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%-3  ER2ERIEHDS

7K@?£E ~Water Manegement _
1 Water. management supportlng syqtem . _
. Personal computers Power Hate 286 Plus with 6H
. 16bit, LHBRAM, 8/12MHZ, 42HB Hacd Disk Drive NEC APC- H2010K
Keyboard o . NEC APC-H4120
- - Display l4inch © NEC JC-1404HNE
- Hath Co-Pracessor 80287-10 © NEC APC-H5520F -
- Printer Cable® = NEC EXT-H4900
- Printer ‘Pinwriter-24 : . NEC PB300..
* Floppy Disk Drive 360KB. . NEC APC-4210
. ‘-.Accessomes o . R
' 2) Stablllzers DENSEI 1ps 1 KVA MUD 1065 - - BH
3} %Y Plotters B | Roland DXY 1300 44
4) Modems - - .. .. DATACOM 2400 - - 4%
2 Equipmeat for field monitoring :
. Autopmatic waterlevel recorder - SEBA-X1 14
3 Equipment for f1 ow observation
Current meters : S SEBA-M1: 35
Sub total ' '
71(3? Hydrologlcal Analysm
1 Personal computerq :
1.1 Personal computers Power Mate 286 Plus with - 18
| 16b1t 1MBRAH, 8/121'1HZ 42HB Haed Disk Drive NEC APC-HZ2010K
Keyboard SR : NEG APC—HfllZO
* Display- 141nch NEC JC-1404HME
- Math Co-Pracessor - 8028710 NEC APC-H5520F
- Printer Cable: ' .- NEC EXT-H4900
. - Printer . Pinwriter-24 NEC P6300
.t hceessory - o
2) Stabilizer DENSEI UPS 1 KVA  ~~ ~  MOD 1065 14
3). X-Y Plotter  HEWLET PACKARD o HP7475A 14
,.4):7_'D1g1tlzer Calcomp Dlgimzer A?.Slze - Hodel :23240 18

12 .'?'Personai computers Power Mate 986 Plus w1th
" 16bit. IHBRAH 8/12MHZ 42MB Haed Disk Drive NEC- APC-H2010K

Keyboard - - - - NEC-APC-H4120
- Display dinch. " NEC ADI Monitor
+Printer Cable o NEC EXT-H4900

- 29—

148, T10x6=880, 2608

55, 000x6=330; 000
62, 600x4=250, 400

- 18, 500x4=" 74, 000

84, 000

134; 620x3-403, 860
2,022, 5208

9204, 050

including the PC
55, 000_
© 7L, 300

25 118, 250x2=232, 500



» Printer Pinwriter-24
+ Accessories

9 Measuring Equipment for water quality

1}

2)

3)
4)
5)

PH Meters 0.00-14.00
EC Meters

Turbidity Meters
Oxygen Heters

Boats -
- Aluminium Boat 18" 2. 5 40HP
. Trailer for Aluminium Boat

 KNICK 751 ST

NEC P6300

WTW TF 196
DR. LANGE HT 1
WIW OXI 96-B/SET

3 Faquipment for hvdrologlcal and meteorolog1ca1 observation
1) Automatic precipitation recorder Hellmann No, 5. 4010, 00, 000

2) Horizontal Water Level Recorders SEBA X1
3) Universal Current meter SEBA F1
Sub total :
AT U Irrlgatzon and Dralnage Informat;on Systems

1 VAX software

N
2
3

4)

5)
6
7)
8)
9

i0)
1D

12)

