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Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumption

Overall Goal

National standard design documents
for irrigation and drainage structures
are authorized as national standard, and
applied to irrigation and drainage
projects in the Kingdom of Cambodia.

1. Authorized standard design
documents are published by
MOWRAM.

2. Number of irrigation and
drainage projects based on national
standard design documents.

3. Examination committee is
regularly held to review the
national standard design.

1. Published National
Standard Design
Documents

2. MOWRAM
Annual Report on
Water Resource
Management and
Development

3. MOWRAM
Meeting documents

+ There is no drastic
change in the
government policy in
agriculture and water
sector or irrigation
sector.

Project Purpose

System of formulation and utilization
of national standard design documents
for irrigation and drainage structures is
established in MOWRAM.

1. At least XX standard design
documents of irrigation and
drainage structures are formulated
by MOWRAM.

2. Understanding on National

1. Standard design
documents

2. Training records

3. Meeting
documents

+ Other ministries,
consultants and
development
partners, which are
related to irrigation
sector, accept and




Standard Design Documents of
engineering staff in MOWRAM
and PDWRAMs increases XX%
based on the capacity assessment.

3. Examination committee is held
at least XXX times.

apply the standard to
the irrigation and
drainages projects.

Outputs

1. National standard design
documentations (design criteria, design
drawings, technical specifications, and
design manuals) for irrigation and
drainage structures are developed.

1.1 Draft National standard design
documents are developed.

1.1 Project
Documents

2. MOWRAM's and PDWRAM's
capacity for applying national standard
design documents for irrigation and
drainage structures is strengthened.

2.1 XX trainers can conduct a
training program on application of
standard design documents.

2.2 XX% of engineering staff in
MOWRAM and PDWRAM
participated to new training course
on standard design documents.

2.3 More than XX% of trainees
achieved goals set up in the
training course.

2.1 Training record
2.2 Training record
2.3 Training record

* Engineering staff
who participated in
formulation and
training of standard
design documents
remain in
MOWRAM.

3. Examination system for national 3.1 Examination committee is 3.1 MOWRAM
standard design documents in established. documents
MOWRAM is established. 3.2 Draft design standard 3.2 MOWRAM
documents are provisionally documents
approved.
Activities Activities Pre-Conditions
1-1 EStZ}bliSh working groups and The Japanese Side The Cambodian Side | * Other ministries,
clar}llfy roles at}d respionmblllgesdof 1) Dispatch of experts 1) Counterpart consultants and
cach group to formulate standard ) _ Chief Advisor - Project Director development

1-2

1-3

1-5

1-6

1-7

1-8

2-1

2-2

design documents

Analyze problems on designs of
existing structures in the irrigation
and drainage systems through
field surveys

Review standard design
documents applied to the existing
structures, and analyze the
problems

Determine policies for
formulation of standard design
documents based on the results of
Activity 1-2 and 1-3

Formulate the draft standard
design criteria based on the
formulation policy in Activity 1-4
Formulate the draft standard
design drawings based on the
formulation policy in Activity 1-4
Formulate the draft standard
design manuals based on the
formulation policy in Activity 1-4
Conduct consultative workshops
with relevant ministries and
development partners regularly to
share the formulation of draft
standard design documents

Develop a training curriculum
based on the design manuals for
engineering staff of MORAM

Develop training materials on the

- Coordinator/ Training/ Public
Relations

- Experts in the field of
(1) Design criteria for
Headworks
(2) Design criteria for Canals &
Structures
(3) Meteorology/Hydrology
(4) Geology
(5) Soil Mechanics
(6) Criteria for Gate
(7) Survey and Training
Planning
- Other experts necessary to
implement the activities
2) Provision of machinery and
equipment
- Equipment necessary for Project
activities
3) Training in Japan and third
countries

- Project Manager
- Deputy Project
Manager

- Counterpart
Personnel

2) Office space and
facilities for Japanese
experts

3) Operational cost
such as
administrative
expenses, electricity,
water, fuel, etc.

partners, which are
related to irrigation
sector, accept and
apply the standard to
the irrigation and
drainages projects.
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2-3

2-5

2-6

3-1

3-2

3-3

3-4

standard design documents for
engineering staff of MOWRAM

Conduct training programs on the
standard design documents for
engineering staff of MOWRAM

Revise the training materials
depending on a degree of
comprehension of trainee and
questionnaire results, if necessary

Design the selected irrigation
structures to apply the standard
design documents by engineering
staff of MOWRAM

Support TSC to conduct training
programs to PDWRAMs on
standard design documents

Conduct a capacity assessment to
check the level of understanding
of trainees.

Identify procedures to examine
the standard design documents.

Prepare the guidelines of
examination committee to
approve the standard design
documents

Establish the examination
committee for standard design
documents.

Examine the draft standard design
documents in the examination
committee.

Provide a guidance on
provisionally approved standard
design documents to relevant
ministries and development
partners.

