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Road embankment along irrigation canal
called “secondary dyke”

Upstream of 151km from
the Chao Phraya River
mouth *
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Actually, flood water flows down through the
area between secondary dyke.
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Flow Capacity (Simulation Result)

Flow Capacity
(Approximately)

’’’’ Saw o [unit: m¥s)

Sakae Krang River

Tab Saloo River
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LEGEND |
= . Road/Dyke Heightening

. Retention Area 2012

Q . Low-lying Area ‘
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: Controlled Inundation Area

Chainat Pasak Canal

@) : Retention Ponds

(planned by MOAC in 2009) Pa Sak River

J

Areas to be
protected
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FERIL, 2012 4F 12 HRES O Z A [ENATiKS, A 73— (Thai Baht) ZEARIZEES 5, @
L7zi@ s L— b (2012 4F 12 ] 28 H @ Bank of Thailand ¢ Selling Rate) % LA FIZ/R"7,

1 USD = 30.7775 Baht (1 Baht = 0.032 USD)
100 JPY = 35.7960 Baht (1 Baht = 2.794 JPY)
FHEBREOHR LU TITRT,
® 2 5 ¥ B

H=34 (10(F Baht)
HH SCWRM RED ’ED
M/P AT 1 KA 2
Total 508 143 190

Note 1: F¥E|T, BB THEE, = o=T7 V¥ — 2% FHEE. LHIH
H. FZREBERE. TiHE. Wi L TiEeE. Pierat,

Note 2: KFHE TIRE L TV D IFEEYIROERIL. EROFHEHICRIAATH
fil/\o

422 & 2%
UK PR SE DA 48 I L0 I sk 2R O oK g =R a0 HH T 5,
# 3 HAKBHEDHEE

Pk pkE W TR
B E (TIHEE) EEERCE I IR E R R RAKIRORE) 2Rk LD &
s (e THESND, ks I ab— a1l kv, EEREK M E
PR (RS BO2kmA v 2 T EITRKENREREND,
e 1 AR | (RO ELEEE B OB E 12 OV T, B & O RO A
MOEBRBREROMERT | -3 55 posirstio > bOwEIC L ) HET 5,

4.2.3 EIRR. {E3%/% FHR L B MHE
BE U728 R OMELE, EIRR, {848/% A bb 2 % O ELZEMLE 2 DL IR,
* 4 EIRR, {#3%/% R & BEME

Case EIRR % /2 H] FIBLFEAMAE (Billion Baht)
SCWRM M/P 13 % 1.1 21
REOHAEHE 1 29 % 2.7 137
REOHMAY 2 25% 22 127

Note 1) {lifg7K%E: 2012
Note 2) FEAT 4 1R: 2013 to 2050 (FEDBHLAD D 38 4E[)

Note 3) fE=RIFIGIER: 12 %
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43 BREHSEE
43.1 FEOME
(1) FHEL
1) 7a2ZY A NZKE (ER £ 19 km)
2) HAERBRIGER BOKEE GER : £ 100 km)
3) Fx AT T Y)ITiE#fE (GEE : £ 90km)
4) BT )RR S O K (BRBAAER: © 49 180km, FHE/KES : %9 10.6km)

2 B W

B ANZBIT DG ERRHE ORI AT ON T, EONDKREE R T 4 >OfEEY %
REFRE LTz, 1) 72X YA 282K (ER: : 19km) | 2) AESBRIRE I ok (JE K : 100km) |
3)F ¥ A7 T V) TR GEE : £ 90km) M ON4) #F I EEBHH i M OEK . (E2B5
JEE - £9 180km, HHE/KIES : 9 10.6km) & IEREEMXIR OMAEHED, BRFOHFLTHLF v 47
T YT OB e b HATH) . BHRIEN TR E L TRES N, Zb 4
FHEITOWTERER M OSSOl 2 £ T 5,

432 WEROBEFHOL T =) —

A ETIE, BEE DN ED D 34 FHETREZENE (EIA) OFEfi/e b CICEHOFEAEZ KD T
WD, L L7ZeN 6 BUTIED T CIE A N A KEESCHUKES  LEBIFEAR X EIA *R4MZ 2> TV 5,
5, FETITFICEX T ENREICEELZ LT RIS S, £, FETEMITEDLER
RFEBMMUFTICBIRZ RE R SND 2 ELB 2N, (- T, ZNbLEMEETH L JICA
BREEAL SR EAR SHCUEIL T 2 IR ERA (IEE) 2 Ehi L, REASEELFET L L NLE
ThdEDEmIZEST-,

433 FEEHIROME L LM O
(1) T a2ZFS A RAKE

XIS IL, Phra Nakhon Si Ayutthaya (7 =4 %) TALEH KOS A FHETE HITT ¥
F7T XN L T 5 EE 347 HOVEANIALE L, £ OKE TR ZBHERE T 5,
FIRILFHE S A N ZKBED IR CTRET HEFER (3263 51 %, BOUFABLIhs, T
EMMSE, FHERPGTEMIT A7 I Y)IERTRHEL TS, £z, Yk Tiadik
R, ESL - BRARE, FrET AR, BREEED IS L TR0,

(2) AERERIRIE RS K ES

XIS IEIE . Phra Nakhon Si Ayutthaya (74 ) B, _ooSq o TEEMHMEE O T v 4
TIYINEREEAE L, BEARRER (EE 9 &) flZ2 I FFWITICE F, AT 7 — A
ERRZEE R EZ R T 7 —n o X THABIZEIET D, 258 U COKE &G ahERH (3
JE. P LEMR . ) DN AR CTh 5, FIC B i3t STEEEERE S, it
WIZKH - AKIBHS O TWA DS, IR N a7 BEIEBFE 3 T & ARG TG B~ & 4
RLTWD, ¥\ I HRE, FH L - BARRE, FFET XA, BLadEmit
I3 LTy,

3) T ¥ AT T YT E i

ERBHHE A O S Ik X, A 25 EFEK 90km M F TOF v AT T V)T TH D, AN
M IR TEDNERT 2T ¥ A7 T YTV ZINLET D, /N a7 F7e & ONSZ OHB T E 23 %)
GHIDIZE A EE D N— LTS, FENFHCHMEGZE2T 52 i3 EEx o d,
ZIIEZE O KE 7 DSBEAF O EEBSEE  (0-60km M5, BMA 2N ERR) KOV H#REE (DOH 23 B

' The Enhancement and Conservation of National Environmental Quality Act (NEQA) of B.E. 2535 (1992)
16 KRR ERBE A > 5 —F >3 T
HARIA Y = s a s
HA L E AR
AR BN
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THEEGT) ORBEHEEZ AL LS EFThE1-0TH D, £, 2 TOEEEIL RID
SLCRMRIERI D ROW NIZH D, 7T X P 8 /82K L RIARIC, S BW TR E, [H
j°§%®ﬁ\%%?N%iﬁ%\ﬁimﬁﬁ%ﬁ%ﬁbfwﬁwo

4 Z T )RR G & OFEKE

ZFUNNE, T AT T YINDOBIRO—DTH A FIRERT AL, K7ay=7 MIBW

V. BRBAEEE I O E DL MMM S T — KB E THRRMRTH D, HKKEITZ DR
I%ﬁﬁmmﬁkéﬂéoﬁ%@@tﬁ\%%%ﬁi\%ﬁﬁfﬁﬁ%éﬂéoﬁ&hgm%
ISR SN TS, ANDEEMIRIIR OEOARTH S,

4.3.4 WRERE
(1) HIRBRBEALRE

i T 3 TR R G A 1S & DB - IRE), JEIREIC LD @ EOHMAE 2 bh
%o Fiz. HEHI I%%HDO?”_&)\ faH EEORREIEWLEL G IE L 2 5, TR
IRERBE TIIHIEK (ERNZ KX 20 ) MOMITAK OKAL) ., HHEEREE (#UF - B, HRTET) |
FBASOBLED RO bV D, SR RMILO RT3 IR L OKE (Ef) ThHO LT
W5 Z b, MPEMY~DOREIDRNEEZOND, L, WHNC LD HRAEY~D
RBIIER AT 5, SEERIRERIUKEICIB W TR, ZAEBNOOHEAM EIZX Y | Bk
WK E X HEDOE AL ER DD, #F U JIHUKEER IR S 2/ L. #4815
DK LY _EFisl B9 25 2 LE S h D,

() FERBRBIAE

S HOKEE 72 & DN R T ] B E IR O 72 0 O UGPSR N B & 70 %, F 12, HEXS
SIS IIOK T ICHEN B 726D, BEEFEM S OBIKDO - DOME~DOEE LR 5 b, BE
TFEE RS & ORZZET T, I TE OB LET 5, FEIRAMNITBT 2 FRIC
ﬁ?é@%@ﬁ%ﬂowfi\xﬁ%mﬁuﬁbétbﬂ R F A L 2 A EERANCET
THE AN MBL L 702, T XY A S ZKEECIE, IO S BT H 5 28,
80 ZRLL LB HRKRI G & 72 5 WREMEMN B 5, FMEFBRIRIE FR UK I Tl H#E 8 EZ BT 600
#F (500 m*/s) L <139 900 #F (1,000 m’/s) T 5,

4.3.5 5P K& ORISR

R DHTHOK R OB T, E 7 RUKESBARIC 1T D B E S L o MEM R b2 57
BT OWTIE R _E%?TEMZDX i%ﬁi“(é’fé@“( COFEFRYELEEZXOND, FHTEEN
MHEEZZ OGN, FRERICHEL 5 X 5 /RENEN O 2 MMIE, ERBEE~OBUE - 23
BT D5 ENMETHD,

4.4 FEEFMOREFR

FE2EOET, WKERTRZERTLIEEZ2ONLDOT, KbEMADIEORWEEDMAE
HERODRETHLH IEOFEDOMEHE 1 X 21X, SCWRM M/P DEH DK 40% LT & 705,
EIRR (% 25%LL ET&H Y, SCWRM M/P (25 LIEHICEVMETH 5,

XA DBATEIC LT, A 7S ZKBESOHUKES T EIA X527 > TWD DT, Z DOFZEIT EIA
@%M&Ul@% Ve BUD MBS TR, T, EERR TR RIS EE L LTRSS, F

7o, FHETTHICEDERUIFEMUTICBIERZ RERLS SN ZELEZLNS, 2RO
ez 24 % & JICA BREEASEEFRFHCYEILT 2 IR EEHA (IEE) OFEMARAIR TH D &
fhmm L7z, BREASEBEOBANS, EBOFEFIRE L, 42 LOBMLWEZEREE TRV, -
720, LHREROETICHET 5 HHESOE RBERICITEERWEE & RN AR Th 5,

EDZ EnD, BEOEMNFEO BV TFRLOFHEMBETITOWVT, BUFIXFEMEIZ AT TREIZHKR
MEEDLRXTHD EfEmMTToN5,

ARG 1 > 50 —F > 5 T 17
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1) BEfES L& A%

2) AREFERIRERHOKE (FiE: 500 or 1,000 m’/s)
3) W& ETH (2 F)I&kEET)

4) TR NZKEE (RE 1,400 m/s)

5) KT

Note : N7 D E— 2 gkl THEHE 1) T3,800m¥s, /[#A#E2) T3,500m’ls &HESLE,
N D 2011 FEHKIFT 77 VD Fiihk (N W D F) Tl & 037070 >
JEAS, 0 E— 2 paEE 3,900 m¥ls BAAREI AT S, DT b, iHE3800mes Tl
ki BHEET LB DE LT, EIRR 2O BIC #5716 L TV 3, 3,800 m¥fs. THENS LTS
E LA, THEHE 2) DEIRR HLNBIC /2, [HIEHE 1) (TS E 08 E 205 afpElEDs

b3,
5. fEim & B
51 &

AL Z A BUFO T v 477 ¥ IR OB & B 2 FUE U 7c, BURF OBEKE BEEHE X,
2011 4 12 HIOKEREHEERIEZ B2 (SCWRM) 2MERL, AREILZZ oBffoa w7 e, L
—W =T a7 7 AT K DREE RIS R O O 72 VT, TR0 B E &R KR O
MATZIMLIZbDTH D, 70k, 2013 4 3 HIZKEIR - k& BE B4 (WRFMC) 78 SCWRM
DOFEZ —FEIEL TWDER, KHETERSG LIV ——7 07 7 A 7 —I2 Xk DHEE 2B
CIIAVWTELT, BORBREEZAE L TS EIEX 2V, HEMICL D AELOREEZLT
KT D,

AEMEE

® HINZIC K VB AT D PO FRES) Rl 5 7201 AFHA T, dKBR R TNE
AT (AN TE FEAAT 2 VN T REBRIZARALROT R 7 &SP LT i L ER S
Do TX AT T Y TFHOTINNFITIALIC L 0 8 S, 1 TV RALITEINZIZ K 58 <
BESND, ZOBE (KH) Ukt 5/K0) Z2BE 2 7202id, RERMEST O M2 A]
RCTHDH, Tardvr (C2) PoEAEDOWFMHE T, WIKRAR LK OMEARITIZE A
EHHTH Y | I OFEN K CBIK DO FEAVITI IR K CHIE AR 2T T < | KEDKEED %
ICRE XS D,

® KN L L DBMRAIEND T, KALHEREAIFRIC & 29 FRED OHEEIINEETH 5, F v A
77X )N OE TR TIE, WAHBIZBIRZR < RME EA Ly, LasLans s, IR
TRIE, TN EA%ETHY, mARMOFHEIZEHN L TWD,

I FREANC AR TR & Rkt &

® KK EEBLZ LMD, KEJR - BAEEIZET 28R OPFE R OFHEZ @B L T, Ty A4
7 X )R D PO 0, N IR S U CIEH 4, NIZIZ B R ORI E L
THERET D AR - I B U | Ik O(FERIFUAR L IAF L TND Z LR BT
ST, {LEDERFFEDO—> & LT, {)IFIED & ORI 723K &I/ O T
HEJI LV e 0 K& D IR RA~OBKOBEN IR ITHEZEICH 5, T, L
X o T NIK B D IRBHIZEE N TRV O T, 0K, #HSER., B O S oA
BN DR HIREIR O E 0 AKIZESITHNKEEIZR D, o T, ERIZERT DD KHE
PR K SO A I O PRI D T, B R OKILE RS OR Y KIZE D, F
TR B W TR 5,

Design High Water Level (DHWL)

©®  ULKBARE, JOEEHIAE, JREFHE & o 2] 1 B2 S RIS E 9 5 72 12X, DHWL O
RIENIEFICEETH 5, )ITTEECH FRENTER O m SITRFET 5, I Eifikicks
CTINEPRICESR AT TG, B O Rt~ DK E M L, Fiizds W i

18 AR A 5 —F 2 2 T

Ve SR TR N G R R Y
H AR T B R
B F B AL THIFIE T
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WELAZGIEE T RREENR D D, - T, IO FRESCWIR Vo LRI A, k- T
DKL EZEDNT o A% +o0ICEE L, DHWL ZRET DMEND DL, I, v
a7 TR ENSHE L2 v, #imam< LadniE e by, —JF
T, BRSO RIS 20 T3 21Tl E#EITBLRZ R T & Th 5, ZHidEamn
EBHIC & 0 IEE 265 2 & TR O A BRI E L CIERTE <25 7=
DTHD, IHIT, BV OREITEMAKOBUKICEE L 725, £, WO TiX, @YW
ZE[E LT DHWL Z & E L2 e 7w, ] A AHE DO KALITHROKFFIZ B W T H I O
WA TDHOTHD, ZOXH M TIE, —SENB & 5 LR L LU 2 DiEAN
P08 U, IR R i E %2 5 2 583 b 5,

