'&QW%wﬂ$Wﬁ&_

&4£%wﬁh7m
é'ibk??ﬁ VAT & ni‘ ﬁﬁ

B i :ﬂﬁ%

ERI614E12 7

BB I G2ER

(o7







E

_J”@r;\ LIBRARY

A

1030740031

SEPIE

EAIG14E12H

T






uﬁm&mﬁ\ﬂ4m&memmmz\¢+wwvmmmfmyfoﬂmmﬁ
GRS R NN 7 TR VN L /3 IR U VAT T g i (R a8

BN ARE AT B R BT AR AIC R M L 0 4 4
AR R uu.J-‘:jﬁ[JlQlw,ﬁlB VAT 20 fanes 7] 3 0l g T & AR IRE L,

%ﬁmu\mm%ﬁ%u &&-C»ﬂﬁmﬁmwﬁﬁ&ﬁﬁ%ﬁﬁﬁbfmﬁ%

fso et AWM, FOMTAE LD F LY *@%oﬁmﬂﬂ Ao
AR HE LT ERAN LEET A CB LA X LRI A L E b S

%Mmgtogkwﬁmﬂ&mtﬁvkﬂfmﬂw\ﬁﬁ%ﬂﬁk&%&%ﬁmﬁﬁ
AU UMM L LT RETHD

A6 1401 24

PR W S0l
L X gA ]






. T T Ly 16
9 99* loo* lot* ¥
LOKATION (i) o 1
o /\-_]
ARSI
¥
\_3‘\\
=N
—

16

15

Lh







g
Ail,

D R







Y- T 6 A
(AL HOGIRER, Tid ANl 4)

A il e -

Etem ey i Y.
izngmgamﬂnﬂl\mnm
; 5

5

i

S







35 8 Moy i
FEPS a0 45t

TGN P

/87 Ty 7THRNO
VA







n

R

/|

f/"l'l

18

I

3

N

i A

{







2

53

i 4

i)

ol e S

@ W W 8o

i

e

Ty W1 R L DD

4

A BE B
TEZE O TE B v o e e e e e e e e

h i smumm

S/ Wo KNS

AR OB T
B I 00 B & 42 < BV T -

G . R IR B - o e e e
FOSTIBL T -+ cor vo et e e oot e e e e e s e et et e e e e |
e e e 13
BE AR I M ZH M & TIE 2 oo o e o e e e s e e et e e e e e e e e e
TR B OB UE vt e e e e e

B Y O BEACHE e e

lﬁﬁfwﬁﬁﬁﬁﬁﬁf@ﬁﬁqmn””“””m“”“””“m_”“““”"”“m”””
%ﬁﬁﬂ&mmﬁmmmmmmemmmmmmmmGMWmmmM

AR
,;,_E Fi5 !.t 1/{ JLJk

ﬁﬂ'WW@APmob(mmmmmmmmmmmmmm@mmmm

1 ¥

1.

I - I S U S

Scope of Work

Minutes of Meeting - -
L VAT P T e g YORBEE

it Minutes of Meeting -+
&:“H”r (T 7 R wever e oon o s e e i e e e e
i T T T LR LU RETRSTRTPRIEE

By b b e

11

17
22

27
27

28

29
32
34
34

37

- 34

49
51
55
61
69
71






2B AKONE






1.

L

R WAOHE

1 EHodR

KA BORAMNTH S F %4 TR LB LDHTF L, GHAY 2y 2
%HmL$+;ﬁ%mszué %wmwmmu mzmm&&&{Aml®%
3D T %L DY #&&ﬁmm&##¢‘AﬁM\QLX®w#6£Hm®ﬁ%ﬁ
Ekﬁ%f%éofa*k?M@WWﬁ%M\%@ﬁﬁﬂ%&hmmM&%MLio
rﬂﬁmﬁm%rb FOWBETI~I0F P TRBEAD, 4~5 FERIKE
augmnawnwm;&m<o%@Awomrm<6m@naﬁ%m¢:amu
Bty MADMNERRED, FRCOEBARE - URLAG T, FTHRENET

&rﬁbhfb‘zbo

*4%V“/31?Hﬁ%%ﬁLb&?%m@ﬁ%&0h/ﬂwﬁﬁ@%%%l
%@h’#@ki @ﬂ%)ﬁﬂii’ﬁiﬁfﬂfx%aﬂuﬁof?}o D, B, 1983 F DU AR T3

O&Fﬂu%@ﬁé&?ﬁiféfkbﬁ.o

_@Lw\afm&ﬁun/J;aW@WM%Hﬂﬁ<mﬁm>%fmbtoﬁ
b A RAKRIE R Y 7598 (3 KF) OMEREHBHETD L2 b, Bl
KW OWAELEET 5 EOWN LI -CE T 5,

U LB, T A CTNRREADOUWRK WD CRAZETD D, MR
m\ﬂﬁmﬁmﬁﬁmtbxﬁmkﬁtxAH&&%E@LL%@T%aO

L2 M MADHM

G R OB S fmﬁPTMﬁﬁmﬁm$W9z%AﬂM®wm%
nmaLtmﬁ%ﬁ5%®1501Am& FESAERBShfcay 20 b3y
Ya YORERE DS T, A%ﬁﬁ@S/W%W%%%?% ER I E LT, gl
WAL L,

3 WA O |
GRS ¥ WA A HEREA LK BTG B DR e F gt

R KRR BB AR IR I R R

R KT b RAE GE) WIS B Y 2 — % A

ME BB A DB TR R & R M e 2



4 METR

.