-
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b \/Z £3 w3 =
No £ HH FlETA & /HHEAR A1) S0 A%
, . . . Mr. YAMASHITA, 18
1 26-Apr’22 Questionnaire Forms for the Field Survey Dr. IWAMOTO
2 4-Mav'22 Introduction of Engineering Manual for Irrigation & | Dr. Murugaboopathi, 19
—Vay Drainage (JIID) for Head Works and Canal Works Dr. IWAMOTO
s Field Investigation Items & Objectives (Headworks and Dr. IWAMOTO, . 16
3 18-May’22 Canal Works) Dr. Murugaboopathi,
Mr. ITO
4 16-Jun’22 - Documentation of Findings of Field Survey Mr. ITO, 13
- Additional explanation on Canal and Headworks Ms. OBARA
5 6, 8-Jul’22 Irrigation Terminology/ Definition of Canal Works Ms. OBARA, Mr. ITO 10, 6
6 13-Jul’22 Irrigation Terminology/ Definition of Headworks Mr. ITO 12
05-Aug’22 Findings of FS-2 (O-Mean and Stung Chinit Irr. Sch.) Mr. ITO, Dr. IWAMOTO 12
10-Aug & Finalization of Irrigation Terminology/ Definition of Dr. IWAMOTO, 12,14
8 16-Aug’22 Canal works/ Headworks Mr. ITO,
“Aug W W Mr. UCHIMURA
Mr. TOKUWAKA, 12
9 26-Aug’22 Findings of FS-3 (Lum Hach & A Chang Irr. Sch.) Dr. IWAMOTO,
Mr. ITO, Mr. UCHIMURA
10 | 30-Aug’22 Pre-Guidance of FS-4 (Bantheay & Stung Tasal Dam) Mr. ITO, Ms. Obara 15
11 | 13-Sep’22 Pre-Guidance of FS-5 (Bat Trang & Preck Chick Canal) | Ms. Obara, Mr. ITO 10
14.15 Mr. TOKUWAKA, 9
12 Se’ , 2_2 Findings of FS-5 (Bat Trang & Preck Chick Canal) Dr. IWAMOTO, Mr. ITO, Ms.
P OBARA
) L Canal & HW Team 12
13 | 10ct.’22 Findings of FS-4 (Bantheay & Stung Tasal Dam) Mr. Tokuwaka, ITO
14 1 170ct 22 Findings and Analysis of Field Survey Results Mr. Tokuwaka, Mr. ITO, 15
' Report on WRM Training In Korea Ms. Obara, Mr. Sophak
15 | 13 Feb. 23 Short L§cture on Hydro.-Meteorology Investigation and Mr. TSUCHIDA 8
Flood discharge calculation
16 | 24 Feb. ‘23 | Short lecture on irrigation water requirement Mr. TSUCHIDA 14
. Mr. ITO, 14
1712 Mar.“23 (ngziial I(; 6i{csmlr-;: t()iyosllcl)or"[c;fl:rg'nz(ps?? Geological Test) Mr. TSUCHIDA,
works, Hydrologt YSIS, 8! Mr. HAGI
13 Mar.-Apr. Lecture and discussion on Design Criteria for Headworks | Mr. ITO (5 sessions) 12
23 Canal Works Ms. OBARA (5 sessions) (F#)
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FEAERRFH I E - HiffiflkEE &3 | 1) Road Design Standard 1) Rural Road Standard (2013)
(Technical Standards (TS) &¢) Part I Geometry (2003) (“RRS”)
Part 2 Pavement (2003) Section 1 Introduction
Part 3 Drainage (2003) Section 2 Classification of
2) Bridge Design Standard (2003) Rural Roads
3) Standard Drawings Section 3 Geometric Design
Part 1 Road (2011) Section 4 Earthworks
Part 2 Road Structure (2013) Section 5 Pavement
4) Construction Specification (2003) Section 6 Structure
5) Construction Cost Analysis (2006) Section 7 Road Furniture
Section 8 Unexploded Ordnance
Section 9 Miscellaneous
<Note: Final-Draft RRS was
prepared in 2006>
2) Construction Specification for
MPWT
KRBT N — b — AusAID: JH /5L R UERFHX ADB: R0 D [XE 5 A%
JICA: BEYERGT X 1 5
OE F M e I ES 2016: 7 A — VEERIRRI R OE IE
Legal basis Prakas (4 4) Prakas (B4)
- 2013 FESCEERRFEITRF O 5 FE
20164F LR 7 A — LV aBRRUE
ITRFDE I H
HWArREsE (TS) 1ERkd L O8kE | Technical  team  formed  for | Process for establishment/ revision of
¥ A establishment of a draft TS (Members: | TS
each department of MPWT).
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(Design standard for irrigation and
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1/5,000~1/15,000
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D HBLKENRREL 2N &,
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L,
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ERNFE /- P KRG |« 7/ v _unblE (K T B R A B R L C
REIVAT A ) XiZ1i2B QHIXLLE AFEAEOBHERERITE
BAFE /S — b —diZE  6~T ) TR B vl RE 7 Hitsk MyE2a] © NRBELL
AT I o BR A= F—DLORAE A &L,
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k., EERHIEES LT LS EORMEAE SR M X R E Tld, (ROEE UL ZE
L7,

- RS T LCWBEEE T E f ki 2 fif 2 7o iERE X

- AR RBY XEBEBHNE R REHE S N =06 1~2 X R E
12 B (THIX) 293 H Q#IXELE) T

- FriC, EWNEFEIL MOWRAM OH#ESE 252 1 7o MK 2 o ARI@®E L, FEITRDIFEHS
T —ZIZOWTIE, MOWRAM 723THEd 2 3D GFH & Ba 2 2RI Y 35 TR &
DINEE LT,

BIMFH AT G X O E R, IR L 72ik etk s &, X, REEIES R EoBHReT — 210k
SE, HEEMANCHFMEE LR — M 2B Lz, BUHFIA X, £ 3-7187 10 FEHMX THEf
L. 209 LR N— FF—DO&& WIS 8 HiX, MOWRAM ENFZET 2 X TH - 7=,
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®37 BHAERCHREIUREEE-ER

