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for Irrigation Project
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& Budget
Director of Research &
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Director of Project

Planniog Division

Director of Design

Division

Tixpert on Dam Design

Chairmann of Board of

Directors

Vice~Chairman of
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Director of [EC
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- NOTE OF UNDERSTANDING OF THE JOINT EVALUATION
ON
THE TECHNICAL COOPERATION
_ ‘ FOR _
THE IRRIGATION ENGINEERING CENTER PROJECT

- With more than four months left till the termination of the cooperation
period of the Irrigation Engineering Center Project (hereinafter referred to
as "the Pr0ject“) on March 31, 1990 as stated in the Recérd of Discussions,
the Japanese Evaluation Team organized by the Japan Internaticnal Cooperation

'Agéncy_and headed by Mr. Yoshiro OKAMOTO, visited the Kingdom of Thailand from
Novemﬁer 14, 1989 to MNovember 25, 1989 in order to carry out an overall review
and evaluation of.the Project together with the Thai Evaluation Team led by
Dr. Boonyok Vadhahabhuti.

‘As a result of discussions, both evaluation teams agreed to convey to
their respective authorities the results of the evaluation referred to in the
summary report of the Joint Evaluation on the technical cooperatiqn for the

Irrigation Engineering Center Project attached herewith.

Bangkok, November 23, 1989

< | -
]ﬂ $ 7 JZT B Past bonn o pbon o

Mr. Yoshiro OKAMOTO Dr. Boonyok Vadhanaphuti

Leader Leader
Japanese Evaluation Team : Thai Evaluation Team
. Japan International Cooperation Agency Royal Irrigation Department
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SUMMARY REPORT OF THE JOINT EVALUATION
~ ON THE TECHNICAL COOPERATION
FOR THE IRRIGATION ENGINEERING CENTER PROJECT

1. Introduction

‘Based on the Record of Discussions {herginafter referred to as'the R/D™)
$igneé on March §, 1985, the Government of Japan and the Government of the
Klngdom of Thailand have been implementing the technical cooperat:an program
for the Irrigation Englneeran Center Project for the past five years.

_The Prcject'aims at developing manpower in Ehe'fielé‘qf irtigatiqn:and
drainage engineering and contributing to the improvemaht*pf the agficuliural
infrastructure so as to increase fdod'prdduction in Thailand. To achieve
these objectives, the Project consisted of the following technical fields:

(1) Ezamination of Criteria -

{(2) Hydraulic Medel Analysis

{3) Construction Material Tests and ﬁnalysis
(4) system Development -

{5) Training

¥With the cooperatlon period about to reach termlnatlon, the Government

of Japan and the Government of the Klng&om of Thalland made a 301nt evaluation
of the ‘results on the Project,
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2. Members of the Joint: Evaluation Team
2.1 Japanese Evaluation Tean
NAME . ‘ FIELD - ' POSTTION -

1. Mr. Yoshiro OKAMOTO - .Team Leader Chief Irrigation Bngineer,
o Design Division, Agricultural
Structure improvément Bureau,
Kinistry of Agriculture, -

Forestry and Fisheries {MAFF)

2. ¥r, katsuro SHIODA Examination of Chief, Laboratory of Operation
' ' Criteria and Management System, .
. Department of Rural Impreve-
ment, National Research
Institute of Agricultural
Engineering, MAFF

3. Hr. Mésafumi NONAKA : Hydra&lic Hodel and Chief of System Development
Construction'ﬂaterial Division, Land Improvement

Mnalysis C Engineering Service Center,

- Kyusyy Regional Agricultural

Administration Office, HAFF

4. Mr. Yoshitaka KAMIGATEKUCHI System Develapment Chief of System Development
' and Training Division, L,and Improvement

Engineering Service Center,

Tohoku Regional Agricultural

Administration Office, MAFF

5. ﬁr, Yukihide KATSUTA Prolect Development . Staff, Development Planning
' ' Division, Agriculture,
Forestry and Fisheries
Planning. and Survey
Department, Japan Interna-
tional Cooperation Agency
(JICA)



2.2 Thai Evaluation Team

NANE

1. D;. Boonqu:Vadhanaphuti
2. Mff Ruongrit_ﬁmmawaf
3.lﬁr; Thonglaw Charoenrat
4..M;. Sompote_Sukhumparnich
5. Mr. Kifcha-Polpérsi

CFTELD

" Team Leader

Examinatiaon of

Criteria

Hydraulic Model and
Construction Material

Analysis

Systenm Develbpment

& Training

Project‘Development
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POSTTION

Special Expert for_Watér
Resowrces Development &
Planning, Royal Irrigation
Depaftmeht.(RID)

Director of Engineering

‘Development Division,

Irrigation Engineering Center
{IEC) (Chief, Dam Design

- Section, RID)

Director of Research &

Laboratory Division, IEC

{(Director of Research &

Laboratory Diviéion;

RID)

Director of System
Engineering Division, IRC
{Director of Data '

Processing Division, RID)

Director of IEC .
{Chief Civil Engineer, RID)



3. Objectives of the Evaluation

3.1 To make a comprebensive ovaluation on the past achievement ‘and the
cooperation schedule before March 31, 1990.

3 2 To make recommendatlons and suggestions to the authorltleq ot the two

Governments concerned after the end of the Project period.

3.3 To provide feedhack of results fqr'fﬁture cooperation project planning and
implementation activities so that these future projects.can be implemented
" more effectively,

4. Items of the Evaiuation Work

The evaluation work was carried out by the Joint Evaluation Team
consisting of the Japanese Team and the Thai Team,- concerning the following
items. -
"A. Input Support Activities

a. Cooperation from Japan

b. Measures taken by the Government of Thailand
B. Activities of the Pfoject

a.'Exﬁmiﬁaiion of Criteria

b. Hydfaulic Model Analysis

c. Construction Material Tests and Analysis

d. System Development

¢. Training

C. Adninistration of the Project.
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5. Resulls of fhg_E¢a1uatioﬁ

5.1 Iﬁput'Support 5ctivitieé
5.1.1'"Coopér§tion fromﬂﬁapan

.A.'Dispatch-of Japaﬁese Expetrts

Teh:Japanese 1ong4term"expérts and 48 Short term éxperts have been
dispatched in accordance w1th the fields described in the R/D, and one more
short-term expert is plannad to be d1spatcheé These long and short tarm
experts have contrlbuted to the attainment of the objectivés of the Project.

{See Appendixz-1) -
B. Provision of Machinery and Equipment

The total améunt of machinery and equipnent to be grahted from the _
beginning of the Projectfuntil its termination has a value of 382 million Yen.
. The machlnery and equipment prov1ded by JICA have been ut111zed effec~

tlvely ‘and kept in good condltlon at the cost of the Tha1 Government

Japanese Fiscal Year ' ' Amopggrbf ﬁbneq_
1985/86° 34,636 thousand Yen
1986787 19,930 thousand Yen
1987/38 - 143,909 thousand Yen
1988/89 a | 78,782 thousand Yen .
1989/%0 - 44,883 thousand Yen
Total ' 182,140 thousand Yen

¢. Training of Thai Personnél in Japan

Eightéen RID personnel visited Japan for training and obgervation during
the cooperation period. {See Appendix-2)



D. Others

a. The Model Infrastructure Project for soft soil' foundation has been
implementing at & RID drainage pumping station in Charoenrat,
Samut Prakan in Japanese fiscal year 1938, and the project cost
._amoﬁnted to 28 willion Yen.

b. In the sphere.of training, the Government of Japan has assisted for
three years through the Middle Grade Engineer's Training Program

since Japanese fiscal year 1987.

Japanese Fiscal Year Amount of Honey
1987/88 10,659 thousand Yen
“1988/89 10,111 . thousand Yen

1989/90 © 7,500 thousand Yen
Total ' : 28,270 thousand Yen

c. During the cooperation period, 5 missions were sent by JICA in-
order to assist in the smooth and effective implementation of the
Project.
5.1.2 Heasures taken by the Government of Thailand
‘A. Provision of Land, Buildings and Facilities
The Government of Thailand provided necessary land and facilities for the
Project. VYarious buildings and facilities were provided by Japanese Grant Aid
Program, and handed over to the Thai side. In addition, land was provided for
the Model Infrastructure Project.

B. Appointment of Counterparts

A Director, a Deputy Director, 4 Pivision Directors and 19 Saction
Chiéfs;were'assigned to be counterparts by RID. '



¢. Bxpenditure

The expenditure covered by RID is'aS'follows:

Thal Flscal Ygﬂ; : . Amount ‘of Honey
1985/86 6,347 thousand Baht
1986/87 o 4,185 thousand Baht
1987/88 | 4,520 thousand Baht
1988/89 . 4,916 thousand Baht
1989790 S 5,190 thousand Baht

Total L _ : 25,158 thousand Baht

5.2 Aetivities of the'Project
5.2.1 Examination of Criteria
1) Examination of planning and design criteria

{1) Collectlon an& arrangement of exlstlng plannzng and de51gn criteria
At the begznnlng stage of the Project, RID organlzed 27 working
groups composed of offlc;als concerned for each item in order to prepare
planning and design criteria, standards and manuals, and each working

group has been conducting preparation work with much enthusiasm ever
since. '

Out of 28 items, 25 items covering collection and arrangément yérk
have already been completed and ‘the remaining 3 items will be completed
within' the cooperation period.