® T AT TZVIINHNG 0~90km [TUTIZALET B3 2 7 FHENZ BTk, BokBE %
HENZ BMA B3N T Xy MEEG BT T TFETH D, NT7Xy MEOESIZIT v 47 7Y
MO ERE KM ZBBITRESI NI EHEIND, Ty MEOE S, BERRIZERE
SNTW5, FERE IO KEARIIFEERRIC /25 Z L1372 < . w7 m O LB A BRI 3K
HEIf > TR Z DT 5 2 EREFE L, KHETHE L7 DHWL IS, RNray
JEICRRE T 53T~y MREIFHEN AR Z S TRiET 2 2 L 2RET 5,

BES LT

® 2013 4F 6 H KM SEIZHB W T, DOH 3 LT DOR (2 L - THESERGHEIHIEE O E ¥ & E 3B kA
STV, I alb—ra RO Case0-0 (F) & Case0-1 GEMm BIFHEH5E 7H)
g U7 R R, S BT ERIC L > TRV A ALl LET DT by« T - LT
DRKEEILE AR Y 2 — AR RE EINT 25, ZHuFmas7ef] Cldd 523, &S o &
HEESCEEPIFOE I & ) o Tl E T, D0 D PILERIRIUIC R B E 5 X D, T D,
BEKILEERRATIZ X o Tl D2 2 A L SHEEmIC L - THOKBEERIEKT 5
Taid, REISUTHERZ L O RITIER B 70,

B ER IR B E S ie R T DHEKEES

® DOH B LUDOR IZ X Bilm LifEER L HPFHEOREIC L > T, WAKLES BT S
AREMED B D, AL, BERIDNERDICHEK S VTR BRI HT E 0 . RAKEDEL DTz
OTHD, T A7 7Y)NOFHRIR T, HIIENIIFEHTH D720, FBMRIZEARPEK T
72 R THKIZ Lo TJIRAK B~ SN TN D, AR TIE, BUERE SN TWVDH R
> FHEKEEST 1,590m°/s SKBERRZAT 2 12 H 720+ HEKREN 2 BT 578 9 kit &
1ToTW5D (FEHEESF 10 7, 10.2.12 NWAKXREZSH), BETOER. 2011 FEok RO
WAKIERE Ik L Cld, T TE D Z ENHL N E I oT=, 7272 L, ZAUTE L
WA Z X GUTTHAE LIS RS R Th D72, BIR, BEAK R X 5552 SEH 72 AR 3R
ERET D2 EERET D,

PR BHEE

® S ABUNNERY MO~ AL =TT %, F 477 Y)IFIROMEH] - Fifoer/KE IR &t
KREHDOERZ HICLTEBY (BEL TV LXRITH 2BREDOUKEHLNR A FF-> T D,
L L7ed B RIS H 72 - T Bl @, A2 R OBRESHR 2 28R 6 BIEIRNL,
ZAMEE AT NETH D, MRIIEW R L OIRED RN B2 505, I L~ T
FFEfEICRRZLEETH5000H Y | FHEIRAIC B - BEEZERT 2 Ho 7206 R
BRELEONWTEDHREBE S S TH D,

® 2011 FFUKEHTIR T DBEFX L OE-IT, TIRNF ALY Fy X LANEE 120 F m?
DU EZ ATE T 570 L oKKEEBRBIImD TR TH -7z, Lo, 18K - FlAKD
BLELD, B NERDFEICH EORMNH D Z ENH LN T, KFHETIE, EH
DOFEFE L L C [Target Curve] & [Alert Curve for Drought] 2424 L T\ %, [Target Curve]
X, FRDIZD D RIE L R DITHETH S L & b2, TAKIE TIE, I &0 ERZRT,
I'Alert Curve for Drought] %, ¥&/KFTHH0DOEEL 725, [10% Probability] (%, 10

RCE LA > 50 —F >3 T 19
HeCEf gV e Z ez L 502

HAR L5 H

IR PRI



LR

iy

Fp T I T 2 2

Sto
<

F\Z—[BlD VB K DGR M. [20% Probability] % 5 FiZ—[HIDEKDfERMEE BEWT 5,

7 AKRE T, 2L D [Target Curvel] (ZHEWZ ARKNAL ZAERE (RAKZ 2O F 1) . 8
AMNSZ LR EE R K TT IR F L 210mYs, U F FF A 190mYs & L CTHKEE
PIRETH L ARELCWD, ZOERZ 2011 AFEKICER L8568 203U 2 (C2)
OUPKE— 7 fiifz 400 m*/s K35 Z ENARETH D, BFKENIELRD [Target Curvel
Z FED5E6, MAKE ELIZX M T 5, ZORFOMMEIFIREM#FEZBENE 35
N E (FTIRE L 8mis, UKy A A :35ms ) LLEET 5D, X AEHIL,
T DK OIS & [RIRFIC ORI E 2 R MET 5 Z L2 B E LT, L 0 ZlRKEIRE
FRAEAITI ) ZENMETH D,

T ¥ A 77X ) IR ITIL AT R DA EE & 1514 OB K IR W EERE R O ZfRERD 2 A
DN H Y . “HERT ¥ 477 VI OBKILER Lk & 52 5 Tnd, Lo, {1l
BRI HZ < OETH LR PAE L TEBY . DB ORITITER D AN ERE LT 5,
TRE DRI Ehitg & T ¥ A4 77 v R R O RO U IFE 0 | 5o N % 3tk &
AT ENVETHD, ILEERHIROHEEIZIT, 2 2 =7 4 RXR—2OPK K EE B
DEIRRBHARAIR 72D Z ENH LT 5T,

RIHAETIE N ay K OVEDHR A2 T v 477 Y I OUEK N B F 5 I 7k R o Eed &
LC. () W3R8 2 A OTER . (i) SVERERIRIE B HOK S O -ER% L (i) 1771 S5E 0 FEhtE K
O, (V) T2 Z YA RAKBEORBR AR LI, REOXHRIL, 80, BFpiczy
HY, HEKAHRYFHCOHIZET DI ERLEND, T, BEOUK K EEFHOMY) 725
MalZiE, EHOR IR 72 E OIEREERIE N LETH Y, ZHUZHONWT S RAREmNE E
b,

BROMNFEHETIILLTOMmY Th 5,
(1) BZEOHMAEHE1

a) BEMFE4 L ORHRL

b) AhERERARIERHOKEE (& 500 m/s)

o) ks TEHE (¥ F 2 )Iki&ETs)

d) 7B Y A NZKE (iR 1,400 m’/s)

Q) BZEOHMAEHE2

a) BEfFEH LEHORL

b) AERBRPOER UK (FiE 1,000 mY/s)

o) MKkETH (¥ F)kEET)

d) 7aZY A2 KE (i 1,400 m’/s)

e) Uk TH
(3) MhDIEHEIEY R

a) HEAK & BRAKEIE

b) K TFH

c) JOIEE PR MR o> £ HoRI| FH AR
FEORER L LT, A% RID ZMFIHTES L), HATNE LT —#1TL GIS T—4# X
— ARG S FEHL LTV D,
TR O KRR T L K OV KT 7L (MIKE 11, MIKE 21 fi[) & LT, #H LWHIJE
F— R IR I, TR IBEET LA L, KR OEE S 2 — g%, kD
TEEEDENNEEK Y 27 EHICRE$ 2 Z E DN A[EETH 5,

20

A BEZLEN A > 5 —F 2 5 T
Y R T = = S
HAR T A

PR R
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52 &) &

B SEREHHI O UK E 2T, T v 47T VNG OBK Y 27 28R D 72012, 7 A B
. F v A 77 Y)IFR O K & RIPEAE B O FE AR D TRLIC DWW T, BRI ISz D 2
LERNET D,

FHZADHNT, BUF O RIZ W THRICEIE L TR & 720,

AHETESE LI — =717 7 A 7 —I2 X DR B R 4 BGRALRR B2 ldAr L.
ZOEHRETEH LICRE %2 & 6D D58k - BEBENT 9 RETH D5, Z OREHIEEHEZ AW
TANAT o TR RIT RRITHI W =8F) TH Y, T A7 7 Y10 X 5 7o KT 22 K T
L, LRI EREFR 2720,

KB DOREFRORET CTRENTZTF v 47T V)OI ELILIE R O T sh BIL IR IC K&
<\ BITORAKBIZE DTy PRIRIZTWICAT IR TMi L. BoKEE ORLEIC kT
X TFIRTIHEDRDIENZ LA VED, RIRTON Yy MIRIT—FETIRE TR H D)
DEIHIREZ DRI, B KE., NTKE COREFREDMAE D X ) 72K EIHE G
TSR A EL DL L0 BRCHERETH B,

A5 TR SN RGO FREA ORET AL, 2V E TN a7 i IR om )14
HOHY HFOWRKIIHPDLEOTHY, RSEfFEINTZ,

BOKEHEEIZ OV T DS

REOFPK KR EZFE LIRS L (TIRF L VU Fy FE L) ORFRAER
R 2 S D

FERORE &2 F ) & Gt | EFZE, FAERERIRIE B HOKEE (500 m?/s X% 1,000 m?/s)
TN, RAKEE (1,400 m¥s) D F/S FHA D FEhi & OFHA TSR L2 IERE R %
Fhid %,
FEFENEOEINENICBE LT, F ¥ 47 7Y E TR OEKLE2EE2EETHILERD D,
T L H XS RAKBEEED B A FEME LTS5 A . TR O i EITR 300m’/s #900 L (RATRE
BED), FHIROBKI RN REL 2D, O D, 72X YA N AKBEEEE
BRI, AAERERGE ORI 2 52k S® 5 2 & 2 B3 5,

TOTE: A4 PR IR D BB 3R A HEE T~ 5 72 D12, (1) 2012 4E1Z JICA MER L7 L—H—F o 7 7 A
T—T =R =2, WKL O EfE/R_N— R« ~ v TEERT D, (i) BRI S B
HIBZ DT HOR R HR & il R R 2 R E 35 (il) 1O BEHE S 2 e A
EY), FEREERIR, 9 2 =7 4 R—AOWKKFEEFEEHLET D, (v) IHFH, BEED
#HE (IEC) OUEx# L T, /K - FKIZH T 2 ERE#EOM L& 5,

GIS 7 — % KON &7 WL, BRERESHRE Y AT L XATEHY — L& LTHEDITH Y |

FX AT 7 Y)NFILDIK « Yook S BN RANTE T 2 72 OITHERER At FF - Fgh 2 5
g %,

B ERIE 1 > 5 —F >3 T 21
Y R Tl = S

HAR L5 H
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Fp T I T 2 2

AT —Z BRI AT MOV T DOEIE

ZORBIZB TR 2 KT — 2 Bl A7 L ORYEZ TRITTT,

No.

B

[ RRABLIAN T O A8 e VR — 72 0 A
AKHEIZIBNCTT v 477 )k TR 700 1T
IORERT —# 2 IE LTz, T v 477 Yk
VR RN AT O 5 B 1 < e <Y 300 km/ B T T
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AIT Asian Institute of Technology (777 TR} K%)
ALRO Agricultural Land Reform Office (F2HLICH:/R)
BMA Bangkok Metropolitan Administration (/N> = 77 £f)
CAT Communication Authority of Thailand (% - {5 /A%h)
CPB The Crown Property Bureau (=57 J5))
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DEDP Department of Energy Development and Promotion (=% /L 3 — Bi%8 f UMEHETRR)
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DOLA Department of Local Administration (H1J74TBR)
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DPW Department of Technical and Economic Cooperation (Fffr#%% t#h /1 )5))
DTCP Department of Town and Country Planning (&R i 51 J5))
DWR Department of Water Resources (7K &)
EGAT Electricity Generating Authority of Thailand (% A J§&E /A +1)
FFC Flood Forecasting Center (/K Pt % —)
GISTDA Geo-Informatics and Space Technology Development Agency
(HUPRIG R - 50 B BA TR BE)
GOT Government of the Kingdom of Thailand (% 1 E[EEFF)
ICHARM International Center for Water Hazard and Risk Management
(KKE - VR Fx—T A NEEEE Z—)
IEC Irrigation Engineering Center (JEREEL & > % —)
IMPAC-T Integrated Study Project on Hydro-meteorological Prediction and Adaptation to
Climate Change in Thailand
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JETRO Japan External Trade Organization (H A 5 iR BEEAE)
LAO Local Authority Organizations (#175 H {&#£)
MD Marine Department (VF55)
MI Ministry of Industry (T.3£%4)
MOAC Ministry of Agriculture and Cooperative (23 R E4)
MOI Ministry of Interior (PN#4)
MNRE Ministry of Natural Resources and Environment (KIXNEJHEREEE)
MOSTE Ministry of Science, Technology and Environment (£} 7 H ifTBRE54)
MOT Ministry of Transport (iEiiii?4)
MST Ministry of Science and Technology (Fl=#H7f74)
NDPMC National Disaster Prevention and Mitigation Committee (BT EX)
NESDB National Economic and Social Development Board (#%7%#E23BA % =)
NEB National Environmental Board (BRBiZE %)
NWRFPC  National Water Resources and Flood Policy Committee (7K & JRUEKEIRZE BR)
NWRC National Water Resources Committee (K& JRZE B
NSO National Statistic Office (¥t7f /™)
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OBI Office of the Board of Investment (& EXEZ)

0Cs Office of the Council of the State (H{AZEES

OEPP Office of Environmental Policy and Planning (B HEECR 510 FH5 7))

ONWRFPC Office of National Water Resources and Flood Policy Committee
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OPM Office of the Prime Minister (& +HE Kf)

OSCWRM  Office of Strategic Committee for Water Resources Management
ORGP PLERIE 2 B S 585 7))

PAT Port Authority of Thailand (¥&7%J5)

PCD Pollution Control Department (/545 Bl &)

RBC River Basin Committee (/7] )| [JitdliZs 5 %)

RFD Royal Forest Department (F=EZxHK/5))

RID Royal Irrigation Department (- =2 #E{HE /)

RTN Royal Thai Navy (% A E[EfFH)

RTSD Royal Thai Survey Department (% 1 F[EH| &)

SCRFD Strategic Commiittee for Reconstruction and Future Development
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SCWRM Strategic Formulation Committee for Water Resources Management
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SRT State Railways of Thailand (% 1 [EA #ki&)

THB Thai Baht (%A /X—)

TMD Thai Meteorological Department (4 A 5(5¢/7))
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WT Public Works Department (/A3LFFESF)
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MEASUREMENT UNITS
(Length) (Time)
mm millimeter(s) S, Sec second(s)
cm centimeter(s) min minute(s)
m meter(s) h, hr hour(s)
km kilometer(s) d, dy day(s)
Y, yr year(s)
(Area)
mm’ square millimeter(s) (Volume)
e’ square centimeter(s) e’ cubic centimeter(s)
m’ square meter(s) m’ cubic meter(s)
km? square kilometer(s) L, Itr liter(s)
ha hectare(s) MCM million cubic meter(s)
(Weight) (Speed/Velocity)
g, gr gram(s) cm/s : centimeter per second
kg kilogram(s) m/s meter per second
ton ton(s) km/h kilometer per hour
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Yl b ThbH [Ty AT TV RIER T e o =7 N OFENE A FHE Lz,

ZuYx 7 MI2011412 A 22 H L2011 41 A 13 HIZRF B3R (NESDB) | V&R (RID) |
K& (DWR) & JICA NAEELZ MM EORD ICHESEEINTZ, 07y ME3
ERTHERESN, 2VAR—3X LIV 73 R—=F2 b 11 LY T a0 R—F32 b 121255 h
L, TUR—R 31201245 AIZR/DIZE Y E STz,

FX A7 7 YNFHBBHARR 2 T = 7 b

TyUR—R M 1:

LW X OERR & K EREHE | o F 8T
YT AL R—F 2 b 1-l: BT aR—x2 b 122 D7D LWEERIHITZ O /ERL
YT a R —F 812 F LW X 2 - TSR ) o BT

IUR—RV b2
BRABEEE  KMORE KR OEE 9 5O

avR—R b 3:
HKIER S AT D OUE & WK TR 2T L OBHZE

FAAIL 2011 4F 12 HICET, av R —x3r b 1-1 OFFEMHENT —4% (LIDAR 7 —4%) 1% 2012
8 HIZ5ER, AHETHH LTV, 201346 H20 HOE® I F—IZBW T, Fx 477 VIR
KRR FHH 2 242, 2013 4 6 AR E () 20 £LH T 5,

KEET, Fr A7 YRR E S a7 b, a v R —FR 2 b 12 OREREETH
Do

12 vl FOHM

KEVRAE PEIE ZE B2 (SCWRM) 28ERL L 72 /K EIREBED M/P IZHED & B2 - Bfrng o
ZESEZ. T AT T VIR ACH G E 2 R 2,

1.3 EXF#H LT a—F

HE A LT, EBRORME N OHSEEOTIR Z Al RE/2 B Y 3T 5 72012, BB MBS K,
T — FREEICL DT — 2 R OEREWNET D, $o, ~AX—T7F ViRl E T 5T v
F 7T X)W D GIS T — & ~— & K ONA] ) IS £ 7 V2 53 5,

BB BRI 1 > 5 —F >3 T 1
Vo SR sl = 2

AR T BB

(2T BE N EPT



& " F i TGN 7 2= 7
75 15 BEE

1.4 FAEXSHIR

PR SHIRIL, F A7 T VAR (163,000 km®) Thd, MERICFETEBY . - OFEK
X, BN, TN Gl SN, F AT, s T Ny ) ZTF )
OB SND, HITALE T B33 I PEICALET D A 7 v )T, SISO K TH D |
AFAE ORI EHIRIZITE 720,

1.5 7ev=7 hERmEEH
Ta Yy SRR IR Z LR ICER TS
(1) NESDB L, 7Ym¥ =2 FORRENRTKRIZRD KO FHEST L,
(2) RID XO*'DWR [TV 7 arR—x> K 12 OFETHEETH 5,

(3) HAR®DSCWRM 7 RAA Y —ix, =y FFERMICET 2 EMAFEICOWN T A7
U Z =N MBS OB E 21772 9,

4) HERFZOMKBEEZHERE L LR SNEZERNRNEES CIHFEPACY) X, 7=
7 N ORI THEMBLEN O BT 5, ZEREFIXLEISCCHEIND, ZEAS
A 23— IMPACT-T (B K%) KROVICHARM X, ARRBERNT Y= FDHH
EIRET D701, T &K OBOKILEMAT 2 5 TR 21772 9,

(5) 7uvxs bOMER, GIERNRER O OIC, RIDITERFEES ('TC?) R OHEHIRY —
XU T ITN—THFNT D, FINEESOZRENT, vy NoOFmMEEEE, EERE
WIZOWTDOHEmEIE, W7 ey =7 FOFERICET S ar v R 20T 52 &
TH D,

(6) =PI H L T —LE TC OFREIZHE > T SCWRM MHEZE L= M/P OFHIFHE 2 e &
% 1= D OFEMRA A Ehi T 5,

1.6 Ao rH—— N

By s —s3— hEBIIL RID, DWR X UYNESDB Th Y, FEITHBIIL RID TH 5, RID (I7' =
Va7 b EMIEC. RN I T D 72 912 “Technical Committee” % O“Technical Woring Group” %
IR A RN

1.7 P|/EARF P =2—)L

EEROFEMIL, 2011 4E 12 A5 20134 10 A Th D, A7V a—nL%K 1711577,

AKRETIZ, 2o F ey b F—L7EF TR, IWEESDOD A L N—To 5 IMPACT-T KO}
ICHARM (2 X 23 & i ST\ 5, ZOAEIE, JAFHOFEMRFERIZHESE, 2012 41 H
M5 4 A OB TRt L CTEFMICER SN, ar Py s b F—AF, ZOTFik
SHERICHSX . £, a7 POBRBRICBWT TC ARt~ A X —7F 7 o J5Hh & NI
DE, TOEMKRYNEEZRE LT,

IMPAC-T (B K) 1%, F v A 77 )1 Eiss o i AT 2 5k L T\ 5, £ D RRIL, ICHARM
PER LTEET VDA Ty N e T—H L5, ZORHETARENRY I 2 b— 3 BTV
SCWRM 2324 L7kl 4E (IkiiEH ozh3: b, Wk, HBoKEE) ORI HRFHIER S
TWb, ZNHOMEIL. MREOHLBREOHRZEEMT/RLTEY, 201244 A 26 HIZH
EINE=EB BN TERINE,
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He(E2t gV o Z ez L 52
HA L 5
A LB IFIEAT



F ¥ A 7T VIS T 7 7 2 2 2
15 P
2011 2012 2013
It Content
o onens 12 3 6 9 12 3 6 9
MStUiy by . Runoff Analysis by IMPAC-T —
SIS OF Ip150d Inundation Analysis by ICHARM e
Advisary
Committee |Study on combination of measures ‘_
Data Collection | :
- \
Detailed Study Survey work (river/canal survey) -} )
by Consultant Study on Structural Measures ‘ m
Team  |Study on Non-structural Measures ‘ — ]
Report W$ IT/R1 IT/R2 DF/R FG{
Seminar v v \ A 4 v

WP: Work Plan, IT/R1: Interim Report 1, IT/R2: Interim Report 2, DF/R: Draft Final Report, F/R: Final Report

X 171 FRABEATZ V22—
1.8 FAEHEB LBZEF
THEOMME THIERER L OB ZBET 5720, £ 1.8.1 \RTE 7 OOHELHELZ Eh L
7=,
# 1.8.1 BIHBFRIEHRE
No. AL H#Y
1| PR KL DWW EICONTOT —Z | [FRINERAE, RS, it
IKIGHTHE S ORGEICE T 5
2| Al /K R R A (1) BAFERF~—7 OEGEGT = v 7, (2) AWM &I YERE & 5% E
(PE{H)) (3) )1 AE T i 0 R, (4) AESAEIT &, (5) T/ A RERR T i X
30 | AR B A (1) BFERF~—7 OEGEGT = v 7, (2) M YR & 5% E
SRR (3) )1 IAE T i 0 B, (4) ARSI R &, (5) T/ A RERR T i X
4 | YK ERET A (1) ZhRB 72 BARREBL D = DBATOEMEA B =X L &2 ORER %
B4 5. (2) RAZREKEERN D 12 O 1= 7o BBV — L ek 5 |
(3) BhERM R EEL— TSRO SN D EKIEHR TR v b U — 7 B HEFET D
50| P WEEICE TS | (1) 2011 AR ET K ON/K AR RSO MBI 3L R 238 - 7-1T8) &2 S5 E 5
7 v — N 5. (2) 2011 FEPKICE DHEEEE L L bic, #E - BECET T —#
R OME R 2 INEST D
6 | BoKEEHAE 2011 AFHOKIREIC B 2 32T 1o URIC 8 % 10 TEMT 0 ROE R Y IC Js f
LHEeE - BEOT X HFRENET D
7T | BN AR FE A RID /K SCEALSIZ 35 1T B BUIKNL &2 FREET 5 72 3D O35 HINEE M OV %
FEhid 5
R BRIE 1 > 5 —F >3 T 3
Vo SR sl = 2
AR TR

AR R LTI




Z A F b AT F VI IR T 2 2 2 P
B2 GHEMIEE 2011 FEHEKA

FE  FHE IR L 201145k
2.1  FRAAHbIEE

AT HI DR A B E A MEEZ RIS OV TG, Bk BE OB i b il L 71815 & U9
SRR OMEEIT OV THREST 5, AU O R A TRLIIEE 5,

(1) FA77F)HsiIE 163,000 km® Z 5, WX 8l . v, U I A Fr F
YATTY, s T NPy 7 KOFTF U TRERIILTN D,

Q) Fr AT T VTIOR3 8IS 5 (1) kiikodbitemt, (2) B
HYOEE (a3 U s b)), 3) FEHSSERTH 5, AL & O 5 H g2 ek
104,000 km¥ I E I, D), S L), FUNOWETH A, FEHPRERETIE. Frv 4
ZIZXINE, BN = T )eE, ¥ TFoINeTF ATy NTHIR, 724
Y THNOL ARV 7 EAR L, Nray KOEIMIEZ @Y Z A BIZiRAT 5,

Diversion Area (km?)
1. Ping 34,537
Upper 2. Wang 10,793
Ping Yom Sub-Basin | 3. Yom 24,047
Waneo Nan 4. Nan 34,682
J Sub-Total (Nakhon Sawan) 104,059
5. Chao Phraya 23,873
Lower 6. Sakae Krung 4,907
Sub-Basin | 7. Pa Sak 15,626
8. Tha Chin 14,196
Sub-Total (Lower Basin) 58,602
Chao Phraya Basin Total 162,661
Sakaekrung B Pa
Chao " Sak
Phrayva
Tha
Chin

X 2.1.1 FxF7 7Yk

(3) AtEEHIIARARHIE TH D, BEORMRHIR I 66,000 km® . Z DW 13,500 km® [XARARE
B (RFD) ([2X 2 EmBERMMIECTH S, TORE., 3y FiEmE, £HEEIC
KR ENREIML TV 5D, BKREEICIE, TRERMAROEIE LK OB E B O E DK X 725R
BThHD,

(4)  EEROTFER SRR R/ AN H O . I BEAROE KM E L THEIRL TV D
A, NI EER RN TH D,

4 ARG > 5 —F >3 T
Y R Tl = S
HA L 5
A LB IFIEAT



F ¥ 7T VRIS T T 2 e 2 P Z 5
0B A S 2011 EHEK

(5) EEPHRCEE (oYU s b)) ORE#IT S DN EOT JIRRWIZ A L, o &
LR HAREAKMTH 575, I EE R R T H 5, #J7 O Azl i K UYL U3
Ui 2 S 2R BETH D,

(6) TEFREHEDOF v A F > hET Y EDOEOBNYE-IZTTF v A7 7). 2 A, 7y
T UJRVICALE L TWD, Z Ol S oK e 2 R > T\ 5, —J5, Bl
M DO KA T EERVE I CTh 5, TERIE R, (1) Ny a7 ROVEHE, (2)
G REET ., 3) Fr AT TV JANEO e vy 7 VIRV OILEEE TH 5, Fv
7 ZRINRITIE, TRV OARLE & 5% OVEIK TN OE B LR Th 5 4%
ERH D, 2011 APk T, THREN 15 EAT TR L, 2 EAT Tk LT\ 5, R ERAT
K OB K BT RIS AERITAE L, F v 377 VIRV O A Tk ST 5,

2.2 20114EHEK DR
(1) KW

BT 1.5 BlOBRE 2B RKEOHE TH 553, 2011 41213 Haima (6 ),
Nock-Ten (7 H). Haitang (9 H) ¥} X" Nalgae (9-10 H) @ 4 D DOEGHERE & B Nesat (9 H)
P36 H7nn 10 AT kx & 2 A 8 RN RIER Z T v 477 VIR b 72 5 L7z,

RID (Z Z4UiX, 2011 4E 1 H 1 A2 2011
11 A 27 HORMEET 1,888.3 mm T
¥JD 1,522.4mm XV % 3659 mm (24%) %
AR 2.2.1 1% 1982 4E/ 5 2002 HF TD
24 AERIO A RE E 2011 4F0 A RE L
O TH D, 2011 FOHREIZS A1 D
10 H F Tl B &L BEl> TV 5,
TS O KBERN K E Atk E S LA #i e

{BY% 72 Tb 7": E L/ 7":0 Data Source:  “Reservoir Qperation for Eu@e Flood” by Oki Taikgn, lnstitl{te of lndustr}'al
Science, The University of Tokyo, Presentation Material for 1st Joint
Seminar of Integrated Water Resources Management on January 14,
2012.

XK 221 FxZ37T7¥)IHBROMKEYARE

(2) IR

222 1FF YUy (C2) #ETO
WEORENRIEENA R T T T7E2RL

EbDThH S, BAHEL 2006 40 5451 [ e ] A
m¥s T. 1995 4ED 4,820 m¥s, 2012 D o on) o |G P O
4’686 1’1’13/5 ﬁiiﬂblﬁéﬁ< ° 2011 Eﬁ@{ﬁ%f %lm .Rivercapacity.3,50057n"§.? \;‘.\\-b‘-.'
77 RHRIAELHRIIO LS BBRE L 8 o 7 |
TW5, i FAEY 3,500 m¥s 22 2 3 =

e

3K 15 » AICbkATWDS, ZDXH7%
EWIMIC DT 2R D R 28580 i
Oi’j‘:lf/‘ij‘yf/ka—Lﬁ'VﬁaEJO)b\< DD ' Aug. ' Sept. : Oct. Nov.

R TR A E 2 LT, '

(3) & LWk oD i F

T 47T V)T AT/ KRB &N
SEMEBEZATIRS, VIUFy b AP IR T ) A D4 ODERIFAKINH S, 2011
UK IZ, FRENT5E M. 478 m’, 8{Em’, 7/Em’ % 5 A2 D 10 HITHhiT TR T
5o 10 HHIDE T I N SO F LAAT/KMITTHEC /2 0 . L, FIiR~DORRE1T 272,

X 222 JFaryvsoHEOEKKRE

BB BRI 1 > 5 —F >3 T 5
Vo SR sl = 2
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Fp T T IS T 2 2

99%
W ater Volume of Bhum ibol Reservoirs -

15,000 T—

Volume (MCM)

R te prtion—Capa oity 437462~ Y Vo e e 304 6 M €
MCM. - Volume : 9,516 MCY

12000

W ater Volume of Sirikit Reservoirs

10800

9500

8400

7200

6000

4800

Volume (MCM)

3800

Retention Capacity 8,500 | =)

6000 2400 MCM _ ]
' " lan ‘ Eoh [ Mo ‘ Ane ‘ Ly [ L | m ‘ Aun [ Son | ot ‘ Moy [ N ‘
4500 500 -Avg Annual Inflow 5,391 mem 57 —
g 450 -Accinflow 2011 11,013 mem — Inflow 2011 —— Otflow 2011
T 490 Accinfiow 1995 8854 mem —fverage Inflow Inflow 1995
3,000 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T 300 AccOutflow 2011 8,664 mcm
ln | Coh | Mor | bre | Moy | i W dun | Qon | et | N | Don S 2s0-fccOufiowtsss | 7207 mam
= T g
<\ 500 1 Avg.Annual inflow 5602 mcm T Inflow 201w polease 2041 = 0
& 400 1 Acc.Inflow 2011 12,359 mem _ 9 55 S S
3 . o -
S 300 200 ‘0””0”‘” 1929;11 g-gzg G Touawiyl . I Twoumela, [nsnmela L I Twaasn] 1
G 200 4 Acc.outflow X mem
= 100 4 Acc.Outflow 1995 4,332 mcm
=2 7. -
o
L I I I I I I I I I I T
‘ lan | Foh | Mar [ Ay ‘ May ‘ lun ‘ Ll ‘ Aun ‘ Qan ‘ Ont | Ay | Dop y
99%
W ater Volume of Pasak Jolasid Reservoir 123% W ater Volume of Kwai Noi Reservoirs
1,100
R Volume: 968 MCM (Effcetive olsd Mam (Erfedeibe
cm. TTum e 990 § §
o34 vor TS, MO o TR ,"/‘
Maximum Capacity 960 880 7011
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1995
MCM 770
Retention Capacity 785 ) s Upper|rule ogry /\/
""""""""" T T AT SN | AREDZaARS R
=/ 600 S o 2009
2 \\\ /\\ ﬁJ § 440
= 400 od) = r/-n—\/ / /
= > 330 f -
_g 200 Rcile Cuipe <5 \f’°we WWVV /
R o L S LS e LT
MCM 110 Dead St c i Di
Jv lon Eoh | Mar ‘ Ao ‘ Moy ‘ ™ | Ll | ™ ‘ Qon ‘ Ort ‘ Moy | Nor ‘ P <t el el o o ol b e ol s 6l
— Infow 2011 Tl T T Lo Tl T T oo |
> 150 $Ace. inflow 54 5007 mem — Outflow 2011 ln | Coh | Mor | Ao | Moy | e lul A | Qon | 0ot | Ney | Do
g Acc.Outlow 154 4342 mem 50
32 — Inflow
S = 04 Avg. Annual inflow 1653 mem
2 &7 “© Acc.inflow 054 2980 mem. 2011
g Q 30+ Acc.Outflow 1154 2724 mem =
2 50 ek 3 20
0 o MR il A Z 10+

7 Wl e D
[
oo | o | bt | o a n b | Con | 0t | Mo | D L Lo Lo U opwe Loviny [ ovn Uiy L ope [ooon [ oow [ gy [

2.2.3

4) L

T2 9 A WIS, ARk X0 B 2Rk 0SB R I 72, IREKIXTF Y A7 T vl o
MFEE F L, 10 AR T 24 v, XY U X =@ T2 7 TERMZR A L OBRAALT, 11
AANZIER 225 17T X DB KIZ S a7 FTRELZ, 2011 45 12 A 1 HEFS CHEE S
Ni-dokgiEEZER 22,1177,

&

4 EBF LORT/K MBS (2011 £F)

221 2011412 A 1 HREOEE

Items

Contents

Affected Areas

43,600 villages, 4,917 sub-districts, 684 districts of 65 provinces.

