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DN X0 R FITERMICHRE T 2R Th 5, T, 2012 4£~2013 23 S Lo RS
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FIZEH L, 2018 FE TICIE 5% BEICEL TWAEETH S,
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Forecast” (ZHBWTLLTFD XL 5 & A [HREFO TR EIT> T\ D, [FfETIZEIK 26 O EI1E#%
OEFMIZONWT ZZERH URIRIT R T o726 D L0 b EVEREELZ FHIL TV 5,

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016
GDP Growth
%) 0.1 5.3 6.5 5.6 5.4 49

Source: Oxford Economics, "Country Economic Forecast,” May 24, 2012.
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Inudation Depth above Floor vs. Damage Rate
(Fixed Assets)
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Inundation Depth above Floor vs. Damage Rate (Buildings)
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BAIRBEENTHY . MBiR EOBEHB IR D, U TFTOHEANREFEEN L LTEEN
% (1) &k, (2 mrv=7Vr7 (3) Toftt GREZEM, F5E) . (4) B TH
e (5) THUNA., (6) #ifE. (7) MEFFEEL (1) ~ (6) OEAREMIERATD D VITERFFIC
1RIFEAT D, HERFE B IS SV TR RN 72 T L CTHlisk OB 23 L 2R IS 5L 5,
EARBEHOWNRIZTRDO LB TH D,

*® 1121 REWEAREM (SCWRM M/P)
(Unit: Million Baht)
Retardin ROVET
New Dams AR 9 Improve- Diversion Channel
K S ment Outer Ri Flood
Item Gty EUE) West BLEr T Forecasting Total
Ten, Nam Total of Dvke Diversion Road System
Khegand | N1-N5,C1 y Diversion
Improvement Channel
Mae Wong -C8 (W1500-1) Channel
Dam (0500-1)
1. | Construction 41,071 30,564 6,364 119,733 47,908 2,727 248,368
2. | Engineering 4,107 3,056 636 11,973 4,791 273 24,837
3. | Other (EIA, Adm.) 6,777 5,043 1,050 19,756 7,905 450 40,981
a. Ehys!ca' 5,196 3,866 805 15,146 6,060 345 31,419
ontingency
Land Acquisition 7,706 1,083 1,800 30,776 18,821 0 60,186
6. | Compensation 2,054 0 0 1,910 482 0 4,446
Total 66,911 43,613 10,655 199,294 85,968 3,795 410,236
#1122 BHEEAERA BROEALEDE 1)
(Unit: Million Baht)
River Improvement Diversion Channel
; Flood Forecasting
Item Dyke Ayutthaya SR [ System Total
[T pu— Bv-Pass Diversion Channel
P y (0500-1)
1. | Construction 6,903 9,407 47,908 2,727 66,945
2. | Engineering 690 941 4,791 273 6,694
3. | Other (EIA, Adm.) 1,139 1,552 7,905 450 11,046
4. | Physical Contingency 873 1,190 6,060 345 8,469
5. | Land Acquisition 2,646 4,208 18,821 0 25,675
6. | Compensation 1,010 66 482 0 1,558
Total 13,261 17,363 85,968 3,795 120,387
* 1123 RENEAEA EBROMEHLEDE 2)
(Unit: Million Baht)
River Improvement Diversion Channel
Item Outer Ring Road Flood Forecasting Total
Dhiie Ayutthaya By-Pass | Diversion Channel System
Improvement
(01000-1)
1. | Construction 6,903 9,407 68,187 2,727 87,223
2. | Engineering 690 941 6,819 273 8,722
3. | Other (EIA, Adm.) 1,139 1,552 11,251 450 14,392
4. | Physical Contingency 873 1,190 8,626 345 11,034
5. | Land Acquisition 2,646 4,208 29,701 0 36,555
6. | Compensation 1,010 66 772 0 1,848
Total 13,261 17,363 125,355 3,795 159,774
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FHEO FEORE 7 v a TR K 910, FEOMIRITEIMG S5 EEN - MERNEORE T
xod, BokgEEIZOWTIE, BLIFICELEE, —BFhE, B¥E, TOMOEEX, 177 « A
v s 2 —LIicHmitEnz 5,

(1) #gE¥EEs ¥—

(@)
U]

[EREES
Y 7 X — ORI EE

THOBEEEE (Y. Bk, il S5EKes. (165 ROTEREE (FEAME #bh,
L. Seaklh, BRI ZRIEEY 7 X —OBENREEEL L TR L T2,

AFF—4

“Factory Data 2011” 2 T34 8EMEEF (DIW) O =79 A N TAFARETHD, 2D

BEHZIZ, S THOLFR, # A 7, FifEf, ButimfE, 1EE(85. 2othor—23EEh
TW5, BIERRKEEMRIRD % 5 24 O Province (213 40,594 O TR L T 5,
EF#EA (NSO) TiX"The 2007 Industrial Census" /A2 L CE Y . ZiIZiX 2006 4K
SRCOEEERER OEREE (), & OICHEFERDOT — XM, 4 Province (2D T 3FE
TEiIEH STV S,

BIERERERIL. DT XS ICHEINS -

1. “The 2007 Industrial Census” 7> 5 4% Province BN 3EHE = & OREHFEE — AN Y4720 OEE
BN OIEEEFEOREE R TET D,

2. “Factory Data 20117 (23 £ 5 LIGOMEFEBUHEF TR — N Y720 OGFERFEZ R
CC. TOLLOEEFEEZE T 5,

3. “Factory Data 2011”7 (Zi%, THONMET —ZBNEENTWDHTD, BHEFONLEN
FE S, kI ab—va U CRHTAZ EnAREL 72 5,

HEAE R OEIE

FRRICE VRO BN TIHOEEMIT, TrRoBRICLVEIESN,

1. FERTHEEINI-EFES% Province Z & IZHEEF L. “The 2007 Industrial Census” (2%
F TV D4 Province D EFEOEFERAD G FE & LT 5, BB OBTFNEZEIC—ET
D LIS S,
2. EPERAIL 2006 FEREE DL DO TH D728, 2006 05 OENFEMM O 55y 1.288 % I
U T 2011 A& I FHHE S 5,
# 1124 ZAEHOEFHMELE
2005 2006 2007 2008 2009 2010 2011
Wholesale price index (2005 = 100) 100.0 107.1 110.5 124.3 119.6 130.8 137.9
Comparison with 2006 (times) — 1.000 1.032 1.160 1.116 1.221 1.288

Source: World Bank
Note: Data is availabe for years up to 2011
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# 11251 ﬁf%&mwiﬁﬁ(ﬁ%mmmﬁ B DBERNREREZ R, B, B
TEHYIR KA 5 k1 % _Egﬁﬂm_;@%w_&mbt%ﬁ%aniv_uﬁéhfm
é(ElMBi%%

% 1125 BEEMRKEEMIRO THEELH

; Damageable Values (Million Baht)
Number Province Fixed Assets | Inventory Assets Total

1 Bangkok 458,158 213,011 671,169
2 Nonthaburi 36,352 15,324 51,676
3 Pathum Thani 365,725 91,629 457,354
4 Ayutthaya 244,642 57,851 302,493
5 Ang Thong 10,192 2,416 12,608
6 Lopburi 12,830 4,413 17,243
7 Singburi 10,144 5,471 15,615
8 Chainat 2,436 1,036 3,472
9 Saraburi 45,169 14,537 59,706
10 Samut Prakarn 440,810 196,883 637,693
11 Chachoengsao 121,789 47,093 168,882
12 Nakhon Nayok 942 359 1,301
13 Ratchaburi 1,231 551 1,782
14 Suphan Buri 7,040 2,296 9,336
15 Nakhon Pathom 57,889 23,067 80,956
16 Samut Sakhon 136,800 102,835 239,635
17 S. Songkhram 334 124 458
18 Auttaradit 2,146 1,058 3,203
19 Nakhon Sawan 9,841 2,569 12,410
20 Uthai Thani 830 160 990
21 Kampaeng Phet 29 10 39
22 Sukhothai 1,607 615 2,222
23 Phitsanu Lok 5,677 1,222 6,899
24 Phichit 2,499 1,244 3,743

Total 1,975,112 785,774 2,760,886

(i) WrEFE

B EIXBEAREREICESR (BKEOREE) 2R UAZETHEINS, 22
—H—OUKTI 2 b— 7 XY BERBKEEERIR O 2km A v o T EITRAKTED
HEIND, ZHCED, WENA LB THEIND,

2km A v = Z L OBERIRESE

DIW ®“Factory Data 2011”121%, 4 LD FTERIFHRAS Tambon L~L TEEN TV 5,
Tambon PN CHETERIHELEN —HEIZ A LTV D EARGET 5 L. Tambon WOHERED A v o
2N TR L TWD Z EC D, FRIFEROREICE SN TELNTZA Y 2T ¢
DIBIERPEEE T,
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[ PE M QR E FE ISk D IEEREZHE T 572012, IKE EHERD 2 DO/RT A
—H—ERETDHLEND S,

FEt, THICHELZL SR 0RAMEE LTERSIND, KA H A EERIZHKICE
NTWB 7=, THORERITEENRUKICE DKM GBEORBRNOH 21TV Y 2
EHER) DOHOIBREDE S EFF>TETLNTWD EESIND, 5T, 8EL TS
NI BUGEEA O B TR, 2011 FEO UKk TR E pE 25 1 7= (v 27 RO
Z D JED OREFHIX) WO LM TIIREMELS  MIZHRTEVEFHTHL ERBNDS,
BE- T, BREIL. BHREHUNE Tl 2 ERERIKIC L DIRKERE L, ol T 2 FEreRitk

12 X BIEKEE+50 cm & AHE L7,

Maximum Flood Water Level
[E— A A
- 28 |3 House or
g SBS |8 Fact
£ § 3% |E actory
EEQ we o Floor Level
°8% =3
= 5 |5
£T |E
g |0 \ /
=2 <
Ave. Ground Level f\u_ -

v

<

X 11.26 KroO#aX

PFICBE LT, B & IR PR TIHE & RKIR & ORISR BMRIT R HE -7,
o T, FRITFT, AARATEHA SN TV OWEREZEH T2,

# 1126 FKEgER

Floor Level Damage Rate*
Flood Depth over Floor Level

Damageable

Value 0-05m | 05-Im | 1-2m 2.3m | Greater

than 3m

Flood inundation | Flood inundation Fixed Assets | 0.232 0.453 0.789 0.966 0.995
level of 2-year level of 2-year

return period il period + Stocks 0128 | 0267 | 0586 | 0897 | 0982

*) Source: “Manual for Economic Analysis for Flood Control Projects in Japanese”, Ministry of Infrastructure,
Land and Transport, Japan

