Investigation, planning, designing and construction of major reservoirs;
acquisition, allocation and distribution of water up to the tertiary system
(distributary level); maintenance of the main and secondary systems of the
irrigation schemes.

Irrigation Management Coordination of activities related to planning, implementation and monitoring
Division (IMD) of agricultural plans in major irrigation systems through a project manage-

ment committee established for the purpose; enhancement of farmer
participation to take over O&M and other management responsibility at
tertiary-system level; establishment and strengthening of farmer organizations
for join management of the irrigation schemes.

Agrarian Service Department Assures tenure security to tenant cultivators; specifies the rent payable by
tenants to cultivators;  establishes FOs in small tank systems; registers FOs
so that they gain legal recognition; holds cultivation meetings in minor tank
systems; implements regulations in the Agrarian Service Act.

National Water Supply and NWS&DB is responsible for the development, operation and control of water
Drainage Board (NWS&DB) supply and sewerage systems and for the distribution of water for public,

domestic and industrial  purposes.

Central Environmental Carries out functions such as making recommendations to the ministry for
Authority (CEA) development of the national environmental policy; coordination and imple

mentation of long-term environmental protection plans; coordination of all
regulatory activities relating to the discharge of waste and pollutants; carries
out surveys aiming at environmental pollution control, establishment of
quality standards and methods for collecting and testing samples and other
environmental pollution-control activities under the Environmental Act; the
CEA is also responsible for approving Environmental Impact Assessments in
development projects.

Water Resource Board Works as an advisory body on groundwater; carries out hydrological
investigation and the development of groundwater resources; identifies
groundwater potential sites.

Coast Conservation Department Deals with the conservation of natural resources in coastal areas.

Pradesheeya Sabha (PS) Issues environmental permits to small-scale industries in the PS areas; takes
legal action against environmental pollution.
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Name of agency Type of  agency* Area of jurisdiction**

Irrigation  Department National Irrigation Engineer’s (IE) division

Irrigation Management Division National Irrigation scheme

Agrarian Service Department National Divisional Officer’s  divisions
(administrative division) (Administrative division)

National Water Supply and Drainage Board National District level

Environmental Authority National and provincial National and provincial levels

Water Resources Board National National

Coastal Conservation Department National National

Pradesheeya Sabha Local government body Provincial

* National line agency/state/provincial/local government/other.
** Country/state/province/basin/water district/administrative region/village/scheme/other.
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Tasks ID IMD ASD NWS&DB EA WRB GA/DS WUAs CCD

Governance

Water allocation for

different uses E,R R

O&M of  surface

irrigation systems E IP E,R C, E

Ground water management E,R

Catchment area management R IP R E R

Domestic water supply E R

Water quality and salinity

management *

Drainage E,R E,R

Flood protection E,R

Wetland protection R E,R

Maintenance of

infrastructure E,R E,R E,R

Master planning*

Design and construction of

new facilities E,R E,R E,R

Resource mobilization E,R E,R E,R E,R E,R

Hydropower generation**

Impact assessment studies E,R E,R E,R R R

E- Executive responsibility

C – Consulted

R - Regulatory responsibility

 IP - Interested party

* No responsible agency.

** No hydropower generation in
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Present 10 years ago
(last update)

Cultivated area (ha) 201,585

Urban land area (ha) 520

Grassland/Savannah (ha) 55

Forest cover (ha) 8,035

Area covered with water (ha) 11,410

Irrigated land area (ha) 48,655

Irrigated area as a proportion of total arable area (%) 24

Area under surface irrigation systems (ha) 47,150

Area with groundwater systems (ha) 1,515

Cropping intensity – surface water systems 1.33 - 1.65

Cropping intensity – groundwater systems 1.8 – 3.0

 * Data on land use changes in recent years are not available but there is considerable change in cultivated lands and forest. A
significant extent of coconut lands has been converted to residential lands. These changes can be better explained once we
complete the data analysis on household survey.
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Name of crop Present 10 years ago

Paddy Yes Yes

Vegetable Yes No

Chili Yes Yes
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Name of crop Present yield Yields 10  years ago

Unit Amount Higher About the same Lower

Paddy kg/ha/season 4,404 �

Vegetables - �

Chili (dry) kg/ha/season 800 �
 * Considerable change has taken place in using improved seeds and application of input in agriculture. Some changes on market
prices have also taken places on both inputs and agricultural products. Therefore, yield increases have been reported.
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Uses of water Check X

Drinking water supply X (Negligible)

Bathing/washing clothes X

Watering home gardens X

Animal husbandry X

Cottage industry X

Fishery/aquaculture X

Other
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Irrigation Domestic Industry Hydro- Navigation Fisheries Waste Recreation Water Aesthetic/ Others
water power disposal quality Environ-

control mental
use

Irrigation - 2 1 - - 1 2 1 2 1 -

Domestic
water
supply 2 - 2 - - 1 3 1 3 1 -

Industry 1 2 - - - 1 2 1 3 2 -

Hydropower*

Navigation*

Fisheries 1 1 1 - - 1 3 2 3 3 -

Waste disposal 2 3 2 - - 3 3 2 3 3 -

Recreation 1 1 1 - - 2 2 1 1 1 -

Water
quality
protection 2 3 3 - - 3 3 2 3 1 -

Aesthetic/
Environmental
use 1 1 2 - - 3 3 1 1 1 -

*Not relevant.
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