DA-B9T7AA-HH -VAX CDD/PIUS UPD 16419
0A-897AN-UJ VAX CDD/PLUS CRU:50-600
(QDRY7-UZ) VAX CDD LIC

QA-898AA-HH VAX 11 DIR UPD MT16

QL 898AN-UJ VAX 11 DTR- CWU:50-600
(Qp898-U7) VAX DTR LIC

GA-VD2AA-HM VAX RDB/VMS DEV UPD 16HT9
(QD354-UZ) VAX RDB/VHS LIC
QA09SAA-HM VAX COBOL SPS 16HT9
QL-0994J-0J VAX COBOL CWU:100-600
(QD099-AG) VAX-11 COBOL LIC
QA-VD7AA-HH VAX FMS UPD 16MT9
QL-VDTAJ-UJ VAX FUS CWU:100-600
QA-AAAAA-HM VAX-11 ALL-IN-1 UPD 16MT9
(QD902-AJ) ALL-IN-1 OFFICE MENU LIC
0A-310AA-HN VAX DECALC 16HT9
(QD310-AG) VAX-11 DECALC LIC
0A-810AA-UM VAX GKS MEDIA & DOC.KIT
OL-B10AG-AA VAX GKS SINGLE USER LIC
0A-917AA-HY LISP/VHMS MEDIA

- (Q4917-27) VAX LISP/VMS LIC

(Qb100-DG)  VAX-11 FORTRAN LIC

(QD130-DG) = VAX-11 DSM LIC(VAX-11/750)
VAX-11 DSM LIC(VAX 8350)
(DS200 TRMSY LIC)

‘1 I

o2& 93, 400x2= 46,8008
24 58,500x2=117, 000
24 57, 500x2=115, 000

24 40, 400x2= 80,800
24 217, 300x2=434. 00

1.5%

52, 500

25 84, 000x2= 188 000

14

14

1 &

1&

l.t.vk.

=
14

=

14

=

15

[=)

N
15

18

15

=
14

14

1R

1A

m .

I's

=

148

(=]
14
18

[ ]

16

L

[

18

194, 250
1,771, 8008

30, 471.83
96, 779. 86
N/C

- 36,366.38

349, 763. 67
N/C

39, 097.19
N/C

30,471, 83

449,525.79
N/C

22,612. 43

158, 355. 97

122, 020.54

N/C

©20,647.58

N/C

| 28,874,31
21,580, 77

26, 342. 32
N/C
- N/C
N
N/C
NC



9 VAX hardware
1) MS830-CA  8-MBYTE MOS MEMORY
Sub_total , _
AFlHsEEET Irrigation and Drainage Facility Design
1 Software and bardware for technical calculation
1) Leading Edge Laptop
- CPU 80386S%-164Hz
- Ram 1 ¥B
- 1x1. 44 HB FDU
- 1x40 MB Hard Disk .
2) PC-9801 RX 28-2 . NEC-9801 RXZE

- 1B Sinch FDDx2 _
- 20MB Hard Disk _ PC-9801RA-34
- Multisync? Monitor CRT-Display APC-HA370
- GP-1B Board - PC-9801-29N
. 3) VWater flow and salinity simulation ~  WENDY

) Iﬁage_?rocessing-system (Remote Sensing) Dragon
9 Small eqipment for soil tests and software

1) Microdisk Recorder Tokyo Sokki Rit-351
2) Automatic Volume Change Measuring Apparatas. WF17040
3) Calibration Device for LSCT RF17055
'4) Dial Type Displacement Transducers Maruto Dial
Sub total
W 4 Training. - .
1) Dverhead Projector BINO HP-5500

2) E@fth Leakage Breakers
4P 1004, 4P 754, 4P 504, 4P 1504, 4P 1754, 4p. 2254
3) §lide Projectors .
- §1ide Cassette CARQUSEL : KODAK S-AV2050

- Lens VARIO-RETINAR 85-21 01
- Programmable Pissolve Control KODAK S-AV
Subtotal: '

Grand Total

BN

17
13

=

o
=i

1&

=)

14

B-Lx

1&
16

14

218,947,008
1,651, 836. 0B

80, 000B

187,000

580, 000
40, 000

162,000
88,000
18,500
18, 500x6=111, 000
1,276, 5008

42,512.5
69, 300

36, 095
22,350
35,100
205, 357. 50B

6,928, 014. Baht

6,998, 014%5. 533-38, 332, T01.50¥en (JICA Oct. Exchange rate)