HBE HH, M 13 e B I S R

1T /20 I R~V oy Y TG-64 1RTAY Xy T

2 22 K Ry XAty J TCARURI DEMY

3 23 K . y RIDEDS /WHH

4 24 K R - Aok

5 25 @ AVU oy I~F v AF = b F k€T B I

6 26 . Ayay SR 2 X

7 21 W o HHIER ORI ab e

8 28 Ji " S /WHBMBUS /WK

9 29 Kk ” S/WBERTKYM-I 1 CABY
10 80k AV 2y ~HK TG—740&CHE



®2B BEOAE






1
(

—

(2

€3

211

2

(1

(2
(3

RIF, AN WA, RIDANRBES &G L, AL BIELE.
) BHREBRIDMOZI ALK L, AMADC /P& L CHydrology
division® ¥ C, KBEMF -4 DC P, O&M Divisiond L. D
i, Project Planning Division# 4 5 I 3 <<t o

) Xy ARER. A7 222, RIDRE-T, BEAT I 2 7 b
BOKENE RS - THY BERBCASCMBLT LB HE T

) HAMER., BEEEL3L>, BAOBHT 2 5k ~5,

S /WHHI o WT
POS/WEER - BAMNSERM T L b, WGz Yy gs b ovay
D=y Y DAFTHOT A Y NEDE HEH LSS ERHY L,
) RIDMG, ARMEHAL DT, BHOKRTCTRTDHRETND o ko
)R[D#BCHV&&%&vVavﬁmizvVK%ﬁéth%PROJ
ECT ANALYSIS AND EVALUATION, PREPARA

"TION OF IMPLEMENTATION PLANK-WTAMEL

(4

(5

2

FVTHLHLLEWEEUAL D, WA, HHHUCHE . ABES /WO
B3PROJECT FORMULATIONOMEAERTY 3 HAML,
s%&vtaﬁLto . | |
) RIDED, HEMOMKIL DX, 724 FAUA—F200MEDMS 5
MEDUMBD D 709 2 2 b DI b 15 < W65~ A5 5 E 5
BRBEWHD - DT, TR, |
) Vs A3 NV R- b DIAL I 0T A AR DEHEDR D - DTTF A Y I —
Litce

S/WOMR . |
T2 HEHM LIS /WO REBHHRUTOER0CHB. (2EHIENE

KLS /WHE k)
Lﬁﬂﬂ%\%ﬁﬁd&ﬂﬁm
2. 5L 00 A K O R D BT

(1) k30 F O 0% K b (5 ) F - ko B I W
(2 ) ook B m b ' C6) 5 I P8 MG B o 05 I K O B 7
(3) A@m (7) kT %m

(4) FVvaiaz=b—vaveiylbv—2
RS FNLIOY






% 3 F WERHBORE






3.

3.

[

B3 FAR IR o H
O U TR T S (- I < B TR R

L1 M m | |
F o4 A4 T MR, A HB162,000k’ i ROy 2 4 4 1514,000kn? D 1/3%
Lbd. *OWMHMIE XA HMOTLMRTS - T, RARFEODPOTH B EMAY 2
SEFLEL KK EHMES - THR AL DL ST ROBA L LTHLETETCT

b _ | |
WP, B18.5 i A (1981) L3 h, 2A DA AND3I0% % b s b0
Th Do

%+¢E?Mﬁ%m\ﬁmeﬁ&@%xmmm&\Tmf»ﬁm%mﬁ@hﬁm
ERBEMAR LROABA G LINB B BE s L B2 bhb s, &4 KD
HPEEBEMbAILA, TALEY, NV Ay VB DEDLbA TS X
SR, BETRF+ AT MNTAENBBATHED ., Y3, 7 OO T XM &
LA AL DD E N 5T B,

L2 kA

WLEOMBEAY 2y JHAEDMCE DR DD C, HIRD R A B O b 01
BRETH 5,

.13 # [izs

BEROBEEMAELES T + A T NE RN O LR A EREDTH Do T h .
KU COWBOXEMYCH O, oy A HROERTH B0 00T H I ERR,
HWEROTE (BAMOOMBEREKBBCHDRTLD) Thobe oAb 3
EWRB OB THbR TS . o

BHEE DN Th, BREFED LR TE D, BKSBASh TV 5D 5D 5T,
0 Sk WK B R 3 TR X AR BEIE S S R T e A, MO GRS A B B B, ©
DU AT EH LX 50 TRDEN., BA BACRBEL K 0. kNS
BB ET D LR - TE T b, o

Mb, BAATE LTERSABORAY 10 7 GRBRECD 5 A, 5 %00
THUABENE LTHEMBREN DL B T E Tl b, o

BB TE T LE T Y F I RREALEFTRRRERTE D . £ 0 fisb
CBAREEL LCEBMIRBMAARM -T2 52505, |

WHENO T AM D RAE 2 OMBMICIE LA Ve SRR, ChiR Ay ay s
B U O L OMA BT D CEBLEERENHN T LT VB E o 1% b D b
CATHE DN R S A LU hTHELDTEE WA EEL R D,

. 5_,_



3.