Protection Area Other Areas

2001 AEPKIZ K 2 B EEA O HEE

IR OETER R ERE, K E M OWERE N T, BEEgEII A I 2 —v a3 itk b
IR DHEE S5, IRE TIIAM A CHEE LB E S TEADHE LD L%
e LT b,

TORICED & REEERE O TN 6,440 B —Y ThH Y | LA X HH#HEE 5,140
BAN—=VIZREREVE L 72 5T 5D, & ITRFF I (BiEtiX) oNvar o271
Ny =R TOHEEIZZENENLVEL 72> T D, Lo T, KEemERILE
UICRESNTZbDOLEEZLND,
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F® 1127 2011 EEUKIC & 2 EEEEDOHE
Estimated by JICA Study Team (Mil. THB) Estimated by Ministry of Industry (Mil. THB)
No. Province - Inventory 7 industrial
Fixed Assets Assets Total estates Others Total
1 Bangkok 135,123 40,400 175,523 39,100 39,100
2 Nonthaburi 33,768 8,327 42,096 31,200 31,200
3 Pathum Thani 134,925 19,830 154,756 62,900
237,400 391,600
4 Ayutthaya 80,686 11,063 91,749 91,300
5 Ang Thong 478 65 543 1,400 1,400
6 Lopburi 3,445 889 4,335 37,500 37,500
7 Singburi 458 129 587
8 Chainat 383 97 480 4,400 4,400
9 Saraburi 748 143 892
10 Samut Prakarn 44,908 12,918 57,825
11 Chachoengsao 15,829 3,419 19,248
12 Nakhon Nayok 18 2 20
13 Ratchaburi 0 0 0
14 Suphan Buri 862 139 1,001
15 Nakhon Pathom 24,567 6,041 30,609
16 Samut Sakhon 42,038 18,340 60,378
17 S. Songkhram 0 0 0
18 Auttaradit 5 4 9
19 Nakhon Sawan 1,158 202 1,360 8,300 8,300
20 Uthai Thani 115 26 141 200 200
21 Kampaeng Phet 989 38 1,026
22 Sukhothai 142 37 179
23 Phitsanu Lok 601 84 686
24 Phichit 526 52 578
Total 521,772 122,248 644,020 237,400 276,400 513,800
Bk U Az S < B EOHEE
W< DM ORBRIIRE ST ) AT IS  BHERE OHEE 2 FRIORT,
# 1128 kI TV AICE S EEFEEOHT
Case No. Return Period _ Direct Damages to Manufacture Sector (Mil. THB)
Fixed Assets Inventory Assets Total
Reproduction of 2011 Flood 521,772 122,248 644,020
2 years 6,327 1,626 7,954
0-1 10 years 155,891 30,764 186,655
- - 30 years 187,727 36,860 224,587
(Without Project) 50 years 204,844 42,733 247,578
100 years 303,341 68,661 372,001
2 years - - 0
1-1 10 years 138,466 25,952 164,418
(Master Plan by 30 years 146,279 28,829 175,108
SCWRM) 50 years 158,943 31,316 190,259
100 years 183,827 35,441 219,269
2 years - - 0
11-0 10 years 145,928 27,384 173,312
(Proposed 30 years 170,293 32,722 203,015
Combination-1) 50 years 162,888 32,684 195,572
100 years 193,114 37,807 230,922
2 years - - 0
11-1 10 years 145,511 27,134 172,645
(Proposed 30 years 161,781 31,617 193,398
Combination-2) 50 years 163,230 32,441 195,670
100 years 188,546 36,587 225,133
B BRI 1 > 5 —F >3 T 11-11
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(b) HIHEERE

EIRR X O OMMOIEFEDOF R O 7=, FEEAEIIMEE K OHROFAE/{RICESX, &
RPELED 9> HOLRIZEVHEE L TV D, dBll7eT — X IO\ Tk, 4) Fofhotr s 2 —
LR ES R,

(2 —MEFELT X —
(a) EEEHE
(i) —FEEEE 7 ¥ —OBTERIRERR

PAKIC R Y, R LEFEGEICN L CEENREENEL D, LI H2Y OFR L FKEE
FERAED ¥ % ke, Department of Provincial Administration (DOPA) 23 % L CWAZ DT
U7 OIS, 2O Y T OEEFROEHBRO LD,

1 72 V) DFER D HER
UTOF =22 AT 1 dHiz ) O FREEE ZHEE LT,

1) NSO (Z & % “The 2010 Population and Housing Census” : 4 Province O, ZED X A 7 (—
FEET, 78—k, mE~vrya i) jil BEM ORiE, vod) BloxRER

2) MBEIZL D% Province O, FRO X A 7RI, BEEMBIOKEFEH 7= 0 BEE
3) WEEICLDFERDZ A 7B YR K f i

4) BRI D Province DESHRFEERHIC L D~ a o7 R — NED EEEEY DYy
(220

EEEEMIC OV TIXESEWREEZ T 201XF0 1 BELEEL TS, o T, n BEET

OBAIT Un 1T L T\ 5,

X 57, BEARBEROLRILE DFFICHOWTHE U L 48E L. iz ER (f
EOWFES) & LT50%%5E/H L TW\W5,

1 o2V OFREE PED V%R
LLFDOF =4 ZHNWT 1 H 720 O F R EEZHEE Lz,

1) NSO (Z X %”The 2010 Population and Housing Census” : 4 Province D REEFE (77 L B,
VCD/DVD 7' LA ¥ —, /Y 3 mEE, B Loy, g, =7 2 AEE,
F— MNAEE) RAF

2) FEHSAE T & DR OFEVEA R

ERBEEMIC OV TIESEWELEZZ T 50T 1 ELHEELTWD, /o T, n EET

OBAIT Un ITHFE L T\ 5,

5T, BEABROBERDERIZE DFEICHOWTHE U EAE L, &I ER (i
EOWHEESY) & LT 50%% ML CT\hb,

LR Bl TR O HEEHE R
bR D ¥ pES R L RN D —RFEE Y 7 X — OB ERIER A HEE L. (% 11295

),
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# 11.2.9 Province BIl—&FEt 7 ¥ — OBERHESR

Damageable Values (Million THB)
Number Province S:ggﬁ;&i House Household Total
Buildings Assets

1 Bangkok 2,337,074 564,559 381,232 945,791
2 Nonthaburi 556,018 168,451 127,497 295,948
3 Pathum Thani 471,813 131,841 84,800 216,641
4 Ayutthaya 286,925 81,280 38,737 120,017
5 Ang Thong 89,282 24,305 17,623 41,928
6 Lopburi 71,178 20,172 15,009 35,181
7 Singburi 70,306 21,977 13,918 35,895
8 Chainat 74,391 22,206 13,457 35,663
9 Saraburi 100,084 32,134 21,353 53,487
10 Samut Prakarn 531,985 141,410 87,606 229,016
11 Chachoengsao 119,656 36,709 23,874 60,583
12 Nakhon Nayok 19,388 5,849 3,907 9,756
13 Ratchaburi 24,719 8,138 5,372 13,510
14 Suphan Buri 134,367 39,128 27,891 67,019
15 Nakhon Pathom 336,977 112,743 73,062 185,804
16 Samut Sakhon 240,518 73,702 29,339 103,041
17 S. Songkhram 7,022 1,791 1,137 2,928
18 Auttaradit 93,758 25,374 16,200 41,574
19 Nakhon Sawan 209,380 61,871 38,000 99,871
20 Uthai Thani 23,773 7,251 4,065 11,315
21 Kampaeng Phet 526 142 95 236
22 Sukhothai 135,815 31,030 23,186 54,216
23 Phitsanu Lok 208,699 59,324 40,568 99,892
24 Phichit 148,104 35,986 25,937 61,923

Total 6,291,756 1,707,370 1,113,866 2,821,235

(i) BFEFR
EE E IR F R E R (BAKROB) 2R UL THESND, 2 Ea

— X —DIK T I 2 =3 XY BEREEKEEERIE O 2 km A v a2 T EITRAKEN
RIS, 2k, #ERA v BN THERE IS,

2km A v 2 Z L OBERINER

DOPA IZ X 55 —#IZ Tambon L)L COMHBHNEGEN TS, BEEYE 7 ¥ — L [Akk
(2, Tambon W CIEERIB BN —RIC DM LTV D ERET 5D &, Tambon NOEREE A
Y aWNTHRIZOMLTNADSZ &iZ b, K 112513 ERROREIZESWTHELNTZ A v
Vo Z L OWENYEEEY T,

BR &

THOr—A LRIERIZ, FEEFEEEICHT D EEHELHE T L7012, K\ L gE
BO2ODNTA—B—2RETHULENDD,

BHFRA I L uE, B O Z AN CE B EOWKERBRNOFEIZTIHELI D HiE
BROWTZO ZFEOREITZ BN TEOZNLD bEmnE H Th b, & 2 Tl (N
Ay R OEDEDORGFEHIX) N7, IREE 5 FEfERUIKIC X 512 /KE+50 cm &
E LTz,

MERICE LT, BE R A CIIgsE L iRKE S OMICHMEZ2BIRIZ AT R0 o Tz,
BE-C, R 11.210 1287, HATEHIN WA HERLZEH T 5,
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# 11.2.10 FRE & HER

Damage Rate*
Eloor lLevel Damageable Flood Depth over Floor Level —
Value 0-05m | 05-1m | 1-2m 2-3m m;?;i
Flood inundation level of | OUSe 0.092 0.119 0.266 0.580 0.834
. Buildings
5-year return  period m hold
+50cm ouseno 0145 | 0326 | 0508 | 0928 | 0991
Assets

*) Source: “Manual for Economic Analysis for Flood Control Projects in Japanese”, Ministry of
Infrastructure, Land and Transport, Japan

2011 FEuKIC K 2 EREg ESEOHETE

FIROEBTEORERE, REROWEREL AT, BEEEETHRAKCI2—vaicdd
RAKEPDHEE S D, % 11.2.11 TIIAMFHAE CTHEE L7z BEEgE & 4R - EE 2 “Post
Disaster Needs Assessment (PDNA) " IZEWTHE L2 b D L Z i L TWb, ZHuc kb &,
B MHEUI PDNAIZ L D b D EFEFITIELS, 72 &b ERLDRBOREITZY & e &
N5, —JFBAOHWERTIIPDNA LV H KEDOWEFENHEIND,

# 11.2.11 2011 K X A EEHREOHE

Estimated by JICA Study Team Estimated under PDNA
No. PanE Number of Direct Damages (Mil. THB) Number of Direct Damages (Mil. THB)
Affected House Household Total Affected House | Household Total
Households | buildings Assets Households | buildings | Assets

1 Bangkok 994,159 22,302 24,454 46,756 761,725 1,954 14,843 16,797
2 | Nonthaburi 509,095 14,190 16,927 31,117 204,920 654 3,974 4,628
3 Pathum Thani 243,902 6,270 6,357 12,627 237,394 1,116 4,616 5,732
4 | Ayutthaya 128,323 3,383 2,637 6,020 196,929 1,294 3,835 5,129
5 Ang Thong 5,638 141 161 303 50,579 263 981 1,244
6 Lopburi 38,717 1,564 2,177 3,741 33,280 173 645 818
7 Singburi 5,057 145 145 291 21,078 91 408 499
8 Chainat 17,802 759 810 1,569 20,088 106 389 495
9 | Saraburi 5,484 162 169 331 23,459 192 455 647

10 | Samut Prakarn 17,088 666 694 1,359 - - - -
11 | Chachoengsao 84 2 2 5 61,780 326 1,198 1,524
12 | Nakhon Nayok 1,414 39 41 81 19,942 199 386 585

13 | Ratchaburi 0 0 0 0 - - - -
14 | Suphan Buri 30,113 807 907 1,713 84,841 418 1,645 2,063
15 | Nakhon Pathom 132,953 4,097 4,202 8,299 89,571 358 1,737 2,095
16 | Samut Sakhon 56,188 1,781 1,520 3,300 19,378 31 378 409

17 | S. Songkhram 0 0 0 0 - - - -

18 | Auttaradit 3,558 264 273 537 - - - -
19 | Nakhon Sawan 86,161 2,357 2,328 4,685 51,411 396 1,005 1,401
20 | Uthai Thani 10,646 309 302 611 4,440 23 86 109

21 | Kampaeng Phet 9,846 305 412 717 - - - -

22 | Sukhothai 6,202 438 436 875 - - - -
23 | Phitsanu Lok 22,732 728 1,020 1,748 10,946 44 212 256
24 | Phichit 21,197 475 544 1,019 14,826 63 287 350
Total 2,346,359 61,184 66,518 127,702 1,906,587 7,701 37,080 44,781

Bk TV A S < B EOHETE
W OPDOFFRBAZE > T ) AT D B E OHEEE TRITRT,
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#£ 11212 $kIF VU FICE S BEHEEOHTE

Return Number of Direct Damages to Households (Mil. THB)
Case No. Period Affected House Households Total
Households buildings Assets
Reproduction of 2011 Flood 2,346,359 61,184 66,518 127,702
2 years - - - 0
0-1 10 years 230,469 6,749 6,556 13,305
- : 30 years 418,839 13,477 16,078 29,555
(Without Project) 50 years 521,828 18,437 22,713 41,150
100 years 656,637 24,187 28,961 53,148
2 years - - - 0
141 10 years 22,969 799 732 1,531
30 years 197,678 5,891 5,584 11,475
(Master Plan by SCWRM) 1 —5~ cars 202,421 8,718 8,635 17,352
100 years 383,362 11,405 11,702 23,107
2 years - - - 0
110 S0yems | 7020 | eoar e oo
P years 70,24 241 ,354 16,594
(Proposed Combination-1) +—5~ 2 306,706 9,433 9,821 19,255
100 years 436,994 13,768 15,872 29,640
2 years - - - 0
111 T = s
N years . , , ,

(Proposed Combination-2) +—z7~ 2o 296,099 9,001 9,436 18527
100 years 409,633 12,632 14,238 26,869