JICA Approved Budget 139,600, 00CYen -



Table —~4 Tentative Schedole of Mlddle Grade Fngincerine Training Programs

Pivision & ralnlnb Course

Water Managpmenb Div,

1. Hydraulic Amalysis of Canal Trrlgatlon structures

2. Inﬂrement of Yield Jn Irrigation Projects.
vadel;ne of Plamning dﬂd Des1gn to Improvp
Exxctinb Irrlgatlon Frojects .
4. Seminar on Water Management at Policy Level
5. S3emirar on The Current Technology Development
and Water Hanagement_ﬁork

Hydrological Res.&-Appljcation Biv.
6. Hydrological Observation for Technicians
7.Research on Water Quality

: System.Beveloﬁmeﬁt Diy, :
8.DétazPrncessing-by Microcomputer
9. Computer Concepts

10, Data Base Management

11, Computers and Trrigation

Engtneerjng Davelopnent Div,
12. uonstrunt1on Control Technology
" 13. Technical Lecture on- Embankment_and Irrigation
Stencture on Soft Soil
14. Panel Revie of Geotechniva1 Invnatiﬁa*lon
Manual .
15, Guide for Preparation of Strqtegles and Manual
{for 0&H for Irrigation and Drainage System
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Remarks: Tralnxng Course No.3 and 15 will be held under joint managpment batween
the Engineering Development Division and the Water Fanagemeﬁt Division. -
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20. Hrs. Yaneerat Makduangkaco 8

|20 Wr Kitcha Polparsi . 9

192. ¥r.suthi Songvoravit. T

_Deputy Dlroc*or (eneral

for COﬂoLTU(tlﬂﬂ

lDPputv DIIPCtOF

Ppnerd. f01 TR

'anutv Dl:e\tnr Genpral

for Adninistration -

!ChLPL ﬂecnan1udl

Engineer

"Chlef Cthl anlneer

fChlef Fn?tneer -
for 80001a1 Affairs

iSc110r Fxpert for
- "ater Rpspnrce

PaD-

Senxor Etperb for
Irri Proaect Dengn

Actlng Special Expert

;for O&M

!hre'“tcw~ of Opera-xon

“and Ma1ntenanﬂe Div.

_Hydoiogy

Director of Data
_Pro"e¢51n§ Division

D: ectop of Declgn
DIVISIOH

Dxrector of Tlalnln_
DlVlSaOﬂ

ACt]HF Directoz of
Research and Labo, Div.

Diféétcr_bf Programs
and'Budgetl;

Director: of Project

) Planning Division

Director of
_Commun:nat10n Dlv

Secretary of Offlce

- of the Secretary

Chief Civil Bngineer

Chief of Policy Branch

Prject Plamning Div.

7 Assistant

Table~ 8 Bud.rd of Dlre fov‘s

. ) . B : ¥ N , -
Name - o+ . (rade’ P931t10n 1n RID" Pogition in IEC _

11 Mr Leﬂd Jlugasanguan <10 Dif ctor Ganeral Chéirmann of Board of Directors

Vice-Chairman of Board of
: Dlrectors

Vice-Chairmsn of Board of
nlrectorq

Viea- Chalrnan of Roard of
_Mrectors
Momber of Board:of Direclors

Director of TRC

Member of Board of Directers
Mémberfof-Boérd_hf Diredtors
Member of Board of Directors

Mamber. of Roard of Directors

‘Director of Water Management

Dlv

D1reo*or of Hfdologzcal
ROSP&”Ph AnpliCdtloq Div.

Dxreﬂtnr of S“qtem Englnﬂerlng
. D‘»

Heﬁbgr of Board of.Directors
Member of Board of Directors
ﬂémber of Board.of Directors
_Membey of Roard of,ﬁirectors
Member of.Board of Directors
Member of-ﬁoa:d of Direptors
ﬂgmber of Board of Directors

Director of TEC

Secretary of Board of Directors

Deputy Director of 1EC
Sacretary of BOD

-




#H— Q AW H - b ORERE A -
Y—%  Hr.Kitcha Polopasi Director df-iEC. | ~ Chief. Civil Eﬂgiﬂeer |

Chief of Policy Branch.