3.

. L

1.4 & hif} :
Mﬁﬂm@\&Mﬁﬁfﬁﬂﬁﬁ%mﬁ%ﬁéhrb%oitﬁ%t%ﬁ%mﬂ
B DA b TR 0. ARG SR BRI T3 s F e ] B
R ERA GO T L ORBE R T B, 2T = XA LR HTH R,
PRI~ BEA Ly K RS Tk T 55D ThD

Kty A OB AR O D - R L RS PR K 0 h M R B K
Lt At B o &M, | |

KL Dt @ K L SN LRI AT 0 e B AR T B B o W F
e e A E LT, BRNRABEBRE L - THbhTwh, ¥ F v i
= fﬁA (?-\ 4 F-- FEY A% 2R L S B e bzk%bi}iuiﬂ)}!‘ntk
AP ERBbOE LT, WIS HEShAROERSE SA T 5. F v T

FArk BT A AMOEELEERTLOTH Do

5 A BB G
# 4 ftfmwIﬁdekmmﬁmlm%Pu&f5o%M®%m i 0
P T AL, F o 4 7R T 3 BV E A e ) E }‘5'-#0)27‘(

BB LT AAAMAARAER IR T B,
7s£yﬁA-yv$w%¥A@MEA@\%%ﬁ%ﬂ%(RlD)ﬁlOTm
wxh. RUMIEAATHF (EGAT) £& - TARSA TV Do HADHIE
I EREGATI L -THbhATUhH, RIDSAMUATHELH LTSS
PH A ABERME b BEPRTW A,

B s AEEBREE LTy F oA T IAMNCET v 4 F— PBARF v 1
e MM (F A YT HA) RRG. FAABEORUMNAERA LT B,
F o4 A4 F- bR L Y gNEmcERKL, 77 Gtk 4 TRAKLTHAY
FHNEHBBEOE K RBCHEE LTS5

oA F R LD, RMEF I S AN ADRADH RS WM E R, T h
69)Iﬂifft)”%iiﬁiﬁ-?ﬁ?é@.{&ﬁﬁ%'ﬁ‘f%_%0)&'_T&ﬁ'CL\Z)o

chB@kﬂ&W&ﬁMKi91%M0%W%MMLt%m\mﬁﬁﬁmfac
ik MAOARERAME LTNAERANALEL S HRE> T,

B AT S WK P AL S B WU KR BT 5 T T
S R N LY T T L P A E A E R L
D DB B TR TE BB b BB EEL DR, HET b S EAME
A bl AMERECE T, HLBENKEET DL E R DD

K

9 HBUEIN o UK TR R _
ﬁ%fm\%Mﬁ%%ﬁm%v1ﬂ%Ltﬁﬂ%¢@&%+ww?mwﬁ@%m’

u_ﬁ_



KL PR ERT S0

321 & ®
'++ﬁETMMﬁm%W%vav%ﬁKML\%@ﬁ%%ﬁ@@%-%%&ﬁ
BHEOB Y - XV THRFERRLSD _
wHFW#62Hiﬁ$m?6£$Kﬁbfm\ﬁm fICH « b MR & e b,
2)11:+uﬁ=5511rl WETRETFTHO, At ~1EH - HEARDH.
5ﬁmmﬁ5wn4wmwwmmmf\:@wmwmémwﬁm-@maméo
coEMERBERE ST, 5 75=!‘911H I B B S AT g T E b e A
b For A L’."T}Hﬁﬁﬁﬁk/k%’réo
M OMIE« IS v A4 ¥ 7M®mwhiﬂLfﬁ<b\MMme%ioTbé
G 0 £ B hs ok B L T Bt m%%tbﬁ”&k AL Rl (VRN b A i i R
ERN OB L RROMEREN3 - 1R T,

22 WO _

Fop A e T NP DN BT, T R1200mm s S A %A, AERI R U TR T
ERBASAF BRI LT B REAS e BBTH ISR, F v 4 e7
MO YA % D RRTHC A THE DR, MBHESS L 2 b LB,

R T LR T L ET LT FE R

D203 N KU K

F o4 %t?Mﬁﬁ@\Jﬁmmmﬁawﬁw&m%&ﬁTﬁ%waMMKﬁH6
Rd. FiIiE Yy, vy, 2 ARGF Y04 EEEMNBRTHRE RS,
AL SMBIHEKEHR LA b REHIC I 2 v YHATHHL., F 47 &
WIEh B kBt b o '