(b) R

— W FREY 7 2 — OB EIZ OV TIE EIRR KO DM OFEEDFE D=, MEE kO
RO RICESE, E2RWEHEO > LORRIZLVHEEL TWD, FFElRT —ZIZ2o0n
Tix., (4) #Zofhotv s ¥ — L MEghESRE,

() BFErrr—

2011 AEUEIKIC L 2 BBEA~OYEEIT, H) 100 MR LV L REVWEKOBAEN =59 L4
TE SN EBULL AT 72 D/ EW, 2L, MOAC X° RID 233K AE DM S R BT 5
TV HEEOR BRI L Db D TH D, LLAND, BEMEAGTD NT v o, B
RBFEMNKT T D EITRET SNZe o7z, O LTl e oo iE R, BR— AN
D DI T 1,500 N— LHEE SN D,

6¥EB D Province TIZEF 1 HEH7-0 OEIL 24 T7 9 FR—=Y B T38 H 1 FR—> &
HEEINTEY, KO EITEZIED 04~0.6%~EE & RiIAFEN D, Tud, KIFEBEZRHtK
TholmIlb b b, ZOWEIIFBERET HAESOLTIBRENICEE->TNDH L)
ZLThD, B, EEDI TR, MBEEO S OMENRIZICARINTORINA
WCHEBETOMERH LN, £ LEELZEELTYH, BF1HESH OFEROH A —1
MZFE2R0,
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# 11213 BKIC Xk 2 B ERE
(Unit: Million Baht)

Category . Inland Agri. Farmland
Ag:\oupal "Ifrr:elts Trgethc‘:arrop Livestock Fish Pr_o_d_. Reha_lbili- Total
Area Culture Facilities tation
Northern CP 488 931 31 44 436 1,445 552 3,927
Central CP 1,465 7,509 254 236 415 2,590 401 12,870
Total 1,953 8,440 285 280 851 4,034 953 16,797
(Share) (11.6%) | (50.2%) (1.7%) (1.7%) (5.1%) (24.0%) (5.7%) | (100.0%)
Source: Ministry of Agriculture and Cooperatives
(Notes)

Annual Crop: maize, cassava, sugar cane, etc.
Fruit Trees: banana, mango, etc.

Other Tree Crop: oil palm, para-rubber, etc.
Livestock: cattle, swine, poultry, etc.

(4) oot s & — L EgRE

A ¥ ORI F20E L 72 2011 4FEK OFFERE RN FRICIMD Lo b Tn5, Rk
& IR GERE D B E L R E I E A D 88.8%, ELFE + MW EXE DA FHT W ELE D 76.5%
W20, 2B 2011 AEEEK D KER S 2 EOTWD Z LD, TOMOEETIT, BOLE
NH A THEHBEREETHDLN, BEHEHEITL08% T, MHEHEDL 113% Th o, HEE, —MFE
JE, BEZBRWZZOMOE 7 X —OFFHEL, BEEHE T 10.3%, HHEHTE T 28.8%IZH F 5,

# 11.2.14 2011 4EEk DwkE
(Unit: Million Baht)

Direct Damage Indirect Damage Total
Infrastructure
Water Resources Management 8,715 1.4% - - 8,715 0.6%
Transport 23,538 3.7% 6,938 0.9% 30,476 2.1%
Telecommunication 1,290 0.2% 2,558 0.3% 3,848 0.3%
Electricity 3,186 0.5% 5,716 0.7% 8,901 0.6%
Water Supply and Sanitation 3,497 0.6% 1,984 0.2% 5,481 0.4%
Productive
Agriculture, Livestock and Fishery 5,666 0.9% 34,715 4.4% 40,381 2.8%
Manufacturing 513,881 81.5% | 493,258 62.0% | 1,007,139 70.6%
Tourism 5,134 0.8% 89,673 11.3% 94,808 6.7%
Finance & Banking - - | 115,276 14.5% 115,276 8.1%
Social
Health 1,684 0.3% 2,133 0.3% 3,817 0.3%
Social - - - - - -
Education 13,051 2.1% 1,798 0.2% 14,849 1.0%
Housing 45,908 7.3% 37,889 4.8% 83,797 5.9%
Cultural Heritage 4,429 0.7% 3,076 0.4% 7,505 0.5%
Cross Cutting
Environment 375 0.1% 176 0.0% 551 0.0%
TOTAL 630,354 | 100.0% | 795,191 | 100.0% | 1,425,544 | 100.0%

Source:  Ministry of Finance, Royal Thai Government and World Bank, "Thailand Flooding 2554 Rapid
Assessment for Resilient Recovery and Reconstruction Planning
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11.2.4 EIRR D&

BLE¥kY 7 ¥ — L ST 7 X —OEEEELSOHEEITONT, MEA - IHEREAE ORI
LENENOWEDOLR (%) ZHNTHEL, 612, UTOREZ LT, EIRR TOMOIELE
DFHHEEZIT> TN D ¢

EREITRFREIDIS U THINT 5 & AIAALTWS, 207D [#451X GDP FHIAITHIL TV
% 2022 F-F TOM GDP iR THIMSE T3,

SEMORAEL L O O%., BB IcB W T LHEOMEEIL U TEENEET D,
EIRR & ZDMOFHEDOFHEMEIZITFTROLEBY TH D,
# 11215 HEREROEL®

Case EIRR /% (BIC) ﬁ%ﬁﬁf%’;‘g‘”
SCWRM M/P 13.0% 1.08 20.46
REOMAL DR 1 29.3% 2.68 137.21
REROMAE DT 2 24.6% 2.17 127.24

11.25 RISEDHT

B2 LE AN LIZSE DN DD — 2T HOW TS E ST 21TV, O a2 T3
IZE LD, KO —ATOEMENE W=D, —EREDOARF] 22t (FEIROWBD 720 LE OB
K)o iof%ﬁA&LTmmﬁﬁ%ﬁﬁLTméoE%WM®# ANZHART | R 07—
ADFINETFOELDRKENWT LICHETRETH D,

# 11.2.16 B ELHT (SCWRM M/P)

Case IRR @52 (BIC) "Mgﬁf B(aﬁg")
%% 10%i8> 9.1% 0.72 -68.22
{25 20%7E 7.3% 0.53 -114.02
# 1 10%3H4 0 11.8% 0.99 -4.04
# FH 20%H4 70 10.8% 0.90 -28.54

£ 11217 BREESHT BEBOMEALEDLE 1)

¥
Case IRR /%5 (BIC) "Mgﬁf B%V)
1525 10%3/0 21.7% 2.12 91.38
{835 20%iE> 17.9% 1.71 58.31
# 1 10%3H4 0 27.1% 2.43 129.03
#F 20%H8 0 25.2% 2.23 120.84

* 11218 BICESH BRBEOMASOE 2)

Case IRR @52 (BIC) ﬁ%‘;ﬁf B;ﬁg")

{25 10%7E 18.7% 1.72 77.84

4% 20%i 15.4% 1.39 42.21

2 1 10%H#40 22.6% 1.97 116.35

2 20%H500 21.0% 1.81 155.47
BECRF B A > 50— T >3 T 11-17
BT Y oo a2
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11.3 HEHEE
1131 FERE eV =7 MEE

1 4 W

1) 72X YA RRKE

2) ALERBRARIE R HOK

3) F A7 7Y TR

4)  F T 2 )IFRIBEE B S O K i

2 B B

B ANZIT DENRAILBIRKIRICOW Tk & gt 288 €, FEXEADNEF T LT v 47
T V)N TR HisZ WK b BT 2 R BRI DR R 72 B & LT ORISR « FEREIERT IR
EAEDLETF v AT T Y)IFRIEIC T LEREEICAR LInT 2 X Y 5o 2R 2K B ONT AV ERER IR IE
WO IR & TR ORI N, 722 T )1 Ptk C o & HKR R AT D =
ENRBRERINT, ATHTIE, ZRHICOWTEREZR S ISR D O 2 Fhi 4 5.,

11.3.2 BEHLSEE L2 ET HIEE)

KRR CElREL AR E A BT AIEEITI FEn LB,
1) ABTL (BT, KL, 514 =r27, tHikE)

2) Mgk L GEEEKE. AKP)

3) #ET (kt)

4) BT (IKBLEE, & L)

5) BMEMR (LT v 7 E)

IO EEIND THEMELAER 1131127,

# 1131 ITHEHE (KKEI. mRI., #2T. #1)

R I A EEEHR
+T PEEI. LEEIE. R Ny ZR—, T RF—%
. = =T L—F— IREio—
KEE | T %@iFﬁ%ﬁgﬁL” S, ALYn—F. FRT
( 4 AH) rZh4=v iy
SA=0 a 7 — MRS a7V IFxY—EH JL—r
. — . ay 7 YIFY—HE, /L —,
JE AR BT H I EAG HodT b
)i =y JH, Ny JR—, T
7K FH B - k0 CToORRE K=, BB XA T
< —
e |Gt AR O 72> DI S TET R A
Bt e N _ : Ny JR—, TN =¥ ar
s | VR STy | R S s
i B AR ETERDO T D BT a7 YIxHh—HE, L —
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1133 7=z NRUBETHEO T =) —

S A ETIE, BEEDNED D 34 FHETREPETM (EIA) OEHi b NCEOEELZRD T
W5, LU B BUTIED T CIE A /R A KEESOTKEE  BEPHER X EIA $t4MT e > T 5,
iz, 7eres FTITRICER LEPREZELZ LTINS H, £7-, FETEHICE
DERSCEBRPMATICBIRZ RESRLS SNDIZ ELEZEZOND Mo T INLETEBRT D L,
JICA BREEA BB EHIHEIL I 2 PIIERBEHA (IEE) 2 L, RBEASEELZFHET L LN
VETH D EDOwRIZE T,

11.3.4 BENSHOBMER CFEXISR
Q) T YA SRR

FENGHIIL, T T v TSIy (T2EY) HAEA O ABEEITLE I
Fx A7 T YINAR & LT HENE 347 SOFENIALE L, £ O KERD T2 AR T
b5, FRIE, FHEAA SRZKBENRT TRAT HEHER (3263 5#t) %, 0T THUL S
NOBEDEUITZL < 72\, LRSS FEARG LEMITTF v 477 Y)IERTREL TN,
Flo, GHUSBOTIIDEERE, EL - BRAR, FrEd ~SAERR, BErEmIToh L
TV, 7238, FHEI A /S 2K BT 2 fER 3 2 14 BERR KIS MO 2 HEhEDERS & 652
215,

(2) HFERERPOE RS HOK S

FENBHIT, T T v Tagy (Tazy) RS TR O T ¥
F7IVINERERERL L, fESRIRER (EhE 9 5) RMZ I 2FAATH F, AV T 77—
DZEEFN AR T 7 m s « Lo THA T2 FBICEET S, &2 UK &G HER
(e, B IERRR . ) DR DR TH D, FIZ LRI T STE IR RS
THCERIIKE < AR 5D TWD S, T/ 20 7 BEBIEBHIE 258 2 TR & R T B
NEEFL TS, HHUTBWTIDEERR, [E5L - BARAKE, FFfET~SARR, FEargd
EWIM L TRV, Eo, HBEEPMREHTH D720, FHEBUKEEITEE OFT 2 (2., 72
D, KENDH Y ZDREDONRBRERMKE & BT, HIBROAERRZZRL TWD, 3B,
FEBOKES I3, F3ER SN TREAF OO 14 BpfRiE R, 2 Sk, KO 85 /K & AT 5,

B) F AT T VI FH R

EEBHE i DO f G s, T 0 B BFEK 100 km HiS E TOF ¥ A7 T V) T ch 5, A
MR TENERET 5T v AT T YT XIHLET D, S a 7 F7e 5N E OFRTHIE A %
BHIDIZTEAE R I NN—=LTWVWD, v FRRHCHMEGEZET 52 LidenetEx
HIVDH M, EAUINEZED I 53 S BEAF O EERAEE (0-60 km Hii, BMA 23dE5%) & OV _#itE (DOH
NEEFR) ORREHERDOTZODOE LT THH-20THDH, -, & TOIEEEIT RID CRIRE
B ROW NIZH D, 72X 34 R ZKEE & RIERIC, YHUIZBW IR E, B - AR
N, FFETREAERRR, BEERAEEY IO L TR,