Mr. Suthi Songvoravit _ f of Policy
' . : 'PrdjecL P1anning”Div{

Depuﬁy-DireCtd;"

Director of Genefai'- - Chieffof'Policy.Branbh.'

¥R OEEY Mr. Suthi Songvoravit
' - Management Div. . Project Planning Div.
Mias Boonpor Poorung Chief of Aam1nlst“at1nn Cost. Analyst, Budget-& .
' Section’ . Planiiing Div.
Mr. Kurpan Neanchaley Chief of Tralnlng Qarv1ce Irrigation Englneer
I Section Training Div.- _
¥r, Surat Santisat Chlef of nudlo Visual Project. Plannlng,Div,-
' Spc%lon :
K om om Mt Sknlwattana UManthrohol DlrectOh of :Water . Director of Operation &
: Hanegement Div. Haintéhance‘Div.
Mr. Apichai Chief of Water Plannlnﬁ : :
* Wathanayomnaporr Section ™ Onnratlnn & ”a1ntenan e Di"
Mr, Pivhat Sathianpantarit Ch:ef “of: Hater lse :
_ : A Manegement Section’ ﬂperaflon & Ha1pterance Dlv
Mr. Akkapong Boonmash Chief of Water lse Civil Engineer, . -
, ~Improvement Section. _Operaf1on % Maintenance D1v
¥ir. Sakpinit Padungkij Chief of Real Time Data
' " Precessing ‘Section Opération & Halntenance'Div
Mr. Prinya Kamolsin Yaler Use ImprGVJ Sec. Hydraulic Sec.Res & Lab. Div
KX Mr. Prasert Milintagul D1rector of Pydrnlo,*cal Dlrertor oP Hydrolcgy
L - and Application Div. - Div, K" .
"Mrs. Amporn Chongvanitswat Chief of Hopltorlng Rese- Pvdrologzst
arch & Application Sec. Hydrolog} Div.
FH X7 M. Somp te Sukhunpanich Dirsctor of System Director of Data Proce331ng
N g Engineering Div. Div. - -
ﬂr.Supot Promnaret, Chief of Technical ‘System Analyst. Data
Calculation Section Processing Div, .
Mrs, Laong Rojanasoonthon Chief of Data Base System - Analyst, Data
o Section ' - Processing Div. -
Miss Suvanna Chan-aim Chief of Data System Analyst, Data

Cbmmunicaaioﬁ”Sééticn' ‘Processing Div.

Dlrector of En?lnﬂe:1ng
Development Div, -

o
-

%
o
):;-

Mr. Ruangrit Amm(wat 'EXpérf on Dam neﬂign

Design. Div..

r. Siripong Hungspbeug

Mr. Mondhian Kangsasithiam
- . Cowtrol Section

Chief of ‘Special -

Bngingering Section -

Dr. Thanu :
Haravnattanapanlﬂh

Chisf of" Cr;teria
Diffusion Section
Chief' ¢ (onstrucfrow

‘Enginger, Foreign VLParced

Projects Admxng;;:atlpn.D;v
Civil Engioeer, Research &
[aboratory Div.

Geologist ™ -

Geotechnical Div.
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“Table~10  SUMMARY OF IEC BUDGET

e g e e e Sl L i e L kg e e e s ik S e e e e g A 27 457

_in the RID central budget.