No. | #AH EEHEAN (BT THAS (THETE) o
A, | BEA—MF—0BEHIEE
FS-1 | 2022524 | 1. B ENRE HEM I ZAM |1 EHET 19
/(JICA) TEREHE K HE R E (2007)
FS-2 | 2022727 | 2. A—3I— ¥/ ar Ry FaM |20 o, #EEPEKEEHE (2016) 12
/(ADB)
2022+7-28 3. AZUF =y MR/ VRV N |30 XA BEEHEKESHE (2008)
2/ (ADB-AFD)
FS-3 | 2022817 | 4. Ny Z#ER/ 2 RoF o) |4 SEEL, #ERPEKERE (2020) 13
“IN/JICA)
2022+8-18 |5, FTF v UM/ ay Ry F oty |50 HE L, KK (2019)
AN GRIES))
FS-4 12022831 | 6. /T 7 A BWKibR - ERE /2> | 6. $2B5. WEREHEKIEEHE (2010) 16
2022+ 9 - 01 R F v LIN/(KOICA)
7. AB AP DA R A 7. XL (2016)
T—INA > F)
FS-6 | 2023-2-09 |8. H L) v o7 MM TV 8. BHWE L. VEIEHEAKIEHE 13
B> MN/JIICA) (2020)
B. | MOWRAM ERNZE
FS-5 {2022-9-14 |9. NMTUEHE L 7LF v 78 (9. BHEL (2019) 9
2022 -9 - 15 YN = A | HERERR AR KR (2020)
FS-6 |2023-2+09 |10. F= & A v 7B /7% > b |10, BEE T (2021) 13
N
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#38 ETHMREERE. RITREOAFRKRIE—ER R A—I—E&BHESE)
e G R BN ZA R S E A AN e SO I o 0 A
1.E &R JICA JICA ADB ADB-AFD China KOICA India
2. N2 AN ayR vFaty | avE vhA /8" /b 75 i R/ =77 V5 0 N =V IV A
1. 2008
ik
3. LESE TR 2007 2020 2016 2008 2019 2({'2\2:([?&%) 2016
(i)
K 7y
10,000(F27
4 VEWEIETE (ha) 1,950 3,289 764 2,960 10,300 8,000 1F)
25,000(F7
(5]
5 R R AR R AR AR KA AR
6. KR QRN | 77 vy M| & 01 Aby eI | ATy 1 SEAl M7 | AR )l
7. X u+.$
(AF IR
- R EtEs H " " H - (F/S. &B57) - -
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i) 7)1 N Wi & BEAE MK O BN 215 ) L 7z B E
iii) ¥t H F A

Procedure and Conditions.

1) Flood control plan and/or river improvement plan is
available at the position of headworks or nearby.

. Determination of Design Flood
Discharge (DFQ) for headworks (HW).

YES | 1) Adopt the design flood discharge of

NO

the Plan

2) Reliable long-term river discharge observation data
is available (30 — 50 years or more).

YES | 2.1) Calculate the probable peak

discharge by flood frequency
analysis, adopt DFQ at specified ARI

NO

s

i) Probable peak discharge by flood
frequency analysis with limited
observation data.

i) Flood discharge directly from flood
marks or flow capacity (river cross-

2-2) Adopt the estimated probable
peak discharge at specified ARI as
the design flood discharge through a

careful comparison and examination.

2-2) Estimate

section and Flood Water Level (FwL)).

Note-1: If any development plan is planned/
expected in the upper catchment area of the
— headworks position for both cases of 2-1), 2-2) (e.g.

iii) Probable peak discharge by run-off

analysis. ) dam construction, a large-scale regional dev.),
Select appropriate methods (scale & associated with a significant change in the river
characteristics of catchment area (ca)) basin characteristics, the influence to run-off
e.g. - Rational Method condition/ flood discharge shall be considered and
- Synthetic Unit Hydrograph exalsliod approploly.
- Modified IRS / - GTFM Note-2: ARI (Return period) for DFQ shall be
; determined especially based on the condition in the
Run-off modeling (softw e
- Run-off modeling (software), etc upstream of HW, safety of the infrastructure/ assets

Higt © B
K33 EFHKEREDIO—Fv—H(FE)

3) ExEtHEKEL GEAT7.5)

W 7.4 & FREICITIC I B IR « GEFHEARCEOT CRE SR TB B P, E75E
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e T7, FEAREREE) LIEM 175 BRERMKNAL) OfEFICI W T, LITICRT TRREHEKAIIRE )
D7r—Fv—bE (K34 Z/ERk - EALT,
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Design Flood Water Level (DFWL) is specified in a flood control plan/ river improvement plan (the Plan),
along the target river where a headworks (HW) to be installed (HW point, its upstream/ downstream)

Case (1)-1
Calculated DFWL after installation Adopt the specified DFWL
YES of diversion weir is expected to be | YES | i o Plan of the target

» same or lower than the specified river as the DFWL of
DFWL in the Plan at HW point and
its upstream

headworks

NO
NO (calculated DFWL to be higher
than specified DWFL in the Plan) Case (1)-2

In future

| Safety flood management* is secured | Amendment of the specified
Case (2) I after installation of diversion weir f » DFWL in the Plan with

| (Important infrastructure, municipalities, etc.) calculated higher value of

_____________________ - DFWL (with consultation)

v Case (1)-3

o Trial calculation (Use lower Crest elevation of weir
Determination of DFWL for headworks or Increase Total Width of River flow Section)

Case (2)

\ 4 Case (1)-3

Calculation of water level at headworks with Design Flood Discharge (DFQ)
Trial l
calculation

At present

(Same Safety flood management* is secured against calculated DFWL after installation
manner as

I

I
Case (1)-3) | of diversion weir:
1 - Safety of Important infrastructure (bridges, etc.) in the upstream of HW is
| secured with adequate freeboard specified in the design standard of bridge, etc.
1 - Safety of municipalities, agricultural land, houses, etc. in the upstream of HW
I
I

is secured (= free from severe inundation/ damages, etc. by flood)

Determination of DFWL of headworks with calculated DFWL
In case backwater is expected by installation of a headworks, DFWL shall be
determined for both upstream and downstream
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Y= a 7 VTR T AV T AHEEITO XSy Mk LT L2 b b (Prek
Thnot) JIWElkZ8E L°, Z OFIBIZEIT 2 ET — X OIUE - BELAZ{T o7,

(1) [RT—4H
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DT —2 % ANF L=, 2B, AWS AN OREBNFTOT—4% & LT, Kampomg Speu N D 1996
F2021 RIS S e T — 2 Rtk s vz,

#3266 AFEFA—BREET—H

No. Station name Period of data requested
- Pochentong 2016-2022
7 Kampong Speu 2014-2022