" (2} Exarination of eriteria
Out of 28 items, 14 items covering preparation of drafts for
planning and design criteria have-almost beaen accomplished. Six items
have almost heen completed and another 6 items have been. partly
completed out of these remaznlng 1tems, four 4 1tems namely, Land
Cla551f1cat10n Survey, Salinity Management in Irrlgated Land, vetalled

Design Report and Small Irr1gat10n Projects will be drafted up within the
‘cooperation perlod '



. These preparation works for criteria establlshment wore conducted
-_through lots of trainlngs, technlcal seminars and various meetings which
were held ma;nly by the working groups mentioned above.

With regard to 5 items, the Supporting Committee for the

Project in Japan read through the drafts and gave some comments on

. them which provided useful suggestions to the working groups.

“In Japanese fiscal year 1989, RID plans to send a few criteria
and manuals it would like -to have reviewed to the Supporting Committee
mentioned above after translating them into English.

2) System desgign for planning and design criteria

(1) Development of design system o
' As a case study of technical data base systems, a data base for the
safet& of about 200 ékisting dams which are manaded by RID has been
established, and a mapping system has been introduced for drawing

topographic maps and isohyetal maps etc. for irrigation projects.

(2) System deslgn of teehnlcal calculation systenms .

The Earth Appllcatlan Program Series and the Structural Application
Program Series using the slope stability analysis pld Finite Element Hethod
(FEM) have been introduced, and a seismic interpretation program series
has also been set up. MWany training programs have heen carried out so.

that RID engineers could familiarize themselves with these programs.

In 1988, a computer~aided design {CAD) system was installed in
order to ratienalize design work for RID's projects, and another CAD

system will be installed within the cooperation perioed.

Through the Model Infrastructure Project which started in 1988, the
Monitorlng System for measuring 1nstruments installed underground, the _
Slope Stability Analysis System using circular arc method for excavated
soft soil slopes and the FEM analy51s using elasto- v1scop1a9tlc have been
developed and introduced.
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‘The Implementat1on and Coordinating worklng Committee f01 “the Model
Infrastluctnre Proaect is studylng suxtable 1nvest1gat10n and deqlgn '
methodology and constzuction methods for - 1rr1gat10n and dralnaqp )
facilities on soft soll foundatlons '

(3} System des1gn of. technlcal 1nformat10n retrieval syqtem _
The m1croflche system and mlutofllmlng system have pean set up, and
these are en01neer1ng administration supportlng 1nformat10n qystpms._'The
microfiche syqtem is for technical reference books and rhe mlcrofllmlng

system is for teohnical materlal suich as drawings.

Using these systems, micrographics ret{ievalvsystems have baen
managed well, and technical supporting systems*havé'béeh edtablished which
cah effectively provide past technical mater1a1 for reforence and
guidance. '

3) Results énd Comments

(1) Results

. On the whole, the act1v1t1es m@ntmned in the P]an of Acnntles
have been smoothly conducted and it can be stated that .almozat: all

activities will have bheen compleued as Was expeoted hy - the end of the
cooperatlon per:od )

(:) In respect of examination of planning and de51gn eriteria, a large
nunber of items has been drafted up. These criteria etc. wxl} be applied
in practical use in the future, Consequentlé?lit can bé evaluated as
being of a high standard. ' | .

(:) The counterparts, who are the nucleus of engineers who'cafry out
the activities in this fleld, are from four ‘divisions 1in RID, and the
act1v1t1es ‘have been conducted as follows:

a)'For'smooth-implementation-bf the’activitiéé, great cooperation
has been received from the divisions concerned in RID by keeping

in close contact and coordinating the activities between RID and

IEC, ' '
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b) When donducting preparation work of cfiteria ete. and when
o carrying out the Hodel Infrastructyre Project, workihg groups
and an édvisorywcommittee have been orgébized including-'.
* engineers other than the counterparts.

¢} A lot of training programs and seminars were enthusiastically
conducted.

Through these actiéities, technology for -planning, design
and construction of irrigation and drainage facilities have been much
improved. Furthermore, recognition of the necessity, among the divisinns
concerned,.EOr'close contact with each other has been strengthened with

the appreciation that this is very important for information exchange.

- {2} Comments

(:).with ragard to fhe criteria ete, which have been'prepared. it is
necessary to prepare a technical guide book to enable them te be used
more easily, apd it iz also fdecessary to diffuse the criteria ete. to

. project-site engineers, and to apply them practically in the actual field.

' Woreover, the activities of the Supporting Committee in Japan

should be continued including review work of criteria etc.

(:) The activities in this field have been carried out by receiving
great cooperation from many divisions in RID. At present, a lot of
oriteria have been prepared, so it is now very important for the divisions
concerned to cooperate with each other at every stage of investigation,
planning, design, construction, operation and maintenance in order to

improve i;rigation and drainage technology.
5;2.2._Hydr§u1ic Hodel BAnalygis
1) ‘Hydraulic model tests
KJ)IBasic hydraulic ﬁodel'tests .

Hydraulic model tests on velocity distribution, friction loss, etc

in a channel and percolation in structures were performed.
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(2) Pumping stition of the thékanong regulator
The ragulator station was handed over to another government agency.

The activity was canceled.

(3} Canals related to the ?htakanogg regulator
Hodel tests were carried out to cbmpare'the'calculated hydrauwlie
phenomenon with the actual one and to jdentify the coefflclent of-

roughness in the canals.

(4) Dam spillway
Technical recommendatlons were made ooverlng des1gn aspects hasad

on the results of a model test of the Mae Kuang dam.

(5} Scouring and sedlmentatlon around dlver51on works
Scouring downstream of the Naresuan dam and obstacles againgt
taking water of pumpxng stations along the Ping river were investigated.
Basic techhology transfer will be done through study*éﬁ actual phenomenon
in these study ‘areas and introduction of examgles of countermeasures in
Japan. . .

(6} Other hydraullc tests

Model tests of the Maé Song dam splllway were finished.
2) Simulation analyvsis through computer utilization

{1} Phrakanong regulator at-uppér and lower stream model

Bagic technology transfer on an unsteady flow simunlation method was
done through a case study of a drainage caﬁal.

{2) Chao Phraya River at lower stream model

Water levels and discharge of the Chao- Phraya r1ver Yere simulated
using mathematical models.

{3} Irrigation canals for proper water distribution
Technology transfer on water management is . very lmportant The
Huay Luang pro;ect was selected as a cage study, Basic data was collected

for this study, and basic mathermatical models for thisg canal were devised



Simulation programs for proper water distribution will be developed
through the case study.

{4} Other simulation analysis

(I) Canal simulation of the Phetchhuri project has already bheen
. conpleted. = '

. ~(g) A canal.of the Song Phi-Nong projeect was simulated for transferring
an unsteady flow analysis method in irrigation eanals.

3) Results and Comments

{1) Results

The activities in the Plan of Activities has been running smoothly,

and are expected to achieve the objectives of the. activities.

(:) ¥hile the technology on Hydraulic simﬁiation analysis using
camputer was entirely a new field of hydrauiie analysis in RID, it was
transferred effectively, that is, a practical problem was adopted as a
case study and some of the results were used as teaching material of
training .courses for yvoung engineers and for the irrigation school in RID

also:

(:)-The importance of data collection and arrangement was fully

realized through hydraulic gimulation analysis.

(g)_The testing results of the hydraulic model tests were planned to

improve design works and they achieved their intended purpese.

l(:) The technical results of hydraulic model tests and simnlation
models were used as the basis for training courses and are expectad to be

diffused to irrigation engineers.

L (:) Egquipment supplied by JICA such as basic hydraulic model test
facilities; a video recording system for hydraulic tests, automatic water
level recorders, ete. were used effectively in each activity, and,

moreover, are now being used for training courses, stc,



(2} Comments

(i) Of all activities, tachnology trénsﬁet on the_activities of
"Trvigation canals for proper water distribution” is essential fraw the

water management point of view,

(§)3it is qgsiféhie'to make the best use of basic technology on the
hydraulic and similation models developed by the Project in erder to
contribute to the executing agencies in RID from theoretical and technical

viewpoints.
£.2.3 Construction Material Tests and Analysis
1) Soil tests and analysis

(1} Case study of the Taﬁsaléo Dam.aﬁd'otﬁer £i11 -dams

The case stﬁdy of {he Tap $alao Dam has beén comﬁletedif Through this
case study; laboratory soil tests and &até”analysis works_have'been cafried
out in order to obtain soil paramefers required for the FEM analysis which has
not been executed beforenin'RID, The FEM analysis.used fOr.the case dtudy is
being applied to other dams. The case study regarding the techﬁiques for
setting up the monitoring systems and the ytilization methods of data
obtained from the monitering system have been carried Qu§ through the Hodel

Infrastructure Project.

(2} Case study of soft soil foﬁndations

Soil tests and geotechnlcal investigations have been cnnducted to
decide soil parameters necessary for excavated canal design on softf soil
foundations. Soil tests on goil cement and sand were conducted for
improvement of soft soill foundations. In order to perform thege tests,

existing soll testing apparatus has been improved for soft soil testing.

(3} Soil Test Method

Technology transfer on the operation of soil ﬁesting equipment which
had been provided by JICA has been completed.  The avto-measuring évstéms for
the mechanical soil tests have been completed and main soil fesL1ng methods
were standardized.
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(4) ‘Test datd provision for design criteria

 Sdil data cpncérﬁing Baﬁgkok soft'clay have been being collected
through the Hodel Infrastructure Project. Basirc soil ﬁroperties of Bangkok
clay havefbeen grasped using the ecollected data.

2} Concrete and Construction Material Tests and Analyseis

(1) Case study of concrete aggregation
The case study on cotrelation of compressive strength between

cylindrical and cubic specimens is finighed.

{2} Case study on concrete non-destructive tests
Technolcgy transfer on the operation of ultrasonic wave non-destructive

equipment has been finished.