Affected Population

In total 13,425,869 people of 4,039,459 families are affected.

Damaged Houses

2,329 houses: wholly damaged.
96,833 houses: partly damaged.

Agriculture damage

1.8 million hectare cultivated area,

Damages of Infrastructures

13,961 roads, 982 weirs, 142 embankments, 724 bridges,

Damage of livestock

13.41 million livestock

Damages of fish/shrimp/shell
ponds

over 37,107 ha

Death toll

657 deaths( in 44 provinces)

Date Source: DDPM
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O Major City
A Overflow Point
| O Dike Break Point |

= =y

P 1 Ovatn P 2071 Pt (Sarce RIC )

X 2.2.4 2011 FBEKEEE K OBKET & T
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B3 v RXZ—TT DR

HFIE cRI—T T UDOERRE

3.1 FABURFOBKEE &

2011 4F 12 AIOKEFEHRIEE S (SCWRM) X [EHimKkgEEH~ 22 —7F ]| 5%
E LT, T2 Ttk SN EHFEHIZHOWT, UUFICEHE LRSI 2Nz 5,

BOKEE G : HIE
BERBKEHICKY, BKY 27 288, KBRS LTHKEZEMRT S Z LI XD &k
BEERRZHET D

2 A OEEITEFHKICEHISII A, BHITEERKE MR L TE 70, BoKIZE 28 LVOE
WS, BHEICHOKZIER T2 5ME A A ERICBBELRBEELZ L5 LT0D, —FH., X115,
IR AR i L T D, ZORER, #iisiE, K RE UKL Y X7 28>
MR ZPER Uz, ENSES T L IR OJERICEF L, RBEBBICHLERETA 77, RiEA 77
LEOBEITMIE L2728, JEKRIPREE D RF IR DOBKIBWIZ e -T2,

2011 AEDKHKIT, Z OEHAL LR 2 g L < BEuv, BEHIRICH 720 T34 R rEIc X 5
HRARBRFIELSI SR L,

KD SEHEE L, BEF ] 22 B0 T IR D FE A KISk 2 MESFPERE NI B U 7= R e R B
ML T&ET, TDEL OB EZFNL., ¥ A EOBKBGEIZHDIEHAT 52 LN TE 5, FRo, it
KU A7 OBK D R ZEA~DOTE H % [X] 5 K EBIL, Rt R SR R e Z L 13 & 20
Th b,

A BFOWKEBEFTHIX, ELWHHZBHfREL TS, ZOHFHIETFLD 6 DOFERER)ND
5,

1) VRN CTEHRRA LT 5 2 TOFEBEHET D,

2) K & KR & OFFIOEITZ T v A EHERFT D,

3) R AEHIET D,

4)  FHEERE CREEI XK & I G RR & Ol AT 2 RETT D,

5) EEOIEEIEM CIE, BREHESE T OEE LN D, HRKIER O IE 728 /L — /L OFRE,
R R IR 2 R 5,

6) WEFRICEWNTUL, A, 2I2=7 ¢, RFEEZE. NGO K OBFEEILS ~ DETZ R
=7,

() VN T I T 2 2 TOFRBEZHET 5,

[E, Hi7 &N NGO (ZI3hk & 7ok BhE, KRB 21772 > TV A< OfER H 5, b D
TEEN OB A e KBRIC T 2121E, (a) Bh/KERIE L OVl 1F 72l 2 & b . KB - KBETEEI D B4
i ak, (b) HITHRI R & Tl ROTEEIHRAEE ORI, (¢) 2T ORIRER D B 4T 7254 03
O CEETH D,

(i) PEAKHIE EAKFH E ORFOTNT- T o A& HEFFT 5,

PKITREREEZ SO T, LL, BEL - TIHEERKERTH D, doKEHFHEITUK
RIS HIKRT 27210 Tl <L HRDRVITKT 2 Z L b HoBE LARTHIER b0,

8 ARG > 5 —F >3 T
He(E2t gV o Z ez L 52
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F ¥ 7T VRIS T T 2 e 2 P 22 )
BB v R I =T DR

(i) TR A HIE 5,

TEOS I 2 FEfti 2 B AR HE DU 130T DAL, (LRI OBKE 2 /M L, LEIC LD
R RRICTOMRRERT Z emO TEETH L, ZOHE, LR THRMIRZIREL, K&
IR E ORI L BT 2 BN D 5,

(iv) FHEBLRE THEIED AR & IREY XK & ORIE a2 IR

— R RE TR - KEEMEOFEANL, () Gk ER - THE2#R L, () LI E
FEEfEER TR 5. (i) SEEFRAERNSERAE SRS TS, D 3 DORPURIS BT
WA D LD Ze s R M O FERE S %1 R O i DA &2,

(v) BEOIEHEMETIX, BREFERE BB LN D, JG/KME OBEIE/ERL—LO
- MR R A& SS9 5

£

e

BKITEERE 20, 2 TCOWWKNRKE RWELSIZE T Tldkn, k#@ﬁi%%ﬁm
FEREOMLTNIRNTHAH, LrL, BFE, BFOIEBILETHD, BFIKEEHET DI
PR BAAEERR DO B 72 iV — L & FRICHEE L U7z 5720, 2 LUK ISR 24U %b
RTIUTR D, BEPK T, RERWELRET 2720, LHORRRS 2 25 L2 hudie b
2, BEEGNEE DA, KOEEPEENE I DO THIIREETH L, Lizhi> T, Misko
L — L S O BRI L O 3R E N2 Il i e OB oK Ol 5 2 Z 8T 5,

(vi) BEFERIZBOTE, HA, 23 2=7 ¢, RE®MZE. NGO LKOBFERIIS~ DETE
Bi=+

PEEBEROTEDICIE, FA, 23a=7 1, RE{EE NGO KUBURKEN, #HLARN5
%EW®§E%%téﬁﬁmﬁﬁ%@woaﬁ\ﬁ%&w@%@m@@ﬁw%%%mML\mgﬂ
5ORFNEEZ ATREICT D

AERE~OM A LREIC LY BB 25720 2 & BIFEWVITIT AV, i3 Ax Lif
¥ &, ABIIHEEYXIROBERZ T, BIHEMEICE Y beb &N 3RTH S,

BRFHERE AN & C O 2 R 2 L idthikavy, Lo L, AR Ot R 3 el & R D &
BT D ZERHKD,

3.2 FFEROK

2011 FPKITT v 77 V)RR E R e E L 726 LIZBHER RO TH L, 2o 2 &
5. FHEE 2011 FEHOKIEA SR U B2V, — 7, AR Tl L 7= BERiETIC X nuiE
2011 AFEUE/K IFAEZR 100 ARtk RS D, 7V 7 A— il % < O EHERE., KB
IZxF LT 100 R BEREL BEE LT0D, LEDZ b, A& T, FHEdkz 2011
EIEEMOK (100 PRI IZRRE LT,

BB IE A > 5 —F >3 T 9
HezCE2t ) 2 ez L 502
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B3 F TAH T T DR

F o T IS T2 o 2 P

# 321 2011 fERKOFEAT
FHmIE A FarYU TA] 1 A
€SS N) (C.2) (i) (k=
(N : fEA%) [A : 105,000km’] | [A : 162,000km’]
fiE e { [ R
P B |- B 4358
Wi m/65 ) (N=51) | 1483 | 1141 | 1300 | 17100 | PVRVEEHSRERORS 067 AREW
2 (FiER .
R RV R (m/s) 6857 | 170 ] ) I D OWERIE, Mgkl £ 5RO
(N =56) ’ WWIGAEDORELZ RO DT, F
R R (MCM) ENGIRS VX N = {feN
(N=55) 55,570 | 17127 - - Bhumibol & &, Sirikit4 A J4y %
NE U 7o it 2 FeARIZ L,
O R (MCM) s1sa | 1102 L] 1%, ooz
(N = 44) ’ i ) B3 2,500 m’/sLl B iR
B L CHEL,
* o BROEMRIE. AKSUREF—T 4 U T qver 1.5 [ (M) ELHAFzEE % —, 2003FE11H] 12X %,
; o
%, g
o IXBR ) ’”E& \
I .K{‘fxl"-% (2 »
L & [
< ﬂxiﬁ%ﬁ' ¥ T ¥
i - >(<;< : ﬁn y
fxﬂ Kx . % . Y \
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o\ EL XXX o ¢
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s, e 0o Y
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. .\.I BEK {-/—
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o 2T S _e)
o Nt (A VY e
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3.3 BhfEdiEk

N3y R OVEIIHIE 5,600 km?lE, EOBR, RRFEOFETHY | b EHELRPHMIETH S,
ZFUNEM, 72 E YOSy 7))LV EloHE (Sa s bhy NI Ay R
Vary NV E= 2 ET Y Far oA TasY) 1T TEENEME] & LT A BUT
INEEL TS, PSR L~ 2 L0 [Outer]), Middle] T lnner) ¢ 3 HulgiZ 53 iF
LTV,

EHE E ) (DOH : Department of Highways) & OMiJ73E# J5) (DOR : Department of Rural Road)
W, SR I RO A . SERGE R O B THEA 2012 £ L W BAGA L T\ D,

O T¥Mn

X 3.3.1 [EEphEsis (HE . =7 Y4 b“Waterforthai”)

WK U 27 DEnF v 477 ¥ ) R OFEES RO FEA TS F 7o 7 Pzt & LTk
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# 45 FLDHRT

FA4E FHEOHFRKRE
F ¥ 47T )RS R E 2 R ET 572012, FrtOFEOHBRHNZITo7-,

1) 2011 4 12 AICKEFREHBIEEZES (SCWRM) MBRE LT~V AY—T 7 ThH T
WD

2) 201247 H WFMC IZ L W ER SN REFOEFHFEICT#E SN TWHI ey =7 |

3) REICEVFTICRESNEFE

41 2011128, KEREFEHBIKEZERS (SCWRM) ARDOVARZ—FF v
2011 4F 12 A, KEJRE BHIE R B2 (SCWRM) 1%, EOEHGHIBI R 2 IZICT D7D, £ 4.1.1
IR TBREAGHE N OEMFEN S 2 AR HAKEREHO~ AL —T 5 VB RE. AE LT,

# 4.1.1 SCWRM OEEHEOERN (2011 412 A)

No. Work Plan

1) to restore watershed forests in the river basin

Work Plan for Restoration and 2) to develop additional water reservoirs according to the

1 Conservation of Forest and development potential of the areas
Ecosystem 3) to develop a land usage plan that fits with its socio-geographical
conditions
2 Work Plan for Management of Major Water Reservoirs and Formulation of Water Management

) 1) Construction of flood ways or water channels roads, and dams
Work Plan for Restoration and

Efficiency Improvement of 2) Improvement of water dike, reservoir, water drainage and water

3
Current and Planned Physical gateway
Structures 3) Land use planning with appropriate zoning, including setting up
an area protection system
4 Work Plan for Information Warehouse and Forecasting and Disaster Warning System

5 Work Plan for Response to Specific Area

Work Plan for Assigning Water Retention Areas and Recovery Measures (Improving/adapting irrigated
6 agricultural areas into retention areas of around 2 million rai to enable second cropping in all the irrigated
agricultural areas

7 Work Plan for Improving Water Management Institutions

8 Work Plan for Creating Understanding, Acceptance, and Participation in Large Scale Flood Management

4.2 2012478, AEBERHKEHEEES (WFMC) AFRDORERE

2012 /2 7 A, KREPBOKEBEEZEE S (WFEMC) 7H3/AF L 7= "the Submission of a Conceptual Plan for
the Design of Infrastructural Plan for the Design of Infrastructure for Sustainable Water Resources
Management and Flood Prevention”|338 4.2.1 2”9 8 7By =7 M THEKINLTWD
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F 421 WFMC ORREROER (201247 AH)

No. Project

Aiming at the formation of a balanced ecosystem, conservation and restoration of forest and soil condition: Project
Area is approx. 10 million rai (1 rai = 1,600 m?).

Construction of appropriate and sustainable reservoirs in the Ping, Yom, Nan, Sakae Krang and Pa Sak River

2 .
Basins.

3 Development of land use/land utilization plans, establishment of national and provincial residential areas and major
economic areas in the possible inundation areas.
Development of the Phitsanulok Irrigation project (North of Nakhon Sawan) to store excess waters temporally

4 during floods, and the Main Chao Phraya Irrigation Project (North of Ayutthaya) to convert existing irrigated lands
to retention/retarding areas (storage volume: approximately 6 to 10 billion m®, area: approximately 2 million rai),
and improvement of agriculture and fishery industries to increase the productivity yield.

5 Improvement of canals and river channel dykes of major rivers (the Ping, Wang, Yom, Nan, Chao Phraya, Sakae

Krang, Pasak, and Tha Chin Rivers).

Construction of floodway(s) and national roads to divert discharge that exceeds the flow capacity of main channel
6 | from the Chao Phraya River-Pasak River with east/west routes of the Chao Phraya River to the Gulf of Thailand.
The structures include flood way with more than 1,500 m*/s flow capacity and/or flood diversion channel.

Improvement of the existing systems including database system, weather forecasting system, disaster
forecast/warning system and other water management (flooding and draught) system.

Improvement of water management institutions including development of appropriate law and policies on flood

control, formulation of a single command authority, and management, monitoring and relief activities.

4.3 FHRFIRROEE

BACHR 2 BEY & U TIRE S T D H08EY) M O IR IEW R 2 AR B RIROBERE 217 9,
REEDI TP R ORI Z2 K TH 0 | ISR R TR P F BB 6 L TR 2 Ff o5k T
0%, LHFIHRS, YK TERD X 5 ZRIEREEM R RITT ¥ 477 YRR IR R T
b%, FHRETT DR E L FTRUSEHS 5,
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52 BEGEXLAOZRNER
2011 UK T IR KT F v ME LA TIEAE 120 (8 m* OBk EAZ ITAKLTEY ., BE
BRA LAOBERITRIOWKERICMD THY Th o772, X LERANL—LEZRETLHZLIZLD, &
AR, ERKROEREEAKDOUAS & B EZR/NIT 5 S DICKRAKEFREHENREL 725,
ZOEM A 2011 FFEUKICET D & Fa s U U HLE O R KR E A 400 m¥/s (KBTS 2 L A3 A]
RBThd, BETHERAL—ILOEZXFIILLTOEY THDH,
[Target Curve] 1Z, FIKOTZDDEIELRDITEETH D L L HIT, 1HKETIE, I
=D FRERT,
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If the storage volume is less than the Target Curve,

inflow can be stored in the reservoir. Upper Rule Curve -2011
Target Curve
Upper Rule Curve 2012-

Lower Rule Curve 2012-
To Maintain Water Level 233.8 m

(6,795 MCM)
from May 1 to Aug. 1

Lower Rule Curve -2011

Alert Curve for Drought

Alert Curve for Drought
(10% Probability)

(20% Probability)

If the storage volume is less than the Target Curve,
inflow can be stored in the reservoir.