31 | Basedth 2016-2022

32 | Aoral 2016-2022

39 | Phnum Srouch Dsitrict 2018-2022

40 | Tasal Dam 2018-2022

41 | Thpong 2018-2022

42 | Bati District 2018-2022

SHYUTNFHEEITIZ—F v MRBEOBREICHZ > Tid, UUTFOAEEZREDHM & L TEMOBME 21772,
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AREZR Z &L ETm. T U B HAIT K MBS U TR OIRE b Eig LT W2 &b, L b
7 NIk %E 2 — 7y Mtk &e L TEGE L,
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77

fE# Y — 2 : CP-Pl14 OFEMRRE L AR — |k
ATFIEH : Pochentong BLHIFT (B & V55 1981-2015) . Basedth BLHIFAT (&[N
1987-1994, 2000-2007, Tonel Bati BLHIFT (F&F 1987-1991, 2003-2007)

Yo TNERICET B EM K ED R EIZIL Pochentong BUHIFT O BHWIT — 2 28T 56 L D
L%, FHEHEAKESLHRFOKIREDOREDTZO DB EO R T — B ARE L TNDH72®),
Yo TR TIEIBI AN E TRAT 2%O LRPLEL 2D,

2 KXT—4

P BE T KT — % O ATFIRILEFE 327 IR T TH Y . REHKOBmET D=0
PG T — 21, [ERIR LW 7°v 2 K 7 > K)Il Peam Khley & UY Thnous Loung it &A1 T D
KL R O T — & it s 7z,

%321 AFEHKXT—H

Station Year
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
1. Peam Khley
Daily Water Level A A A A A M - A A A A A
Daily Dsicharge A A A A A M - A A A A A
2. Thous Loung
Daily Water Level A A A A A M - A A - A M
Daily Dsicharge A A A A A M - A A A M
Year
Station
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
1. Peam Khley
Daily Water Level A A A A A A A A A A A
Daily Dsicharge A A A A A A A A A A A
2. Thous Loung
Daily Water Level A A - A A A A A A A A
Daily Dsicharge A A - A A A A A A A A

ABET—XB, M: —HXI\B, - T—&%L

W L7=RG - KT —#1%, i~ = =2 7 L Ok EHK &/ SR K OV 7K & o FHF451]
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OEEOH L ST, ftid~ =2 7 VTRl T & O E LORGHEKE KA OBEFIEIZ IS W
T, AT REFEOBEE (RYT — 2125553 KSR, 072 B o7 — 21285
S WERMRAT, FEHMEAT O AEESE) OHIBrOREME L LT,
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LRI —ANZ N, TOH, ZE TORETOE Y 1% O )&% Ok FHK &
BRETIX, FIHATRER T — 4 RLXOEHEEIS LT e Y=y M DL IcHie R RIENBRA ST
Wb, o, THOEEEOKEINDL, FEAEDr —ATEEO IR L DHEZITOHE
Rt L7z B TRtk B2 R EL TN D,

AK7uavxz/ FTE, LTFo7rY 7 MIETOREFIEFEFOER M L, &REHKED
REICHWONTE FEZEB Lz, ok, WETELHE LOFFHENRBELNA TS D, XA
MEx DK OFLERR DOFH b 5 O Torg & Lz,

1. Southwest Phnom Penh Irrigation and Drainage Rehabilitation and Improvement Project [JICA]
2. West Tonle Sap Irrigation and Drainage Rehabilitation and Improvement Project [JICA]

3. Water and Agriculture Sector Project (WASP) [AFD]

4. Flood Damage Emergency Reconstruction Project [ADB]

5. Uplands Irrigation and Water Resources Management Sector Project [ADB]

6. Irrigation Development and Flood Mitigation Project in Banteay Meanchey Province [EDCF]

7. Feasibility study on the development of Sala Ta Orn Dam [EDCF]

Fo, BRLU T FHBRNT FES N S 2 BB HEK & OB Gk a O 72 8 ORGHIUK Bt E O %
il LT, Uo7 ey=r FOFF 25D THRe L,

8. National Road No. 2 and No. 22 Improvement Project (EDCF Loan KHM-15) MPWT
9. Assessment of Flood Analysis for the Road KSP1 in Kampong Speu Province MRD

Ihboo7u Y= MIBWTERM ST FikiE, SUatrRSCT. 5B GTFM
(Generalized Tropical Flood Model Tropical Flood Model) 7%, IRS K& OMEIE IRS 75, HNLXKE, 8
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P FRE ORI K DI K2 M E, IREZICLDHE L. ZRICkS, b DTFE
OEFRIUE, #3282 L-HY Th b,

& 328 HEICETHHREFRKEOREFZDHRARKR

i % # |8 |9 | = | B | BEW| &
2| K | & | 3 | 2| fr |[BE| %
% i Bl X | 2| & | R |k | =
\ - 4 B K O k| ETF| =
7uPzy ROV T FaV=s b | 7 = X & SR K
E | ® E Eh | &
=~ Br = B o )
% HE ut HE
% E k| E
1. Southwest Phnom Penh IDRIP HW 3911 X
1-1 Roleang Chrey
1-2 Upper Slakou SW X X
1-3 Kandal Stung-Bati SW 240,148 X X X
1-4 Main Canal 35 SW 98,923 X X
1-5 Daun Pue HW 225,344 X X X
2. West Tonle Sap IDRIP HW X X
2-1 Ream Kon
3. WASP SW X
3-1 Tumnub Kask 16 4
3-2 Trav Kod SW X
20 4F
4. Flood Damage Emergency SW 291 X X X X
Reconstruction Project [ADB]
4-1 Tumnub Luok
4-2 Tumnub O Ang Krang SW 127 X X X X
5. Uplands Irrigation and Water HW 932 X
Resources Management Sector
Project
6. Irrigation Development and Flood HW, 150 — X
Mitigation Project in Banteay Canal 1,379
Meanchey Province
7. Feasibility study on the SW 3,720 X
development of Sala Ta Orn Dam
8. National Road No. 2 and No. 22 Brd, 68 X X
Improvement Project (MPWT) Cvt <10 | =10
km? | km?
9. Assessment of Flood Analysis for Brd, X
the Road KSP1 in Kampong Speu Cvt
Province (MRD)

i A
1) Wigk & A 7 —HW : BEHE T, SW: Z A%tk Canal : FI/KEEARKM, Brd, Cvt ; f52 K OV )L3— k
W) BARR X BRFHOKEOREICEA SN TE, x o WERFHCERH STk