{3) Concrete and construction matevials test method

Basic technology transfer on concrete tests has been completed.

{4} Test data provision for design criteria
Testing data of compression tests have been collected from project

éites.
3) Results and Comments.
(1) Results

(:) In line with the Plan of Activities, cooperative activities are
being conducted smoothly under the cocperation of the counterparts, and it
is expected that the primary aims of the Project will be reached before

the termination of the Project.

(:) The counterparts' technology level for laboratory and insitu
testing has been improved thanks to the Project's activities. The main
activities have been achieved and this transfered knowledge has now been

_.in corporated in the introduction of new technology and. study of

utilizatidn methods obtained from testing results.
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(§) The Model Infrastructure Project has been and cnntinﬂeé to be very
useful for execution of the Project's activities. ULaboratory and iwsibu
teqting techniqués on soft soil fnuﬁﬁations have been greé%ly improved in
RID because, previously, RID did not have so murh expellencp of p?tformlng

5011 testing on goft soil foundations.

The positions of the counterparts in IEC are organized snitably and
equipment provided'by JICA is used effectively by counterpatts. The
equipment has also been utilized under the careful supervision of RID

staff using the Thal local hudget. .
{2). Comments

<£).RS the.case study regarding the'sofﬁuédil foundation has a lot of -
essential ¢omponents which st be solved:through cooperativé activitiée.
it is considered that a long period of study and analysis is needed in
order to complete this case: study satlsfactﬂrlly, partlcularly in- the
field of analyzing work using the monltored data and in the-tle}d of
establishment of construction contrel methods based on Ehe results of

anéiysis.

" (2) Tt can be said that the transferred techniques in the field of soil
tests and analysis should be diffused to RID engineers whosé concern is
conséruction control at the project-site.

5.2.4 System Developnent
1) Case study of system development for technical calculation
{1) System development of techniecal information data base systenm
a. As regards the hydrological data base system, tworkinds of data hase
system have been_developéd using Rdb {Relational database system) and DSH

(Digital Standard MUMPS). A programmer's and user's guide hag also been
- prepared as a document .

b. Application programs concerning hydrological works have been converted

to he”applied to the IEC computer system. And the Hnay Luang Pfoject and some
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other lrrlqatlon prajects have been selected as model progonts to carry ont
hydrologlcal analysis for practical hydrolog:cal programs. TEC and the
”Hydrology ‘Division have installed hydrolegical instruments in the Huay Luang
project areas to collect the necessary data for analysis and preparation of
programs. A Rating Curve Analysis system has been developpd and been
:converted to IBH compatible PCs

Hydrological analy31s oh two basing in the sonth of Thailand hag been
carried out '

c. A model data base (Dam Safety Data Base) has already been developed as

an activity of system development of the Technical Information Data Base.

" d. Basic data communication pfograms for personal computers have been
developed and three seté-of personal computers which were set up at Regional
Offices have been connected with IEC by telephone linss. Furthermofe, data
COﬁmuhidation examinations have already bhéen carried out suceessfully. The
Project is studying a plan for a practical data communication svstem on the
basis of results of feasibility studies. '

e. Though the following activities still remain, IEC wiil finish all of
the activities in the TST within the project duration.

~ System development of some application programs for runoff analysis

- A study on data communication and network technology
{2) System development of technical calculation program library

‘a. A study of existing technical calculation prdgrams was comﬁleted by

means of summarizing questionnaires sent to all divisions of RID.

b. The computer programs cf soil tests, structures and hydraulic simula-
tion have been developed for practical use. Four sets of technical calenla-
tion program manuals developed by the Project have been prepared and printed

as a program library.

¢. Training of personal computer utilization for engineers not only from

the Central .Office but alsc from Regional Offices has been carried out. Some



modael programs for gersonal computers have been developed.
d. The documenratlon method has haen inproved in accordance with Thaa

conditions. DorUmenta for twelve ptogtam packages h&Vb been prepared as

programmer s and user's manualq . o o o

e. Nlder practlcal utilization of perqonal camnurers is under. cons]dara*

tion in the fututa plan
{3} Examination of other technical supporiting systems

a. A new draft of systen management ruleq has been pr@pared based on the
RID/IEC Computer System Guide prepared.

b. A user's guide has hesn prepared to diffuse computer knowladge to
englneers in RID

2) Results and Comments

(1} Results

(:) Activities_mentioned in the Plan of Activities have been satisfac-
torily carried out and the necesséry technology has alsa been transferred
to counterparts. It is expected that planned activities will be completed
by the termination of the Project.

(g) Equipment and software which were provided by JICA are uséd well by

counterparts, and they have also been nmaintained in good condition using
the Thal local budget. '

(:) The counterparts’ technology level has been raised through the
Froject's act1v1t1es

{2} Comments
_(:) As system engineering technology is developinyg rapidly and many

divisions in RID wish to improve their job performance hy corputers, the
- Thai side has strongly requested new technical coopération in this field,
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(g) From now "on not only rather simple system development but also
systematization of jobs, which can be called establishment of a total

- system, should‘bé'considered as a practical plan.
5.2.5 Training
1} Guidance and advice for technical training

Training_aims at wider and more effective transfer and diffusion of
irrigation technology. For that purpose, the training conrse was cdategorized
. into the follow1ng three categor1pq when the Japanese Project Consultatlon

Team vas dlspatched to the Project in February 1934,

(:) Technical seminar
. This includes training courses in fields snrh as Exanination _
of Criteria, Hydraulic Model Analysis, and ronqtrnctlon Material Tests
and Analysis. '

(:) Management training
' This is aimed at project and provincial engineers to make a swmooth fsed
back system for technical information between RID Head Quarters and

Regional and Project Offices.

(:) Computer training
This is aimed at technical training from basic to advanced level in the

use of the regarﬂing VAX -systew and a personal computer.

_ At the beginning stage of the Project, several courses snuch as lectures,
trainihg and presentations were carried out. Training is a very important
activify for technology transfer. Actually however, the Project was abie to
develop so that it could conduct full-scale training courses on irrigation
_ehgineering after JICA gave financial assistance to the Middle Grade

" Engineers' Training Prograr in Japanese fiscal year 1987,
Progress 1989 is as follows:

F/IY '. Training Courses _ Traihees Remarks
1989 13 (4) 515 (425) ( ) being planned
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1}

2)

1)

2)

z).Resﬁ}tS'an& Commeuts
(1) Results

The value of the various, uéeful training courses for technology
fransfer conducted'by'aapanese experts and Thai cdﬁnte:parts was -
recognized, B ' ‘ '

From the viéwpéint of promofing the appropriate technology corractly,
it was beneficial to all conrarnod that domestic researchsxq and
englneers were tralners in thp pro;nct & training counrses.

JICA gave tlnanclal a351stance for a Middle Grade Englneers Ttalhlhg
Pxogram from 1987 to 1989 iwn Jananeqe fiseal year. The f1nanc3a1
asglstance contributed to wmaking the training cowrses WOt @ smooth anﬁ

effectlve in achieving technolﬂgY_tranoter.
{2) Comments

It”is”éxpected that the'terhnical'réports, tﬁe design criteria and

-manvals, and the computer manuals publlshed by IEC will be used more'

w1dely in future as kraining materlal
At is desirable that the tra;nlng_courses such as' eurriculum
‘development con&ucted'over the past five years he reviewed so.that they

will function ‘even more effectively as training courses.
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5.3 Administration of the Project

_ The administration of the Project was a key component for the Prbject.
In order to achieve-the objectives, the Tentative Schedule of Tmplementation

and the Plan of Activities, the administration of the Project functioned
éffectively as follows;

(1) The Joint Committee Meeting was held five Limms during the
coopefation.period. The Joint Committee played an important role to
promote the mutual understandings among the authorities concerned of the
Pfoject.

: 12) The Board of Direc;ors 6f.the Project has established at the
~heginning stége by RID. Tt functioned effeétively as an advisory'and
coordinatinﬁ'body in order. to monitor and.support the Projecﬁ from the
administrative points, '

{3} The Supporting Committee for the Project in Japan was established by
“JICA. 'The Committeée functioned well to support the activities, especially,

in the field of Examination of Criteria,
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6. Conclusions and_Recommepdations
{1) Conclusions

The TEC Ptoy@ct sthted o April 1, 198% for the pivpose of
developlﬁg wanpover in the flpld nf lrxlgatlon and dzalnaqo encinoattnq
. and contrlbutlng to lmptovement of aquwu]rnral 1nfrastrucrute in ardar to

increase food production in Thailand.

Thé project's activities haqe'been condnatad in agvofﬂancn_with tie
Record 6£ Dicussien'{ﬁfn} énd-ﬁhe Tentative Scheduie of Impleweutatinn
(TSI) which were ag;éed ubdn hy the Government of Japan and thelGnvernment
of the Kingdom of Thailand and the Plan.of Activities {P/A}. Technical
cooperation has been éxecutpd Smonrhiy during'the coSparation neriod' As
a result the pr1mary ‘purposes of the Project. W111 be completed before

the terminatlon of the Pro;ect

Administratiﬁh of %hé Projéct.has been carriéd out under
favorable conditions.and thanks to the akill of the Board of Dlrectors,
'has ﬁulfllled its functlon Euxtharmare, management and maintenance for
the fa0111t1es and equipment which were provided by JICA have been
carried out successfnlly employing the budgetary allocation and necessary
manpower_provi&ed By the Thai éide.