FUYIFTYDTFTRHERBC T, F+ A ETMEHEARORMNEZRT BH. T hb
LA TS PRI KM BE SR, b W G EKIEOL DRI L EWM RS & -
Tw b, _

BRUDAMTAF VMBS TRT D, ¥ F VB AMEIMNOWE S D . 750
®$£mbmkﬁbfﬂ4%VﬁTT%oOhfhﬁMK/4m%%ﬁL\E%M
PgUVVUJM%}%?i%U /4HWi/,/))\rﬂyilHﬂﬁx*V&%i&ﬁ?ﬂﬁﬁ$
MEGHT B DT, R b~ D5 IR & T T D Bty o, R
“9*%4)0)"6{@7‘&‘,\0

y

7ok “\’. I'Ef@ff;iff.“(f‘f;' FMAF s ZNHBHFEWRT D, F v F .[:"—I'J” E A e 2l
BOE T MR 0 e WK KR T - T B

K s T W K D B A L MR R L T B W
FHIE W PO MM AN TH B0 J 1 CAD 5 a5 2 F i Bk F1 i i e

‘_7_



LEGEND: SM - summer monsoon (southwest monsoon)
- B -Bengal monsoon (southwest monsoon)
WM - winter monsoon {(northeast monsocon)
C - convection {local storm)
T - typhoon

The numbers indicate the months 1in
which the wind prevails.
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I. INTRODUCTION

[n response to the request_of the Government of the Kingdom of Thailand,
the Government of Japan décided‘to implement the Study on Flood forecasting
system in the CHAD PHRAYA RIVER BASTHN (hgreinafter'referred to as ''the
Study"}, within the geherai framework of technical cooperation be tween
Japan and Thailand, which:is set forth In the Agreement on Technical
Coaperation batween the Government of Japan and the Government of the

Kingdom of Thailand signed on November 5, 1981,

Accordingly, the Japan [nternational Cooperation Agency (hereinafter
referred to as.“JiCA”), the official agency responsible for the lmplementau
tion of the technical cooperataén programmes of the Government of Japan,
w111 undertake tha Study,.ln accordance with the relavant laws and

regulattons in force in Japan and in ciose cooperatton w:th the authorities

of Thai]and.

The Royal 1rrlgatlon Department (heretnafter referred to as “RiD”)
shall act as counterpart agency to the Japanese Study Team and also as a

coordtnatlng hody in relatron with other relevant organizations for the’

smooth implementation of the study.

The present document iéfs fortﬁ.tbe Scope of Work for the Study.

11, OBJECTIVES OF THE STUDY

1.  To formulate the flood forecasting system in the Chao Phraya

River Basin.

2., To carry out the preftmtnary design and cost estimate of the

system.



LEi, 'STUDY‘AREA

The Study covers the Chao Phiraya River Basin.

IV. OUTLINE OF THE STUDY

in order to achieve the theét{yes.menf{oned ahove, the Study ‘shall

cover the following items:
t. Data collection, review and analysis

(1) Existing reports (previous studies, etc.)

(2) Data on meteorology and hydrology (rainfall, flood runcff, tide, etc.),

(3) Data on river and fiver basfn (aerfal photos, topographic maps,

lqngiﬁudinal profiles, cross sections, etc.).

(4) Data dn.fiood and flood damage (past.fldods,'floodtng area,;flood 
charactastics, etc.).:

(5) Data'on_facfiit[es.and management (fiyér'a riparian'structures,
'dam & reservoirs, hydrolqg[éa!ioﬁsa%vgtion facilities, 0&M, etc.).

(6)-Data on communication networks (;efemetering network, data
1communicatioﬁ'network, etc.).

(7) Data on economy, agriculture, sociology and'envtronment, etc.

(8) Data on institution, administration, law and regulation, etc.

Z. Study and gnéists
Ty
), Hydrology and flood model analysis
a. Runoff.modeitné and: flood discharge calculation.
b, Model analysis of flood flow influenced hy retarding basins,

dykes, weirs in the delta.

(2] Flood damage analysis



(3) Hydrological observation networks

=

(4} Telecommunication networks

a.
b.
c.

d.

(5) Data Management

a,

d.

e.

(6) Operation and maintenance of dams and welirs

‘Line data system.

Review of existing system of data collection, processing, filing a

ldentification of potential flood damage area and conditi.ﬁns-
Classification of assets and.economié ﬁctfvfttes-to be damaged
by flecod in the basin.

Flood damage‘egttmatton.

Evaluation of economic and social impacts from flood damages.

Selection of observation networks, including on-lLine and off-

Hydrological monitoring system for main ¢hannels and their branches
as well as dams and other riparian structures.
Data collection, filing, processﬁng‘and dissemination system.

Telemetering and communication networks.

Data transmission method.
Telemetering system.
Applicabiiity of the existing telecommunication networks.

Alternative study for telecommunication system.

disséminatton.

Data selection for collection, proce55fng and filing.
Preparation of data bhase.

Préparat[on of output format for data dissemination

Study on system formation of data management and software.