3) RHBRFEDOLLE

FHROAEOT v Y =7 MBI 28R Z S L£I12, NSDD TERM I R & it ity &2
WTHRHZITo 70, MFHI Y7o o TiE, & FIEORE, REERDLT —X L EEICHIHATHE72
T—% . AEOBREETOBAECHEHARAZEE L, B, C/P O—fix, FAERROME
#X° TSC & H7-iED MOWRAM TOWHERAFBHE S 28 U C, WHIT FIED KIS
WCHERE LOAMBER LTS, 72720, REFEB O Tit I AFHTCo i oK &/
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KN DRRTEDEBRBR AT AHAEIIMRO TR, 2070, C/P OIS mSEEZZEB L T,
RN FIEOREICHTZ > TE, L TOBRELZTT-7-,

©HRTORAL RS ORI S E LA IR CHH S L.

o EEIFIENT T NLT (Excel o7

Z DOFIN D72 &,
o HBMRW ARG L Lizar Ba—2 Y ab—y g K DI RIS L L

AN
Z DRER

o AHAYE

o HfZME

« [EIEIRS

e GTFM i
HEE SN RO RO ik 2 £ 3-29 3 LU 3-30 1I2R T,

(REHRFOBRAEZEETH2 LD TR, ~=aT7 /UMb T5Z &2 L7aw,)
LT O FEEZ R~ = 2 T VICEEH T DM & L GRE LT,

& 329 RFHLLTHRHEBITFEROFELE()

EH AHEAE GTFM i f&EIE IRS &
RRPIWEE | 0- 25 km? 10 — 200 km? ~15,000 km?
HiE o TRTOMRClE H FHE o TRTOMERL T H FTRE o f3E 100m LAF i A Al
T - MR | o B D B HERE L £ TR |« B D BRI E Tkt | B RIS LTRNE
i TS ATHE, ISR, WEHAREG ko | THICOEMER R,
o TEHIAREZ X BT ER BN TTER M O FERR TS & & 1ot
FEHRHTHE & B IS AT HE ST HE,
BRI TT| LTFDENONT AR T T | LFORNOND L RTT L}Tﬂ)ﬁﬁ%ﬁ/d“‘/“’/’f‘
O M O FAMERE D TOWEAMEDINR Y EU DR IER IS
s WMHASMER AR TIZY | c AR AT TIZY f@ﬁﬁﬂ#iﬂﬁ/?‘/ﬂ
TIXE->TW 5, TIEE->TWN 5, MTIEFE->TN 5,
s MW OT — X THE | » DR WVEEOT —% | « O TORWEEHOT —
MNREETH 5, THENETH D, HCHENRETH D,
cHBTFENR TN TH | cHHETFER TV TH | « HEFENRV LV TALTH
50 50 50
e FEDRBRANCIE S NT | « NI RA—FRESCRHENT | « IR TIIEESD)A
)< HBRENRETH 5, T IRy T AT, VMEGSEHIAY 2 < 234 LT
s A TCOmEMAMENE | o HARTT OKIURFEIT W5,
u\ HIE TH 5,
o H AL - 1SS | o 10km? BB X D RS &
#F@Ut ITHEREE A < £ KNPLTEDHZLENLAH
HIhTnbd RAEMTETE D,
et FHAER
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& 3-30 RALLHFL RN FARDRIELLE (2)

=5 \ VAR \
SCS Snyder 15
et Gtk i E o HUEOHIRZ L * 30 — 30,000 km?
NIRRT AN o TRIRFEAR OHIBRZ: L o BRI T oA E W,
HIE o KT O ARV, o ORI EHE T OIS B 5,

Wz - HUR o AU T OW D E,
HRTTTOWE | LFOENLNI AR T TOEAMEDRD | LTORMNL0H0 R YT Com AN

M R0 E R0 E
c EWHASEERI AR TICE TCEEoTW | « BHASKERI R TIZY x> TW
}:)o %)O
cFHENRLUTNLTH D,  EMEINL U NTH D,
o BB D I WO T — Z THENARE | « D I WFEE O T — 2 THRE N A HE
Thbd, (BRI TOLXIBREBHET— Thd, (BRI TDOLIBREBHT—
AWRDIpNE ZATHEWNS W, ) BNDIRNE ZATHENF D, )
c NI RA—HARERHENT T v IRy 7 | « RIRXA—HARERHENT T IRy
A TR, A TR,

Hih - A

363 EBAKERLUVEBEME
(1) REEELRHT A TLICETRERAKEETE

FEVEH K B3I Y AT DO ZRET D120 O IR 2R T A—=2TH Y | HWUNRET
LIENEETH D, HEMMANOBRNLRBETELESRT RENT A=ZZONTIE, &Kt
HHETIT BRI~ =a 7 MCRE T2 L & L, Zhud, RS ICE ) "&b DT
b, Bt~ T VTR ZHAREHNARETH D720, REFEEBICRBW T, FFEORTEHIE
RNTA—F DA ZERG T D EERET DD TH D,

AETIXZNE T, MOWRAM %/ S— hF—RZhTh7ey=7 FZ LB 0EES
ECHEMAKEZRE L CE, #lZiE, MOWRAM O/NHIRBERL Y AT AD#GF~=2T )L
(Design Manual for Small and Medium Scale Irrigation Hydraulic Design, MOWRAM, 2004) Tl
[BAA7JH/K & 2L/s/ha) % FEVEICHERES A T AROKBEDORETZIT-> T D, ZDO XD e kT, B
LT IER & ARVEIR TRRN &R 21T O WEMNLFAELTE D THY, AFry =2 BT
WIETH NSDD TIXZ D X 5 fRBRAIARRE 7o A2 B ETH L O TIEARW, 2720, kK
I, TR TCOT eV bCHR—ENTFTEERTA—FE2HERTLZENEE LR, KT
7Y =7 hOIEEHIM OHFE TIEMERET 20138 bn2neEZ 5,