(2) Recommendations

As mentioned above, basic technical tranafar in each field ha=z been
accomplished throngh the activitie§ of the Project. 7Tno ovder to
develop and sysrematzze ptacrlca] and appronrlafp technology in RID, it is
important that sufflglent budget be-prov1ded to contlnue the activities
based on thé achievements which its persninal. have gained thrbugh the
Project particularly in the field of hydraullc model analysis, soft
soil foundations and system develomment. .

Thai personnel who obtained appropriate knowledge and techniques
through Project activities are valnable human resources for RID.

- 104



Therefore, it 1% desirable for Thai authorities to provide sufficient
incentive to the technical people so that they will continue té work for
government services. ' :

RID has lots of technical problewns which are wostly in the field of
water management. In ovder to solve these problems, RID has recently
reqqested project type technieal cooperation similar o the currant TEG
Project from the Goverument of Japan and this request wainly covers the

water management fisld,

RID has gainad valuable experience from the enrrent Projer".
Further technical cooperation mainly covering the fleld of water
management, whlch will brifg much benefit to farmers directly, 1is
considered reasonable judging from its objectives, fields, the. )
organlzatmons of the Thai side and the importance of utilization of the
achlevements of the current Project.

.It is, therefore, sensible to start and impiement the TEC Phase 1T

Project immediately after the termination of the current Project in order
 to continue its work and alsoc move into new fields in the Phase IT
Project. .

For the purpose of further technical development, it is also
advisable to continue several activities from the current Project in the

Phase IT Projesct after rearranging its activities.

The framework of the IEC Phase II Project iz as follows and from
now on the details of the Phase TI Project shonld be discussed and
coordinated between the Javanese side and the Thai side so that its

activities can then be initiated.
1) Objectives
Extending technology and daveloping manpower in the field of water
management in order to secure and waintain stable agricultural production

and to improve. agricultural farm management by using as effectively as

possible the limited water resources available in the Kingdowm of Thailand.
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2} Technical fieids of cooperation

-~  Water mauagéhéht :

- Hydroiogical analysis _ _
= Irrigation and draiﬁage_infbfmation?sysfem
- Irrigation and drainage facility design

- Tfaining '

3) Number of Japanese experts (long-tern assi@nment) 

-~ 8ix persons

Note: Short-term experts may be dispatched when the nécessity_arises.
- 4) Technical cooperation period

~ Five years (from Apfil 1, 1990 to March 31, 199%)
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Appendix-1

10,

11,

LdagQTerm Experts

Name

. Kazushige MATSUO
. Yoji EBIHARA

. Shoichi TAKEUCHI

. Haruoki EBE

Masaru SASAKI

. Takuji NAKANO
. Hitoshi SUNAZAWA

‘ Hideaki SEKIOKA

. Akinori MASUDA

Takashi MITOMO

Akira HASHIMOTO

Assignment

Team Leader

" Coordinator

Construction Material Tests
and Analysis

System Dévelopment
Hydraulic Model Analysis
Examination_qf Criteria

Construction Material Tests
and Analysis

System Development
Team Leader
Hydraulic Mode! Analysis

Examination of Criteria
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Jun,
Jun.

Oct,

fct.
Oct.
- Oct,

Sep.

Apr.
Jan, .
Sep. .

Sep.

Duration

- 1989-Mar.

1985-May
1985-Mar.

1985-Sep.

1985-Mar.
1985-Sep.
1985-Sep.

1987-Mar.

1988 -Mar.
1989-Mar.
31,

1989-Mar. 31,

1988
1990

1987

1988

1988

1988

1990

1990
1990
1990

1990



'ShbftéTetm Experis

0.
1.
12,
13,
14.
15
16.
j?.

18.
19.
20.
21.

22.

23.

Name

. Kazumi IWASAKI
. Kazuo TAKAHASHI
. Kenichi DOHI

. Yutaka TAKECHI

Toshisuke MARUYAMA

Yoshihiro KAIDA

. Kiveji ASAI
. Kazumi IWASAKT

' Yamaji SHIRATAKI

Masaﬁi”YASUNAKA
Kenichi DOHI:
Kazumi‘I#ASAKI
Yutaka SUZUKI

Takahiko TATEISHI

. Noritada KAWAGUCHI

Kazuo OTANI
Kazumi TWASAKI

Kiyoji ASAX

Yamaji SHIRATAKI

Tatsuo NAKA

Masami YASUNAKA
Takap MASUMOTO .

Minoru YONEDA

Assilgnnent

Hydraulic System Engineering
Mechanical Installation
-~ da. -

Training and Information
Service Equipnent-

Applied Hydrology

- do -

“Nesign Griteria’

Hydrasiic Analysis

Criteria Development
for Construction Manual

Finite Elemént'ﬁhalysis N

.Mechénicéi'Eﬁginéar

Hydraulic Model Analysis

Data Base Manégegént:'

Soft Soil Foundation Analysis
" 4o ;_.  -

Computer Engineering

Mathematical Simulation Model .

Criteria Development
for Safety on Existing.Dan

Hassive Concrete Testing Method .

fydraulic Model Test

" on Hydraulic Structure -

Dam Cpnstruétion
Applied Hydrology

Geo«techhical_Investigation
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Sep,

Mar,:

Mar.

Aug.

Aug,

Sep,

" et

-Qct.
- Nov,
'Jan.
Mar .
- "Mar,

A?r.

May

“Jahn,

Jul.
Jul.
Jul.
Aug.
Oct;

Nov.

buration

19

30

23

~{

28

28 -

28

30

10

11

27

.'_Oct_:t
Aer.

- da. ~

Apr.,

Aug,

do =
Oct.
. ﬁct.

- Nov.

Nov.

Nov,

Feb;

ApE

- ¥ay

Apr.
Jun,
Jul,

Aug.

Aug,

Aug.

Sep.

Dec.

Pec.

16,

éif
11,
-
.26,

26,

26,

28,
25,

25,

18,

1985

1986,

1986
1986

1986
1986

- 1986

1986

1986

1987

1987
1987
1987
1987
1987

1987

1987

1987

1987
1987

1987



24,

25,

26.

S 27,
28,

29,

31.

iz,
33,

34,

35,
36.
37.
38.
39,

49.

&1,

42.

43.

44,
45,

46,

47,

48,

HirntakaiOGHI
Kazumi TWASAKI

Kazuo OTANI

Kyoji KAWAGUGIHE

Norishige YAGI

‘Yoshikazu MATSUBARA

Akihito SHIBAYAMA
Takashi NISHIJIMA
Kiyoji ASAI

Kazumi TWASAKI

‘Hideo YOSHINO

‘Shinya KUMATA-

Yoichiro GOMYO
Yoshitera TSUCHIYA
Takahiko TATEISHI
Shizuteru SUGTYAMA
Hiroshi TERADA
Yoichiro GOMYO
Takahiko TATEISHI
Ryoichi KANEKI

Takashi MASUMOTO

" Hideo YOSHINO

Toru KAWAI

Tomiharu sHIMoJI

Plaﬂhing

Hydraulic Hddel Test

Systenm Devélppment _
for Technical Information System

Criteria Development

for Pumping Work

'Gémputer Graphics on Data Base

Practice fdr'Ihvestigation Worlks
Hydraulic Eqﬁipment Installation
= do -

Design Criteria of Head Work

Hydraulic Model Analysis

Design Criteria of Irrigation
System

System Management

Supervising Construction Control

AutOHmeasuring System
Monitoring System

Syétem'Analysis

. Design Criteria of Hoist and Gate

Supervising Engineer
Monitoring System

Design Criteria of Irrigation
Hydrological Aﬁalysis
Hydréulic Simulatién

Séoring and Sedimentation
of Irrigation Facility

Hetwork System

Design Criteria of Specification
and Cost Estimation

Nov.
Jan.

Feb.

Feb.

Apr.

Jul,

Oct.

"~ Nov.

Jan.
Feb.
Feb.
Mar.
Jul,
Aug.
Nov.
Nov,
Oct.

Nov.

Nov.

. 30

.to be planned

28, 1987

29 - Dec.

11 - Feb. -7, 1988
13 - Mar. 13, 1988
13 - Mar. 26, 1988

- do -
8 - May 19, 1988
29 - Aaug. 11, 198§
- do -
G- Sep. 13, 1988
15 - Sep. 22, 1988
- Des. 22, 1988
30 - Nov. 26, 1988
21 - Mar. 306, 1989
25 - Mar. 25, 1989
14 ~ Apr. 1, 1989
6 - Apr. 16, 1989
25 - Jun.. 1, 1989
2 - Dec., 1, 1989
.3 - Oet. 31, 1989
1 - Dec. 31, 1989
21 - Jan. 13, 1989
29 - Nov. 25, 1989
26 - Dec. 25, 1989
29 -~ Jan., 27, 1989
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THE MINOTES OF THE FIFTH JOINT COMMITTEE MEETING
FOR TRRIGATION ENGINEERING CENTER PROJECT
. HELD ON THURSDAY 23rd NOVEMBER 1989

The Fifth Joint Committee Meeting for Irrigation Engineering center was
held on-Novembef 23, 1980 to inform avhievement~ of pres ént IEC to the
meetiﬁg Both Thai and uepanace sides tried to look for trends of future
technical Cooperatlun under IEC Phase II ' '

The guidelinés fbr'future technical coopefation and recbmmendation

provided by both. Thal and Japanese Partlblpdntc were nioted 1n ‘the minutes of

meeting - enclosed herewith.