- 42 —



a. Review of present operation and maintenance of dams and welirs.
b. Study on operation program for the aBove-mentioned structures.
c. Analysis on operation [wpacts.

d. Studyron alternative operation and maintenance rules,

(71 Flood forécastﬁng and warning
a. Séléét[on of target areas and reference points of flood
forecasting énd warning.
b. Flood forecast modeling for short and long term.
c. Selection of the required telemetering stations.

d. Formulation of flood response system.

3. Project formulation

(1) Flood féreéaﬁfing system
a. _Fléod forecasting and warning,
b._Ffbod F]ow‘management.
c; Rain énd wéter information
d. Data ﬁanagément.

(2) Preliminary design-and cost estimates.

V. WORK SCHEDULE

The Study will be executed in accordance with the tentative working

schedule, (See ANNEX)

Vi. REPORTS

JICA will prepare and submit the fo!lowing reports in English to

the Government of the Kingdom of Thailand.
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1. {nception Report;

Thirty five (35) copies at the commencement of the field

survey in Thailand’

2. Progress Report;

Thirty five (35] coples within six (&) months after commencement

of the Study.

3. Interim Report;

Thirty five (35) copies within eleven (11} months after

commencement of the Study-.

4, Draft Final Report;
Thirty five (35) copies within fiftaen (151 months after
commencement of the Report.. |
The Government of the Kingdom of Thailand will provide
JICA with its comments within two (2) months after its

reception of the Draft Final Report.

5. Final Report; : 5
Two~hundred (QQQl'copies'eaéh;within one (1) month after

JICA's reception of the said comments on the Draft Final Report.

V1l. UNDERTAKINGS OF THE GOVERNMENT OF THE KINDGOM OF THAILAND

1. In accordance with the Agreement on Technical Cooperétion between
the Government of Japan and the Government of the Kfngdom of
Thailand dated November 5, 1981, the Government of the Kingdom of

Thailand shall accord benefits to the Japanese Study Team.




(hereinafter referred to as ' the Team") as follows:-

(1} To permit the members of the Team to enter, leave and sojourn
in Thailand for the duration of their assignment therein, and

exempt them from alfen registration requirements and consular fees.

(2) To'exémpt the members of the Team from taxes, duties and any
other charges on equipment, machinary and other materials brought

into Thailand for the conduct of the Study.

(3} To exempt the members of the Team fram fncome taxes and other
charges of any kind imposed on or in connection with any emoluments
or allowances paid to the membher of the Team for their services

in connection with. the Tmplementation of the Study.

{4) To bear.claims, Tf any arises against the member of the feam
resulting from, occﬁrrfng-in.tﬁe course of, or otherwise
c0nn¢cted with the discharge of their'dﬁties in the implementétion
of the Stﬁdy, excépt when such claims arise from gross negligence

~or willful misconduct on the part of the members of the Team.

2. To facTlitate smooth conduct of the Study, RID shall take

necessary measures [n cooperation with other relevant organization;

(1] To securé permfsﬁion for entrv‘intd private propertfes or
réstr{ctéd aréas for the conduct of the Study;

(2) To sécﬁré permission for the Team to tske all data and'&ocuments
including pﬁotograph_réTatéd to the Study out of Thailand

to Japén.



(3) To provide the medical.services as needed, 1is expenses will be

chargeable on members of the Team.

.(h) To ensure the safety of the memhers of the Team when and as it

N is required in the course of the Study,.

k. RID shall, at its own expense, provide the Team with the following,

in cooperation with other relevant organizations concerned, if pecessary:

(f) Available data and information related to the Study.

(2) Counterpart personnel and support staff necessar? for the Study.
(3) Suitable office space with necessary equipment in Bangkok and
other sites, if necessafy.

(4) Apprepriate number of vehicles with driver.

(5) Credentials or {dentification cards.

VI1l. UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the following

measures:

1. To dispatch, at Eﬁs own e;pense,.the Team to Thailénd.

2. To pursue technoldgy transfer to the Thai countefpart personhél':

in the course of the Study,

IX. "CONSULTATION

JICA and RID will consult each other in respect of any matter that

may arise from or in connection with the Study.
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2. Minutes of Meeting






Minutes of Meeting
| of
The Scope of Work
.for_
.- The Study on_Flood Férecasting System
A in
The Chao Phra}a River Basin
in

The Kingdom of Thailand

Bangkok, July 29, 1986

B e et i YT Qo

Mr. Suha Thanomsingha Mr. Sukehisa "AOKI
Director-General . Leader '

Royal Irrigation Department Preliminary Survey Team
Ministry of Agriculture Japan International

and Cogperatives Cooperation Agency
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&4,

In responseé to the request of the Government of the Kingdom of
Thailand, the Government of Japan has'diépatched a Preliminary

Survey Team for the Study from 2lst to 30th July, 1986 through JICA,

The Preliminary Survey T;amf héadéd by Mr. Sukehisa AOKI (JICcA),
and the Thai officials conéeined.heéded by Mr. Suha Thanomsingha,
Royal Irrigation ﬁepartment (RIﬁ) had a series of di;cussions and -
exchanged their views regarding the Study. ‘As a result of the

discussions, both sides have agreed on the Scope of Work.

