
Irrigation Facilities in Cambodia
（主な灌漑スキーム（事業実施中、計画を含む）位置図）

ﾌﾟﾙｻｯﾄ

ﾌﾟﾚｸﾄﾉｯﾄ

流域灌漑管理の検討・導入（３）

 Prek Thnot川流域（１） 土地利用

Area; 6,124km2

農地 29%
森林 50%
潅木 14%
その他7%

流域灌漑管理の検討・導入（４）

 Prek Thnot川流域（２） 降雨量観測地点
Rainfall Observation Station

Manual Station (Peam Khley) Automatic Station (Roleng Chrey)
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流域灌漑管理の検討・導入（５）

 Prek Thnot川流域（３） サブ流域界

Peam Khley
河川流量観測地点

Roleang Cherry堰

Kandal Stung堰

流域灌漑管理の検討・導入
（６）

 Prek Thnot川流域（４） 流域模式図

（流域システム）

PREK THNOT RIVER SYSTEM

A

A

A

Sangkea Tasal

A

A

A

Chencang Kpuos

A

Peam Khley
(A=3,589 km2)

A

Roleang Chrey regulator
(A=3,817 km2)

A A

Trapeang Kyorung

A

Kandal Steun Weir, Jan 7th Weir,

Teuk Teula Weir
Flood way (A=4,650 km2)

Bassac River

1
Trong Krang Sub-basin

294 km2

2
Ta Sal Sub-basin

674 km2
3

Residual Sub-basin

18 km2

4
Aveaeng Sub-basin

5
Phleach Sub-basin 431 km2

235 km2

6
Aoral Sub-basin

502 km2

7
Tang Haong Sub-basin

1,435 km2

8
Anlong Ramlich Sub-basin

228 km2

10
Bat Kmeng Sub-basin Krang Ambel Sub-basin

300 km2 455 km2

11
Kandal Sub-basin

78 km2

9

Peam Khley
河川流量観測地点

Roleang Cherry堰

Kandal Stung堰
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Water Level Gauging Station

Peam Khley (Automatic)

Roleang Chrey (Level 
gauge)

Thnuos Luong (Automatic)
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流域灌漑管理の検討・導入（７）

 Prek Thnot川流域（５） 主な灌漑スキーム

Ou Krang Ambel River
Smal tributaries Smal tributaries

North Main Canal

  Roleang Chrey Regulator
Prek Thnot River

South Main Canal

1,950 ha
Smal tributaries

1,600 ha

Paddy fields

Paddy
fields

Paddy
fields

Tonle Bati 
Project

Danbkor
system(300ha)

Kandal 
Stung 
Project

Roleang Cherry堰

Kandal Stung堰

ﾛｰﾚﾝﾁｪﾘｰ北幹線

ﾛｰﾚﾝﾁｪﾘｰ南幹線

4,500ha

6,500ha

流域灌漑管理の検討・導入（８）

 Prek Thnot川流域（６） 水収支の検討（例）

 Roleang Cherry堰地点おける現状

 各灌漑スキームにおける必要水量

 稲作パターン； 雨季早期作、雨季作（２）、乾季作

 単位用水量； 各灌漑スキームで算定

 Roleang Cherry堰地点での利用可能量

 降雨量； 既存データから5年のうち4年は期待できる雨量を算定

 河川流量； 既存データから5年のうち4年は期待できる流量を算定

 年間流出量； 5,238million m3

 水収支； 現在、短期専門家によるCPsへの指導を通じて検討中

流域灌漑管理の検討・導入（９）

 Pursat川流域（１） 取り組みの基本的方向

 背景； 降雨量、河川流量等のデータが少ない

 方策； 分布型水循環モデルの導入

 蒸発散量推定モデル、水田作付時期・面積推定モデル、水田水利用モ
デル及び流出モデルで構成

 別に、流域モデルとして、流域の約10km四方分割メッシュを導入

 モデルの特徴

 流量、農地水利用（水田作付、取水量等）等が任意（時点・地点）で推定
可能

 流域水循環への影響を評価或いは予測可能
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Estimation Model 
for Reference ET