Bangkok, December 14, 1989

o _ . |
Akinori MASUDA , ' . Chari.Tulafanond-
Team Leader : ' ‘Director General
Japanese Expert Team ' Royal irrigation Department
IEC Project ' _ MihiStry of Agricﬁlture and

Cooperatives
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MINUTES OF THE FIFTH JOINT COMMITTEE MEETING
HELD ON THURSDAY 23rd NOVEMBER 1989
AT ROOM 300 IRRIGATION ENGINEERING CENTER

The"minutes of the Fifth Joint Committee Meeting between Thai and
Japane$e sides concerned are already completed. We have pleasure to anclose

it herewith for your consideration.

Participants

Thai Side
-RID Officials

. Deputy Director Generdl for Operation and Maintenance

! - Chairman
2. Senior Expert'for Water Resources Plaming and Development
3. Director of IEC ' _
4. Director of Operation and Maintenance Division
5. Director of.Hydrology Division
6. Director of Project Planning Division
7. Directdr.of Engineering Development Division, LEC
8. Diréﬁtor of System Development Division, IEC
9. Director of Research & Laboratory Division
Thai Officials from Authorities Concerned
10. 'Mr. Gecha Chaechai ; Representative from DTEC
11. Ms. Ratana Chantanakorn ~do-
12. Mr. Decha Desphadung Representative from Budget Bureau
13. M. Mullika Intarapakawongs ~-do-

14. Mr, Thavatchai Satrusajang ' Representative from MOAC
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15,

Japanese Side
Evaluation Team

Mr.. Yoshiro OKAMOTO o . Team Leader .

16. Mr. Katsuro SHIODA ' __Examination' of Criteria
17. Mr. Masafumi NONAKA Hydraulic Model and Construction
R ) Material Amalysis -
18, Mr. YOShlt&]’a KAMIGATBKU(“HI _ .;ystem Developm@nt ‘and Tralmng
19, Mr. YLlP‘lhlde KATSUTA - . Project D_e_velopment_ o
Officials from Authorities Concerned
20. Mr. Razuo HIRASHTMA . First Secretary of Japanese Enbassy
21. Mr. Hideo MIYAMOTO =~ Assistant for Resident Representative
22. Mr. Rkira KAWAMATA | o Colombo Plan Expert, MOAC
Japanese Expért_s of TEC
23. Mr. Mkinori MASUDA " Team Leader - |
24, Mr. Hideaki SEKIOKA ' System Development Expert
.25. Mr. Hitoshi SUNAZAWA - Soil' & Material Testing Expert
26. Mr. Rkira HASHIMOTO . Criteria Development Expert
27. Mr. Takashi MITOMD : ‘Hydraulic. Model Ana1y51s Expert
28. Mr, Yoji EBIHARA “Conrdinator
RID Experts
29. Mr. Kazushige MATSVO - Colombo Plan Fxpert, PPD., RID
30. Mr. Fumio ARAKI . Colombo Plan Expert, O8M,’ RID
Rbsentees
1. Chief Mechanical Engineer ' . o
2. Mr. Suchart Veroj . Re?_resentative £iom CICICOM
3. Mr. Suwit Amornmopparatanakul © ~do- ' '
4. Mr. Ratt Champathong  ~do-
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5. Mr. Hidataka KOUZUKT . Colombo Plan Expert, DTEC

Observers

1. MlSS Thapanee Amarlnrat
? Mlss Supawan Nakqamruaj
3. Miss Waraporn Promwith. '

The meeting started at 10.00 a.m.. And-the Chaivman followed the
agendas spontaneously. " '

Agenda 1 Opening by Chairman

Mr. Leck, Deputy Director General for Operation and Maintenance, as the
Chairman of the meeting made an inaugural speech to welcome all partiéipants.
He greeted the Japénese Evaluation Team for their éoming to the attend the
Fifth Joint Committee Meeting, He also expressed his appreciation for the
kind cooperatlon that all dlctlnqulshed participants have extended to” the IEC
Progect ' '

Agénda 2 To intrcducé the participarits

2.1 - Mr. Kitcha Polparsi, Director of TEC introduced Thai-side
" participants.

Mr. Kitcha introduced Thai-side participants from RID and the
authorities concerned by calling name and pogition respectively.

“2.2 - M. A, MASUDA, leam Leader of IEC. Pro;ect 1ntroduced participants
- of Japanesge 91de ' :

Mr. MASUDA.introducsd the Evaluation Team, 1EC experts and distinguished
attendants from the authorities concerned spontaneously.
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,AgendaV3_

3.1 - Report by Director of IEC
- Report by Division Directors of IEC

"Fifstly, M. Kitcha bfiefed up’the_packgrbund'of_the project. He saﬁi
that the Project was subsidized monetary support from Japanese governmwent in
form of grant aid since March 1985, Tha'projéct'hao been run by cooperation
batween RID and JIﬂA on the basis of the Record of DlSCUSQ10nS {R/D) . Regard¥
1ng R/D, the Joint Committee 1nc1ud1ng Thai and Japanese members chaired by
Director General of RID himself have-performed the activities successfully.
And this was the last Joint Commitiee be held befofé the approaching tetmiﬁa@
tion of the project in next March. '

Aiter that, Mr. Kitcha summarlaed the progress of th EC pVOJﬂCt
accordlng to the document distributed in the meetlng as summarlzed hereunder .

' M#. Kitcha infoimed that the project activities almost reached the
proposed térgété Only some tasks were remaining to be completed by the
pro;ect tennlnatlon He also expressed his gratitude to Japanese 51de for the
kind support contrlbuted to the prOJect

On behalf of IEC project, he appreciated techhical assi%tahce that
Japanese 51dm contrlbuted to the prOJect and was 1ooking forward to further
cooperation between RID and JICA in the near future.

- Secondly, Mr. Rdongrit, Direcﬁor of Engin&ering_Devélopmen;-DiVisiOn,
reported the prdgress of all'three {3) sections namely Criteria'Developmeht,
Special Engineering and Ehginéefing Informétion Section t0_the meeting as
stated in the distributed document. He also assured that 'all remaining tasks
were to be fihished by‘the end of the_cobperétion-period.

ThlLdly M. Sompote Director: of System Englneerlng Division, reported
the achlevements of the DlVlSlon to the meeting as mentloned in the given
document
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In conclusion, the activities mentioned in the Plan of Activities will
be completed within the project peried. Flnaliy, he expreszed his hearty

‘thanks to the klnd COOP@ratlon that Japanese experts have extended to the
progect

'Lastly, MrL'Thonglaw, Divector of Research & Laboratory Division briefed
up the aChieyeménts-under his responsibility as in the distributed document.

3.2 - Report by Team Leader of IEC
- Report by Team Leader of Japanese Evaluation Team

M. MASUDA expressed his hearty thanks to all'participants for attending
this Joint Committee Meeting. |

: Then, Mc. OKAMOTO, Team Leader of Evaluaflon Team dellvered a speech.
_After Lhat M, KATSUTA, coordinator of the Team conveyed two topics that the _
Leader mentloned to the meetihg; 'First, he appreciated the“coo?eration of the
Thai and Japanese authoritiég-COncerned.'_And'SO, he thanked to strohg Concern

and management of the Board of Dirébtors toward the project.

On behalf of the Team Leader, Mr. KATSUTA mentioned some important
topics reported in“the summary report by Evaluation Team as follows;

1. {3) Objectives of the Evaluation {(Page 4 of the report)
2. (4) Ttems of the Evaluation Work {Page 4 of the report)
3. {5) Results of the Evalqation (Page 5-20 of the report)
4, (6) Coﬁdlusions and Recommendations (Page 21-23 of the report)

3.3 - Statement by RID Otficials
Dr. Bconyok Leader of Thal Evaluation Team, stated 2 901nt5

-~ On behalf of RID, the project succeeded in technical transfer point of
view. The implémnntation was run smoothly resulted from kind cooperation of
'Japanese govermnﬁnt and expertq By Japanese'grant'aid,'theiprbject was fully
© equipped with necessary machlnery:and USeful fécilitiés both in'labératories
at Pakret and in cdnputer center at Samsen. In addition, RID officials are
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trained by using monetary support from JICA. 3H@weVer;,budgetarY‘supportjfrom_
Thai authorities and technical Mnow-how of Thai persomuels ave indispensable
factors for the project's success 35;weli.

- As for IEC Phase IT activities, a Working“Group'éhaixed by Director
General of RID was appointed té'handle this matter, “since durreﬁt 1EC Project
was galng to be texm&nated in March 1990, RID | wsuld 11ke to extend the techni-
cal cooperation successlvely For the paqt fOUL years, the prOJQCt empha81zed
the activities concerning preconqtructlon 4ct1v1tlem such as’ constructjon and
model tests, analysis, criteria and,invebtlgatlon. For the coming IEC Phase
Ir, the*activities will focus on water-managemenﬁ}'systmn analysis and traln—.
ing for instead. Criteria on watér management will aiso be prepared for
lpréétical uSé The scope of the work of the Working Group 1nvolved water
management and dlalnage aspecis, lncludlng dralnage system, 1rr1gat10n and
dlalnage fac1L1t1es deSLgn, hydraullc analy31s and tralnlng

The scope of cooperatlon under TEC Phase IT project was descrlbed in the
dlstributed document It covers flve (5) D1v1510n5 and all activities are to
be under supervision of Dlrector General of RID

. Lastly, he was 1ooking forward to discussing ébout fﬁrther cooperation
between both sides. H? appre01ated the kind ccoperatlon of Japanese govern~
ment and expertg again. o

Agenda 4 Comments

The Chairman asked. some ronnents regarding IEC Phase I1 from the'
part1c1pants of the authorities concerned

DTEC : Mr. Gecha, representative.froh DTEC, made two remarkable viewpcints.
Fqut he wanted to know whether equipment supply program for IFC
Phase II is excludpd from the scope of technlcal cooperation or not,
'Referred to the summary report prepared by Japanese Evaluation Tean,_
}1t_d;dn t mention the prov1510n_of equlpment.and_machlnery, ‘He,
thérefo:eﬁ‘would_like to get a clear'ihformation concerning this
matter from Japanese side. . N
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Second, he informed the: meeting that DTEC had already put the request
for further technical cooperatlon of IEC Phase IT to the Embassy of

 Japan. In case of new project, Lt 1s necessary to put the request
- through an offlcnal channel agaln or not.