(4) 2 F 2 )Iisse b & OFEK S

Z2F)NE, T AT TYINDOGID—D>TH A HISERZ IS, A7 r vz 7 MZksn
TIE. EEBHHEHE T 180 A2 BRI 2> & Bunlue K EEA AR FE TR O Bunlue 7K FEMRIA S TH
Do KRBT, ZORPGEM TEHEANICEAIN D, MRERICIT, FROFR, FEIERE
DA EIND, 1ZFEAEOHMPEERNHAINTWS, NOBEHIIF OMOALTH D, *t
GIKIENOZ F 2 )IE, 6 iR & 1 80E & 22T 5, ¥ T U)IE, K A8, . fHK,
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! The Enhancement and Conservation of National Environmental Quality Act (NEQA) of B.E. 2535 (1992)
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ElIHAWTELT, BORBREPREELZA L 0D LB, AEMICE 2 RE LOKEEZLT
WCEHKIT D,
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BESND, ZOBE (EBE Lkt K0 28BS 5701213, REFAT O 234 "]
RCTHD, Tarsvr (C2) Mo FABEOWFEMHRE T, WIRAER K IR ARIIIZ &L A
EVHTH Y | OB LK OB DFCAVTITIR K IR AR 721 T2 < JKIEOKEED 7

ICREXE SN D,
‘When low tide, water head difference When high tide. water l}ead gradient
would be large and positive river flow would be reverse, and river water
will increase. will flow back to the upstream.
7

Mean Sea Level

Mean Sea Level

$ —>
<.:j:3 upstream

downstream

1211 Lo

® IKAL& iR & DRARBIEND T, KRAFTEIRIC L 20 FREADHETEIINETH D, F v A
77X OR TR T, BRRBICERZR < RMIT R Ly, Lo LR s, BERHT
TEE, WTEDERETHY, RARMOFHIIZEHN L T2,

E—Rating curve . CHAO PHRAYA_010.0k e— Rating curve . CHAO PHRAYA_130.0k
Left Levee — — — = Right Levee Left Levee — = — = Right Levee
m Left Secondary Dyke — — — — Right Secondary Dyke m Left Secondary Dyke — = — — Right Secondary Dyke
350 r—Average passing discharge 9.00

| _Relation between water level

3.00 . . 8.00
250 |iS approximately 4,000m/s. ) _
: 7.00 —and discharge is clear.

2.00 6.00

1.50 5.00

1.00

40

0.50

0.00 3.00

-0.50 SR No relation between water—| 200

-1.00 level and discharge — 1.00

-1.50 0.00

-4,000 -2,000 0 2,000 4,000 6,000 8,000 10,000 12,000 -1,000 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
m3/s m3/s
Chao Phraya River: 10.0km Chao Phraya River: 130.0km
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KK EFHZ LI, KEJR - BOKEHICET 2 BRORER OFHMEIZE L T, Fx 4
7 X )R O RIS R i, T R & OIS &, iCIZ AR olEk s L
THERET 2 JARZREHL - B HIA N B 0 | WS OERIFTHAK & HAFEL TV D Z LR LIS
ST, LD ERFFEDO—> & LT, {WJIFD & OWEAER) 723K G BV TRNIKEE O T
BESN X 0 D7 K& L D BIRERA~OBK OB BN ITEEICH 5, FiT, Lz
X o T NIKEE D LB TN TR O T, JEEK, SRR, 7R D DA &
D572 DIRTEIR O E 0 AKITES IR EEIZR S,

ERLOE Y | BOKILE N OBOKILE RS DRV KIZE D | T3 U b 2 A EIZmiT
TR BID RMIBEARHOKEE (F FRES 1,500m%s) SCHFRIRE S D/ S 7a i & L DO 1kk
HEIZNRIL, PRIV TRIT %,

In low - middle basin, spilled water, local

rainfall, and natural runoff from sub-catchment
return to Chao Phraya River.

3,500m3/s 2,800m3/s
!- As usual, overflow l Inundation depth and
occurs due to volume will decrease
shortage of existing thanks to floodway.
flow capacity.

However, discharge near
Y % Ayutthaya is almost same

regardless of whether
1,400m3/s 1,200m3/s floodway is installed or not.

X 12.1.3  {AJIZKEE > b OILEE & IRER D> HIFIKBE~DR Y 7K

Design High Water Level (DHWL)
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100
Fig- Design High Water Level in Chao Phraya River
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—— DHWL (proposed in the study)
8.0 DHWL + Freeboard (+0.5m)
----- Height of parapet wall installed by BMA
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1-1 Kickoff Meeting or Technical Working Group Meeting or Steering Committee Meeting
1-1-1 Kickoff Meeting for Component 1-2 (15 February, 2012)

MINUTES OF MEETING
ON
KICKOFF MEETING
FOR
SUBCOMPONENT 1-2 OF

PROJECT FOR COMPREHENSIVE FLOOD MANAGEMENT PLAN FOR
THE CHAO PHRAYA RIVER BASIN IN KINGDOM OF THAILAND

AGREED UPON BETWEEN
OFFICE OF NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT BOARD
(NESDB)
ROYAL IRRIGATION DEPARTMENT, MINISTRY OF AGRICULTURT, AND
COOPERATIVES (RID/MOAC)
DEPARTMENT OF WATER RESOURCES, MINISTRY OF NATURAL
RESOURCES AND ENVIRONMENT (DWR/MNRE)
AND
THE CONSULTANT TEAM OF JAPAN INTERNATIONAL COOPERATION
AGENCY (JICA)

Bangkok, February 15, 2012

~1/ % 7\

Mr. Prasit Sitho Mr. Yoshiharu MATSUMOTO
Chief Engineer {Executive Advisor in Leader,
Survey and/or Design), RID The Consultant Team of  Japan

International Cooperation Agency
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1. Introduction

Based on the Record of Discussions on the Project for Comprehensive Flood Management Plan
for the Chao Phraya River Basin (hereinafter referred to as “the Project”) signed on 13 January
2012 among National Economic and Social Development Board (hereinafter referred to as
NESDB), Royal Irrigation Department, Ministry of Agriculture and Cooperatives (hereinafter
referred to as “RID™), Department of Water Resources, Ministry of Natural Resources and
Environment (hereinafter referred to as “DWR™) and the Japan International Cooperation
Agency (hereinafter referred to as “JICA”), the Kickoff Meeting of its Subcomponent §-2 was
held on 15 Febroary 2012 with the presence of 36 participants from the headquarters and the
regional offices of RID, DWR, the Thai International Cooperation Agency (hereinafter referred
to as “TICA”), and JICA.

The agenda for the meeting is ftem 1: Introduction, Item 2: Report of Record of Discussions and
substantial issues, Ttem3: 3.1 Presentation of Work Plan, 3.2 Requested information, 3.3 Propose
Counterpart Team/Technical Working Group, ltem 4: Other business (if any)

_In this meeting the Work Plan for Subcomponent 1-2 was presented by the JICA Consultant
{’ Team and was generally accepted by the Thai side. The manner for data collection was also )
s discussed in the meeting.

The list of attendance is presented in Annex.
Il Major Eems Discnssed

Major discussions made in the Kickoff Meeting among NESDB, TICA, DWR, RID and JICA
arc as follows:

1. Report on Record of Discussions

It was explained that the cooperation agreement on the Project between Thailand and Japan

/ . had been made in the Record of Discussions dated 13 January 2012. The backgrounds,

i, components, and implementation period of the Project, set-up of a steering committee and
inputs from JICA and Thai side were also explained in the meeting.

2.  Updaliing of Other Components

Mr. Taniguchi of the JICA Thailand Office updated the progress of the other project
components,

= Flight permission for the LIDAR survey (Subcomponent L-1) will be applied for on 22
Febroary 2012. The flight will be hopefully possible from a week afier the permission is
issued.

o Department of Highway and RID agreed on the prant-aid projects (Component-2).
Official requests prepared by the two agencies will be sent to the Japanese Embassy
throngh TICA. This process is going to be finished by 24 February 2012.

s There is no specific project for the Pilot Project (Component-3) at this time due fo the
urgent implementation schedute. Candidate projects are still welcomed.

3. Work Plan

Mr. Matsumoto, the Leader of the JICA Consultant Team presented the Work Plan for the
Subcomponent 1-2. The Work Plan is composed of four chapters, Chapter 1: Introduction,
Chapter 2: Outline of Master Plan proposed by Strategic Formulation Commitiec for Water
Resources Management (hereinafter referred to as “SCWRM™), Chapter 3: Plan of Operation
and Chapter 4: Inputs and Undertakings. After the presentation, discussions were made as

_—
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summarized below:
(1) Involvement of Other Agencies

RID expressed their concern how to involve other concerned organizations besides
RID and DWR o participate in the Study. The JICA Consultant Team
answered that NESDE should play a role as a coordinator among relevant
agencies as agreed in the Minutes of Meetings dated 22 December 2011 (Annex-1 of the
Work Plan).

(2} Detailed Work Plan

RID requested the JICA Consultant Team to make clear scope anc details of the Work
Plan , since RID have to study by themselves on the tasks that the JICA Study
could not be covered within the JICA Study period (1.5-year). The JICA
Consultant Team answered the study in principle will cover the project
components of the action plan of integrated and sustainable flood mitigation in
Chao Phraya River basin, which were unveiled by Thai Government Master
Plan in January 20, and more concrete work plans based on preliminary
studies by the Integrated Study Project on Hydro-mateorological Prediction
and Adaptation to Climate Change in Thailand (hereinafter referred to as
“TMPAC-T”) and the International Center for Water Hazard and Risk
Management (hereinafter reforred to as “JCHARM?®) could he presented to
Thai side in April 2012,

(3) Flood Simulation Software and Technical Transfer

It was agreed that MIKE series software would be used for the flood simulation in the
Study. The JICA Consultant Team also agreed to convey a request of That side on seminar
or training on the software application.

(4) Other Suggestions

The JICA Consultant Team generally agreed to take into consideration the following
requests by RID:

» Study based on topographic data for appropriate design of dikes and flood walls.
Concept of shelter that is accessible and away from petential flood area.

& Tnclusion of the 2008 and 2010 floods in addition to those in 1995, 1996, 2006 and
2011 for verification of the flood simulation madel, depending on the available time
of project study.

4. Data Collection

Mr. Katayama, Deputy Leader of the JICA Consultant Team requested RID to urgently
appoint counterpart perscnnel to facilitate the data collection. RID proposed to set up an
inter-department committee as well as a technical working group for the purpose of
inter-department  coordination including data collection and agreed to appoinl such
representatives by the end of this week. Mr. Kanchadin of RID will act as a coordinator of
RID. Regarding the set up of the inter-department committee and technical
working group, JICA Consultant Team answered that the Team would convey the
proposal to JICA,

-1/
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ANNEX

List of Attendance

Thai Attendants (Royal Trrigation Department)

NAME

POSITION

My, Prasit Sitho

Chief Engineer (Executive Advisor in Survey and/or
Design)

Mr. Pongsthakorn Suvanpimol

Expert on Hydrology for Deputy Director General on
Operation and Management

My, Somkiat Prajamwong

Director of Project Management Office

Mr. Suwanng Yuvananon

Senior Expert on Survey and Photogrammetry,
For Director of Office of Engineering and
Topographical and Geotechnical Survey

Mr. Phonchai Klinkhachorn

Chief of Hydrological Information and Forecast Group,
For Director of Office of Water Management and
Hydyology

Mz. Tosapol Wongwan

Chief of Budget Analysis Group,

Mzr. Chatchai Boonlue

For Director of Budget Programming Division
Director of Foreign Financed Project Administration
Division, Office of Project Management

Mrs. Phattaporn Mekpruksawong

Chief of Project Planning Group 1, Office of Project
Management

Mr. Kanchadin Srapratoom

Chief of Loan Project Branch, Foreign Financed
Project Administration Division,

Mrs. Sakuntala Bhatitrummarak

Toreign Relations Officer (Professional Level)
For Director of International Cooperation Division

Mrs. Janjira Buddhawong

Foreign Relations Officer (Professional Level)
Foreign Financed Project Administration Division

Ms. Sakaoduan Khayanying

Foreign Relations Officer (Professional Level)
International Cooperation Division

Mrs. Jira Sukklam

Chief of Research and Applied Hydrology Group,
Office of Water management and hydrology

Ms. Wanwisa Mama

Engineer
Office of Water management and hydrology

Mrs. Patcharawee Suwannik

Civil Engincer (Professional Level)
Office of Water management and hydrology

My, Weera Wangworawong

Engineer (Professional Level
Foreign Financed Project Administration Division

Mr. Vipob Teamsuwan

Civil Engineer (Professional Level}
Office of Water management and hydrology

Mr, Charoen Amornmorakot

Engineer (Professional Level)
TForeign Financed Project Administration Division
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Thai Attendants (Roval Irrigation Department)