5.2.2

Upper Rule Curve -2011

Upper Rule Curve 2012-

Target Curve

Lower Rule Curve 2012-

To Maintain Water Level 135.6 m
3,911 MCM)
from May 1 to Aug. 1

Lower Rule Curve -2011

Alert Curve for Drought
(10% Probability)

Alert Curve for Drought
(20% Probability)

TIRVKRORVY Fv FF AD Target Curve, Alert Curve for Drought
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6.1
6.1.1

BOE  FRPF L FHM

HEHR
FHEBOKICS S 2 FEHR

FHEEE A6 B RO EE O FATHONWT, Bk ERIC L 2521772, Z DR EXIC
IRIEIL AR ZE L KK ETH Y . WIEOFE FRES Tl 7w, FHEEAMIX 2011 4 6
AMMB 12 H31 HTH D, LLTFD 3 SOMERFIZHOWTHREFL TV 5D,

SCWRM M/P DfE+H

1)
2)
3)
4)
5)
6)
7)

BEAF 4 138 ] D 4h =4t

PV ANOY 513

Wezk HiL « FHHEHL OO e

B PR (& 1,500m’/s)
AERBRIOE O (& 500m’/s)
WISETE (2 F 2 )IIEITE £
WK T4

HEOHMEE 1

1)
2)
3)
4)
5)

BEA7 & 138 O34k
AERBROE O (& 500m’/s)
FETE (¥ F)kEETe)

T LS AR (R 1,400m’s)
Bk T

FEROMEHE 2

1)
2)
3)
4)
5)

WEAT & B ] O3k
HERBRRE UK (R 1000m’/s)
FISETHE (X5 )IIkfEETe)

T LR A (R 1,400m’s)
BoK T

FALEE OB R, IRAKHPH R RAR GHEMR) 2L TIORT,
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Discharge Diagram (Simulation Result) ‘
(2011yr Flood with Dyke Breach)

2011 FLOOD
(Reproducing)

[unit: m¥s)

LEGEND
—— : Road/Dyke Heightening
. Retention Area 2012
@ :Lowdying Area
: Controfled Inundation Area

. ! Retention Ponds
(planned by MOAC in 2009)

Pa Sak River

* Values in diagram indicate
maximum discharge,
not nver flow capacity

6.1.1 PKFER (011 FHkFHR)

6.1.2 RKEHFHKONBKE (2011 FHKEIH)

B BRI A > —F > 7 T
Vo SR sl = 2
HA L R
MR BRI HTIFE T
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Discharge Diagram (Simulation Result) ‘

(2011yr Flood without Dyke Breach 2011 FL D
yr e Breach, o 2
with Dyke Elevating around Economic Zone ) with Dyke Elevating
[fakhon Sawad [unit: mYs)
s’” MM .......
1 DJ 210 }
Tab Salao Rwer h @00 ;I,, ~
| .t 4
{E}————ﬂww
LEGEND e —o
=== Road/Dyke Heightening Chasprvars Oan DY | 3,700
! Retention Area 2012
e T o A }
‘ . Low-lying Area 400 !
3,000
: Controlled Inundation Area ; ! %
@ : Retention Ponds 5 2 2500 700 )
(planned by MOAC in 2009) S Pa Sak River
- 200
1300 [rox]
v ,
300 e g 1,10 2,400
4,000 3,300
p 4.300 > Areas to be
Values in diagram indicate ’
necdonict schaigle, [L'”i] == protected

not niver flow capacity.

X 613 POKFER (ECBHEMREFEORY & EiTER)
CY) WX : '

50 0 50 100

6.1.4  BRKHEFHKRNRAKER (BSEBy# SR B DR & _ LTS E)

A HBERLEN A > 5 —F 2 5 T
Y R Tl = S
HA L (24

R CE A BRI NPT
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Discharge Diagram (Simulation Result) ' SCWRM

(2011yr Flood without Dyke Breach,
with Dyke Elevating around Economic Zone ) M/P Full Menu

S [unit: m¥/s)
4500 Diversion Channels
s‘mﬂ!! B o S TR
Tab Salso River 1 :]:""“ 210 N
1,000
yo—
LEGEND {300 e
ekl Road/Dyke Heightening Craconeaye Dam
© ! Retention Area 2012 C:] gt 3
. : Low-lying Area T 30 !
: Controlled Inundation Area ; : o Tk W g
' ! Retention Ponds 2 2000 500 o
(planned by MOAC in 2009) § ‘ Pa Sak River
’ )
o=
300 22Xl 1,000 2,200
00 2,700 F 3,200 |
* Values in diagram indicate 700 ( 3,500 500 Areas to be v
maximum discharge Wargho pmtected
not river flow capacity Outer Rihg Road Diversion Channel
X 6.1.5 HAFHEEK (SCWRM M/P)
6.1.6 RAKHFHAKRWRAE (SCWRM M/P)
HARHER 1 > 5 —F >3 T 43
HZC2t TV Z ez e 502
HAR L E AR

AR R LTI
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Discharge Diagram (Simulation Result)

(2011yr Flood without Dyke Breach,
with Dyke Elevating around Economic Zone )

Proposed
Combination 1

[unit: m?/s)
SokseKrangRivee . . S
eraronnd ,-l 210 }
Tab Salac River 1- o
=
LEGEND {30 —4;
- . Road/Dyke Heightening Cracptvaye Dan Ty | 3500
%0 ! Relention Area 2012 G 5
Bunt River
. . Low-lying Area ) 400 2
2900 [
: Controlled Inundation Area ; ; Kanr Gl g
@ : Retention Ponds 2 2200 0 g
(planned by MOAC in 2009) § ﬂm
= 800 I3 ooc
,m [ro0e]
Ayutthaya Bypass Channel a0 300 2,100
(Max Discharge=1,400m?/s)
' 1009 1,900 § 2,400
Additional
* Values in disgram indicate " | C‘_" ke 3,000 } 500 AL tgbg
maximum discharge. 110 Elevating 55, e protecte
not niver flow capacity Outer Rihg Road Diversion Channel

#N T D YTED T+ 777 VI Dy FHEANIZ 4, 000 o' /s FefEDH S & DEEZ L3,

X 6.1.7

X 6.1.8

BOKRER (RBEOHAEE 1)

RAKEH R ORAR BREROMEE 1)

44
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Discharge Diagram (Simulation Result)
(2011yr Flood without Dyke Breach,

Proposed
Combination 2

with Dyke Elevating around Economic Zone )

[unit: m?/s]

LEGEND
=== Road/Dyke Heightening
! Retention Area 2012
. . Low-lying Area
: Controlled Inundation Area

@) : Retention Ponds

Ta Chin River

Chainal Pasak Canad

{planned by MOAC in 2009) Pa Sak River
| 1.000
Ayutthaya Bypass Channel | [ 2,100 |
(Max Discharge=1,400m’/s) b —
- 1.00Q ‘z"‘_‘
* Values in diagram indicate e A:::"on.’ \ 3’500 Areas to be
maximum discharge, 1.100 levating = protected

Oute
X 6.1.9 HWAREN REROMAEY 2)

not nver flow capacity

X 6.1.10 B/KEFHKURKE RBREOMEHE 2)

r Rihg Road Diversion Channel

B BRI A > —F > 7 T
Vo SR sl = 2
HA L R
MR BRI HTIFE T
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THRERE (M 6.1.11 BRR) 2EE L CTIREOHAYE 1 £ 2 OWJISIEZIT > -85 Dt FhE
X 6.1.12 123,

Road embankment along irrigation canal

Upstream of 151km from called “secondary dyke”

the Chao Phraya River
mouth .

o
<

Secondary
Dike

<>

River area and primary dykes

Jl A4

{

Actually, flood water flows down through the
area between secondary dyke.

X 6.1.11 ZHUREZBE L -FHENTE

Flow Capacity (Simulation Result)

Flow Capacity

(Approximately)
[unit: m¥/s]
Sakae Krang River
LEGEND
= . Road/Dyke Heightening
. Retention Area 2012 2
o
& » Low-lying Area ;
a
: Controlled Inundation Area %
| &
. Retention Ponds &
(planned by MOAC in 2009) Pa Sak River

[ ;.;]_

Areas to be
protected

B 6.1.12 HTEEAN RROMEE 1 U3 2 OJIEUEZAT > T HE)

6.1.2 FHEMAKIIXTLIEEDRE (5B)

201343 H 19 H., Z A BUF ™D T2 TS BIE K HIE R ERE = o~ @ TOR 3B E I
720 BT TOR IZIRE SN TV DR DOBNFIZHONWT, BAKDHTET V&2 A TR 5,

46 AR A > S — T2 5 F
VS e N G R N Y
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1 TOR DA

1)
2)
3)
4)

5)
6)
7)

BEAE 4 2 3 FZh 4L,
X LOEE (7 4 5)
Wk - (R OSGE (Fa P T 2 B
W TEHUOKE
CRBUK B T8 300-400m’/s, T8 HUKKE T E 1,200m’/s)
T LB YN S ZKEE (i 1,200m’/s)
WIE TE (Giey F )1 3 EETOHKE)
ok T

Al : Mae Cham Dam

Gross Storage : 135 million m’

s

12,000,000

A1l : Upper Yom Dam
Gross Storage : 166 million m’

Al : Yom River Dam

Al : Mae Khan Dam Gross Storage : 546 million m’

Gross Storage : 75 million m’

A1l : Nam Pad Dam

Gross Storage : 59 million m’

Al : Huai Tung Dam 2 ) vl Kong Tron
Gross Storage : 45 million m’ A SRRy -

\
Mae Mol

Pg (DbwneteanBmod, & A3 : Temporary Retention Area
Upper Chai Nat, Nakhon Sawan,

(Capacity : 3,000 million m3)

A4 : Improvement of Hok Baht Canal
(Capacity : 100 m’/s)

A4 : Improvement of Pichit River
(Capacity : ? m’/s)

Qogy Lam Kong
? A
Al : Mae Wong Dam . v\ F
Gross Storage : 258 million m’ Rovais P
A ab S s > R
Hary Khur Kaew P "

Facilities mentioned
in New TOR delivered
on March 19, 2013

Pasan C NI asm

Z 5
76 55 FEZRE G

A4 : Ayutthaya Bypass Channel
(Capacity : 1,200 m’/s, L : 23 km)

A5 : West Diversion Channel
(Ping River to Mae Klong River)

A5 : East Diversion Channel
(Improvement of Existing Channel)
(300-400 m’/s)

(Capacity : 1,200 m*/s)

CPRB_Dam_Location

»

A5 : Mae Klong Diversion Channel

(Capacity : ? m3/s) doreters

AS : Tha Chin River Short-Cut Canal
(3 Locations, Capacity : ? m3/s)

(Ly:2.5km, L, : 1.8 km, L3 : 2.2 km)

Figure 1 Layout ¥ Katili3ics BreTOR oD fitt 3oy E@RA#March 19, 2013

BB BRI 1 > 5 —F >3 T
Vo SR sl = 2
AR T BB
(2T BE N EPT
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Discharge Diagram (Simulation Result)
(201 1yr Flood without Dyke Breach,
with Dyke Elevating around Economic Zone )
West Diversion Channel
from Ping River
Sakae Krang River

New TOR

[unit: mYs)
East Diversion Channel
_______ Njdening of Chainat-Pa Sak Canal

LEGEND
= Road/Dyke Heightening
: Retention Area 2012
. . Low-lying Area
: Controlled Inundation Area

@) : Retention Ponds
(planned by MOAC in 2009)

Pa Sak River

T Chin River
T Nl River

1,200

Ayutthaya Bypass
Channel
(Max Discharge
=1,200mj/s)

* Valves in chagram indicate
maxamum discharge.
not river flow capacity.

protected

6.1.14 HWAFER (B TOR)

6.1.15 RKEFERCEAKE (B TOR)

48
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6.1.3 MLOBER/NZ — T 2 EESROREE

HENRIT. MO FEEHAKDOER SZ —2 (1970 45, 1975 4E. 1980 4. 1994 4F. 1995 4F & N
2006 4£) 1T LT HHEET 5,

# 6.1.1 FHEXNROMORER/ X —

o FTarHU R
64 H W% (mm) v B (Il'l3/S)
KA Farypovr i eSS
o= A=y dnk =1
= 162,000km?]
105,000km?]
2011 1,483 1,390 4,686 6,857 BHEIEEK
1970 1,266 1,232 4,420 5,830
1975 1,254 1,166 4,336 5,535
1980 1,255 1,207 4,320 5,839 i D P
1994 1,313 1,168 2,533 4,268 INH—
1995 1,262 1,230 4,820 5,612
2006 1,375 1,266 5,450 * 6,385

* 2006 E0O B — 7 I 5,450m’s EREER SN TWA N, T DFEDTEKMIE, 2011 FEOKEAM LY BiED
IRV, 2011 FED H-Q A—T7 ZH W5 & 2006 FED v— 7 Jii i, 3,800 m’/s LHEE SN D,

LA 1 KON 2 DMDRER /S — A2k L Tl RELKIEE 2 LU R O X 95 1I2HERR., FEZ I RGE
SNz, £ 6.1201F, MOFEOEBEOKERICHT HHEMBETH D, £ 6.1.3 1X5HNT) (2011 &
6 » AEMNE) LRICEICSIZMITLI-WNEICK L TOHEMRETH D,

# 612 fLOEBROERIIH L TEEMRORIER R

v— 2 i & (m/s)

548 R 3 5 30 B B v o5 481 Mt 3o 3D B2 B v B M B 3 £ B v B
B4R R dE L RROMAEE] TR OMAH2 eSS

= = N b= == Ny =2 == N>

P & X A A Ve A VRS Ve A
2011 4,800 1,100 4,000 4,400 300 3,800 4,400 300 3,500 | BHHEHEAK
1970 3,600 1,000 3,500 3,200 300 2,900 3,200 300 2,400
1975 3,700 1,000 3,000 3,200 300 2,600 3,200 300 2,100
1980 4,200 1,000 3,700 3,800 300 3,100 3,800 300 2,700 | oo R
1994 3,500 1,000 2,900 3,000 300 2,600 3,000 300 2,200 | /XF
1995 4,100 1,000 3,800 3,500 300 3,100 3,500 300 2,700
2006 4,400 1,000 3,700 3,600 300 2,900 3,600 300 2,500
HARHRERE A > 5 —F 27 T 49
HZC2t TV Z ez e 502
AR LEHASH

AR R LTI



5 ~ F 47T NN T 72 P 7 |
76 5 AL RE A

# 6.1.3 2011 4D 6 » ABRNEICSI X HIT L AEWEICK L TEEDR ORI R

v — 7 ik (mfs)
I 0 e S S B B T B g R DB B b B g R DB B s b

Pk e HEAE L BREOMEEL BROME 2 fii#

Fa 7 & N b = 7 = N b=V 7 = N

U i ¥ A FU A ¥ A FU A A
2011 4,800 1,100 4,000 4,400 300 3,800 4,400 300 3,500 | FrEiHK
1970 4,300 1,000 | 3900 | 4,000 300 | 3500 [ 4,000 300 | 3,100
1975 4,800 1,100 | 4,400 | 4,400 300 | 3,800 [ 4,400 300 | 3,400
1980 4,800 1,100 | 4,400 | 4,600 300 | 3,900 [ 4,600 300 | 3,600 | {ioopERT
1994 5,000 1,000 | 4200 | 4,500 300 | 3,600 [ 4,500 300 | 3,200 | T
1995 4,600 1,100 | 4,400 | 4,300 300 | 3,900 [ 4,300 300 | 3,600
2006 4,800 1,100 | 4200 | 4,400 300 | 3,600 [ 4,400 300 | 3,200