In this connection, both sides agreed that;

"Project Anaiysis and Evaluation" and "Preﬁaration of

implementation Plan", which wére'deécribed iﬁ the Minutes

of Meeting for the Contact Sutﬁe§ Team of Flood Forecasting
" System in the Chao Phraya River Basin, will be included in

"3, Project'formulation" of the Scope of Work.

RID has strongly requested to JICA as follows:
(1) To submit 200 copies of the final report and 35 copies
each of other reports.

‘(2} To provide a set of micro film of the final report.

RID expressed the Interest and importance of the Study and strongly

requested JICA to dispatch’ the Study Team as early as possible.
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MINUTES OF MEETING

FOR

THE GONTACT SURVEY TEAM

OF

FLOOD FORECASTING SYSTEM IN THE CHAO PHRAYA RIVER BASIN

IN

THE KINGDOM OF THAILAND

%Wa (%%w
: o

MR. MITSURU OOKAWARA

LEADER

JAPANESE CONTACT,SURVEY TEAM

JAPAN INTERNATIONAL
COOPERATION AGENCY

Bangkok, 28 March, 1986

MR. PRAKAiPROEK SRUTANOND
DIRECTOR .GENERAL -
ROYAL IRRIGATION DEPARTMENT




In response to the request to The Royal Government of Thailand, The
Government of Japan has dispatched a Contact Survey_Teém for the
Flood Forecasting System’ in the Chao Phraya River Basiﬁ, from the
20th fo the 30th March, 1986, through Japan International

Cooperation Agency (JICA)

The Contact Survey Team headed by Mr. Mitsuru OOKAWARA (JICA) and
the Thai officials concerned headed by Mr. Prakaiproek SRUTANOND,
Director General of Royal Irrigation Departmént {(RID.}, had a series

of discusgions and exchanged their views regarding the study.

As a result of the diséuséions, both sides agreed to the

followings:~

(1) The study aims to formulafe the foIlowing netvorks and system,
i. Hydrﬁlogical‘observation Networks
ii. Data Transmission System
i1f. Data Prbcessing System
iv. Information TransmiSsion.SystEm

(2) This study will be carried out independeﬁtly from'thé Study on
water management system for jrrigation and étainage.froh-tﬁe
viewpoint of flood forecasting system with the close contaét on
.similar study dtems. |

{3 This stuay will be carried out based on the attached document

(4) RID; is the counterpért organization for the execution of this
stu&y.

(5) Japanese side will enaeavour Lo dispateh a preliminary study

team as early as possible in the next Japanese fiscal vear,
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3. Following comments concerning with the Scope of Works of the study

were raised by RID, and Japanese side took note of them.

(1)

(23

(3)

(4)

The study area should include not only the Chao Phrayé River
Basin but also part of Baﬁg Pakong River Basin, if necessafy.
Computer model simulatipﬁ.for short term and longrterm
forecasting should be récommendéd.

Manpower requirement and training program of personnel

reduired for operation of the system should be studied and

recommended.
Organization and coordination among the government agencies
regarding flood forecasting and'warning system and data

management system should be recommended.



gttached Document

1. Titles
Study on.Fl;oa Forecasting System in the Chao Phréya River
Basin
2. Objectives of the Study:

The study is to forﬁulate a flood fofecasting and data
management systém'in'ﬁhe Chao thaya River Basin.
The system will be planned to have the_following functions for
the effective use of new facilitigs.
(I)I‘Flood forecasting and warning
(2) Flood flow management
(3). Rain apd water infqrmatioﬁ
(4)_ Data management
3. étudy Aréag' .
| The study area will be the whole Chao Phraya River Basin
4. Scope of Works:-
(1) Review of the studies éoncerned and field reconnaissance
{2) Collection of bata and Information
(3) Studies and analysis

i. Hydrology and Flood Simulation

ii.  Flood Damage'Analysis

ii1. Hydrological Observation Network

iv, Telecommunication Networks

v. Data Management

vi. Operation and Maintenance of Dams and Weirs

vii. Flood Forecasting and Warning




(4)

(5)
(6)
7

Project Formulation

i. Flood Forecasting and Warning System

ii. Flood Flow Management System

iii. Rain and Water Information System

iv, Data Management System

v. Preliminary Design and Cost Estimation

Project Analysis and Evaluation
Preparation of Implementation.Plan

Transfer of Knowledge
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Request for Technical Assistance Project

project Title : Study on Flood Forecasting System in the
‘Chao Phrava River Basin : '

Requesting Agency : Roval Irrigation Department (RID),
Ministry of Agrlculture and Coope”atzwm:

- Proposed Source of Assistance Government of Japan

l.Backaround

: - The Chao Phrava, the largest river in Thalland “flows out
‘of the North Region: through the central plain . which forms the
"social and economic centeér of the country and pours into the .
Gulf of Thalland The river basin of 162, 000 km~which covers _
almost one-third of the total area of the country provides the
most important water resources and thence, the basin, particu-
larly the delta., has long been enjoying much agrlcultural Pro-~
duction and urban developnent. However, in recent vears, re-
current floods have 1nf11cted serious damage in the area.