NAME

POSITION

Mr. Noppadol Kowsuwan

Representative of Regional Irxigation Office 1

Mr. Kanching Kawsard

Representative of Regional Irrigation Office 3

Mz, Boonthum Panpiamphot

Representative of Regional Irrigation Office 4

Mr. Teerawat Thamniyom

Representative of Regional Trrigation Office 10

Mr. Chairat Chaisawat

Representative of Regional [rrigation Office 12

Mzr. Sekchai Chauewanitchakorn

Representative of Regicnal Irrigation Office 13

Thai Attendants (Other Agencies)

NAME

POSITION

Mr. Pradet Sangsawang

Representative of Department of Water Resources o

Mr. Satja Promsorn

Representative of Department of Water Resources

Mrs. Somsuan How

Representative of Thailand International
Development: Cooperation Agency

Mrs. Panthila  Sangjun

Representative of Thailand International
Development Cooperation Ageney

NESDB: National Tconomic and Social Development Burcau
TICA: Thailand International Development Cooperation Agency

DWR Department of Water Resources
RID: Royal Irrigation Department

Japanese Attendants

NAME

POSITION

Mr. Hajime Taniguchi

JICA Thailand Office

Mr. Kobchai Songsrisanga JICA Thailand Office
Mr. Matsumoto Yoshiharu JICA Study Team
Mr. Katayama Masami JICA Study Team
Mr. Akio  Shichijugari JICA Study Team

M. Takayuki Hatano

JICA Study Team

Mrs. Mizuyori Tomoko

JICA Study Team

Mr. Kazutoshi Masuda

JICA Study Team
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1-1-2 Technical Group Meeting for Component 1-2 (24 April, 2012)
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1-1-3 Progress Meeting for Subcomponent 1-2 and Component 2 and Inception Meeting for
Component 3 (27 July, 2012)
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1-1-4 Second Technical Working Group Meeting for Subcomponent 1-2 and Component 3
(29 October, 2012)

Al-17



Al1-18



Al1-19



Al1-20



Al-21



Al-22



1-1-5 Technical Meeting on Modeling for Subcomponent 1-2 (13 November, 2012)
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LOCATION MAP OFBANG RAKAM AREA
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SKEMATIC DIAGRAM
LOCATION OF SUGGESTED CHANGE ON HYDROLOGICAL STATTIONS
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1-1-6 Steering Committee Meeting for Subcomponent 1-2 and Component 3 (12 December, 2012)
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Attachment

Conceptual Framework of CFMP
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1-1-7 Technical Group Meeting for Subcomponent 1-2 (19 December, 2012)
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1-1-8 Technical Group Meeting for Subcomponent 1-2 (10 January, 2013)
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ANNEX B
LIST OF STUDY CASE FOR FLOOD ANALYSIS MODEL (continued)

1. Resulis of Flood Model Analysis
Using the flood madel of reproducing the 2011 flood, cases with countermeasures are analyzed.

<CASE>

Case 0-0

Case 0-1

Case 9-1

Case 9-2

Case 9-3

Case 9-4

Case 9-5

Case 9-6

Case 5

Case |

Case 2

Case 2-1

Case 7

-201! Flood without dyke breaches,

- 2011 Flood without dyke breaches.

= Dyke elevaling around the ecanomic zone by DOH, DOR near Bangkok area.
- 2011 Flood without dyke breaches,

- Dyke elevating around the economic zone by DOH, DOR near Bangkok area,
C7 : Effective operation of existing dams.

=201 Flood without dyke breaches,

- Dyke elevating around the econemic zone by DOH, DOR near Bangkok area,
C2 : Flood control volume with new dams.

- 2011 Flood withoul dyke breaches,

- Dyke elevating around the economic zone by DOH, DOR niear Bangkok area.
4 : Flood control valume in retention ponds.

- 2011 Flood without dyke breaches,

- Dyke elevating around the economic zone by DOH, DOR near Bangkok area,
©5-2 : Flood control with Ayutthaya diversion channel {1,400m™s).

-2011 Flood without dyke breaches.

- Dyke elevating around the econemic zone by DOH. DOR near Bangkok area,
C6-2 ; Flood Control with central diversion channels (500 m’ /s).

- 2011 Flood without dyke breaches,

- Dyke elevating arotnd the ecanomic zone by DOH, DOR near Bangkok area,
C6-1 : Flood control with east or west diversion channels (1,500 m¥s).

- 2011 Flood without dyke hreaches,

- Dyke elevating around the economic zone by DOH. DOR near Bangkok area,
C5-1 : Dyke elevating up to DHWL + freeboard of 0.5m.

-2011 Flood withoul dyke breaches,

- Dyke elevating around the economic zone by DOH, DOR near Bangkok area
C2 : Flood control volume with new dams,

C4 : Flood control volume in retention ponds,

C5-1 : Dyke elevating up to DHWL + frechoard of 0.5m,

C6-1 : Flood control with east or west diversion channels (1,500 mﬁs),

C7 : Effective operation of existing dams.

- 2011 Flood without dyke breaches,

- Dyke elevating around the economic zone by DOH, DOR near Bangkok area,
C2 : Flood control volume with new dams,

4 : Flood control volume in retention ponds,

C5-1 : Dyke elevating up to DHWL + freeboard of 0.5m,

(C5-2 : Flood control with Ayutthaya diversion channel (I:40On13/s),

C6-1 : Flood control with east or west diversion channels (1,500 m3.’s),

C7 : Effective operation of existing dams.

- 2011 Fleod without dyke breaches,

- Dyke elevating around the economic zone by DOLL DOR near Bangkok area.
C2 : Flood control volume with new dams,

C4 : Flood control volume in retention ponds,

C5-1 : Dyke elevating up to DHWL + freeboard ot 0.5m,

C5-2 : Flood control with Ayutthaya diversion channel (],4001113/5),

C6-1 : Flood control with east or west diversion channels (1,500 m/s),

C6-2 : Flood Control with central diversion channels (500 m'/s),

C7 : Effective operation of existing dams.

- 2011 Tlood without dyke breaches

- Dyke clevating around the economic zone by DOH, DOR near Bangkok ares,

= B-2



Case 8

Case 8-1

Case 10

Case 11

C35-1 ; Dyke elevating up to DHWL + fieeboard of 0.5m,
C6-1 : Flood control with east or west diversion channels (1,500 m* /s).
- 2011 Flood without dyke breaches,

- Dyke elevating around the economic zone by DOH, DOR near Bangkok area.

- Primary dyke elevaling up (o peak waler level.
- 2011 Flood without dyke breaches,

- Dyke elevating around the economic zone by DOH, DOR near Bangkok area,

C2 : Flood control volume with new dams,

C4 : Flood control volume in retention ponds,

C6-1 ; Flood control with east or west diversion channels (1,500 m¥/s),
C7 : Eftective operation of existing dams,

- Primary dyke elevating up to peak water level.

- 2011 Flood without dyke breaches,

- Dyke elevating around the economic zone by DOLI, DOR near Bangkok area,

C5-2 : Flood control with Ayutthaya diversion channel (1,400m’s),
C6-2 : Flood Control with central diversion channels (500 m'Vs),
C7 : Eftective operation of existing dams.

=2011 Flood without dyke breaches,

- Dyke elevating around the econamic zore by DOH, DOR near Bangkok area,

C6-2 : Flood Control with central diversion channels (500 m*/s),
C7 : Effective operation of existing dams.

& _
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1-1-9 Technical Group Meeting for Subcomponent 1-2 (21 January, 2013)

BI04

MINUTES OF MEETING
ON
THE TECHNICAL GROUFP MEETING FOR SUBCOMPONENT 1-2
OF
PROJECT FOR COMPREHENSIVE FLOOD MANAGEMENT PLAN
FOR THE CHAO PHRAYA RIVER BASIN IN THE KINGDOM OF THAILAND

AGREED UPON BETWEEN
ROYAL IRRIGATION DEPARTMENT, MINISTRY OF AGRICULTURE AND COOPERATIVES
(RID/MOAC)

AND

THE STUDY TEAM OF JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Bangkok, January 21, 2013

SektiL R i

7
Dr. Somkiat PRAJAMWONG M, Takahiro MISHINA 'I
Direetor,
Office of Project Management
Royal Tirigation Department
Ministry of Agriculture and Cooperatives

Leader
JICA Study Team for Subcomponent -2
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the Phase I Investigation of Conceptual Plan on the West Floodway Project. The detailed hydraulic
analysis on the proposed floodway shall be conducted in February. This project was commenced on
August 30%, 2012 and will be completed on October 23, 2013 to cover the study area of 17,557
km® After February 2013, the praject proposal shall be presented 1o the pubiic to obtain their
consersus. The proposed project includes five cases including (1) Chao Plraya River Drainage
Capacity Improvement, (2) Ta Chin River Drainage Capacily Tmprovement, (3) Improvement of
Lower Western Chao Phraya Avea (including Monkey Cheek area), (4) Improvement of Lower
Western Ta Chin Area, and (5) Western Floodway Improvement. Regarding the Western Floodway
project proposal, three roules shall be proposed to the public for theiv consideration including (A)
Chao Phraya (Krokphra) — Mae Klong (Ban Pang), (B) Chao Phraya (Kao Loew) — Mae Klong
{Ban Pong) and (C) Ping River (Khanu Woraluck Buri) — Mae Klong (U/S of Mae Klang Barrage,
Tha Muang).

3  DISCUSSION ON PRESENTED NATERIAL
RID requested the Study Team to present;
+  The study resulis regarding predicted water levels of Case 10 and Case 11 in order to show the
difference between these 1wo cages to prove the effectiveness of the Ayutthaya bypass canal,
« The site specific (upper, mid and lower basins) countermeasures with more detailed

information fo manage the basin with the holistic approach,
+  The countermeasures to manage the inundation in areas between Chal Nat fo Ayutthaya.
+  The simulation results of the case with the floodway diverting water from the upstream of
Nakhon Sawan,
RID also suggested to the Study Team
«  To include the West Floodway project as a countermeasure in the JCA Study Report.
« Toorganize the results of Flood Analysis Medel by presenting the inundation depth and period,

To evaluate Risk Index for the Mid and Upper Basing lo evaluate the effectiveness of
countenneasures in the enter Chao Phraya River Basin.

Mr, Takeya from the HCA Headquarter responded to RID that the combination of countermeasures
which brings (he most effective outcome must be implemented first.  Initially, the probability of
the 2011 year flood was assumed to be about the 1 in 70 year; however the rainfall analysis
concluded that it can be as close as the 1 in 100-year-flood which led the Snidy Team to propose
the | in 100-year-flood as the target fload. With the Laser Profiler data (topography data with 10
em vertical accwacy), the Study Team investigates the effectiveness of each countermeasure and
the combination of these countermeasures under the 2011 flood event as well as the additional 6
severe rainfall events in the past. Current agyicultural practice in Thailand folerates inundatior in
agticultural lands in some extent that flood may ot always bring damages bui mey also bring some

S
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benefits to the public. [f it changes to more modernized practice with less tolerance to inundation in
the future, the effectiveness of countermeasures must be re-evaluated to reflect the changes, The
lower basin can be protected from flooding by letting the controlled inundation oceur in the upper

reach.

MEETING ADIOURNS AT 17:30 PM.
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1-1-10 Technical Group Meeting for Subcomponent 1-2 (18 February, 2013)
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1-1-11 Technical Group Meeting for Subcomponent 1-2 and Component 3 (10 June, 2013)
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1-2 Academic Meeting
1-2-1 Conference on the Chao Phraya Flood Management Master Plan

Al1-78

Conference on the Chao Phraya Flood Management Master Plan

Background

Responding the official request from Royal Thai Government, the technical assistance
of updating flood management plan of the Chao Phraya River Basin has been started since
January 2012 and will be wrapped up m conung June 2013_

The JICA consultant team has been working for wide range of studies on the Chao
Phraya Raver flood management such as confirmation of topographical condifions and discharge
capacities mcorporating tidal effects. developing basin wide hydrological model. and
preliminary economic, social and environmental assessment.

The titled conferences will exchange knowledge and experience among Thai acadenua
concemned government officials and the Study Team 11 order to deepen the nnderstanding about
the study results and improve the final output_ In the 1% and 2 conferences in May 2013, all the
participants had active discussions and seemed to suceeed in deepening understanding about the
Flood Management Master Plan. Subsequent to theni 3™ and 4™ conferences will be held as
below.