WAt~ =2 TV TCIREBINDIEMHKERED D ORFE/ T A —H L, FAODHA K71~
RSB LI EOBREETH Y . ETOMEFICREEINTWD DO TIE RN, ZO X
VIRRNT A—=21F, ZOERHIE, Y7 FRGORREZ KR LTS O TRITUZR LR,
Tz, ERCHIEIEE), Yuves hE=X Y U OMEEEE L., HEORMEE KL 7
HOITHEGANCE R L TV ZENEETH D,

INHDZ NG, Rv=a 7 VICRHH SN FECNNTA—FITA RT74 & LTHESEX
N5bOTHY ., ZTOWABERSND HOTIERNWD & ERHRIC C/P L OFmEEDDL L L
L7,
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() ERRKEOEEFE
MR AKZEOFEEFIEIL, CP LOWEORE, W R T O T ny =7 N TILL b

T 5 FAO ODIEHER) /R FELZIERICTH L L Lz, ZBRRENDAITA RT7A4 IILTDOERY
Th b,

o HEMAKEDZETS | Irrigation Water Management Training Manual No3. Irrigation
Water Needs

o {EMpZFsHE (ETc) OHJE : Irrigation and Drainage Technical Paper No.24 &% Uf No.56

o JEMEZEFEHE (ETo) OHIE : Irrigation and Drainage Technical Paper No.56

T K BB E ORI REZ FIZUTO L I EN5,

NIWR = CWR + PERC + SAT + WL - Pe (k)
NIWR = CWR - Pe (Jm1E)
NIWR: v MEEREH K& (Net irrigation water requirement)
CWR: 1E¥ M7k & (Crop water requirement)
PERC: {i1% &2 A (Percolation and seepage loss)
SAT: f{#& = /K% (Water use to saturate the soil for land preparation by puddling)
WL: #)3iK H K& (Water use to pond water in paddy fields and establish a water level)
Pe: H%IF (Effective rainfall)
CWR =ETec=ETo x Kc
ETc: 1E¥) 7558 W& (Crop evapotranspiration)
ETo: Z7EZ R H & (Reference crop evapotranspiration)
Ke: 1E#4%% (Crop coefficient)
DIWR = NIWR / Ef
DIWR: &% &l H 7K & (Design irrigation water requirement = Gross unit irrigation water
requirement)
NIWR: v MEEREA K& (Net irrigation water requirement)
Ef: #E5h=8  (Irrigation efficiency)

3) BRENRTA—FDOERE

AR DO &0 RT A= I HEORNE KRS TRELLTILERHLHDOTHY | RE
B2 T, REt~==2 7 VoOEHAZE L GHEMICEm T A28 ERSH D, 20D, &it~
Za T NVTRINTA—=HF, HETHLHREATHY, NSDD OEHOH T, FEHl, HFIEIEE.,
7u9:7b%:&uyfmﬁﬁ’;ofﬁﬁbfm<%%#%é%®f%60&%\uﬁv
Za T MMIBEMEE L CGRRET 28T A —# 1% 2 HIOVESEMIR 238 U Cilkle L Citnm
HTEELTWD,

(4) HEOBHFEIO S Y MBI HEEHNEDESI

HEBEF A BRI\ T MM ORI RS OUE T K & < BB 5 AR T
Ho, 20D, HEOBFEOKBEN 7 0P =7 b ORFEEOBERNRIC SN TIERINE 2
fTole, WELIE 67 nY =y FOWEMNRIIEIBITIRTEY THY . RAEHEMRLHE (Overall
irrigation efficiency) T 45%~66% & RE72ME1NH 5,
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£33 BHEKEERITOSIIOMIBITHERHEDKRHE

1500 OO Lum Hach O mean Stung Chinit
Items
Irrigation a) Field application: 100% a) Field application and tertiary
efficiency b) Tertiary canal: 85% canal: 75%
¢) Secondary canal: 88% b) Secondary canal: 90 %
d) Main canal: 88% ¢) Main canal: 90 %
Overall efficiency: 66% Overall efficiency: 65% Overall efficiency: 60%
Project q Punley subproject of Northwest .
Ttems KSAK Subproject of WASP Ve e e Roleang Chrey (CP-P14) in D/D
Irrigation a) Field application: 80% a) Field application: 60% a) Field application:60%
efficiency b) Tertiary canal: 85% b) Water management: 85% b) Conveyance: 75%
¢) Secondary canal: 90%
d) Main canal: 90%
Overall efficiency: 55% Overall efficiency: 51% Overall efficiency: 45%
i - FRA ]

37 MERUVLENEICETSEHROMKEVDEL SN EHIHE

BmE

T EOMIE « WEZ OB RFJMFICAB L EEERS L O~ =2 T VKT 5720, OFF

TE., OFBINEA X 2—, @M
DO HERAE - RBRICHOWTOR

3.71

BEHRE
FETE IS FEROIEZITV, AR LT oMo HE -

it @t -

A, @Bt - IR Lo X OMERRIER O 72
PELICEAT D3R oM &% L7z,

HWE OBHRR) 22482, 3 KOV

PEt - BRVMETICBE T DR RR] (RE, e ple L2 ate) OEELITO 22 L LT,
EORHRA T, IR TERZINE L7, UUTIC, BBEORERRZRT,

(1) Hh 5

V=7 A MZT, AEOMER (A—7 T —F_X—R%) EAFLI, £, Bk T51F
HWINEEA o Z Ea—ICBWNT, IR Y T LEKRT (ITC) XY Geological Map of Cambodia (fd
R1:1,000,000, 20104F) DOF =X ZAF LIz, AFLIEHMERKLY, Rt LoRELSho X
a2 LT AET 22 e T& ke, £ LT, ZEIZRT DR Lo oAz g
FHIBLE D HHERT D Z &I Te,