Lastly, he was pleased with the high success of the project resulted

from cordial cooperation between Thai and Japanese sides.

Budget Bureau-: Mr. Decha, representative frbm_the Budgét'Bureau, pointed out -

CMOAC

the necessity of budgetary support of Thai authorities that
will enhance the authorities of the project.

M, mhavatchal representative from MOAC, -said that MDOAC agree to'

support ‘Phase 11 of the project. As Tha1 authority concerned, MOAC
-agreed with Japanese Evaluation Team- about counterpart budget and

working eff1c1ency of Thai counterparts working with Japanese experts.
The project needs full cooperation from both sides.. -

Next, the Chairman turned to ask some comments from Japanese side.

Evaluation Team : The Team replied Mr. Gecha that some budget will be

. allocated to supply some equipment for 1EC Phase II
pﬁoject. But the scheme of grant aid progrém regarding the
exact amount of budget cammot be mentioned here. Only
technical cooperation is assured for the near future.

As for this matter, Mr. Gecha added that in fact if we propose the

request for new project, official procedures will start next May, at the
;énnual consultation. But in this case, the project will not be run
cOntiﬁuously{' S0 he just wanted to make sure that the request was passed
through Japanese official charnnel or not. ‘ '

Brbassy of Japan : Mr., HIRASHIMA, First Secretary, informed that Japanese

side had already accepted the requegt from Thai side. AaAnd
Japanese delegates discussed w1th Thal side about this
matter and concluded that the end of this year Evaluation
Team will come to Thalland to discuss about extension of
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. iEC project, Regardlng the reccmm@ndatjons of Evaluatlon
Tean, 1t is not necessary to. get. the request thlouqh DTEC
again. What both sides had to. do was to preparé the
:Record of Dlscussxons for prOJect exten51on and to sign it
as qcon as p0351ble

Aftor that, Mr. HIRASHIMA said that at the past anmal
~ consultation between Thai and Japanese sides he saw the
- importance of watar management act1V1Ly to RID To pas& :
all official pronedure , he hoped that both sides w111 |
take: necessary action to. let the project start on time.
'_Ptmeover contlnuous support “from authorities concerned is
stlll 1n need '

JICA @ Mr: MIYAMDTO A551stant Peszdent Representatlve said that he was -
pleased to hear that the pro;ect hag run smoothly. and has glven
satlsfactory achlevementg He hoped to see further cooperatlon
between Thai and Japanese authorltles concerned,for the benefits of
Phase II prOJect '

RID Mr. MATSUO, Colombo Plan experf worried abouf time schﬁdule of
off1c1a1 procedurss that ware very compllcated Therefore ‘he would
like to ask both gides to carry out. the request as- soon as p0ﬂ51ble

MOAC : Mr. KAWAMATR, Colombo Plan expert, asked JICA Head Quarters to take
quick action to proceed the IEC project Phase It contlﬂUlng the
“present IEC in next Aprll ‘

After distinguished'participants had gave useful commehfs.'the Chairman,
on benalf of Dlrector General of RID; conveyed his deep gratltude to: Japanesa
government, Embassy of Japan JICA, Japanese experts and Thai authorltles
concerned for their klnd actlon in order to start the Phase II pr03ect as soon
as p0551ble : :

" The meeting ended at 11.10 a.m..
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@ . Guidnce of IEC Phase I (& F’i*f-'“’iwa—C@«f{ﬂlm:@ -nt%@).

1{'Backgxtﬂnui

" There are 19 millien hectares of cultivated land in Thailand, which
account for dpproﬂlmately 38 percent Df the total araa of Thalland (913
thousand Km?)}. The irrigated area is only 26.7% of .the Fulthntd area

Therefore 1t 15 expected that 11rigatlon progectq w111 be pronoted nmch
- more than now, whlle RID has already developed water resourceq ‘much in the
area where it can make a plan for large scale projects whlch is comparatlve]y
easy to dpvelop . '

At the same tinme, more efiectlve utlllvatlon of lnnlted water resourcet
is becomlng 1mportant not only for improving agrlcultural prcductlon but also
stablllzatlon of- agrlcultural productlon and 1nprov1ng the llvnng standani of
famﬂors through the 1ntroductlon of cash crops in the dry season.

" RID has implemented various kinds of worké such as invéétigétibn
planning, design and constructlon ‘of 11rlgat10n projects and operatlon and
maintenance of 1rrlgat10n fac111t1es In particular, the 1mportance of
operatlon and malntenance for irrigation facilities is 1ncrea31ng year by _
year. Expectations for the 1mprovement of water operatlon andlmazntenance
work- are becoming h}gher than ever. :

In the long history of the water management fleld in RID thera are many
technical dlfflcultles stlll to be’ overcome

Therefore, in order to 1mprovp water - mandgement technology and to grade
up the RID staff on thl% field, RID ‘has requested technlcal cooperatlon in the
IEC Phase II project, as. the water management field. is the maln act1v1ty
- Activities of the progect w111 be carried out 1n the follow1ng flelds

~ Water management ' '

- Hydrologlcal analy51s :

- Irrlgatlon and drainage 1nfornat10n system

Irrigation and dralnage fa0111ty desxgn

Tralnlng

~ 144 -



B T

S EERSRE 4 EE5¢
not3efraiT uyew doy ABolouysal 0ULUSIUTREN
puT I0IJU0D UCTIDWIISUGD uo juayescidul ¢
STENUEY pUT spIebiels ‘eTIairio ubrsap
pee Suruueld IO USTISNIITP pue uworieledald -

. ABotougoey juswsbeuen’
JE3Br 0 WRISAS YI0a1®U UC UCTIEUTEEXE
) s3oefoad juswadedew
la3iex 107 welsAs gseqelep U0 juawsacidul
juemieury IzjEM 103
Lmemm UDTIBIADTED [POTUYIEY UO ugm&poraamo .

bu Hm:w X33kA ;oﬁpqmrpﬂ4

mo qum»m BUTZO3TUCW UL UOTIeulLexy -
1uswabryrw
Izjza pUT JusNdOT2ARD SSODIANCSRI I3jEm

Ic7 STSATEUER B0UBTRY l9jga Uo jusuUssoxdwy -
. STSATRUE Fjouny o3 Bursseooxd eiep

ARI pUE waisds wOTPalssqo uo. juswesoxdumy -
. ) . auswalrurw

S23Yes 207 STISATRUR AQTY uo juudolaasg -
) Aborouyosy

rtsuefeuRE UOTINGTIISTP I93®A UO 3UaW mea0xduy ¢
ﬂo<uw1ﬁmhou DUE UOTIOBTTIO 'u0T3eAIBSQO
®1BD mnﬂmuooﬁou.hmowouo 138 Uo jususacIdul ¢

S SBTATATIOY

Z

T

[

USTSYATI Butuueld 32a{0ids.
UOTSTAYE Sututedls

UOTSTAT( UOTIOMIAZSUO)«
ATQ L303eicqe] ¥ Uoawasay
uotTyoas Sutliasutdud TToSwx
UOTSTATC Dfuiuuetd 1080034x
’ UOTSTATQ UBTSE(y

UGTSTATA DUTSSBI0LL ©180x

UQLSTaTE ADOTOIPAHx

_ . ueIsIATg

Kiojeaogen ¥ yoleasay
‘UcTI0es STINRIPAHx
UOTSTATL H/Ox

' nmﬂx ui wuwGMmUEOL SUCISTAT(]

L
i
J
1
[t
i
i
i
i
|
i
!

v
i
1
]
i
i
i
i
i
I
1]
I
i
i
'
i
|
i
|
i
|
|

1
|
1
L]
t
!
i
i
t
!

UOLSTATD -
zuswabeuvy (eIi2ueg

WOTSTATQ
jusudolaasy Sulzssurbug

catg juswdoysasg we1sAs

UoTSTATI ABOTOIPAY

uoisiaTq 1usuabeusy oyep

Bututexy °g

uftsaqg
A31Troeg afvuteag
pue uworaefrizy ‘¥

us1s4s
uotyewzorul 2deurelg
pue uoetiwbTiar ¢

mﬁmmHmcw.ﬁmUﬂmoHoywmm ‘7

L lususfruRy J838K T

pIatd [ROTUYD3L

11 &8®Ug AT 4T UOTITALQ

STYLATISY PR E. Taou) SUOTS09G 7 STOTSIAT] 'SDTeTy TROTUGDR] °7

]
1
1
1
I
3
]
i
i
I
H
i
1
i
t
]
1
i
1
1]
¥
1
1
1
t
i
1
1
i
b
3
i
1
T
1
i
1
i
1
i
t
i
1
¥
1
H
i
1
¥
i
1
1
- r
3
¥
3
1
'
1
1
]
i
-1
™1
3
I

- 145



’ W . ! |

| 510 JusuabeuRy Jayes | atq juemefeuzy Texstes]

I - SRS— : ; _ i _

.
I
i+
!