As for ‘the fiood control fac111tzes the river training
works in the middie reaches and a few huge reservoirs such as
Bhumlbol and Sirikit dams are appraised for confining and regu-
lating flood flow to relieve the agricultural land and the
Bangkok Metropolis from flood damage. In addition, several
projects have been implemented/proposed for the flood protection
and dralnage of Bangkok and its suburbs.

However, the inherent flood retarding capacity of the basin
has been relatively decreasing due to the transition of land
use such as expansion of the urban area, highway networks and
drying paddy field in the rainy season. ‘

Furthermore land subsidence in Bangkok have aggravated
flooding conditions in the congested urban area. Therefore,
inhabitants in the basin especially in Bangkok are still conti--
huocusly suffering from flood damages as observed in 1983.

A series of Flood Protection works has been implemented particu-
larly in ihe Bangkok Metropolitan area and some further improve-
ment programs are uinder plannlng

Accordingly, it is urgently requlred to establish an effec~
tive flood forecasting system in combination with the above~.
mentioned programs. As one of the major Government Agencies in
Ccharge of water resources development and mangement, the Royal
Irrigation Department (RID) is exerting all-out efforts in
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tackling the flood problem The proposed flood foreﬂasLing
system equipped with telemetering system in the Chao Phrava

River Basin is planned. therefore, by the RID as one of the musis
to be provided as quicKly as possible.

2.0bjective and_Scope of the Study

The objective and scope of the study can be briefly stated
as the followings :-

(1) Te study locations and ﬁumbe”s of hvdrological observa-
tion stations to be requ1zﬂd for the flood forecasting system.

(2) To review the existina flood forecastlng method. and
to work out more 5u1table forecasting method in this area.

(3) To study the adequate equipment to be used for the
operation of flood forecasting based on the method studied in

item (2) above.

(4) To decide location of each telemetering station
{including repeater stations}.

(5) To carry out radio propagation test of spans between
respective telemeterlng stations. _ '

(6) To prepare the list of equxpment for the flood fore-
Castlng system mentioned above and their specifications.

(7) To estlmate cost of the system.

3;Institutional Aspect .

: The executlng agency "for the study is the Royal Irrigation
Department (RID)J, Ministry of Agriculture and Cooperatives.
Technical Assistance is expected to be provided by overseas aid,
‘counterpart personnel -and logistical support to the extent
necessary shall beé provided by RID, and coordination and
cooperation with the agencies related to the study 5ha11 be

~arranged through the counterpart staff
4.4ork Plan '
4.1 Review of Previous Studies and Reconnalsgance

This task 1ncludes the review of studies relating to flood
forecasting/data transmission and field reconnalsanre to identi-

fy the major problem areas.

4.2 Collection of Relevant Data / Information



The following data/lnformation will be collected as they
are available.

River and Basin

'* Aerial DhOtOS and topographlc maps
-~ River longitudinal profiles and cross- sections
- Additional survev and mapping, if necessary

'Meteofoloqy and Hvdrology

- Rainfall: its seasonal and locational variations
and monsoon's influence on saild rainfall

- Flood runoff: flood discharge and hydrograph in
the upper stream area and deltaic area '

- Tide, at gstuary and its influence on the flood
stage in the river

' Socio-Economic_Condition

- Population and land use; population distribution
and growth, and urban and agricultural development

- River water utilization .

- Large-scale development plan

Flood and Damaqe

- Past floods, flooding areas and their damages -

- Flood characteristics in the uprerstream area and
-.the lower delta

- ExXisting flood control projecis

Facilities and Management

-~ River and rtparian structures

- Irrigation and drainage facilities

- Dams -and reservoirs

- Qperation records of above- structures/fac1llt1es

-~ Hydrological observation facilities and their
operation/maintenance

Communication Network

- Telemeterlng network: licensing. standards or
‘radiowave, existing radiowave management and
telemetering network

- Pata communications network; telephone organiza-
tion, existing exclusive line-use of microwave
for government agencies and telecommunications
satellite



4.3 Studies and Analvsis

To formulate.a flood forecasting and transmission system,
the followinyg studies and analysis will be carried out.

Hvdroloov and Flood Simulation

- Runoff modeling and flood discharge calculation
- Simulation of flood propsgation and jnundation
- Simulation of flood water balance in the basin
as a whole
. R
Flood Damage Analysis

- Classification of 4assets and economic activities
tc be damaged by flood in the basin

- Flood.damage estimation

- Evaluation on economic and social impacts from
flood damages

Flood Forecasting Svstem

- Selection of target areas and reference points of
- flood forecasiing

- -Flood forecasting modeling

- Selection of the required telemeterlng stations

Data Transmission System

- Radiowave propagation and mirror tests

- Data transmission method

- Telemetering system and its design Lrlterla,

- Examination of appllcablllty of the existing
telecommunlcatlon network

- Comparison study for telecommunication system

-~ Specifications for telemetering equipment

Hvdrological QObservation Network

- Selection of .observation network, including on-
line and off-line data system :

- Hydrological monitering system for main channels

~and their branches as well as dams and other
riparian structures _

- Data collection, filing, processing and dissemi-
nation system in combination with the Irrigation
Engineering Center

~- Telemetering and communication network _

~ Design criteria and specifications for required
equipment/facilities
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4.4 Project Formulatfon

Flood Forecastiing Svsten

Through the selection of target areas and assets, network
plan of hyvdrological obsevvatorles and. its telemetering system
will bhe formulated.