are included in the Division of Data Processing,

L ~Des¢ription ‘. 1988 1 1989 ! 1990 ! 1991
_________________ :___,____,_,,___ | SRR | __d_‘_,,__,__._,_"_____l __n_,‘_____,',_,____ e e e e———
i - | ] ] i
LEC-SAMSEN i S L i
1. Allowance '} 320,000 ! 310,000 ! 320,000 ) 335,000
2. Fringe Benefits . 867,000 ! 960,000 ! 1,010,000 ! . 940,000
3. Materials - ' 1,460,000 ) 1,675,000 ! 1,730,000 } 1,860,000
- e e e e e :_____W_;;ﬂmwg : S O
SUB~TOTAL 12,647,000 ! 2,945,000 | 3,060,000 ! 3,135,000
______ I R | ____,_.__,,___";,,____ Vo mim o Vo iV
_ A._:': ; .- P i L 1 ¢ 1
" IEC-PAKRET . . ! ! i o
1. Allecwance ! 227,000 ) 235,000 | 240,000 | -
2. Fringe Benefits. 1. 580,000 ! 645,000 | 730,000 ! -
3. Materials ' 1,066,400 ! 1,091,000 ! 1,160,000 ! -
S R SR i e . : [ -
] i ) ] - 1
SUB-TOTAL ' 1,873,400 | 1,971,000 ! 2,130,000 | -
- - o S e e b e Y
T ¥ _ 1 o ¥ - : .1
TOTAL ' 4,520,400 | 4,916,000 ! 5,190,000 ! 3,135,000
. ] : - i I 1
T 1 ] . ]
" Notes: ‘1. Electricity, water supply and télephone éhagées are included

. Prbcédure/preventive maintenance cost of the computer system
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THE MINUTES
OF THE IRRIGATION ENGINEERING CENTER PROJECT (PHASE I1)
AT THE FIRST JOINT COMMITTEE MEETING

. We; the Thai side, and the Japanese side agree that the cooperation of the
Ifrigation.Engineering Centér.Projéct Phase 1I (hereinafter referred to as
the "IEC Prdjéct Phase Im") will be carried out accerding to the Work Plan
(Framework); whiéﬁ is recommended by.the Japanese Consultation Survey Team

(hereinafter referred to as "the Team”) for the IEC Project Phase TT.

. The Team_receiﬁed éfreqﬁest concerning the following matter from the Thai
side. The leader of the Team said that the request from the Thai side was
beyond the responsibility of the Team. Therefore, he will convey this

request to-the Japanese'authbrities concerned.

(1) Dispatch of the Detailed Design Team and Financial assistance from the

Japanese side for Telemetering and Data Communication System Project.

Bangkok, January 2&4th, 1991

Tadashi HASHIMOTO
Team Leader _
The Japanese Consultation Survey Team

Leck Jindasanguan

Director General

Royal Irrigation Department
Ministry of Agriculture and
Cooperatives
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January 24th, 1991

Mr. Leck Jindasanguan
Director General
Royal Irrigation Department

MinistryiofiAgriCulEﬁré-and'CaopératIVEs
Dear Sir:

It is my pleasure to submit herewith thq!report_on the Project

Consultation for therIfrigatioﬁ'Enéiﬁeering Center Projéct.(PhaSe I1).

The Japanese Consultation Survey Team (hereinafter referred to as "the
Team"), organized by the Ja@an International Cooperation Agency (JICA);
visited the Kingdom of Thailand from January 15 to 26, 1991.

The members of the Team are as in Amnnex 1.
The activities in the Team's schedule are as in Annex 2.

I would like to take_this.oppoftunity to express my sincere appreciation
for the warm cooperation rendered to us during cur stay in the Kingdom of
Thailand.

Yery truly yours,

Ry SR
Tadashi HASHIMOTO
'Team Leader
The Japanese Consultation Survey Team for

the Irrigation Engineering Center

Project {Phase II)
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I  INTRODUCTION

1. Outline of the Irrigation Engineering Center Project (Phaée IT)

The Irrigation Engineering Center Project (Phase II) (héreinafter referred.
to as "the Project") aims at securing and maintaining stable agricultural :
production and improving agricultural farm nanagement by using as effecti?ely
as possible the limited water resources a§ai15blg in the Kingdom bf_ThaiIana
through the following activities.to be conducted at IEC Samsen and Pakret.

4) Water Management ' .