Reference ET

Estimation 
Model for 

Paddy Water 
Use

Estimation 
Model for 

Planting Time 
and Area

Actual ET

Planting 
Time & Area, 
Harvesting 

Area

Runoff Model
Surface Runoff into 

the Downstream 
Mesh

Channel Flow 
Calculation

Surface Runoff 
from the 

Upstream Mesh

Actual Intake,   
Paddy Storage 

Depth
Soil moisture

Groundwater Flow 
into the  Down-
stream Mesh

Groundwater 
Flow from the Up-

stream Mesh

Land Use 
Data

Rainfall 
Data

Meteo.
but Rainfall 

Data

Geological & 
geomorphologic 

Data

Celled 
Basin  
Data

Calculation algorism of the distributed water 
circulation model

Water Balance Calculation
Hydrological analysis as available water resources
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Grid (10km×10km)

(A) Pursat River basin

0 20 40 60 8010
Km

Aerial model for a target basin
流域灌漑管理の検討・導入（１０）

 Pursat川流域（２） モデルの開発と検証

 モデル開発手順

 流域分割メッシュの開発

 入力データの算定

 地形、土地利用の計測

 気象等観測データに替わる気象研データの活用

 モデルの検証と確立

 水循環モデルで得た流量と既存データとの比較検証

 観測データの精度向上によるモデルの向上→確立

 流域灌漑管理・計画への応用

 モデルの開発と確立作業と併行して、同モデルによる流域灌漑研修
コースを整備、かつ実施しつつ、その活用方策を提案

0

400

800

0

100

D
is

ch
ar

ge
 (m

3 /s
)

Observed Calculated 2005 − 2006 Bactrakoun

R
ainfall (m

m
/d)

2005

2 24 66 88 1010 12 124

2006

Improvement of runoff simulation in the 
Prusat River basin

Relative Error: 55%

Water Balance Calculation “ Agricultural River Basin Management & 
Development System” Structure

Existing 
Irrigation Systems

Land Use
Data

Cropping
Data

Agricultural River Basin M&D System
Initial Water Balance

Monitoring Planning

Rainfall 
Data

Hydrologic
Data

Land Use
Data

Input

Remote
Sensing

&
GIS

CISIS

Introduce New 
Irrigation SystemsIssues

Rainfall 
Data

Hydrologic
Data

Land Use
Data

Input

Cropping
Data

Water Rebalance

Water Circulation Model Water Requirement

Distributed Water Circulation Model                             Water Requirement

流域灌漑管理モデルの活用

広報・その他の活動

カンボジアSEATV取材
Thomney地区にて

2010/11/30

CPs・カンボジアSEATV取材
TSC研修室にて
2010/11/30

The End

TSC3専門家チーム
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Long & Mid Term Capacity Building Plan
Stage 1
(01~06)

Stage 2
(06~09)

Stage 3
(09~14)

Stage 4
(14~)

Step 1
(09~12)

Step 2
(13~14)

• Basic TC (Terminal Canal Level)
• 14 Curriculum 
• 44 TC

OJT/TA: 
3 PDWRAM

OJT/TA: 
24 PDWRAM (including JLP, JGA, JGRP, 
AusAID/CAVAC, KOICA and etc)

• Basic TC 
• 6 Curriculum 
• 6 TC / year

Research & Making the Thesis

OJT/TA: 
MOWRAM & 24 PDWRAM

Step 1
• Bachelor Course
• 2 year (2015～)
• 20 students

Step 2
• Master Course
• 2 year (2017～)
• 10 students

•Agricultural River Basin TC
• 5 Curriculum 
• 15 TC

• New Comer TC
• 3～6 month / year
• 15 participant

•Advanced TC
• 4 Curriculum
• 12 TC

• New Comer TC
• 3 month / 2 year
20 participant

• Upgrade Basic TC
• 3 Curriculum 
• 3 TC / 2 year

• Agricultural River Basin TC
• 3 Curriculum 
• 3 TC / 2 year

• Advanced TC
• 2 Curriculum 
• 2 TC / 2 year

Upgrading of Training Course

Plan of Strengthening TSC
for its Sustainability

付属資料7-4 TSC人材育成ロードマップ
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Road Map Planned by MOWRAM
Stage 1 
(2001~6)