+1( Jusndorassg mm«um“mﬂwm.m 41 “mwﬁgoamhwm 62154

S o i . . . s Bk . o oy e e s e . kg 1 ot e e T ) e e

; : ‘ .
* 19yus) Surisautfuy nﬂ“m@HHHH 10 1030211( ;4sgwg
|llda!lllilnilllllliitwwﬂtiliWErtxi!lliililliililu
: |

| 1aymey Burzseutduy worgesrary o 03sexng |

— 146 ~

GARRE (U830 U SRNNUNEIUSUISSUCHRSNS USSR
_ . | | | | I—

—1
L

BSRl) 1T sselg O] 3 ToTje2TueRi) s



éSwpe of Goopexatlcm
{1) water management

In the oparation and rﬁaintenance activities, RID has its eye on more
effectlve and stable water supply than ever as the irrigated area has been
expanded and cultivation in the dry season has been diversified. Being a link
;m thia chaln RID has set the improvement, preparatmn and diffusion of
various kinds of water management technologles and the ratlonahzatlon of
- water management work as one of the main problems to be solved.

' Therefore, in this field, the technologies mentloned;belew will be
transferred from the viewpoint of proper water management.

@ l‘mprovawent on tecjmology concerning data observation, c:ollpctlon and
compllatwn
RID- has collected a huge amount of data on- water management such as

"hyt't‘rcloglcal data, hydraulic data, operation data, crops and _

farming data, etc. for water management, but a series of jobs, that is,
data collection, data commnication and data arrangement is inefficient
and it is difficult to feed back these data for carrying but:'.pfi:)per
water management works. Therefors, the process of data management
will be improved to be more effective than ever and systematized by
.‘inmo:iucing personal. computers.

" Improvement on water distribution management technology

(:h"

In order to grasp water demands from the field more correctly and to
obtain technical information to carry out effective water distribution
and operation, the technology concerned will be improved by means of
'anaiyzing data compiled.

@. Development on flow analysis for water management
In order to improve water management technology from the long-term
viewpoint, simulation methods using mathematical models will be
developed for analyzing hydratilic conditions in canals_ and rivers.
Furthermore, through this activity mentioned'above, the improved
technology will be diffused to project engineers.
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(2) Hyt‘trologicel Analysis

Th1° field aims at lmproving the technmlogy of hew o obeelve -precisely,

anr1y2e anid utilize hydroloqlcal data, namely, ralnfell water level of
rivers, water quality such as Sallnlty, all of whlch 1e neceseary foz 1ay1ng
effentlve water reeourcee development plans and improving watev manaqement

- works

O

so . that they are approprjdte to r*o.ndlt:mns

lhgurwememt on observntlon systewJand raw data processing for runoff
analy51e

While RID has complled data in the IEC computez system, all the proceee
of data management from data collection at ohservation. potnte to data
arrangement in the Head Offlce are now done wostly by hand., So 1t takes
a long time. to send and process the data, Therefore, cooperatlng with

" the 1rr3gat10n and drainage 1nformatlon eystem, data processing manage-

ment will be made sncothly and eff1c1ently by 1ntroduc1ng small "
computbers, and an obeervatlon system and data proce551ng metheds

_supposlng the introduction of computers, will be 1nmmoved.

Improvement on uacer balance analys;s for hﬁt&l resources deve]cgnent

and weter'nanagement

Technology to qrasp the actual. condltlons and to ‘analyze data such as

ot f coefflclents, evapotransptration hyetographs flood discharge, -
ete. for making irrigation project plans will be transferred through
case studies, The results of:thenanaly51s will be of use for the

improvement of water resources development technology.

Ekamination on monitoring system. of irrigation water quality

In order to takennéasures against the deterioration in water quality by

- saline water intrusion and water-shortage in the dry season, the

technology of obgervation systems, indices setting and analysis ‘of
measured data will be transferred.

(3} Irrigatiqn and drainage iuﬂﬂnation'systan

One pmoblem to be solved. in RID is that a 1ot of Leehnlcal data

such as data on water management should be processed emoothly and effectlvely

for 1mprOV1ng technical works.
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In the present IEC projpr't technology on utllzl.zatlon of conmters

installed 1n 1 has been ‘transferred. 8o, this field aims at prcnotlng the
systematization of data pTO“BSSEDg w@tks at regaondl offices and so on for
managlng 1rr¢gatlon projects smoothly.

.-\1)

Devalqpment on teahnlcal calculation systan.faz water management .
Program developtmant and the dmtrlbuf ion of ’cechnoloqy to Utlllue c;rnall
computem nece&.sary for systemati fatmn of works to local offlf*es.

Improyeme_nt on data base system for watér management projects
Development and diffusion of technology on input, process and

utilization of data on water management to miniuccnmuterSL

Examination on data commumnication system for water management
technology _ _

To build a network system plan for enabling the data at sites to be
transmitted to the data base in IEC computers, for information retrieval
and for computer processing by computers in regional offi.c'es.

(4} Irrigation and drainage facility design

It is essential for performing the water management appropriately to

construct irrigation facilities of good quality_which answer their purposes,

in other words, irrigation facilities should be plamned and designed as -

reasonable and effective ones, be constructed under correct quality control,

and be maintained properly after construction.

Preparation and diffusion of planning and design criteria, standards and
manuals _ | o

Based on the planning and design criteria, etc. which have been prepared
in tﬁe present IEC project, design stahdards, mamals and so on will be
prepared for use in proper investigation, planning and design works for
the purpose of greater convenience.

@ Improvement on construction control and maintenance technology for main

irrigation facilities
construotlon control and facility maintenance technology will bhe
improved and systematized in order {o consiruct ~and maintain facilitieg

j— 14() e



in yood condltlon
Moreover, the transterred technology mentmned above w111 be dlffused up
to project~31te- engmeezs through tralmng courses eta,

(5) Training

Thls {field alms at quldance and advice Lc: trammg courses on each fmld
of the IEC Phase II ijec,t '
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TRRIGATION FWGTNKERING CENTIR PROJECY

" Dated

! }
No. | Title | By
| ' } !
b : . | -
%% 1 IReport and Presentation Materials ! s 1 _
Cten the Flow Discharge Calibration of {September 198% {Kazumi IWASAKT,
{Open Chamnels Including the Calibra- | . IKatsuro SHIODA, )
“ition Method “ipn Tidal Channels ! {¥irat Xhao-Uppatham
! R _ ] . '
*** 2 |Report and Presentation Haterials ! ‘1 )
fon the Proposal Concerning the Pre- {October 1385 FKazuni TWAZAKI,
Iparation and the Application of the ! . iMasaru SASAKI,
IHathematical Model simulation to ! Ividhaya Samaharn
{Drainage System in the Phra Khanong |
: b . \ :
¥ . - 4 1
*% 3 lLecture Hote _ : L . P
lon Basic Micro-Graphics Training {March 1984 ‘IEngineering Development
ICourse ' b !Section of JEC
4 1 t
t 1 ] .
*% 4 |Summary Report = i IYutaka TAKECHI,
ton Micro-graphic System tApril 17, 1986 Takuji MAKANO,
! : 1 : {Sirirat Temiyanond
i s H | : S
**% 5 |Summary Report ! L {Yutaka TAKECEI,
fon Micre-Graphic Systen iHay -1, 1986 fTakuii NAKANOD,
i b {Sirirat Temiyanond,
i 1 {Supot Promnaret
) t ] . :
1 1 L
*** 6 |Legture Note i ‘ b .
lon Agricultural Development Proiect {Hay 15, 1986 IXazushige MATSUC
lof the Coastal Area in Japan (NWakami | 1
IPolder Reclamation Project} i
ok 1 1
T . ¥ 1 . .
xx% 7 1Table of Cantents | {Engineering Development
ton Bach Topics for Criteria {July 7, 1986 tSection of IEC
iDevelopment i | :
| ‘ ) 1 i ' _ :
8 !Report and Presentation Haterials ' |Toshisuke MARUYAMA,
lon Hydrological Data Processing iAugust 1986 {Yoshihirc KAIDA
] . . 1 3
t . i 3 .
9 |Standard for Agricultural bLand. tAugust 1986 |Engineering Development
|Consolidation | {Section of IEC
! i ! .
10 iStandard for Canal tAugust 1986 lEngineering Development
} | -1Section of IEC
[ 1 |-
| S 1. . 1}
%% 11 {Lecture Note (Appendix 1} iSeptember 1-23 1Riyoii ASAI
ion Hydraulic Struecture Design 11986 ]
i | . S
xx%x 12 iLecture Note {Kazumi IWASAKT,

ton Hydraulie Analisiz of Phra Khanong

{Upper Canal System
I . .