6.2 EH. E&R/X&XUEIRR
621 & H

FEEEIT, 2012 4F 12 A BRSO & A [ENMEE., Z A 3—> (Thai Baht) #JEARICEET 5, #H
L7diessi L — (2012 4F 12 A 28 H ™ Bank of Thailand ®3FEE5) % UL FIZ7,

1 USD = 30.7775 Baht (1 Baht = 0.032 USD)
100 JPY = 35.7960 Baht (1 Baht = 2.794 JPY)

FEAFEDOM Rz U TITRT,

50 AR 1 > 5 —F >3 T
B2t Vo Z =z Y 2
HAL B E A
AR BRI
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# 621 HER
IEHH % (ms) | SCWRM RED e 30)
M/P MEE 1 fAEE 2
Cl Re-foresting - - NE * NI ** NI
C2 Construction of New Dams 3 dams - 71 NI NI
c3 | Land Use Control for Flood i ) NE NI NI
Area
C4 ImprO\_/ement of Retarding / 13 retention ponds - 46 NI NI
Retention Areas
River channel
- improvement ) 11 14 14 ===
C5 River Improvement Ayutthaya bypass
channel (L=19km) 1,400 NI 18 18
West diversion
channel (L=223km) 1,500 211 NI NI
C6 | Flood Diversion Channel Outer ring road 500 91 91 -
diversion channel
(L=98km) 1,000 - - 132
. - Bhumibol, Sirikit,
c7 | Operation Efficiency of Kwae Noi, Pa Sak ; NB ** NB NB
Existing Dams dams
C8 Flood Forecasting System - - 4 4 4
Price Escalation (2013 to 2020 or 2023) - - 74 16 22
Total - - 508 143 190

* NE: FEH ML (SCWRM M/P IZIZTEEN T 5)

*% NI: REROHMATITITEEN TV

*xk NB: PEEHIILE N

ek LU SEE ST

Note 1: ¥ 3, AR THEFE, o o=7 ) /- 2% H5Ek, LHNHE, ZEBERE, T
g, Wif ER7 TiEE. Blexaie,

Note 2: AFHA THE L TV D IEED IR OERHIL, EROFEEIZTIAA TR,

600
. 508
2 500
[353
= 400 |-
S About 37%
T 300 About 28% of SCWRM M/P Cost
= of SCWRM M/P Cost
3 190
O 200 143
8
'S 100
(a8
0
SCWRM M/P Proposed Combination 1 Proposed Combination 2
X 621 HMETOEEE
6.22 & &

PR B2 OB AR I DO U B R O YK B E R O FJ T 2,

AR A > 5 —F >3 T 51
VoS TR N G R N

HALEHASH

B BRI IETT
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# 6.2.2 BUkgFEOHE

TR E e
ECE (T30 P LR R e R (B RO 2R Lo L
e (e THESND, kT I ab—a 1Tk 0 BEREK R E
EEHE (BRI 2 kA v 3w = & TR R S5,
» 0 P O (o C . W 2 % O TR oD A
ORBBFROMEEE | m - jeSx akbamo 5 5o kRic £ 0 HET 5.

BOKBEOHEE LA R 622177, L5 S I TUWKITHERERTHY | HESN LK
FRITHOK DR AEMERICES FEBIFFETH D,

#z 6.2.3 FREHIBOKREEDHEHR
T3 — R IE

Item e e = e ; =
EEATE | (G | Aat | e | @ | At
a;gﬁrs 1 I 7.
E'ﬂﬁiw)f SH7E 2,167 844 3,011 1,638 1,064 2,702
(10{Z Baht)

\FF
=
A
N
3

Note 1: M DG FEHETE AL, T X COMAEYE (SCWRM M/P, #EEOHAEE 1, 2) I

6.2.3 EIRR, {E2%/EFHRKE OMEEMME (NPV)
HE L=, #4%. EIRR, B/C M OSHIERAEME 2 DL R IRT,

% 6.2.4 EIRR, {E3%/%FAHREOWBREME (NPV)

Case EIRR 252 (BIC) ”“mgﬁﬁ B(K)V )
SCWRM M/P Full Menu 13 % 1.1 21
BEOHEEE 1 29 % 2.7 137
BEOMEE 2 25 % 2.2 127

Note 1) flikg7K#E: 2012
Note 2) FEA I 2013 to 2050 (FEHEDBHAED B 38 4ERE])

Note 3) fE=MEIFIE: 12 %

35
29

30

25

25

20

15 13

EIRR (%) .

10

SCWRM M/P Proposed Combination 1 Proposed Combination 2

622 FHAED EIRR

ARG > 5 —F >3 T
Y R Tl = S
HA L 5

A LB IFIEAT

52



T 37T VTR 7 = 2 Z 5
76 55 FEZRE G

3.0

2.7

2.5

2.2

2.0

1.5
1.1

Benefit/Cost .

1.0

0.5

0.0

SCWRM M/P Proposed Combination 1 Proposed Combination 2
623 HMEATOEFEEALE (B/C)

6.3 WREHSERE
6.3.1 EHEPE
(1) FHELFF
1) 72X Y A N2 KE (EE : £ 19 km)
2) FAERERIGER KK (BER : 59 100 km)
3) T AT Y)ITHEN#EM (EE £ 90km)
4y Z T )P EA S OV K, GEBGIER: @ 9 180km, HE/KEE : 9 10.6km)
2 B M
B ANZBIT D UK E B R DN B LA ICHOW T, BONDRFZRRT 4 S>OREEY %
HAERE LT 1) T BZ YA R 2K GEE : 19km) | 2) AAEBRRE R BoK B GEE : 100km) |
3) F ¥ AT VI PR GEE : %9 90km) KN4) & F I BREHE R K O (BRB5
FER ¢ £ 180km, HHE/KEE : 59 10.6km) & FEBED XK OMEEDN, BFOFLTHLT v A4
Z X ) T OVEKBHEN B & BT, B AZROICEN TR E L TRES N, Zhb 4
FEIZOWTEREE N QA E S O % £l 45,
6.3.2 BERVCREMEOLT Y —

B4 ETIE, BEEDNED D 34 HETREZETM (EIA) OEHiL b WCEOEELRD T
W5, LU 6 BITIED T Cli A /R R KBRS B2 BEEE I EIA /M > T 5,
5, FETITFIIERTIENRERZEZ2L-0TrMELH D, o, FETTEMIEDERS
FEMMPTICBIEZ RERS SN b E2bNS, (o T, ZnbftEazE+T 5 &, JICA
PR S RS S HVEILT 2 W HIBR S A (IEE) 2 £l L. BREHESRELHETH 2 L3 nE
ThDEDIEHRICE -T2,

6.3.3 EIEXSHBIE K OFHhigEE
(1) Ta2ZY A RZKE
FEEEXI G ML, Phra Nakhon Si Ayutthaya (7% %) HALH L O A FEETE HITT ¥
F 7T Y )NA & A ZET D EE 347 5 OVEHNIALE L, Z O K2 I3 EH 7 ZHHEE Th 5,

FRIL, FHEASA ANZOKEEDR BT TRFET DEHER (3263 &) %, BAFBBA I LM
FTOHITZEL L Ipvn, LM, FERFH LEMITITF v 47T YIERTRERALTWS, 72,

* The Enhancement and Conservation of National Environmental Quality Act (NEQA) of B.E. 2535 (1992)
AR ERIE A > 5 —F 27 T 53
MDA = Z T s
HA T B
AR H R BT




Z 7Y F b T T VI HIAAN T2 P 7
26 7 JEEBNE LT

LU TIIA KRR, FEY - BARAE., FFET~SERR, BUAEEYIIsAM L Tz
W 7238 RHET S A /N ZOK BT R 2 MR 5 14 BERR AR IS M ON2 BN ELERS & b 2ET D,

(2)  SMERBRIRIE R Tk s

XIS ML, Phra Nakhon Si Ayutthaya (7 %) W, /31 o TR T O T ¥ 4
TR ERAE L, B RIGER (EE 9 5) A2 ZEWATICH . AT o F 7 — A
ERRZE R A 2 kT 7 n o X T ABICRET D, K% U COKE & thaTREi SR (fF
JE. P LR, AR DIAN DI Th D, FI EEICITAE TR BRI, R
FKH - IR HIAS DTV B, ST/ 2 7 HERIX BT 23 A T st & AR F IR B LS~ & A8
HLTWD, YHICBOTIIDHERE, B - ARAR, FFET S AR, BEOmEEm
AL TR, Fio, M EERNMRIRHCH 57, FHEBKEEEOI 2 12, 72D,
KERH Y | ZOEDO/NEEAMKE & BT, HIKOERBRERL TWD, 2B, FHHEK
KEEIZ, FEEXIGHIN CREAAD 14 ShERK, 2 80E, KO85 KK L AZHET 5,

(3) F AT T VI T

EERAE i ORI R ML, 0D ERA 90km S FE TOF v AT T YI)IFiRETHH, A&
ISR TENERT 2T v 7 7 v T VX IET D, N2 a7 #R7e b NS ZE ORR T 23 %t
GHILDIZEAEEZ D NN—L TS, FENFICHMIGZE T2 i3 nEEZILNS,
ZIIEZE O K5 DNBEAF O EEBSEE  (0-60km M, BMA 2N EERR) KOV #jEE (DOH 23 B
THEEGT) OfRpEmERE N E Lcg EFTha720TH 5, £z, &2 TOEFEEKIL RID
SOBIRKEEE D ROW NIZH D, T X ¥ 3A RAKK L RIREIC. Yo B O BEKR, [J
S B, FFET NI AR, EERREEDIT AR L TR,

(4) 2T NEBG AR K QKIS

BF UL, F o AT THINOBIRD—>THA FREFEFND, A7E D=7 Mz
TUE. BRI D OSSN — KB E TR Cdb D, HAKRSIE = DL
THREENICEA SRS, REKIKICIT, FRORR. A SRS, 1EL AL
IS B STV B, AN O R Th 5, MREIRNO X F )1, 6 %
BB L | BRE L AET B, A FUIINE, K LA, HEIE, oAk, AL E7o. HEKERE LT
LIRE LS BRI STV 5,

6.3.4 RIERE
(1) HARBREEALE

B TH S TR B SO IC L 258 - RS, S X 2R BEEOHMMAE 2 b
Lo Fio, WHITHEEZMES 720, HEIESO-REEWLFE GIE & 725, TIEWEHENX,
IREREE CIIHERAK (BWIC X2 Y) RO TR OKNGL) . HHEEREE (MJF - fUE, MR T).
FEHA~ORENRD 5N D, FHENRH-ILO KE D0 —IRAREOKE (BHH) ThobhnT
WAHZEDDL, VBN ~OEEI DN EEZBND, 2120, BHIC XD BEEY~D
NI EE A ET D, AEERIRERBUKEICB W T, 2 A BN 0K EIC kY, ok
WK ETZIT HEOE KO ENH D, Tz, ¥ T UJIHKBEZRBTIINE I ZEM L, XA
BENSOEAKN LY FFRBICH F4 25 2 28RS,

Q) toEREEE

TR 72 B ONC B T A I O 72 O FI BSOS LB L 70 b, F7-. ¥kt
S IR A I CHEA B 7200, A PEES DR LD D OE~DEE LR b5, BE
FEBUER S & O T, FriEE)TE OB LET 5, FEINISZHAMNICHET 2FRIC
%HT A RBEARCHEIC OV T, RS AHBICHED AT O ANERFERHE & & A FEHANCHE D
TAERER NI L 72D, T Z Y A RAKEE T, BEFEHORERNEHTHDIZD
DL, 80 FHERUL NIRRT G L 72 D ARENEDN D, AMERERIRE R ORI T, HEER
FEEUTH 600 HF (500 m*/s) & L <1359 900 &F (1,000 m’/s) T 5,
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6.3.5 AT R ORI R

T FTHOKIE S D@ T, F 7oK IC B 5 BN AR I L 2BEWFEN LT 6T
ik LW IZ oW T E— &LHT%ﬂéii%ﬁf%é®f\;%$%i§%k%i6héoﬁm
&aﬂ%%k%i%ﬂ FEAEP B A 5 2 5 WREVEN B 5 MBS, (ERBEE~ORE - Ei

CITHEBEICHILT D Z ENRAIRTH D,

# 6.3.1 BRSNS

FEER | R
B ARSI

THEE¥EZ LT D

THERHEEOETV— MBI ED

T HBEAR O HEFFE B O 320t 2 K 3 5
KRBxrEET=2 ) 7 URELESZIETT S

] C oM IR HER &

B B DR T K A RS 1R

K THEHEKRABEH = > N CABE LR TS

i KEEE=FY 7 UREBEEMEL 2 BT 5

g - e BIHI IS A SRR A 25 CIEFS 2 VS - R BE 2 HEIR 32
N W < O TR (AR 5

BT R A & BT 5

THAN APV FEE MERT 5

F VPR INTHE) WY RSB IeRed 5

THEY— R EHEmAERZEYICEET 5

A b - i

ARER (@)

R SERRKZ R LR B C AT — 7 RV — a2 2T 5

FETE WHI 2GRS RNEIC L, EEMZEYICAET S (TR oIXY &
A TN D)

HRERIEPEE

FERAMSEOHIETHELER & O A RFEZHEEST S

FHHEAS - fH1E HEERODO D OBEREHE (RAP) ZERK - FhT 5 & & HIT, Bistk DA
RE7xra—7 v 735

Rk R A B JE U 7o R HEEHE (RAP) 2 1Rk - FHaT 5

BRI TEMABEBEFEFROAEIZRAESGEZ 520 5. BEBEROZ T 217729
B A F 2=l D 7 —T )

BERA 7 T ~DE | BRETE L ORERBEGREHBET D

6.4 FEEIMOMKER

HEL2ROEAIL, WKERTEEZBRTZ2E20N50T, HbEHDROBWNEEOME
HaERODLRETHDH IREOFEOMAETE 1 T 21X.SCWRM M/P DEHDKI40%LL T &7 D,
EIRR (£ 25%LL ETHY . SCWRM M/P (25 EIEFIZEVETH 5,

XA DBITEIC LIUE, A X2 KEECRKEIE BIA 53RN 72> TWDH DT, ZOFZIT EIA
@%M&Ul@% VB MBEIR TN, il R TR RRICEEZ O TR RER S D, F

 FETEMEDERIZRMUFNICBLEZ RMERS SN2 LB 26N15, 26O
%%@ T 5 & JICA BREASEUEIEFHIEIL T 5 MIHIER A (IEE) OFEMA AR TH D &
fEnm L7z, BREBALSEEBOBANS, EBEOFEFIRE L, 5 Lo LWEEREET RN,
72 L., LHEOEITICRET 2 AHEUSOR RBIRICITERIROELUE & XRB R R TH D

bz et BERSHFEORVEREDO N0 FEMAHITONT, BURIXFEMIZ AT TEIZH
MEEDDRETHD LT N5,
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Z 5 F b 7T VAR 2 P 2
6B FREGRE M

1)
2)
3)
4)
5)

A7 4 L OMFIRHAL
SERBRIE B ORI (& 500 or 1,000 m’/s)
e TE (¥ F)IkEETe)