Preliminary Design._and Cost Estimate
The preliminary design and cost estimate of the equipment/
facilities required for the above system will be prepared for
loaning purpose.

Maintenance and Operatioh of equipment/facilities

The number of marpower and cost estimate required for the
maintenance and operatlon of the above system by RID will he
prepared

4.5 Project'Analysis“and Evaluation

The project. eépeciaily'the flood forecasting system will
be evaluated and/or identified by its socio-economic impacts.

4.6”Pfeparatibn of Implementation Plan

The xmplementatlon program for flood foreﬂastlng and trans-
mission system will be prepared. :

4.7 Traysfer of Knowledge

Transfer of knowledge to hnd the training of the govern-
ment taff including. &~ _

- Technical aSSLStance in carrylng out . the necessa-
ry survey and 1nve5t19atxon through on-the~Jjob
training; and

- Training in the overseas country for the selected
government staff to obtain wider knowleddge on
modern practices regarding the project

5.Report

The following reports will be submitted to the Government
of Thailand during the course of the 5tudy;

- Inception Report (30 copies) within two months
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after commencement of the study :
- interim Report (30 copies) at the end of the
sixth month after commencement of the sfudy
- Draft Final Reéport (30 copies) at the end of
tenth month after commencement of the study
- Final Report (200 copies) within two months
after submission of the Draft Final Report

S.Time_Schedule and Staffing

The study will be completed within twelve months as pre-
sented in Fig. 1, Study Schedule. :

Member of expatriate required for this study are listed in
attached table..

7.Counterpart Contribution

-RID will provide the necessary and gqualified engineering
staff to be available for the subject study during the period of
work undertaken.

" Table 1 : LIST OF EYPATRIATES REQUIRED

No Designatjoh M/M
1. Team Leader "8
2 Hydrologist B 8
3 Hydraulic Engineer 4

4 Geomorphologist 3
5 River Planning Engineer 6
6 River Structural Engineer 4
7 - ‘Structural Engineer 6
-8 Telecom. System Engineer 6
g Telecom Engineer (Micro) 6
10 Telecom Engineer (Telemeter) 4
il mMirror Test Engineer [ 4

12 ‘Mirror Test Engineer Il 4
13 Institutional Engineer 3
14 Socio-Economist 4

Total 70

Prepared by Policy Branch _ o _
Project Planning Division
Roval Irrigation Department
Tel. 241-3354 '
July, 1885
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Fig. 1 : STUDY SCHEDULE

Month 1 2314 1t516 |7

Study I:iem

1. Field Reconnaissance

2. Colleccion of Data/
Information

‘3. Study and Anaiysis

4, Project Formulation

5. Project Analysis and
Evaluation '

6. Preparation of
Implementation Plan

7. Transfer of Knowledge

. : % * *
Report Preparation 1 3 3 4
'LEGEND we—. : Service in full time 1 ¢ Inception Report

— - : Periodic¢al Service
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Interim Report
Draft Final Report

Final Report
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1)

2)

Thal side:

Mr.Vira Poomvises

Mr .Boonyok Vadhanaphuti

Mr.Suthi Songvoravit

Mr.Sompote'Sukhumparnich

Mr .Jumsak Tejasen

Mr.Thata Saisanguan

Mr .Narong Sopak
Mr.Prasong Jitseri
Mr.Sinsern. Ketudat

Mr . Paweechai Mackaman
Mr.?rasért Milintangul
Mr,Theerawat Téngpanich
Mr.Nukool Thongtawee
Mr.Thanom Klaikayai

Mr.Lek Prapasaichavet

Japanese side:
Mr .Sukehisa Aoki

Mr;SHoﬁshi.Yokbtéuka.
Mr.Tadahiké.Nakao
Mr.Fumio Kikuchi
Mr.Toshiharu Kai
Mr.Narumi Yamada

Mr.,Yuzo Ozaki

OF ATTENDANCE

Chief_Civil Engineer

Roval Irrigation Department
Director,Project Planning Div.
Project Planning Div. |
Director,Data Processing Div.
Director,Research & Lab. Div.

Director,Topographical Survey
- DIV,

Topographical Survey Div.
Hydrologist,Hydrology Div.
Communication Div.
Hydrology Div.

Hydrology Div,

'Project Planning Div.

Operation & Maintenance Div.
O & M Div.
O & M Div.
Leader
Member
Member
‘Member
JICAAThailaﬁd Office
JICA Expert

JICA Expert
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