!

|

fOctober 6, 1986
, :

1

|

{Masaru SASAKI,
iVidhaya Samaharn
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I
1
! Title
1 .
1

24

IPromgram NEWSTRESS (Partf 1-2)

t 1]
L t
No. | Dated ! By
. : - ! t
: » : z
¥xk 13 lLecture Note ! tKazumi IWASAKI,
lon Formu;apionlof the Unsteady ‘October 6, 1986 {Masaru SASAKI,
[Hathematical Simulation Model in the | ‘V1dhaya $amaharn
IChao Phraya River ! i
I » ‘ ‘
[ . 1 .
s» 14 |becture Note | :'
“‘lou Concept of Working Stress and |Octobear 22-2%, !Yamaii SHIRATAKI
IUltimate Strength Design Quality {1986 :
|Control on the Construction Work ! ;
A : ) H !
15 tLecture Note ! !
ton aemz atitomatic Irrigatinn Control * {October 1986 {Kazumni TWASAKI
{System - : i
H ! :
k=% 16 iTechnical Comments i ‘%asaml YASUNAKRA,
50n Procedures and Data Prorsqszng of lOctober 28, 1986!Shoichi TAKEUCHT,
_ ITriaxial Compre551on Test ! - 1Mandhian Kangsasithien
3 ! !Paibaol Siridamrong
1 _ : : d - T
* 17 {Basic Concept of Hydraulic Analysis {Dctober 1986 iMasaru SASAKI,
{of Unsteady Flov for Computer Use and | t¥anya Pothipiku,
_1Case Study on Phra Khanong's ! IPrinva Kameolsin,
YDownstream HModel : ! tVidhaya Samaharn
A R ) ! H
*%% 18 1Lecture Note ! !
ton Laboratory Testing Procedures for |November 3-6, tTakuji NAKRNO,
{Duncan Parameters 11989 tMasami YASUNAKA
} I ] :
1 H F
*%% 19 |Lecture Note i :
lon Static and Dynamic Finite Element iNovember 10-14, jTakuji NAKANO,
tAnalysis for Embankments 11986 iHasami YASUNAKA
1 L . . t 1)
] i 1
**% 2¢ {Technical Report | {Engineering Development
jon Embankment Statibility and Seepage !November 19, iDivision and
iControl of Reseatch Thapsalao Dan 11986 {Laboratory Division
{ H i
*% 21 supmarizing Ansvers to Questionnaire ! 1
1"Questionnaire for System Hamagement Ibecember 1986 {System Engineering
{ and Peavelopment in Irrigation | iSection of IEC
i Engineering Center“ H i
] 1 1
. ! i 1
*xx 22 IWorkshop {nmsnsss) I !
lon Finite Element HMethod for Stresses fJanuary 26-30, !Takuji HARKANO
tand Hovements in Embankment 11987 1
‘ { . H f .
**x 23 |Computer Program. for Finite Element i iEngineering Development
tAnalysis of Seepage (NEWSEEP] i {Section and Systenm
ot § tEngineering Section
® tbisting of Finite Element Computer ! {
1
;,

1
1
]
1

Notice: * original ** Copy

**x QOriginal amd Copy



Title By

= .-
o

Batnﬁ

R

i

]

|
v
PTakuii NAKANO
'
1

ishoichi
1 .
]

nLahoratory Testlng Apparatus

b 1 'Summa ry Regor

lon Suft Soil Foundation Project
H .
! .

ay 25, 1987  |Takahikoe TATEISHI

{Summary Report

lon Data Base Management Systen
1

1

iPreparing for the Hodel of Phra
{Khanong Upstrean Drainage System and

*xk%k 34

June 26, 1987 iiazuo OTHANT

*hk 3] {Razumi IWASAKI,

July 1987

%% 25 'Horksme (NEWSEEP) o |February 2- 6,
fon Finite Method for Seepage Analyals 11987,

o g ‘ b

ok & 25_'ggg§ugg_yg;g _ . 'l {Kazuml IWASAKI,
fon Improvement of Chao thaya iFebruary 21, 1937‘Yuzo_OSRKI}Z

IDowstream Model ! |Masaru. SASAKI,

| 1. {Vidhaya Samaharn
t 1 1 ) :

1 t 3 2

*x% 27 {Lecture Hote A “1Kazumi IWASAKI,
on Improvement of Phra Khanong Upper {February 21, tMasaru SASAKI,
{stream Model 11987 _1¥idhaya Sawahain
1 ] t T .

L : 3 . i .
%% 728 |Summary Report i : o -
ton Soft Soil Foundation JApril 22, 1987 idovitada KAWAGUCHI
. ! ' I :
kkk 729G mmarg Regor i b '
.on Data Base Management Syhtem (April 23, 1987 |Yutaka SUZUKI
! 1. 1 : .
. L i .

*xkx 30 'Horkshop Note i {Takahiko TATEISHI,
jon In~Situ Testing Procedure for Soft {April 1987 {Shoichi, TAKBUCHI .
15011 Foundatlon i. : iHendhlan Kang5351thlem
! i t

. 3
‘Workshop Note‘ | 1Takah1k0 TATEISHI,
ton Laboratory Testlng Procedure for fApril 1987 iShoichi TAKEUCHY,
{30ft 30il Foundation b +‘Hondhiam Kangsasithien
: i _ . S _ ! ! '

**% 32 lLecture Note (Appendix 3). _ ! ! :
{Application of In-Situ and Laborfatory iMay 1987 {Takahiko TATEISHI,
iTesting Procedures for Soft So0il ! |Shoichi TAKEUCHI
.Foundatlon ! i L
l . 1 '

. . : , i 1 R

kxx 33 lSummarg Kggg££ {Appendix 4) I _ jTakahiko TATEISHI,
lon Auto-Measuring System for Triaxial iMay 1987 {Shoichi TAKEUCHI,
iCompressicon Test . ! iTakuji NAKANO
e _ _ : N i -

*x* 34 -|Suggestiong and Recomendations “iMay 1987 {Takahike TATEISHI,
V{Appendix'5) on Improvement of | ' TAKEUCHX

!
;
b
i
i
!
i
!
4
1
!
!
!
a5

{Propesal of Improvement Plan
{ {Phra Khanong Upstredm Model-11)
b

iHasaru SASAKI,
{¥idhaya Samaharn
[ .

Hotice: * Original

*% Copy

#%% Original and Copy
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Na. | Title ! ratad By
et ' ! ' !
k% 3% |Lectuge Note o '*ﬁ- )’ -
1The Physical Wydraulic Models Phugust 13, 1987 JTatsn NAKA,
I(Case study: of Mae Kuanq Bam- Spillway | IMasary SASAKT,
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ot Concrete Testing tAugust 24, 1937 !Yama)l SHIRATAKI
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b . . ! !
*%% 46 |Final Report d : i
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48 lpresentation ! i
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fArrival Time of Water and Stovage 11938 |
iCapacity in Irrigation Canal System ; 1
b h . } ;
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*x% 85 |gummary- Report | R ‘ ! ) ]
lon System Analysis fApril 14, 198% [shizutery SUGIYAMA
b . | S 1 .
l_ I [ .
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AHoists For Irrigation and Drainage
lPurposeq

i

{WVorking Group for Gates
. land Hoist of RID
|
June 1989 JHiroshi TERAFA
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IThe Feasibility Study on Sebai-Sebok

.iBasin Development Project in the

{Northeast Region

| ‘ .

Interim Report (Appendix)

|The Feasibility Study on Sebai-Sebok
1Basin Development Project in the

“INortheast Region

!

1
—t
1
i
]
!
{
L
t
1
t
1
&
1
t
!
1
!
t
1
t
H
|
1
H

Dotober 1987

March 1988

Aptl] 1988

May 1988

June 1938

July 1938

July 1988

March 1989

March 1989

1
1
1
13
1
'
!
L)
!
t
¢
1
!
]
i
|
tbata and Information
3 :
1
1
!
1
U
r
)
1
H
)
i
1
1]
]
1
|
1
1

By

[}
1
!
]

1

'Hlnzstzy of Aqrzculturo
|Forest and Fishers 1n
TJAPAN

{Japan International
{Cooperation Agency

l
1
1
H

tYuzo OGaKf
1

EJICR {1BC Project in
fthe Kipgdonm of
{Thailand)

H ) .

Southeast Asia

iCo,, Ltg

1

1

}578 Engineering
ICénsultants Co., Ltd.

Narumi YAMADA

'Hiroshi KURO

tfata and Information

JICA

JICA

T e e e mIm e s m e TmA TS e Mo e s e o m i —m M e e e e aen e e

Notice: * Original x Copy

*#x* Original and Copy

=~ 161 —



No.

Title

Dated

By

& ok

LR B

LE

L33

*k

* &

kX

27

29

30

31
32

13
34
i5

36

37

28

!
;Summa:y of Inturlm Revoit .

lthe Feasibility Study oa Sabai Sabok -

1Basin Developmént Projeet in the

| Northeast Reﬂ1on
. .

‘Maste1 Plan Study (KEYUODKS)

fon the’ Fater HanagemenL System and

|Honitoring Program in the Chao Phraya

{River Basin
1

]
!Maste ot P1an Study tnaan Reporf)

Jlon the Water Management §ystem and
‘Nonltorlng Program in the. Chao Phraya

IRiver Bablh

s

t

'Master Plan Study {hnnex-1}
iNeteornlogy/Hydrology
% e .

Master Plan study {Annex-2)

{Water Hanagement Planning

1
i

iMaster Plan Study {Annex-1)
iWater Management Hodel Prejeet
: .

i . . . -

'Master Plan Study {Annex-4)
I_.

iMaster Plan Study {Annex-5)

3 .
|Haster Plan Study {Annex-5)

VP
3
'Haster Plan Stud[ (Annex=T)

Iﬁaster'Plan Studx (Appendlces!
ton the Water Management System and

iRiver Basin
1
1

|

: !
iMonitoring Program in the Chao Phrava |
)

|

I
i
:
i
1

Harch 1989
ﬁifch'1939
June'lgaq

June 1939
June 1989

June 1989
Jung 1939
Match 1989
Harch 1989

{Harch 1989
1
! .

‘Hath 1989

JILR

(TXICH

JICA

'JICA

JICA

JICA

JICA

[ [
=4 =
e {3
= =

JICR

JICA

Notice: * Original *% Copy

— 162 —

*+% Original and Copy

> N . .



“FOR

TRAINING

ioperator's Hanual
!
i

Notice: * Original % Copy

P | [
No. : - Title ! Dated ; By
' ] !
R ' ; P ;
1 1summary Report ! !
#‘on Hicro-Graphics System {Hareh 1986 tsirirat Temiyanond
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b .' . -
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