Date and Venue:

1" Conference: May 22 2013, 9:00-12:00, at RID meeting room
2" Conference: May 23 2013, 13:30-16:30. at RID meeting room
3" Conference: June 10 2013, 13:30-17-30, at RID meeting room
4™ Conference June 11 2013, 13-30-17:30, at RID meeting room

Meeting subjects
Ist Conference

Topic 1 Executive Summary

Topic 2 Runoff characteristics of the Chao Phraya River and approach for the
Master Plan

Topic 3 Effectiveness of diversions; the Outer Ring Road channel, East and/or West
diversion channels

2nd Conference
Topic 4 Effectrveness and adverse impact of Ayutthaya Bypass channel

Topic 5 Setup the design high water level consideting secondary dyke and
constramnts of maxinmm height of dyke

3rd Conference
Topic 6 Optimal operation of existing dams

Topic 7 Follow-up discussions derived from previous conferences regarding:



4" Conference

Topic 8
SCEnarto

Topic 9

- Flow capacity of downstream area, near the rniver mouth

- Effectiveness and himitation of all countermeasures

- Vertfication of the model by the inundation sifuation

- Flow distribution and discharge hydrograph, such as Sakae Krang and
Tab Salao Ravers

Verification of flood control scenario by other ramfall patterns and another

Constderation of flood mutigation in the Tachmn River Basm
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1-2-2 Questions and Answers Conference on the Chao Phraya Flood Management Master Plan
(22 May, 2013)

Questions and Answers

Conference on the Chao Phraya Flood Management Master Plan
22 May 2013, 09.00 —12.00 hrs.
Sippanondsa Ketudat meeting room, 1% Floor, Building 4
Office of the National Economic and Social Develoapment Board

[QUESTIONS & ANSWERS, DISCUSSION RECORDS]

1. A participant guestioned about slides 13-16 of presentation that the reason why the
discharges in the Sakae Krang River and Tab Salao River are different in slides 13 and
14. The participant also requested that HICA includes benefits of diversion channel in
the final report.

JICA responded that the figure shows peak flow discharge. With the construction of
diversion channel which made the water level in the Chao Phraya River decreased, it is easy
to make discharge from the Sakae Krang River and the Tab Salao River flow in to the Chao
Phraya River. If diversion channel is not going to be constructed, water level in the Chao
Phraya River will be still high.

2. A participant questioned that in the slides from 13 — 16, how do JICA determine
these canal capacities; especially for the Sakae Krang River and Tab Salao River (In
Slide 12 “2011 Flood”, Sakae Krang River is 0 m?/s and Tab Salac River is 200 m¥/s. In
Slide 14 “SCWRM M/P Full Menu”, Sakae Krang Riveris 300 ma,fs and Tab Salao River
is 800 m’/s. Why numbers are different?).

JICA responded that the hydrograph of the Sakae Krang or Tab Salao Rivers gives the answer.

3. A participant commented that if the water is diverted to the diversion channel, the
inundation of upstream side may be decreased, therefore the time of inundation
also decrease. This should be included in the study report,

JICA responded that the figure shows the total area of inundation. The duration of
inundation will be presented at the next meeting.

4. A Participant reminded that the 2011 flood was exceptional and it was not average
occurring in Thailand. The participant questioned about the JICA proposal on the
optimum dam operation that whether JICA used the right parameter in the
simulation or not. Also, the participant requested JICA to clarify the peak discharge
of the case without dam operations at Nakhon Sawan shown in slide 7, whether
6,587 m°/s means the simulated data of the peak discharge without dam.

JICA agreed with the participant’s comment regarding the dam operation that it is very
challenging to answer the guestion about whether there are more effective dam cperation

exist or not. JICA considers the 2011 dam operation was the best all the above. In addition,
in terms of the operation rule, there is always the room for the improvement. JICA clarified

16
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that 6,587 m>/s is the simulated peak discharge without dam, which means the natural
discharge condition without dam.

5. A participant questioned 1) the reason why the discharge after optimizing the dam
operation is still higher than the year 2011, 2) the flood volume in 2011 which was
stored in 12.5 million Rai inundated area.

JICA replied that 1) the difference is made because one includes the countermeasures of
construction of new dam and effective operation of existing dams, and another one only
includes effective operation of existing dam.

6. A participant questioned that for the calculation of effectiveness of each
countermeasure and internal rate of return, in addition to the inundation area,
whether the depth and duration of inundation, and the local subsidence in terms of
sea level were taking into account,

HCA replied that the depth and duration of inundation were already considered in the study.
The duration in simulation is from July 1 to December L Discharge from the Chao Phraya
River and tributaries and also inundation areas are calculated for everyday. JICA answered
that observed tidal level is used for the simulation and for the ground level the LIDAR
topographic data is used.

7. A participant commended that the JICA study only includes the major rivers, and
does not include the minor and small rivers. The flood damage is alse occurred by
the leakages through those small rivers. The participant also proposed to construct
dykes along the coast as a solution,

8. A participant questioned 1) Page 13, whether the effects of the Sakae Krang River
are reasonable or not as the figure shows different finding from the one worked in
another working group, 2) assumption to use the 2011 Flood as a basis for the
analysis is acceptable for long term planning or not, 3) the simulation without the
dyke breach, this assumption is reasonable for the good planning or not, 4} JICA
should present water level because in Thailand, overflow of dyke is always the issue.

9, A participant asked about whether the sea level is at 2 m above mean sea level or
not,

JICA answered that sea level is observed data therefore not the constant value.

10. A participant asked about the accuracy of topographic survey used in simulation and
whether JICA used LIDAR data for the area around Nakhon Sawan.

JICA replied that IICA used LiDAR data for topographic data, including Nakhon Sawan, which
is precise and accurate with the error of 10 em. For river channel, cross section data
surveyed by RID was used.

11. A participant questioned that 1) whether inundation area was derived from satellite
images, RADARSAT collected once or twice a week, or the data surveyed and
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collected by GISTDA during flood in 2011, and 2) the reason why there is difference
between the simulation result and GISTDA data.

JICA replied that GISTDA is a satellite image processing, which is why there are some
differences between the GISTDA figure and the simulation result figure.

12. A participant questioned about 1) the method of runoff estimation in the flooding
area, 2) the calibration of fload depth in the inundated area.

ICA replied that 1) Tissen method was applied to distribute the rainfall, and 2) the
calibration was done by the comparison of water level and discharge in the river channel.

13. A participant questioned if the runoff coefficient can be roughly estimated.
JICA responded that this item will be presented in another meeting.

14. A participant asked to check the black lines of result in page 22 and 34.
JICA answered that the black line in page 22 is correct but there is mistake in page 34.

15. A participant questionad that 1) whether the 2011 case can be used as the base case,
2} any additional evidence which can prove the accuracy of the simulation results, 3)
at the Nakhon Sawan station, the channel capacities for different combination of
countermeasures such as with no dam, with effective dam operation etc, suggested
by NCA is different from RID's findings. The effectiveness of the dam operation
towards the Nakhon Sawan station need to be further discussed.

16. A participant commended that additional canals and tributaries need to be included
s0 that Thai government can use this master plan as the river database system
{development of national river inventory system).

JICA responded that some canals and tributaries are included as shown in the schematic
diagram. If other tributaries or important canals need to be included, we could discuss this
issue, however it iz suggested by JICA that current river system is sufficient to simulate the
2011 flood,

17. A participant commented that the countermeasures must be effective for the flood
mitigation as well as the drought mitigation.

1ICA agreed with the participant’s comment and responded that IICA proposed dam
operation rule curve considering both flood and drought mitigations.

18. A participant questioned that with different land use in the future, whether the JICA
proposed countermeasure would be different or not. The participant also

guestioned about the effectiveness of floodway,

JICA responded that it is a very important point; however JICA has only focused on current
land use, therefore when the change in land use is significant, additional analysis must be
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conducted, With the focus on the protection of the economic area (Bangkok and Ayutthaya
areas), ring road dyke is much cost effective than the flood diversion.

19. A participant commended that 1) the model underestimates at the Bangsai area, 2)

the ohjective of the study is 1 in 100 flood return period which must be clearly stated,
3) limitation must be stated, 4) rule curve information such as storing more water at

the beginning of August etc, must be clearly stated.

JICA appreciated the suggestions.
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1-2-3 Questions and Answers Conference on the Chao Phraya Flood Management Master Plan
(23 May, 2013)

Questions and Answers

Conference on the Chao Phraya Flood Management Master Plan
23 May 2013, 12.30—16.00 hrs.
Sippanondsa Ketudat meeting room, 1% Floor, Building 4
Office of the Mational Economic and Sacial Development Board

[QUESTIONS & ANSWERS, DISCUSSION RECORDS]

1. A participant commented that RID is not responsible for all structures as some
structures are managed by DOR, DOH and municipality, The participant raised his
concern about conflicts among government agencies and social impacts.

JICA replied with sharing the measure taken by Japanese government about 40 to 50 years
ago that all houses were moved out frem the river courses to manage the situation. JICA
suggested that from the engineering point of view, instead of heightening the primary dyke,
the secondary dyke must be maintained.

2. A participant shared his appreciation for JICA to produce the H-Q curve. Also the
participant questioned that whether using the averaged rating curve is appropriate
or not.

HCA responded that the averaged rating curve is used to evaluate the averaged flow
capacity during the flood. Therefore, the rating curve should be modified for another
purpose, such as navigation purpose.

3. A participant questioned 1) the required size of the monkey cheek in order to
accommodate flood water, 2) whether the secondary dyke was included in the
simulation.

JICA suggested to see the Material No.4 for the required size of the monkey cheek and
answered that the secondary dyke was included in the simulation.

4. A participant requested to elaborate further that 1) without dyke hreach on the
secondary dyke in the 2011 flood, what would be happened, 2) the channel capacity
of the lower Chao Phraya River with the tidal effect.

NCA responded that 1) the simulation result of without dyke breach in the 2011 flood can be
seen in Material No.4 page 24, 2) the flow capacity depends on tidal level, however
according to the analysis the average flow capacity is 3,000 m>/s as shown in Material No,2
page 28.

5. A participant commended that BMA has a plan to construct the dyke of 3.5 meter
high and the channel capacity of the lower Chao Phraya River should not exceed
3,500 m>/s. Another participant questioned the definition of the channel capacity as
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3,500 m3/s if it means that although water level increased at the lower Chao Phraya
River, the water can be contained within the channel,

HNCA responded that due to the limitation on observation data in this area, JICA is only able
to present the calculation result. JICA recommends that it would be beneficial to obtain the
H-Q relation per hour, rather than the data per day.

6. A participant questioned about 1) the assumption on the capacity calculation from
Bang Sai to the Gulf of Thailand, 2) the reason behind why the inlet of the Outer Ring
Road Diversion Channel is located as proposed.

JICA responded 1) by showing Figure 1.2.27 in Material 02 of page 1 to 28, and 2) the inlet
location was selected in order to drain the water from the Pasak River,

7. A participant commented that it would be effective if the Ayutthaya bypass channel
can drain water directly to the sea and the bypass does not contribute to increase
the discharge.

NICA responded that the Ayutthaya bypass is proposed in order to increase the flow capacity
in the bottle neck section in Ayutthaya; therefore, it does not increase the channel capacity
further downstream.

8. A participant guestioned that 1) the construction of Ayutthaya bypass can increase
the flow from Bang Sai to the Gulf of Thailand, where the increased amount of water
flow, and 2) the equation used for the sirmulation whether it was steep slope with
upstream control or mild flow with downstream (tidal) control. The participant also
guestioned that whether 1ICA analysis is socially or logically acceptable or not,

1CA responded that the basic understanding is the lower channel has sufficient capacity to
accommodate such increased flow. Ayutthaya bypass gives adverse impact, whereas Outer
Ring Road Diversion Channel has positive impact. For the calculation, the observed sea level
was used, NCA questioned that whether it js more socially acceptable if JICA proposal
includes only the Outer Ring Road Diversion Channel.

9. A participant commented that 1) the real situation is three dimensional however the
maodel is two dimensional, 2) the Ayutthaya bypass is a good idea however it can
only improve the condition in the Ayutthaya area, In order to protect Bangkok, the
construction of bypass directly from Bang 5ai to the Gulf of Thailand is required.
Another participant requested to elaborate further on the inundation pattern
occurred in each inundatad area.