2) Hydrological Analysis

3) Irrigation and Drainage Information Systems

§) Irrigation‘and'Drainage'Facility Design

On February 26, 1990 the Record of Discussion'(hereinéfter referred to as
"R/D"} on the Technical Cnopefatioﬁ Procfaﬁ for the Préject Qas'si&ned between
Mr. Tsutomu SAITO, ' Resident Representative in Thailand, Japan Internatlonal
Cooperation Agency (JICA) and Mr. Chari Tulayanond, the Dlrector General
Royal Irrigation Department, Ministry of A°r1cu1ture and COOP&lathES of the
Kingdom of Thailand, the period of the Technical Cooperatlon Program
stipulated on the R/D being five yéars from April 1, 1990.

Until now six Japanese experts have been d1spatched ta the Pro;ect as long-

term experts.

2. Objectives of the Team

There are five activities mentioned above 1n the master plan of the R/D.

At present, eleven months after signing the R/D, the draft of the
implementation schedule of these activities has been already.made 5y the
Japanese experts and their Thai counterparts in-IEC.

The Japanese Consultation Survey Team (hereinafter referred to as-"the
Team"), headed by Mr. Tadashi HASHIMOTO, visited the Kingdom'df Thailand from
15 to 26 January, 1991 (totalling 12 days) for the following purpoées:

1) Making the work plan based on R/D and the Tentative Schedule of

Implementation (hereinafter referred to as "TS1™) '

2} Examination of the amount of budget to be §r0v1ded by the Japanpse side
and the Thai side which will be necessary in the future '
3} To make clear the neCessity1of the Model Infrastructure Projecf

4) To make clear any problems about the implementation of the project



I WORK PLAN (FRAMEWORK)

Coﬁsiderihg the TSI mentioned in the R/D, a draft of the work plan was
made_thrqﬁgh diSpussions am@ng Thai counterparts and the Japanese experts
based on the R/D. , '

Based on the draft_of the work plan, the Team had meetings with

counterparts_and_expefts to formulate'the‘work plan.
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IT  WORK PLAN FOR EACH FIELD

II-1 WATER MANAGCENENT

The’ aCtlfltlcs in, thlS fleld aim at the followlnq whlch are based on the
proper conduct of ‘Water management; PRE ) S

(1) The process of daily watar management works: from col;ect;on and -
.communlcatlon of huge amounts of data-to data ana1y51s ‘and operation -
instructions will ‘be improved so as to be prompt and'oreéise _

- {2) Through investigations and examinations necessaly for 1mpr0\1ng
vater dlstr;butlon and so on, water management tachniquas of forafront works

will be improved.

1. IMPROVEMENT ON METHODOLOGY CONCERNING DATA OBSERVATION, COLLECTION AHD
COMPILATION | | L

1) Improvement of Hydrologlcal Honltorlng
Inproveu vater management systems such as telemonltorlng of water
lsvels, dlschargc and. ralnfall at- kcy p01nts and data commun%catlon among
- offices will be examined in a selected area or a project for prompt and

accurate data processing.

2} Formulatlon of Callbratlon Curves.

Flow condltlons will be 1nvcst1gated at regulators considared 1mportant
along main canals and. at points where-lt is Judged.necessary along rivers.
Calibration curves will be formulated-for the iwmproved water managemant

system which is to be examined and for proper water operation.

3} Design of Data Compilation Formats _

In order to use the improvedrﬁatep3Managemént system'whichlis to be
examined, data compilation formats, data files, programs for table making
and. figure making, etc. will be devised and an users' manual will be

formulated.



4 Devélqpmenﬁ of:arpatabasé System on Water Hanagement

A databésé system on water management will be developed so as to enable
to the 1nput and compllaulon of watcr management data. including opevatxonal
records and farmlng data, and to ‘allow. 1oca1 tern1nals to- have access to

:these_data.'
THPROVEMENT ON QATER DISTRIéUTION TECHNOLOGY .

I)mFmrmmlation of a Water Hanagament Handbomk

Project engineers,_vatep masté:s_and_zonémen, who are engagead in the
forefront works of water'mémagement -will be requésfed not only to Dsrform
thcxr own tasks but also to havc a broad outlook reqardlng waler managenent
and watcr resourccs 50 as to taPc prompt and adequate measures - 1n response
to. unscttled cond1t1ons of: water managument,:
: Pocket water management handbooks Wlll be. formulated which will be
rcomposed of thc mlnlmum posslble mattcrs necessarv for. conductlng water
managgmemt;works such.as_wgter}allocathn;procedurg,:data_recordlng

formats, etc., in order to promote a broad qutlook:in-them.'