(2) TIRE

V=7 A MZT, BEOLEK (A—7 T —4X—R7) ZAFLI, AFLE B X
0. GritEt - RV L BRENYED & D THEEAFR (B 21X 5HME 13 Sodosol X Alluvial Lithosol,
FEZARME 1213 Vertisol X° Regurs) Z&35(2, HENZET 508+ « BEME - 00k % LS
BRI DHERIT 2 2 & IT&L T,

¢ https://data.opendevelopmentcambodia.net/en/dataset/soils-types-of-cambodia
7 https://data.opendevelopmentcambodia.net/en/dataset/soils-types-of-cambodia
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3) =

U7 YA MIT, DWEOHEFAMZET 28R (V=7 ARERY) ZAF L, AFLE
EEE Y, WEITHENEFICORVETHY | BELIZHEORK /NS W LR ghoTz
(MUBFR AR 3B, KK~ 7 =F 22— FiL4.6),

(7] OMBE) 2713, BARLHBLTEWLDEEZEZ DN, BADKEELZ L LICL TRES
NEHEOHEEL IO~ =a T IO TEL, ZOREZBEO L. AREZRFTT 20LERH 5
EEZHRND,

4) XHERE

o T A MET, AL - AR LRI, Al - IR LS AT 5 - Bl
B BERTHFCORMIEIC BT IR (7= 7 AMER) 2AF LI, AFLib
DINEIZ OV CEAR - BF L, YL - IARME LT T 2 AR LORFOBOBE L LTz,

372  EHREKES A FEa—

BHINEA v X B a—lid, 7/ U _UHRICH D KBS0, ITBIER R X ORRBE O HEHBR
FErFL, 7 oR_XUTNICER T 2 PERAE, HERBR, HEBETE LT, MR T)
LOHREB L OSSN OERE, BLOBRET v =7 MBI 508t - BEE Lo
BOREEITH Z L HINE LT,

A ZEa—IZiE, FTREARGIPH T C/P BB A AT S ¥, C/P BB OREEOBER., RE/1M L
DO L L= (X 3-5),

B, A UA 2RO ERER LOEERBROERENL., V2TV A FERAOTIEEL
T B o Mg A S A O e ) & ffd T, RIEXTHISREI L=,

F 33212, A Z2a—FEhmA, L, ERERZTRT,

& 3-32 [ERNEAAEL—DERER. %K. EHERE
Efi H G EE ERAYIE S

1/17¢K) | MOWRAM < HELORHBO -0 0 MOWRAM ME O 7 T ARBRIEOFLE, &
Engineering Department BRFNE 2 4R L7,

Soil Quality Analysis | * MHEH ORRBRIZID < SrHME Lo oAl & e L7z,

Office © OO HERBRO M ALEES R LT,

© TARTEFEANTW D HERBROEELZ R LT,

1/17(K) | Royal University of | * Z08ME L D72 DL DOXRHLEET) 2 4E4R L 72,

Agriculture (RUA), Soil | = HEZE ORRBRIZIE-S  SrHE Lo fmlka g Uiz,

Science Laboratory + RUA PIAOALF 55 8T O E Rt B O 15 7t & 4048 L 72,

1/18(K) | ITC  (Institute  of | = ZritEL « BEME Lo 7= 0 LB, (L2050 O RTHLEE S % 48
Technology of L7,
Cambodia) < AR LERBR O X LRE ) 2 R LT,

8 3272 URL
https://reliefweb.int/map/american-samoa/asia-pacific-regional-hazard-map-earthquake-risk-modified-mercalli-scale

https://www.irric.co.jp/pdf/risk info/thailand/2015_02.pdf

® E72 URL
https://nre.tas.gov.au/Documents/DPIW_DSM_Manual_April2009.pdf
http://www.ijirset.com/upload/2015/december/159 42 Characterizationl.pdf
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FEii B

FERRE

< EEH OB RN L oS RIE A R LT,
c BEOERTHE oY= MBI DEEE LMD 0 8

ABR, IZIRNE L OIS 2 U LT,

- WEREOMEREAF LT,

ZARTHEANTWD RERBROLERHE LT,

1/24(:K)

MPWT Lab. (Ministry
of Public Works and
Transport)

c BMEOER LHET R Y =2 MBI D00l O o0 HH

RBR, o EE oL AR LT,

- it - IR E OO O HERER, Lo OxFALEE S & R

L7,

- A RERUR, JRALERBROXHLEE ) 2 iR LT,

ZRTEFE AT D HERBROEE LR L,

1/26()

Private Lab. (EcoA Co.,
Ltd.)

- BRI L, WEOR=-Y v 7HHEOEE 2R L,
< e TEGABR, JRALERBR O XHLRE S AR LT,
© EBPELOTZ DO LB, ALFIHT OXTALEES) Z AR LTz,

AR THE ATV D RERBROEELHE LT,

- BETES VWSS NEIC K 23 DA AR Lz,

1/31(k)

Private  Lab. (Cast
Laboratories Co., Ltd.)

- e REERER, JRALERBR O RHLRE ) AR LT,
© HE LD DO HERER, ALFOT OXLRES 2R LT,

FZRTEFEANTO D HERBRO LR L,

-+ WENCERW T T AT REZR bU AL T oo fld & 4048 L 7z,

Hl A

Hil - F A

Pic-3 ITC

Pic-4 MPWT Lab.