T LB YN RZKE (R 1,400 m'/s)
BT

Note : N Ho7 D E— 2 jitdid TFHAE 1) T3 800m/s, A2 T3 600/ s »FHEEXE,

N D 2011 FHAIFT v 777 VI D Itk (N H+4 D Fik) TIIBE & 7200 -
FEAS, HE—2Z Jiddid 3, 900 m'/s BRI TS, SO EDS, Jidd 3,800 w'/s T,
HEAKIZ T SHEIT L b DE LT, EIRR BTN B/C FF7HE L T3, 3,800 ni/s. THEFAE
T oL LEGE, AW 2) O EIRR 5L NB/CIE, [HEHE 1) IZHE~SKE0MEE 725 A RE
MDD 5,
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71 R W

PEML S A BFOTF v 477 V)R OBKE B0 2 RE U7, BUR OB & BE 1,
2011 4% 12 HIT/KERE K Z B2 (SCWRM) 23MERk. AREIXZ oBFO=a &7 N&, b
— =717 7 A T2 KDREE LIS OBt 0% a2 VT, L% H 2 E &Ik R o
MATZITMML=bOTH D, 7235, 2013 4 3 HIZKER - Wk E R E S (WRFMC) 78 SCWRM
D Z —IEE L TWAR, KHETHRE L —Y—7 10 7 7 A T —I2 L DS R iR
CIIAWTE LT, BoRBEEEZAE L TS LBy, #AEMICE 2 RE LOMEEZLT
WZERT D,

AEMEE

® HNLIC X VB AT D NI FRES) & Rl 2 72 01T AR TR, dAKE L ONE
EEARAT (A ETERAT 2 I T, AETRIZAKNLRI & 7 E RIS LT S th L EL S
Do T A7 T V)T HOFINFITIALIC L 0 8 S, 1 STV ARALITEINZ K0 58 <
BESND, ZOBE (BF) Ukt 5/K0) Z2FE 2 702id, RERMEST O 2R A]
RCToHDH, TP (C2) PbHAEDUEFHE T, FIRARNL R ARITIT L A
EHHTH Y | DTN K CBIK DO FEAVITIT IR K CHIE ARLTZ T T < | ZKEOKAD

ICRE XS D,
‘When low tide. water head difference When high tide, water head gradient
would be large and positive river flow W_Ould be reverse, and river water
will increase. will flow back to the upstream.
5
Mean Sea Level Mean Sea Level

¥ —>
<r’;j upstream

downstream

B 711 BN

® KNZLifiE L DBMRAEND T, KALGEEIBRIC L 20k FREIOHEEIZRETH D, F v 4
77X )N OE TR TIE, BB BIRZR < RAE EA Ly, LasLaens s, IR
TEE, TN ERETHY, RARMOFHIIZEH L TV,

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 —Average passing discharge 9.00

3.00 I -Relation between water level

8.00

| is approximately 4,000m%s.

250 7.00 |-and discharge is clear.
2.00 6.00
150 5.00
1.00 4.00
0.50 : b —— - - -C-Z-ZZ-ZZ-ZZZZCC
0.00 3.00
-0.50 i . No relation between water | 2.00
-1.00 level and discharge ] 1.00
150 . . . . . . . 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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Z 7Y F b T T VI HIAAN T2 P 7
7 kB

I FEEANC AR TR E Rk iR

HOKSCEEHZ b, KER - BoKEEICET 2 BUROMER ORHiZ@ L <, Fv A4~
Z YR PRSI IE, RIS RS E U CEH S v, IS AR olkit & L
THRRET D IR - B2 5 1 | FROMERITHK L IAF L TS Z L3NS
ST, RO ERFHERDO —> L LT, I & QLR 22 3K G &I /KEE OFE T
BES L0 272 0 K& < D SIEERA~OWKOBENIRHIITHEICH 5, HiZ, LI
& o TN/ DEEBHIZIE N D ST D T, O, HURFEERN, ZRT0 b O A&
572 D LR O E O KIIE S TINIKEEICR %,

FELOE Y | PR OBAKIEER 2 G OR D KIZEY | Fa T o XA EIZmiT
TERT BN D KB 2 UK (R TEES 1,500m’/s) SCHTEEHES) /N & 7037 & W DUtk
HE I, TR B W TR %,

In low - middle basin, spilled water, local

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

3,500m?/s 2,800m%/s
l As usual, overflow ‘ Inundation depth end
occurs due to volume will decrease Q
shortoge of existing thanks to floodway

flow capacity. @

However, discharge neor ’ % a
Y N Ayutthaya is almost same

regardless of whether
1,400m%/s 1,200m3/s floodway is installed or not Q

X 7.1.3  FJHGKED S OILE ERERE D BFRIIKE~DRE Y K

Design High Water Level (DHWL)

BEOKBAAE, JOREHIGE, (B & o T B PR A SRR FEME T S 72 121X, DHWL @
RENEFICEETH D, W)IFRESCHE FEEINTEB O/ S IR T 5, RIS Bz sy
CIRFPFICER 21T o oA, B D Pt~ 2 PRI L, Pz L
WEEBIXEZTAREENDH S, o T, WIOF FREALHIM Vo EHFIH, E -« T
DIERBERED /T A EZ BB L, DHWL 2R ET2LEDRH D, Bl v
S 7 TP SEEN S L2 T TR b=, BiiEm A m < LRI bivy, —75
T, BRSO R EHI 2 T3 21Tl BEITBLRZ MR T & Th D, ZHidEmn
EEBHIC K 0w INCEE 2652 2 & TR O Ea BRiEKE L TERTE <25 7=
WTHDH, SHIT, OB OREITEMAKOBUKICEEE L /05, F7-, WO T, #W
Z#FE L C DHWL % 3% E L2 T AUE e 5720, ] AT O KNLIF B KRR IZ BV T H i o
WRBEITH-OTHDH, ZOL DMl TIE, —WENBE 2 EEIR & H U 2 DK
PEHZILE U, RIS et E 2 5 2 5 -8 H 5,

Fx A 77X I A 0~90km FHTITAES D30 27 HEIZB VT, BokBhiE %
HHINZ BMA 3R T Xy RMEEZE T T2 TETHD, XT7Xy MEOEIEZTF 477 Y
OB EREAKNMLZ SBICRE SN EHREIND, Ty MEOE SIL, FRIOMHARIC
AT KD ITHEBRRIZERE ST 5, EEE I OK I AELIFEERIZ 72 D 2 &3z,
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THEWI 7 1) D EEBS A BC 13K BT AL Il » TR 2 D1 5 Z E R E LV, KA THH L=
DHWL (ZHS &, N aZ BNIICRET 537Xy MEIIHE AR 2o CRETH Z &

=) o
RET D,
100 ¢
- Fig- Design High Water Level in Chao Phraya River
9.0
L —— DHWL (proposed in the study)
80 - ——— DHWL + Freeboard (+0.5m)
----- Height of parapet wall installed by BMA
70 ¢ O  Record-high water level 2011yr flood
> :
€2 6.0 7
= b ¥
1S L
z 50 ¢
o F
g 40 F
w s L
3.0 r Ayutthaya
20 F—
- Bangkok
10 F Economic-Zone
- (protected area)
é o Paknam
0.0 : 4

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Distance (km)

X 714 Fx A7 F¥)IAEDO DHWL OFFE

BES LTogE
° mn$6ﬂfﬁm BT, DOH B L DOR T L » TEIEFEHIE O E K & i 25ERth

INTND, v alb—va UFERO Case0-0 (Bifi) & Case0-1 GEMKE EIFHETZT%)
BB U kbR, ERE LTFEC L TN A I ET DT by« T T AT
(FTRIOILE T v v 7 14 Z250R) ORKEELER ) 2 — ARKEENT 5, ik
U 7o BTl 5 A3, B RS O @ EE FEOLR P HGE I &) o 7o IE I, Db TR
ﬁﬁﬁ TWELHZ D, 20D, YKILEMNTIC X - Gl Em O 2L P14 L,
REEMZ K » THKIREN LR T 2B A1, HEIZSUTHIKREZ & SRITIER B 20,

DOH 3 L OYDOR (2 & %

W B 3,500 T T T ‘ ‘ ‘
. S Fig- Inundated Volume (Block-LO14)
3,000 \ LO14 12D\ TIEALER 2> & B~ ]
—Case 0 WAL B0 AN E I K o CTHE
= 2,500 || Case 0-1 TIEOLNDLDRHERY 22—
3 ARBICHIINT B,
o 2,000 B E %o
5 AR Y = — A
£ 1,500
%
(]
T 1,000
=]
: /\
S 500
E T
0
t O ‘ 6/1 7n 8/1 o 10/1 11 1211

K 715 LOWICHEITAILERY 2— A0l GERE ETFICX3EE)

BB IR E S ic R 7 OHEKEES

® DOH BJEXUDOR IZ L DiEKE EIFHER ., BFEOREIZ L - T, NAKILE BT 5
AREMEN B D, AR, BERANEZICHEK ST B BEENEICETE D . RAKENEL 72D T2
OTHD, T 477 Y)NOFHRIETIE, HENTIFFHTH D=0, BIEIZHEKREK Tl
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Z 59

Fp T T IS T 2 2

75 fim & B

72 R THKIZ L o TSR EEA~PEAK STV D, AR CIE, BERE SN TOWD R
» FHEKEES 1,590m’/s APKEERRZIT 9 12h - 0 5 EKEENZ AT 5008 9 ket %
fTo T % (EHREES 10 72, 10.2.12 WAXIRZ M), MitOfEE, 2011 KR
WKICE 2R L TR, HOCsSTE D2 2 ERHL MM E o7, 7272 L T AU E R
AR Z ST LIS R SIS R T D72, IR, PEAK IR X 4513 (2 2EM0 722 N K ok 5
ERETT D2 L ERET D,

BOK BHEE

HA BRI MEDTe~v A B =TT 0%, Fx 477 VIR O AR - Fieep &R & it
KEBOZERZ BHIIZLTEBY BEL TV DHRERIEH DRREEDOWAKEHD R L > T D,
LsU7e 6| FERBIZ Y 7o o Tk, B, B89t R OREESE A 2 72 BLR ) & | B SENANE,
HUEERFTT RETH D, RRITHEE XK L OIERERIR D 505, $RIZE - T
FEMICEMMZLEET 200800 FHEHIFNICE R - BAEZ T 2 i 706 5
AHICONWTEDNREZBET RETH D,

2011 FEPOKFHC IS T 2BEF X L OEMIT, 7IRNF L E VY Fy B FLAREE 120 B m?
DUIKREZITHE T 272 & HRICEFRRIMRD TR Th o7z, Lo, 16K - KD
Bl D B A LERZRICIH EORMMRH 5 2 ENH LT, RFEETIE, #EH
DOfafE L LT, [Target Curve] & [Alert Curve for Drought] #4225 L TV 5, [Target Curve]
X, FIAKDT= DD LR DT ETH S & &b, iaKmE TlE, iIrEEO LIREZRT,

[ Alert Curve for Drought) 1%, B/KETH D NDOFEFE L 725, [10% Probabilityl (%, 10
AT —RIOEKDSERRNE, [20% Probability) (% 5 #2—[ED¥EKDfERMEEZ BEWRT 5,

7 HERETIE, $2E D [Target Curvel] (ZHEWZ LEF/RNL Z#ERF (EAKZZ O F FHh) . 8
AN Z LR EEZR KT IR ZL210mYs, ¥V Fy FF A 190mYs & L CHlki &
U5 Z L AREL TS, ZOERE 2011 FFHKICEA L=5E . a3 U (C2)
OPIKE— 7 fiid % 400 m*/s KT 5 Z EDBA[EETH H, FKENIZED [Target Curve]
TR E, MAKE S DICK LMIITET D, ZORFOKtEIFREMER BN E T2
BNRE (TIRE L 8m¥s, v UFy 2 A :35més ) LLEET 5, FAEHIL,
TEIE B DK OHG & [RIRFCPREE 2 R/MET 2 2 L2 A& LT, L0 FiRZpKERE
HA2IT2S 2 EDRVETH D,

F v A7 T VIR TR OARLE & 15 5% HOBERK B IR O ERBIER O “#20D 2 24 7
DIEBIRH Y | ZHIEERNT ¥ 477 VOB L & B2 b Tnsd, Ll i
FFEIRWIC B Z < OFSHT - BEDLE L TRV | Z oD OMICITEE DO AR EIE LTS,
R DIGAKMEGR FEhit% & F ¥ 477 ¥ FISER O IRV U358 0 | o A 2 3ok &
HAETDZENMETH D, LEEHEMIEOHEEICIT, 22 =7 ¢ XR—2DBK K EFH
DL IRRRP AR ET2D Z ERH LN ST,

KA TIE, N a7 K OEIBHEE F v 47 Z Y NI OPK DB 2 i 725 R OG-8 &
LT () 2VRAZ2BEAF 2 L0, (i) S ERERPOE RS UK O /i, (il ) fg (2 F >
NS L) DFEMR, (iv) T2 Z YA N ZKBEORR R LIz, BREOMERIT, %
firry. BEERICZUTH Y . HORD IRV LN FEM T 5 Z L BNEEND, £, BEOU
KK FEBLOTEY) 22 FEM I E, BHR R 72 & OIREED R RPBETH Y . 2o
THLREREMPLEEND,

60

ARG > 5 —F >3 T
He(E2t gV o Z ez L 52
HA L 5

A LB IFIEAT



T 37T VTR 7 = 2 Z 5

7 L
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RO RMETIIU TO®Y Th D,

(1) #HZEOMAEE1

a) BEAEX LEFA OBF(L

b) ShERERIRER KK (& 500 m/s)
¢) JSETHE (¥ F U )LEEET)
d) 7a2ZY 82K (R 1,400 m'/s)

Q) BEOHMAEHE2

a) BEfF & L oL

b) AhERBRIRIERHOKEE (GFE 1,000 m’/s)
o) {MkfETHE (¥ F 2 )IkiErETe)
d) 7Y A NZKE (& 1,400 m’/s)
e) HAKTH

(3) MLOIEREEY KK

a) AEAk & FRAREIE
b) KT H
c) LR B 1S 0D - R TR

FEOFER L LT, % RID ’MFHATED LY, ABRTIELZT —Z1X GIS T—# X
— AL REGL B LTV D,

FEAR D AKBRARATE 7 /1 B OB fRHTE 7 /L (MIKE 11, MIKE21 ) & LC. # LV HIE
F e B B HATOAT, TR BT T LEBR LT, BKROVEE Y S aL—a vk, LD
FEBE DK U 2 7 BRI 25 Z L R WTRETH B,

' =

BV OURPEF 2T, F ¥ 47T VIR OBK Y 27 8RS D720, 2 A BUF
3. F v 4377 VIR OKRE B E BB O IR D FREICOW T, ERNITIE2 D 2
EEENET D,

FICADHNC, L RO OWTHICEI S L TR E 720,

AHETEE LIz ——T 07 7 7 —I2 X DHE IS 2 BRI BN EdAR L.
ZOEREIEH LI2E 2 & 6D D08k - BEREINT 9 RETh b, Z ORBEHEEHRE AW
FNAT - TR BT TRRITHINT=8F) THY . T A7 7Y D & 9 72 Jn K Tl 7 K G
I, LR EREZ R 2700,

AHED R EWMDRFT TR ENTZT v 477 Y ) OWECILE R O IFRE BRI IEF I K E
<. RIRCOBKEIZE DD v FHRIZFIICAT < I2HE- Tl L, BUKEEOAEIZ X > T
I T CHREDRENIEN ELFVED, ERTOD v FERIFE R TIE THHENDH D
DX H7EZ DT, HRiZRKE, NT/KE CTCOREREDHMAZ YD L 9 22Kl
BT fER A E T L LY | BHIZETRETH D,

AR TR SN2 OB T HES) OMGT TEIL, ZivE TO Ny o 7 Bk o)1 &
HOH Y FTORAKIZH»DLEHOTHY, BHEMIIZ,
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77 i L