Z)IFormulation of a Water Operation Guideline _ -
BaScd on results of Item 3-1),. a water operation guideline will -be

formulated

3) Examination_bf an_Estimation Method on Water Demand
Based on field data observed in an experimental farm and past records of
water distribution, a modal for estimating water demand will be dewvszlopad

and an user's manual will be formulated.

4) Formulation of Standard Report Formats
At pfesent reports made by each project office differ greatly in format
and amount of detall

Entry formats and entry 1tems w111 ba standardlzed to an ahnual proiject

plan and an annual prOJect report.
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3.

DEVELOPHENT ON FLOW AMALYSTS FOR WATER WAMAGEMENT

1} Simulation. Ana1y31s of Flow Condltlons 1n a Canal
In-a:long canal, 1t 1s 1mportant to remember that the components of
facilities ars not to ‘be treated independently, but .as arsystam, and' the
functions of each component afe to be considered as a whole.
Helu,'applylnq the unsteady flow 51mulat10n method uslng computcrs to'

such lonq canals, flow condition under the influence of gatcs operatlon

w1ll be axamined.

2) Development of a Flow Prediction Model

Concerning the present water management 1n the Chao Phrava Delta,_RID s
head office itself has"” conducted the formulatlon of water allocatlon plans
and the 1nstructlon for water operation. The”process of collect;ng_water-
level data, d;scharge data, etc. is protractad.. Flow predic*ion'is based
on*the-okperieﬂce'of:enginéefs. Hater shortage often occurs in the Delta.
ThelchIE, ‘in the conduct of oroner water managenent 1t is necessary to
1mprovg the process for data collectlon and proce551ng so that it hlll be
prompt, and to nake flow prediction mora accurate. _ _ 7

Here, using reai- tlme data of water leve1 telemonltored at key p01nts
along the Chao Phrava RlVer, a mathematical model’ will bc_ eveloped sa as
to predlct flow conditions in key sections of the river for water

nmanagement. Another model will bs examined covering the whole section of

the river too.
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II-2  HYDROLOGICAL ANALYSIS

“In order'to promota effectlac water rcsourccs dﬁvelophcnt and
'approprlatc water managcment works, vatlous actlvltles on accurate grasyp,

process;ngf analy31s and usc'of hydlological“data #wi1ll be carrvied out.

1. IhPROVEHENT ON OBSLRVRTIOW SYSJEHS AND RAW DATA PROCESSING FOR RUNOFF
ANALYSIS '

- 1) Exanlnatlon on Hydroloq1cal Ohseruar1on
In order to grasp hydroloqlcal data accuratclv and spaad up their
procéssing;_locatlon of observation points, ohservation detalls,

“observation methods and a data transmission system will be examined.

2) Improvement on Hydrologlcal Data Entry System and Developﬂ¢nt of
Programs
In ordetr to. spced up -hydrelogical data procesulng by setting up personal
computers, 1mprovement_of data entry system, development of programs and

design of formats for hydrological obsérvation will be conducted.

.3) Haking- Hanﬁal'bn:Hy&roiogiCal Data’ Processing -
In-order to diffuss data proc3551ng technology by using personal
conputers, a manual for gu1de11nes of the improved svstem and developad

programs.1n the above mentionad 1—2) will be made.

2. IMPROVENENT ON WATER BALANCE ANALYSIS FOR WATER RESOURCES DEVELOPHENT AND
WATER . MANAGEMENT ' ' '
1) Conducting Case Studies of Runoff Analysis

In order to grasp ruhoff characteristics of a basin which is typical of

each area, runoff analysis will be conducted.