HCA referred Material No.6 for the explanation,

10. A participant commented that the protected areas are different from the inundated

areas in the 2011 flood. The participant expressed his concern on the adverse

impacts on the enlarged protected areas.
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1CA replied that the protected areas are based on Thai government’s suggestion,

11. A participant requested to present the effectiveness of the proposed
countermeasures for other flood.

JICA replied that the results will be presented at the next meeting in lune,
12. A participant questioned about the current capability of flood protection system.
JICA responded that the objective of the study is to determine the optimum combination of

countermeasures in order to accommaodate 1 in 100 year flood return period event. The
next step would be analyzing 1) the current capacity and 2) the method of improvement.
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1-2-4 Questions and Answers Conference on the Chao Phraya Flood Management Master Plan
(10 June, 2013)

Questions and Answers

Conference on the Chao Phraya Flood Management Master Plan
10 June 2013, 13;00-17:00 hrs.
1EC 300 Room, ;i Floor, IEC Building
Royal lrrigation Department

[QUESTIONS & ANSWERS, DISCUSSION RECORDS]

Questions & Answers

1. A participant argued there are no existing irrigation schemes from Nakhon Sawan to
Chainat. They are mostly pump irrigation schermes. The irrigation systems from Chao
Phraya Dam are found mostly downstream of Chainat and not between Nakhon Sawan
and Chainat. The participant requested to clarify if the water is released for the purpose
of irrigation.

MCA said that water is released for navigation and ecological reasons as well. Another
participant asserted that the water that they discharged is irrigation water. The participant then
echoed the report on Page 29 about the maximum amount of water supply to irrigation areas in
the East and the West. In downstream of Nakhon Sawan, the minimum amount of water supply
is about 120 MCM/month. Another participant commented that the discharge at the Chao
Phraya is at least 70 ma,’s (50 ma/s. for water supply and 20 ms;"s for sanitation) during dry
season.

2. A participant pointed out a number of issues:

s RID's Mismanagement of the massive 2011 Floods was publicly blamed. The
participant requested to clear that the simulation done by JICA was a post-flood
simulation. In 2011, they did not expect the massive amount of water that hit the
Chao Phraya River, The participant stressed that there is water shortage every other
year in the country. In response to that, from April-May of 2011, they decided not to
release waters (based on the excessive discharge of water in 2010).

s  Thailand experiences a hi-model peak flow twice a year (May and August), therefare
the participant is concerned about having only one rule curve. The Rule Curve must
ideally have two modes. The participant requested that the JICA Study Team to re-
evaluate the effectiveness of this rule curve.

* Bhumibel and Sirikit Dams’ rule curves are based on the output of power
distribution, According to A1, the JICA Study Team recommends to revise the lower

rule curve of Sirikit Dam.
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JICA responded to the fundamental question, “How much amount of water can pass Nakhon
Sawan during Dry Season?’ lICA came up with the 1,340 MCM/month. But if the Thai
participants consider it is inaccurate; JICA will revise the report,

3. A participant said that the effective volume for both dams should be 12 hillion m’ for
the whole (dry) season (November-April). The amount of water released and utilized are
not the same for every month. The participant also recommended that assumption on
water allocation to be checked,

JICA said that this can be found in Material 05-page 12 (as experienced on 1 November to 30
April 2006).

JICA requested to provide additional information about the ideal threshold and exact timing of
the release of water from reservoirs. A participant replied that the threshold is at the Chao
Phraya diversion dam. Thai government already has an existing system to monitor the
discharge from Sirikit and Bhumibo| Dams to Nakhon Sawan and Chao Phraya Dam.

4, A participant shared that in November, the EGAT (The Electricity Generating Authority
of Thailand-—-agency that operates Bhumibol and Sirikit Dams) and RID will organize a
meeting to identify the availability of water before planning for water distribution
during dry season for next summer. This is more practical because it allows to provide
advice to farmers about the amount of water available during dry season, The
participant added that during the past 3 years, there was not enough water for irrigation
in Thailand.

JICA said that if the 1,340 MCM/month estimate is not enough, then the simulation study is not
applicable. A participant said that this is not a straight-forward response; farmers are relying on
the decision made by the concerned agencies.

5. A participant asserted 1) the serious flood in 2011 was a result of misinterpretation of
global climate change (La Nina and El Nine). HCA must consider these when drafting
recommendations, and 2) JICA must provide two kinds of Rule Curves {one for dry year
and one for wet year),

JICA said that there are several studies on climate change in Thailand: The studies revealed that
drought in the country are not really severe in general. The occurrence of flood is more trouble-
some. JICA also have a 40-year record of La Nina and El Nino in a global scale. As for the two
kinds of options, JICA stressed that they tried to combine all recommendations in one master
plan. ICA recommends having only one rule in terms of dam management and water control.
This is more practical and feasible for concerned agencies.

6. A participant shared that if the Thai government follows the one-way Rule Curve policy,
they would not be able to allocate irrigation water. The general impression of the JICA
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Master Plan is that it only focuses on flood control. The result of the operation will
affect the water system scheme of the following years. Another participant argued that
they cannot predict the type of year (dry or wet) that they will encounter. Another
participant added that this is the reason why the Thai government has to use two model
Rule Curves,

NCA replied that it is difficult to understand the point of this practice. A participant said Thai
government would prefer forecasting based on an average amount of water rather than
foreseeing a maximum amount (as prescribed by the lapanese). JICA responded that the
feasihility of the Thaj officers’ proposals will be studied.

JCA said that they made an assumption about water distribution at the downstream of Nakhon
Sawan, therefore JICA acknowledged the participant’s opinion that the study is overly ideal.

ITEM 2: Flood Mark Survey
Questions & Answers

1. A participant commented that the size of the block would make a big difference on the
survey result. Some blocks are bigger and possess more depth and volume. HCA must
also consider if the area is protected or not-protected. Another participant askad if the
survey can basically help agencies to identify high risk flood areas.

HCA said the flood mark survey is one of the main purposes of the HCA study. A participant
pointed out the inaccuracy/inconsistency of pictures in the report. JICA responded that this is
due to technical glitches and human error (e.g. memory retention of interview respondents).

2, A participant requested to elaborate further about the prediction of inundation in
Pathumthani in late November. Another participant questioned that comparing real
time event and GISDA, whether the model is enough to predict future floods.

NCA responded that the prediction is presented in the report (it is marked blue in the map).
1ICA responded the master plan simulation is effectively utilized for the planning purpose, In
terms of the efficiency to predict new floods; rain even must be forecasted. JICA is currently
conducting anather project on flood forecasting information system. The technology/model is
already shared with RID.

ITEM 3: Discharge Capacity near River Mouth
Questions & Answers

1. A participant said that the 3500 m’/s forecast is being used for 30 years. The participant
is doubtful of the wvalidity of the simulation waork (specially the 4,000 cubic meter
forecast).
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JICA said that the survey technique employed at the river mouth is impractical in other
countries. ICA agreed with the participant’s comment that it is very difficult to predict flow
discharge at the river mouth. JICA suggested to predict the discharge (in Chao Phraya, Bang 5ai)
based on ohserved data.

2. A participant suggested that the final report should include the data with concrete
evidence to support the proposal.

JICA responded that the JICA's proposal can raise important point of views in order to validate
information of flow discharge at the Chao Phraya River. JICA agreed to present the concrete
evidence in the report and recommended the Thai government agencies such as RID to carry
out further survey or analysis which will be helpful for Thailand's better flood management
system.

3. A participant commented that tidal waves may affect the traffic of the water in the
Chao Phraya River. This may affect the flow in the channel particularly the adverse flow
of sea water into the river mouth.

JICA explained the condition of flow discharge and adverse flow during flood season and replied
that the difference of the discharge between high and low tides gets smaller once big flood
occurs, This is one aspect that the Thai government agencies such as RID will be required to
conduct further study in detail along with the tidal effect.

4. A participant questioned that if the capacity of the Chao Phraya River in Bang Sai is at
4,000 ms,-’s and the capacity of the Chao Phraya River in Bangkok is also at 4,000 I'I"IS;"S,
will flood occur between Bang Sai and Bangkok? The participant also mentioned that if
this is the case then, there shouldn't be any floods in Nenthaburi and Pathumthani-

JICA replied that there is an inland water problem—they must have an inland pumping station
to release water out.

5. A participant requested to elaborate further on the capacity of the Chao Phraya Riverin
Bangkok which is 4000 m*/s.
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1-2-5 Questions and Answers Conference on the Chao Phraya Flood Management Master Plan
(11 June, 2013)

Questions and Answers

Conference on the Chao Phraya Flood Management Master Plan
11 June, 2013, 13:00-17:00 hrs.
|EC 300 Room, 3 Floor, IEC Building
Royal Irrigation Department

[QUESTIONS & ANSWERS, DISCUSSION RECORDS]

Flood Cases in Thailand

Questions & Answers

1. A participant requested to verify the peak discharge in 1980 and 1995 shown in

Table 5, Executive Summary Page 32.

JCA answered that at Bang Sai, the peak discharge is very large as presented in the Table.

NCA Study Team selected only extreme rainfall cases to conduct this analysis.

2, A participant asked about spatial distribution of rainfall, especially about how the
rainfall was enlarged to the simulated rainfall and how to calculate the averaged

river basin rainfall.

JNCA answered that enlarged weight was applied to each rainfall event which means the
rainfall values were enlarged at all the points in same ratio. To calculate the averaged river

basin rainfall, JICA Study Team applied Thiessen method.

3. A participant commented that it was interesting in reviewing the spatial distribution
of rainfall to see the six different rainfall cases. |If the majority of rainfall fell in
upstream of reservoir, then the discharge will be the controlled-discharge, on the
other hand, if the rainfall fell in the reach of downstream of reservoir, the discharge
will be uncontrolled-discharge. The participant asked JICA Study Team whether they

have considered such rainfall case.

NCA answered that if the rainfall intensively falls in upper river basin, we might catch some
water in dam reservoir which means we can control discharge easier. If the rainfall falls in
lower basin, there are not many effective control facilities, so it might be more challenging
to control. However, the JICA Study’s simulation dees not consider any of these particular
cases, The JICA Study Team places the project combinations in the simulation model and
applies the enlarged rainfall. For example, the rainfall in 1980 fell relatively intensively in
downstream of the Cao Phraya River Basin. As the result show, the proposed
countermeasure combinations were able to accommodate such rainfall event effectively.

Mot only the 2011 flood event, the JICA Study Team has evaluated the proposed
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countermeasure combinations against other rainfall events, including the enlarged ranfall
cases. The countermeasure’s effectiveness is basically owing to the Outer Ring Road, which

is located downstream of the Chao Phraya River Basin.

4, A participant questioned the reasons behind the additional analysis applyving other

rainfall cases because the purpose of the study is just to focus on the 2011 flood.

Another participant responded that the various rainfall cases will provide the big picture
about the flood situation in Thailand. This is impoertant to give us a clear idea of how water

moves in the Chao Phraya River and other neighboring rivers.

5. A participant suggested that for the 1970 peak discharge, the observed value is 4,420
m>/s, however the peak discharge in Table 5 is 4,000 m’/s. The participant

questioned why the simulation result is different from the observed value,

JCA answered that the data in 1970 shows the results with a different land use (there was
more forest area before). However, the 2011 conditions including land use and operation

rule were applied in the simulation.

6. A participant requested to elaborate further on the effectiveness of the hy-pass to
divert the flood water, because the by-pass inlet is located on the Chao Phraya River

at the upper stream of Bang Sai.

NEA answered that as shown in the Figure 26 on page 31 of Executive Summary, which
describes the flow discharge distribution after the countermeasure combination was
implemented. Ayuttaya hy-pass would carry most of the flood water from east side of the
Chao Phraya River, including the flow from the Pa Sak River.

7. A participant then asked that why the Pa Sak River Basin was not discussed much

when there was a discussion about Nakhon Sawan and Bang Sai peak discharges.

JICA answered that this is based on the fundamental assumption which was derived from
the Priority Protection Area proposed by the Thai Government (as shown in Figure 1, Page 5
of Executive Summary}). According to the figure, the priority protection area is surrounded
by two rivers, the north edge by the Pa Sak River and the west edge by the Chao Phraya
River. Therefore, ICA Study Team proposed the countermeasure combinations which can
effectively lower the water level along the reach of two rivers adjacent to the protection

area.