M35 fFHIEKSPEL—
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3.7.3 R E

BIHER AL, BEF O KRR ORERESC, o HetE L - IRME LICER T &m0 & A —
DREBEITH Z L #HME LT,

BIHGHAICIZ, CPIRE ZFEITEE., CPIRE~DFEMEBE « IO L Lz,

LIFIZ, A MEOREREEZ =T,

(1) Kandal Stueng irrigation system

V11 OK) OFZOYH, B X NAZ o OREK R (BEE L, KEL) Z#%L7, H
ANEMZE (LARME, HEHF) 12l -> T, DEICRIT A E LB L OVKEE Lojtisk s 7.5 9)
HTCOWE L7 oT-, CPEREIZ14DBEILT,

A ORER, Main Canal O —FEEIZEWT, #2227 U =7y 7 OZR (E5AHL,
AV) BHER STz, FTo, ZOEFITBWT, BEHLE K O/NIB 2SR S0z (X
3-6),

Zoayr—rT7uayZOERICED, a7 — T ey ZEIZBRENELCTEY, 20
PR 2SE R R~ DKDRARE & 72> T D,

¥, BT, Bkt - RN O A BT 0 2 L IXTE R o T,

P '1“* BTN

Pics AL —IOvoDER Pic-6 &I I B () BA EIA R
Hi B
B3-6 BMEIE hoF LR 20231/1)

(2) Prey Veaeng Sangkat Area & Kandal Stueng irrigation system

119 (OR) OFFIOFH, B HNAZ o OREMHPKER (FEE T, KK BLOZOREN
T VT EME LT, BN, Google v v 7HEEELZIEH L, O UOaHMEL - EEL OS5
M=V T2 TFAL, BIHIZIWTHEMEL - R L2 EEMR T 5 L 2807z, C/P AT 3
LNBIM LT,

A DORER ., MR ICHRECH VIR, i, BRAROEET ZETPHER SN (K
3-7), MavR@EpriE, R CEfe L T2k > TEY, FRITUAR— N ERFTINDIHDTH D,

RT I R— Ao VIRR, BT LI R AT 2 EREOIRF Th D, £z, HE
OB, IR LONRIRIC AR ONDFEO—D2TH D, ThbDZ b, RS
PRI E ORI, SHIC BT Dkl £ - R OISR T 2 /TR EB 2 5D,
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Bl Cix, R m OZREFT O T TRELOEBRRZIT V), D HMEFHE DO 7= O O 5172 7
LREROTE LA ML —2 g % C/PRE ISR L CTFEM LT,

Pic-7 #hFR{HED LR (FST 2 k—IL)

Pic-10 BEERERDERDRE

sk A
37 HMAEFEDHFILRE, 20231119)
(3) Pursat & Kampong Chhnang Province

2/8 (). 2/9 (OK) @2 HFE, LumHach, Achang, Chher Taok, Damnak Ampil ® 4 > DHEREHE
AKhaag YA ~ &% L7z, MOWRAM, C/P JkE., JICA A ARANHMAREF — L LD E R OBLHIGH
BETHY ., TNENER D HEAETHEE - M LS - FEMP KGR 23 1T DS 4 feid LT,

16]& LT, LumHach (231 2B R 2T (X3-8), BUKHE FIEEHOLEFICBWT, RE

(2 K DINIERES DAREED fesE Sz, B O BB DO ZERICHOWT, #FRIFHOKIR, B KOV
KEFOF N O, RRTDENE O, Z#E (REXREL), BIMREIZTHVHE

(BEKE) . 7 ENETF N5,
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Pic-12 BRIEERT M5 (Lum Hach)

X 3-8 IHFHESE (Lum Hach, 2023/2/8)

374 SEML - BRELIOSTESUHRBEOC-OHOLERAE - BRSOV TOHRE

Seik L7-OBEHE, OFRINESA 2 v a—, QEMMEDHKRELSEIZ, /i kO
SRVE L O R OMEIR IR T 5 1CH72D . AR B2 6N 5E - BRI HOWTHRET LT,
TEA - RBEE OBEICHT- - TE, MEHOA, BB, \EEEL L BT, 14 - R
DERIRIL ELBR L, RIBICRTHEZSBIZLRROLEETHZENEEND,
PIFIZ, FHEBIZOWTH#HT 5,

(1) BEHAE

BRI IR A E R ONEZITV, 5 & D HUBIZ 3817 2 /0 ietE &, IR L oo A oS
HI7ZR R 21T 5, BEFEERHIIL, HEK, HEXR ENREEND,
BRFHEICBIT2EBRE LT, WRELORE & S XllaDnfm, ikt - kit
EBREMED B D TEAFR (Bl 21X B 1% Sodosol =° Alluvial Lithosol, B8R 113 Vertisol X°
Regurs) 23ZFIF Hiv5,

(2) HihAE

HMHGEA L, BEREIC L VSO E 2 BB W THERT S L L b, BLEIZSLT
B O ZIT 9, KEBLZKKEEIZHB W TIL, FRICHEBEMZE 2N, &P, B8
BHATO, AEICIISEOEMENE EFITT2ORLEE L1,

BHEEEICBIT A EHAE LT, BEFEEY 0L, HEITOZR (24 - ik, TV —1&
), FEEOWRN., FHOME R ONEE 2 EnFFoinb,

3) AR

AEHREEUT, HERBRE X LRSI VB R R 255 7201247 9, NI R—Y > 7k
THOLNTELOEANWD Z LR ET D, BRI, HREEMORS ZEE/ LIRET D,
(4) 95 LRE

BRI EREI 2R L, TO0EEAT BREZ L, DEtEE 08T 5,
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(5) IR ER

KIERBR THONIM LA EAE C Lkt - VIR CHE O8RS PL L0, {5
BEAZERICIVENT S, C& AZHWEZERRXLVE 5415 Swelling Potential (Sp)iZ &Y
Tt 2 -9~ 5.
(6) FT)LnA FOA—42 —F Bk

W ORI (LREE) 1TV T, OGHE (% A2 U ) vLn) 2R LS
B &, OFREKDOBOREREE A2 L, 0.002mm CHi+4y) omE@BEREOL (=40t %3
%‘a—‘éo
(7) Free Swell Index Test

REKEITHE ANT=ZNETho v U o X —ZREORE Z AL, 24 Rl OREE (LS 1
DIEZIENMEZ T 2,
(8) 2o

£H0 Na, Ca, Mg, K ZZ#ufE A A 2 CEC (Bhof 4> 8RR 72 & & E L, ESP
(Exchangeable Sodium Percentage) <> SAR (Sodium Adsorption Rate) 7 & @ Index % VT, it %
T D,
9 X #REHT

RE MR LT2th, TOMERICXBRE Y TR XE —2 25, RETICE TN D0
() DR, HAHRLOWE, WY (X227 524 12 8) OAROERET,
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