2) Making Manual on Runoff Ana1y51 Hethdds- _

In order to dlffuse runof { analyéls mcthods, a manual on runoff analvsis
 methods and somc analyzcd examples will be madc.'
And runoff characterlstlcs which will have alrcady been analyzed 1n the

above mentioned 2-1) will be presented in this manual.

3} ImproVement -of thu~Hydroloq1cal Databasc ’
The - ex1st1nq hydrologlcal database consxstlnq of the ralnfall database
and the water level and discharge datahase will be 1mpr0ved to a new

database including some kinds of mcteorqloglcal data.
. EXAMINATION ON HONITORING SYSTEMS FOR TRRIGATION WATER QUALITY

1) Examination on Water Qﬁélity Héasurément'éﬁd Analysis -

In order to grasp actual water duélityfaécpratélyﬁlidcatibh of
measurement points, meaéurément-deféils} anaIysis”méthbdé *étc;rwill-bé-
exaﬁinéd; And water quality standald, ate. for water quallty monltorlnq'

also will be examlned

2) laking iamual on Water Quality Research Wethods and Data Processing
In order ‘to diffus;'ﬁatEr ‘quality reqééiéh’methodsfand'data processing
technology, a manual on water quallty measurcment methods, analy31s

methods, data processing methods w111 be made.:
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I7-3 IRRIGATION AND DRAINAGE INFORMATION SYSTEMS

(1) Computerized programs necessary for-data processing of both the head
office and regional offices of RID will be developed and diffused.

(2) The tcchnoloqy of personal conoute1 utlllZaLlOD #ill be developed and
dlffused S0 as to: 1mprove data processing. ' ' '
' Bc51des, databases concernlng huqc anounts of fleld data should bs

develqped 50 as to store,data that can be. used efficiently,

(3) The'establishment.of-the informatien network system so as'to nake pronpt
datafcollédtion:aﬁdxdata_tetrieval using‘ibcal terminals possible will be

examined.

1. DEVvLOPHENT ON TECHNICAL CALCULATION SYSTEJS FOR HATER HANAGEHENT
TECHNOLOGY

1) Development of Simulation: Hodels
'For examhle; the runoff model for graSpind sowme characteristics of basin
and flow predlctlon moacls using real-time data and the hydraulic model

using the unstaady flow 51mulat10n method will be developed.

 :2)'Developmeht'and_Improvement oﬁinpplication‘Programs on Technical
Calculation ' |
Several kinds of - technlcal calculatlon systcms, such as a 1at1nq ‘curve
analysls system for .each river and a water demand caleculation system for
specified project areas will be devel&ped_so as to put into practice the

use of personal computers in the regional office and the hvdrology office.
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2.

THPROVEMENT OF DATABASE' SYSTEN FOR WATER MAWAGEWENT PROJECTS

1% Improvement of the Hydroloqwa1 Database

The eikisting hydrological database con31st1ng of tha ralnfall database
and the water level and dlscharge ‘database will be 1mpr0hed to a new

database including some kinds of metsorological data.

2} Developmcnt of the Water Manaqement Database

Utilization of the YEC computer systen for water'manqgemenn works is now
llmlted only to storing huge amounts of water management data.

It should be expanded to the wate:.managementfdatabaSe for data

‘retrieval and statistical processing and graphics using local terminals.

3) De»elopment of Appllcatlon Progxams Concernlng Databases
For examplé, support;ng systems u51ng -the water management database ars
a table_and grapnlcs maxlng system, a graphic dlsplay_systemf.and a report
making system. These-aﬁplicatipn programs will be dévelohed so as to
improve the data processing works concerning water management. data.
Furthermore; régarding'improvément of the hydrologicai database, new

_r A

application programs considered necessary will be developed.

EXAMINATION OF DATA_COMHUNICATiON SYSTEMS "FOR WATER HAHﬁGEMENT“TECHNOLOGY

1) System Support Concerning the Telemetering System
‘Regarding the indication method for real-time data on the existing

graphic panel and PC display, hecessary support.will be given.-

2) Improvement of Monitoring System _
In order to monitor and manage both hast processing and local

processing, a monitoring system for water management vorks:will be

established.
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