Stage 2 
(2006~9)

Stage 3 
(2009~14)

Stage 4
(2014~18)

Budget for 
operation

Target: 0%
TSC building 
(250,000$)

Target: 30%
(77,000$/year)

Target: 50%
(300,000$/year)

Target: 80%
(500,000$/year)

Counterpart Fund N.A 77,060$ 300,000$ 300,000$
Staff (C/P) 17 (C/P:11) 23 (C/P:10) 30 (C/P:15) 40 (C/P:25)
Staff salary 20~30$ 20~30$ Apply of PMBI (Priority & Merit-

Based Performance Incentive)

Status & function 
of organization

N.A Department of 
MOWRAM 
(Center)

General 
Directorate of 
MOWRAM 
(Institute)

Partnership 
Institute with 
Ministry of 
Education  
(Institute & 
University)

Expected 
cooperate 
donor/project

JICA/TSC1 JICA/TSC2 JICA/TSC3, 
AFD, BTC, JICA  
(Loan), ADB 
AusAID/CAVAC

JICA, AusAID,
WB, ADB, AFD, 
BTC, Spain

Partnership 
institute / 
university

N.A N.A 5 10

Next Five Year Capacity Building Plan Drafted
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Organization Structure of TSC Strengthening Plan
Minister

Secretaries of State (7)

Under Secretaries of State (7) Cabinet and Advisers

General 
Inspector 

Director General of 
Administration Affaires

Internal
Auditing

Department

Deputy Director General
of

Administration Affaires

Director General of 
Technical Affaires

Deputy Director General
of

Technical Affaires

Administration
and

Human
Resources

Department

Planning and 
International 
Cooperation
Department

Finance 
Department

Technical
Service

Center for
Irrigation

and
Meteorology

Water 
Management

And
Conservation
Department

Hydrology
and

River Works 
Department

Meteorology 
Department

Irrigation
Agriculture
Department

Water
Supply 

and
Sanitation 

Department

Engineering
Department

Provincial Services of Water
Resources and Meteorology

Administration and Personnel
Offices

Irrigation and Drainage
Offices

Water Resources Management and
Conservation Offices

Water Supply and Sanitation
Offices

Hydro-Meteorology
Offices

District Water
Resources Office

TSC Established 
December 2006

Institute

Under 
consideration by 

MOWRAM  

FWUC
Department

Stage 1 
(2001~6)

Stage 2 
(2006~9)

Stage 3 
(2009~14)

Stage 4
(2014~18)

Number of 
training course

9 35 
(10times/year)

60 
(12times/year)

60 
(12times/year)

Course for 
Bachelor degree

N.A N.A N.A 20 student

Course for 
Master degree

N.A N.A N.A 10 student

Quality of 
training course

Training of C/P 
for lecture level

Basic & middle 
class training 
course 

•Advanced & 
Result based 
training course 
•Training 
course for 
recruit

•Advanced & 
Result based 
training course 
•Training 
course for 
recruit

Onsite training 
course (technical 
assistance)

N.A 50 times 100 times 50 times

Expected 
assisting 
irrigation site 
through 
PDWRAM

1 (MS) MS: 1
PS: 3
JGRP: 5

JBIC: 6
JGRP: 15
JGA: 1
CPF/JNPGA: 3
CAVAC: 3

JBIC: 10
JGRP: 15
CPF/JNPGA: 5

Research 
program

N.A N.A 5 20

Visiting 
professor

N.A N.A 2 5

C/P level Master: 1
Bachelor: 1
Assistant BA: 9 

Master: 1
Bachelor: 9

Doctor: 2
Master: 8
Bachelor: 5

Professor : 3
Doctor: 5
Master: 12
Bachelor: 5
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カンボジア王国

流域灌漑管理及び開発能力改善プロジェクト

中間レビュー調査報告書

独立行政法人国際協力機構

農村開発部

平成23年12月

（2011年）

農村

ＪＲ
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