The Evaluation of the Tha Chin River

Questions & Answers
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8. A participant asked about the discharge capacity of the Tha Chin River. RID usually
accepts the discharge of 250 m®/s and the maximum discharge of 400 m3/5. However

the JICA's recommeridation is 700 m?/s.

JICA referred to Figure 1.2 of Page 1-2 of Material 01 which shows water level and discharge
of the Tha Chin River. Between stations of 320km to 100 km from the river mouth, the
discharge is less than 200 maf's ohserved upstream reach, and then the discharge drastically
increased toward the mouth of river channel, This is due to the same reason as the one for
the Chao Phraya River.

9. A participant asked if the discharge shown in Figure 1.2 is a net flow discharge.

JICA answered that it is the average of hourly discharge which iz calculated by the
simulation. According to Figure 1.20 of page 1-16 of Material 01 showed the H-Q Plotting in
the Lower Tha Chin River, at the high tide, the reversed flow can be observed at the river
section near the river mouth. On the other hand, during low tide, flow discharge is positive
value, During the flood event, the discharge will be increased, however the water level will

not be exceeded maore than 2.00 m.

10. A participant questioned how to determine the H-Q curve for the downstream reach

near the river mouth,

HCA answered that the JICA Study Team has tried to formulate the H-Q curve as shown;

however no correlation was found.

11. A participant guestioned about the methodology 1ICA applied to calculate the water

level and flow discharge shown in Figure 1.20 of Material 01.

Another participant explained that even though the water level is the same, say at 2.00 m,
due to the tidal effect, more than one discharge value will be recorded, one for the high tide
(smaller discharge) and another for the low tide (larger discharge). The participant also
commented that he appreciates IICA Study Team to prepare Figure 1.20 as this will provide
the detailed information on the tidal effects on H-O relationship. As the relationship is
dynamic, it can only be calculated by using the equations, such as continuity, momentum,

and energy equations.

JICA further elaborated that 10 km. area from the river mouth at the Chao Phraya River was
severely affected by the reverse flow (tidal effect). According to the JICA’s finding, the
circles shown in the figure tend to move towards upper right, which means water level and

discharge have the trend to be increased, during the flood event. Therefore, it was
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concluded that the tidal effect plays an important role in controlling water level and flood

discharge.
12. A participant guestioned about mode| calibration far the Tha Chin River.

JICA replied that there is no water level data available, therefore only tidal data was used for
calibration. JICA commented that RID faces challenges to observe discharge at the mouth of
river as the discharge fluctuate constantly (ever changing water level), Therefore, the
measurement has to be taken at least every hour in order to understand this natural
phenomenon. Equipment such as H-ADCP can be utilized for such constant measurement;
however the equipment range is quite short, actually shorter than the river channel width of
500 m. With the additional observed data at stations near the river mouth, the JICA Study
Team would be able to tune its mode| up for better accuracy.

13. A participant commented that according to his past experience, the discharge
measurement by such equipment is 20% larger than the actual rate. Therefore, BMA
set the conservative discharge capacity of 3,500 m>/s to the channel of the lower

Chao Phraya River.

JICA replied that because it is difficult to observe tidal effect at the lower reach of the rivers,
flow discharge must be assumed and determined hefore conducting the study. It is
particularly important because the Tha Chin and Chao Phraya Rivers are the only two

channels to discharge flood water.
14. A participant requested to elaborate the meaning of Figure 1.7 (Material 01).

HICA explained that this is a figure showing the discharge capacity of each cases, black line is
the case when the water level is equal to the DHWL {Design High Water Level), whereas red
and blue lines are the estimated discharge when the water levels are at the right and left
bank heights, respectively. The IICA Study Team agrees to provide additional explanation of
Figure 1.7 in the report,

15. A participant asked that why there is 500 m*/s difference in the discharge capacity of
existing river channel, between the maximum discharge found in Figures 1.7 (almost
1,000 m®/s) and the discharge capacity in Figure 1.2 (1,500 m’/s),

NCA answered that the discharge capacity presented in Figure 1.7 describes the actual
channel capacity, whereas Figure 1.2 includes the volume of inundated water coming back
from the inundated area to the channel. I|deally, flood water should only pass through the
river channel, however in the case of the Tha Chin River, flood water inundated the adjacent

areas with much higher water level as compared to the dyke height.
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16. A participant commented that in 2011 inundation occurred at the mouth of the Tha
Chin River which severely affected many people. Therefare, it is important to
estimate the channel capacity at the river mouth. RID considers that the river
capacity at the mouth of the Tha Chin River is 300 to 400 m3/s, however the 1ICA
Study analysis revealed that the capacity can be more than 400 m3/s, at some
location even close to 1,000 mafs‘ The participant questioned about the duration of
the maximum discharge, because the maximum discharge will be observed at the
low tides which assumed to be last for 5 minutes to half an hour. In addition, daily
average flow discharge will not be useful for adjacent residents because this value

does not provide them with clear information on when to evacuate.

IICA responded that for the warning purpose, it is important to look into the worst case,
such as maximum water level and discharge. However, for the planning purpose, the daily
average flow capacity is important in order to analyze how to deal with the large quantity of

rainfall fell within the Chao Phraya River Basin, and also to determine the channel capacity.

17. A participant questioned to elaborate further on the boundary conditions of the
calculation shown in Figure 1.7 of Material 01 and the assumptions of the calculation

shown in Figure 1.2 of Materila 01.

JICA answered that as for the calculation of Figure 1.7, it includes the artificial high wall and
also the flow only in the channel. This figure was used only to determine the discharge at
each section. As for Figure 1.2, the results includes the inundate volumes which amount will
be reduced once the dyke road is elevated. The simulation used the actual rainfall and
assumed the overbank flow from the river. The inundate water was assumed to be returned
back to the river channel not by overbank flow, but through control structures such as pump
and sluice gate. The returning flow was only assumed when the water level in the channel

recedes,

18. A participant commented that with the limited capacity of the Tha Chin River, some
storage of 1 meter of water needs to be considered; this means that some overflow
must be allowed to adjacent areas, Currently, a committee is working on to
determine the location of primary and secondary dykes along the Tha Chin River.
This dykes include DOH road that is located on approximately 1 km from the river
channel on the east side and expected to increase the flow capacity 500-700 m3/s.
Another participant further elaborated that Phuttameonthon Sai 5 and 6 along the
Tha Chin River at Nakhon Pathom serve as secondary dikes, however the participant
disagrees with the idea of dyke construction. Historically, excess amount of water in
the Chao Phraya River was stored in the upper/middle reach such as Sukhothai and

Phitsanulok. With the dyke construction, overflow is controlled and these areas no
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lenger accommodate excessive amount of water. Therefore, the increased volume of
flood water rushes to downstream which led the water level increase in the Tha Chin

River.

JCA replied that the JICA Study Team does not propose the secondary dyke for the Tha Chin
River due to the limitation of the available information. What the JICA Study proposes is the
construction of four shortcuts which is effective to lower the water level in lower reach of
the Tha Chin River,

19. A participant pointed out that Wat Chonglom Temple occupies the whole area to the
Tha Chin River. Even though the four proposed shortcuts are constructed, with the
restriction of Wat Chonglom, the increased volume of flood water is unable to flow
into the sea.

NCA replied that the characteristics of the lower parts of the Tha Chin and the Chao Phraya
Rivers is that, even though the discharge of flood water increases, the water level in the
lower parts does not increase much. Therefore, no channel widening will be required. In
addition, these shorfcuts would provide the benefits by shortening the travel time of
transportation as well as the travel time of flood water. This is a way to efficiently release
the water out to the sea.

20. A participant commended that currently his committee is working on evaluating how
to manage “ponding area” located in the western part of the Tha Chin River,
especially the duration and timing of “ponding”, control structures to manage the

water flow in and out from “ponding area”,

JICA replied that the JICA Study will state in the report regarding the basic precondition of
inland water system, including the ponding system,

21. A participant commented that it is important to consider using the mode| proposed

by JIICA for the operational purposes as well.

JICA answered that the original purpose of this simulation model is just for planning purpose,
To respond the requests by RID and DWR, JICA has launched another project to develop the
simulation model for operational purposes, This model was effectively applied during the
2012 flood. Currently, another JICA Study Team responsible for the development of such
model is working on to determine whether it is required to improve operational facilities

and the way to transfer the model and technology to RID.

22. A participant requested to provide them with more information about 1)

enforcement mechanisms on land use planning, which is the weak point in Thailand,
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2) the step-by-step procedure that leads to implement countermeasures in the

proposed master plan.

JCA answered that the land uze control practice will be elaborated in the final report and
executive summary. As for 2), the JICA Study Team will consider the suggestion made by the

participant.

23. A participant observed that the study focused on the benefits and damages at the
basin in lower region. Therefore it should not be compared with the full menu
proposed by SCWRM, Another participant suggested that the report should include

the remarks; benefits are calculated for the entire river basin.

HCA answered that the countermeasures proposed in Combinations 1 and 2 only
emphasizes within the lower basin, however the benefit is determined for enter river basin.
The JICA Study Team agreed to elaborate further on the calculation method on benefits in
the report {benefit is expressed by the decreased amount of damages through

countermeasures).

24, A participant commended that this master plan should be discussed openly with the
public.

JICA replied that the JICA Study Team has held any meetings with the counterparts and also
seminars to gather input from the concerned governmental agencies and the public on this
study. At this moment, holding additional seminar (open to the public) is not the favorable
option to JICA.

25. A participant recommended preparing a short version of the master plan in Thai.

No comments were provided from JICA,

26. Thai side discussed about which agencies and individuals will take responsibility on
recommendations in this Report, especially to implement each countermeasure. A
participant explained that Outer Ring Road was initially proposed by DOH, however
current arrangement is not certain. Another participant suggested that the
responsible agencies for the implementation of each countermeasure must be

determined prier to the report submission.

27. IICA reminded the participants about the upcoming events as follows:

e 10 June: Technical Working Group Meeting
s 13 June: Deadline for submission of comments on Executive Summary
e 20 June: Final Seminar (Government agencies and department concerned

will be invited)
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* Endoflune: Provision of Draft Final Report

Remarks: Within two weeks after Provision of DFR: Deadline for submission of
comments on the Draft Final Report, All the questions and comments (in English)
must be submitted to mishina@ctii.co.jp or watanabe-akira@ctii.co.jp
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Conference on the Chao Phraya

Flood Management Master Plan
Organized by

Office of the National Economic and Social Development Board
Japan International Cooperation Agency

Attendees List: 11 June, 2013

No. Name Post/Organization
Royal Irrigation Department
: 1] Mr. Sompop Sucharit Senior Expert of irrigation Engineer
2 Dr.Phattaporn Mekpruksawong Chief of Project Planning Group 4
3 Mr.Kanchadin Sraprathum Chief of Loan Projects
4 Mr.Phaisan Phongnoraphat Director, Operation and Maintenance Division RID 13
5 Mr.Athaporn Punyachom Chief of Water Management Branch, RID 10
6 Mr.Chamnong Thammason Irrigation Engineer Experienced.
¥ Mr.Kanching Kawsard Representative of Regional Irrigation Office 3
Academics
8 Prof.Dr. Thanawat Jarupongsakul Faculty of Science, Chulalengkorn University
9 Dr. Sucharit Koontanakulwong Faculty of Engineering, Chulalongkorn University
10 Mr.Supote Thammasittirong AIT Asian Institute of Technology
NESDB
11 Ms. Suwannee Arunchokchai ‘ Policy and Plan Analyst, Professional Level

Japan International Cooperation Agency (JICA)

12 Mr. Yusuke Amano Senior Expert

13 Mr. Hideaki Matsumoto Deputy Director, Disaster Management Division 1,
Global Environment Department

14 Mr.Tomoya kikuta HICA Headquarter

15 Mr. Tatsuo Kunieda JICA Expert to Royal Irrigation Department, Thailand

16 Mr. Takahiro Mishina Component 1-2, Team Leader

17 Mr. Kazuhiro Nakamura Component 1-2

18 Mr.Chuchat Suwut JCA Study team

19 Mrs.Kamonit Ariyakamonpat JCA Study team

20 Mr.Werawat lttipabyakul JICA Study team

21 Ms.Gessarin Gunthawong JICA Study team

22 Ms. Krittiya Peerphayak JICA Study team

23 Ms. Paweesuda Boonchuwong JICA Study team
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