PR B E IOV COEE

ROFK BRI REBE LB S & (T IR LN U Fy FF L) OXRAEH
FE RS AR

RROXIE & F )& Gt SEFZE, S ERERIRE R AOKEE (500 m¥/s X% 1,000 m¥/s) |
T B XS, RAKEE (1,400 m¥/s) D F/S FRA D FE i & OFHA TS Lo IS Em xR %
FEhE T 5,

L OERIANICE L T, F v 477 VI EFRIROIEKZELEE2EETDINEND D,
T H YA SZKBEEIED B R EM LTS E . TSRO 300m’/s HIN L (AT
RED), FTHIROBAKI AT NRKREL 8D, ZOIENL, 72X YA A KEEEEE
FRATIC, AAERBRIRIE RS UK 252 &85 2 L 2R < BT 5,

TO A B U O B IR 2 HEE 4 % 729012, (1) 2012 4RI JICA AMERR LTI L —H—F a7 7 A
T =T = A _R—2 2, WKILER O EMERN—R « <y TE2ERT 5. (i) PRI B
HiEE L2 DT HUR B 2 e, SRR A2 R E T 5, (i) L BRI E e A
EY), IMEEMRIR, 2 2 =T 4 R RAOPYWKKFEEFRAHET D, (v) B, BELD)
A (EC) otE4A4mL T, 1K - FKICKHT 2EREHRO M L2 X5,
GIS 7 — % e ONAIFRATE T T, BIRIRESHE Y AT AXTEHY — L E LTHHITH D |
T A7 T V)RR O K « YooK KEEF I RANTE T 5 72 DI R 7o fERF - B & 5=
M9 5,
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KT — F BRI AT AMTHONTDEE

2 OFEIT BV TR 2K 0T — S B 2T L OB E FRICRT,

No. PR

it

W R AT O AR J e O Y — 722 o5 A
AREAEIZBWTT ¥ A4 77 I T 700 B FT
MOEBERT — 2 2NE LT, Tv 477 YT
V3 e LT O % B 13 < 72 < #9300 k& T C
HD, MAT, 2L ORENBRIFTAARE)—IhLE L
TW5, RID OR¥EOBERBIFTIL =2 4T v
(C2) FIROMEMMIBIZES L T D,

Y72 G VR O FRFHOU K G O fesT, K
FIAFHE O DI, BERNBIIIFTOHER ., Wik i
BENRVLETH D,

R HATIEY —ORBACKRIL Z R~ BRI FT o
HABRE T 50 kmY BT & B2 BTV 5,

Bz, Yo 2 ), AaZAhblaryu
7o RIS BERBLIAET AR R L TR Y, HiIicRE
TRETH D,

BT T 2 EICH —ICRET 2 ORHEN TH
B, BROZ L TH DA, LRI & EECREUIET
ZEETADITEE LU,

FERIBLIAT OfLE (2011 4ERRF )

BRRERR  OKALBLAET)

KSR N RN Z &0 D, F ¥ 47T Y
DOBERENTIE A T —2 25 Z & TRETH 5,
U U, B DRIl R R AL B & e 3~ & ¢
HD, B OKMITESHNCEEB L, @ E/
2 | BN T IC L Y — B 2 [\l & W oFE R
ET D, 2013 4 6 AR SICEBWT, TC.54, TC.12,
TC.22. TC.55 KTX C29A DT L A —F BUHIFTTK
NOFFHRIAER SN TS, Lz, K¥EOH
BIFT OBR T — Z 1 IFRZEE & B R T — 1%
FIAARRCTH o7,

H—12 . BEAFO BB O A AL BIRIFT 2 sk 5
TERMETHD,
ANLT72ZY (A5 141 km _EHE) OE AR
135 I TREIRIETH D Z Enb, LT
A Y FEFTORBITBW T, KA R % S
TRETHD,

RIS, RO CTH B ¥ F ) Tz W\ T bk
N OB A TR & Th 5.

VoK D i A

BKEEDO KL T — X BBIIHERICEETH D, F
W, W OZIEWE RO ET — ¥ BNEETH
%, R EEIIT ADCP (Acoustic Doppler Current
Profiler) THEHET 5 LNEFE L,

UK XI5 T ADCP 12 & % f s 80 o S i
EEVET S,

BAE DI IV TIZ, ADCP 12 L B &7 — 2 8L
EMETH D, RID D ADCP IZ L D iiEHBNE=4%1Y
JF—nE, BUITES 2 OB RS L IET 5 & T
H5,
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Preface

The prolonged flood in Thailand in 2011 had caused more than 800 deaths and
extensive damage and losses which amounted to THB 1.43 trillion. Out of this,
THB 1 trillion was on the manufacturing sector.

In response to the request from the Royal Thai Government in November 2011,
JICA, in collaboration with NESDB, RID, DWR and other related agencies, has
been conducting two flood management projects; namely, the “Project for the
Comprehensive Flood Management Plan for the Chao Phraya River Basin” and
the “Project for Flood Countermeasures for Thailand Agricultural Sector”. These
projects respectively consist of three components:

(1) Project for the Comprehensive Flood Management Plan for the Chao
Phraya River Basin

Component 1: Upgrade of “the Flood Management Plan” with creating
a new precise topographic map.
Component 2: Urgent rehabilitation works; installing new water gates

and elevating Route 9.
Component 3: Improving flood information system and development
of Flood Forecasting System.

(2) Project for Flood Countermeasures for Thailand Agricultural Sector

Component 1: Reproduction of pastures
Component 2: Rehabilitation and reinforcement of irrigation facilities
Component 3: Guideline for disaster resilient agriculture and

agricultural community

Each component has made steady progress, and this document presents a
summary of the Flood Management Plan that has been formulated under
Component 1 of the Project for the Comprehensive Flood Management Plan.
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1. Flood Management Policy in Thailand

Goal
To promote sustainable economic growth by reducing flood risk and
exploiting floodwater as water resource through proper Flood

Management.

People in Thailand have long been living in flood-prone areas to easily secure
water for agriculture. The wisdom of avoiding serious damage induced by
floods and exploiting floodwaters for cultivation has been a great boon to the
people of Thailand.

Thailand has achieved a rapid economic growth in the recent years and,
consequently, the urban areas have dramatically expanded to the flood-prone
areas. With the economic growth, the country seems to concentrate on
expanding areas for urbanization and pay less attention to the wisdom of living
with floods.

On top of that, the extensive flood in 2011 harshly attacked the urbanized
low-lying areas and caused heavy economic damage by disrupting industrial
production for several months. The damage influenced not only the Thai but
also the global economy.

Since most developed countries have faced similar problems associated with
haphazardly spreading the city area and increasing the vulnerability to floods,
lots of experiences and lessons learned could be utilized for the protection
against floods. In particular, it is certain that Flood Management is essential to
promote sustainable economic growth with the reduction of flood risk and at the
same time exploit floodwaters for agricultural use.

The Flood Management Policy in Thailand aims at clearly showing the right
direction of flood management to be executed. The Policy consists of six (6)
principal elements, namely:

() To integrate all of the activities implemented by the respective
organizations concerned in the whole river basin;

(i) To maintain a harmonious balance between flood control and water
utilization;

(i) To control inundation;



(iv) At the planning stage of countermeasures, to seek the best mix of
structural and nonstructural countermeasures;

(v) At the ordinary operation stage, to set the proper operation rules for
flood control facilities and land use regulations with due
consideration on extreme events; and

(vi) Atthe emergency stage, to fulfill the responsibility of each individual,
community, private firm, NGO and governmental organization.

(i) To integrate all of the activities implemented by the respective
organizations concerned in the whole river basin.

There are lots of organizations in the national government, local governments
and NGOs, which are conducting various flood-control/fighting activities. To
maximize the effect of these activities, it is crucial to: (a) well integrate all of the
flood control/fighting activities including flood mitigation measures and proper
evacuation; (b) always seek the best combination of activities in the whole river
basin; and (c) well coordinate all of the organizations concerned.

(i) To maintain a harmonious balance between flood control and water
utilization.

Floods may induce heavy damage, but can provide water resources for
agriculture. The flood management plan should focus on not only discharging
floodwaters quickly into the sea, but also storing water as much as possible.

(i) To control inundation.

Since basin inundation would be inevitable even after the implementation of
major countermeasures, it is crucial to seek solutions to minimize flood damage
in inundated areas and to maximize the benefit induced by inundation. In that
case, it is imperative to limit the expected area of inundation; otherwise, heavy
damage will recur.



(iv) At the planning stage of countermeasures, to seek the best mix of
structural and nonstructural countermeasures.

Generally, the methodological principles of disaster prevention/mitigation are:
(i) not to locate the residents/industries in dangerous places; (ii) to counter the
inundation phenomena by implementing disaster prevention facilities; and
(iii) to evacuate from hazardous areas before disaster occurs. These three
countermeasures supplement each other. The best mix of structural and
nonstructural measures is to be sought.

(v) At the ordinary operation stage, to set the proper operation rule for
flood control facilities and land use regulation with due
consideration for extreme events.

Floods occur every year, but not all of the floods cause heavy damage. It may
not be necessary to perform emergency management in most years, but normal
operation is needed every year. To manage ordinary floods, the proper
operation rule for flood control facilities should be determined beforehand and
followed during floods. To avoid unnecessary damage even by ordinary floods,
land use regulations should be implemented.

Before extraordinary events occur, it would be difficult to predict whether or not
the forthcoming event will be excessive. Therefore, both ordinary and extreme
floods are to be considered in formulating the operation rule for facilities and
land use regulations.

(vi) Atthe emergency stage, to fulfill the responsibility of each individual,
community, private firm, NGO and governmental organization.

In actions for damage reduction, individuals, communities, private firms, NGOs
and government organizations should fulfill their responsibilities in a
collaborating manner. The combination of Self-help, Mutual-help, and
Public--help can minimize damages and enable prompt recovery from
disasters.

Self-help is to protect oneself by preparing against disasters and evacuating.
Mutual-help is to help each other or to cooperate with people. Public-help is a
support provided by government organizations, including construction of
structural measures.

The government cannot play all the roles, but can support local societies and
individuals to play their roles.



2. Target

The target scale of flood to formulate the Flood Management Plan for the Chao
Phraya River Basin is 100-year return period. The area to be protected against

flood is also determined.

2.1 Design Flood

Since most metropolitan cities in the Asian monsoon region have similar target
scales ranging from 100 to 200-year return period to prevent flood damage, it is
appropriate to set the 100-year return period of design flood as the current

target to be achieved.

Since the 2011 Flood caused tremendous damage in the whole Chao Phraya

Basin, the Plan should also consider accommodating the 2011 Flood, that is,

the Plan should approximately be the same scale as a 100-year return period

flood as shown in the rainfall analysis.

Table 1

Evaluation of 2011 Flood Scale

Evaluation ltem
(Annual maximum)
(N is number of samples)

Probability of return period

Nakhon Sawan
(C.2)
[C.A 105,000km?]

River Mouth
(whole river basin)
[C.A 162,000km?]

Value

Return
period

Value

Return
period

Remarks

Average rainfall watershed
(mm/6month) (N = 51)

1,483

1/141

1,390

1/100

6 month-maximum
rainfall is employed
since it contributes to
large flood.

Peak discharge (m3/s)
(N = 56)

6,587

1/70

Yearly water volume (MCM)
(N = 55)

55,570

1127

Overflow volume (MCM)
(N =44)

15,154

1/102

To estimate a natural
runoff (uncontrolled by
facilities), the
impounded water in
Bhumibol and Sirikit
dams was added to
the observed
discharge at Nakhon
Sawan.

In addition, to
evaluate the
probability of
actually-occurred
scale of inundation at
downstream of C.2,
probable analysis with
overflow volume
(beyond 2,500m?%/s)
was conducted.

*  Above calculation was conducted by using “hydrological statistics utility ver. 1.5” released by Japan
Institute of Construction Engineering, November 2003.




2.2 Areas to be Protected

Bangkok and its vicinities in the east side of the Tha Chin River and the
southern part of Pa Sak River in Ayutthaya have been selected as the flood
protection area. The Department of Highway (DOH) and the Department of
Rural Road (DOR) have started the works to heighten the elevation of the
surrounding roads and road embankments. Since these works have been
considered as the existing conditions for this Study, they should be one of the
criteria for selecting the optimum combination of projects to reduce the risk of
dyke-breach in the flood protection area.

O . Industrial Estate

Figure 1 Priority Protection Areas (Source: “Waterforthai” Website)

Picture1  Areas Inundated during 2011 Flood



3. Proposed Combination of Countermeasures

More than ten (10) scenarios have been simulated after newly developing a
basin-wide hydrological model incorporating the new topographical map. It has
been concluded that the Ayutthaya Bypass Channel and Outer-Ring Road
Diversion Channel in combination with other structural and nonstructural
measures such as efficient operation of existing dams and river channel
improvement works are the most cost-efficient and significantly effective to
protect the Lower Chao Phraya River Basin.

Proposed Combination 1

Effective Operation of Existing Dams

Outer Ring Road Diversion Channel (Capacity: 500 m?/s)

River Improvement Works (including Tha Chin River Improvement)
Ayutthaya Bypass Channel (Capacity: 1,400 m®/s)

Flood Forecasting

AP WON -
" — — ~— ~—

Proposed Combination 2

Effective Operation of Existing Dams

Outer Ring Road Diversion Channel (Capacity : 1,000 m?/s)

River Improvement Works (including Tha Chin River Improvement)
Ayutthaya Bypass Channel (Capacity : 1,400 m®/s)

5) Flood Forecasting

~— N N ~—

1
2
3
4

Figure 2 Countermeasures Reviewed in the Study



According to the simulation results, the east or west diversion channel with
capacity of 1,500m%/s from Nakhon Sawan to the Gulf of Thailand will work less
effectively than the above combination, while the project cost of this 250 km
long diversion channel will be more than double with a wider range of social and
environmental impacts.

3.1 Effective Operation of Existing Dams

The operation of the existing dams during the 2011 flood was so effective to
mitigate flood damage, because the Bhumibol and Sirikit dams stored 12 billion
cubic meters of floodwater. Since the dam operation rule was modified in
February 2012, dam operation will have more flexibility to manage water
resources with the minimization of flood damage as well as provision of water
for irrigation purpose. It is proposed that reservoir level should follow the new
upper rule curve until the end of July, and from August, flood discharge should
be stored in reservoir with maximum outflow of 210 m*/s for Bhumibol Dam and
190 m®/s for Sirikit Dam. If the proposed dam operation rule was applied during
the 2011 flood, the peak discharge at Nakhon Sawan could be reduced by
400 mYs.

The concept of new operation rule is as follows.

- Following the proposed new operation rules (Upper Rule Curve), the inflow is going
to be released from May 1 to August 1 to maintain the fixed reservoir water level.

- During flood season, which is from August 1 to November 1, the proposed design
maximum discharges, which are 210 m?'s at Bhumibol Dam and 190 m?®/s at Sirikit
Dam, are released. If the storage volume is less than the recommended New Upper
Rule Curve, the inflow should be stored in the reservoir. The released discharge
shall not be less than the minimum discharges of 8 m3/s at Bhumibol Dam and the
35 m?¥/s at Sirikit Dam.

- When the dry season (From November 1 to April 30 next year) starts, the stored
water is released based on the schedule of the required water supply volume.

Table 2 Proposed Operation Rules at Bhumibol Dam and Sirikit Dam

Maximum Outflow Storage Volume in
Dam May 1 Water Level in
May to July August to (includes May 1
October Sedimentation Volume)
Bhumibol In = Out 210m%/s 6,795MCM 233.8m
Sirikit Basically In = Out 190m°*/s 3,911MCM 135.6m
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Figure 4 New Upper Rule Curve of Sirikit Dam

3.2 Outer Ring Road Diversion Channel

The diversion channel has a certain effect in reducing water levels of: (i) the
Chao Phraya River from Ayutthaya to Bangkok; and (ii) the downstream of Pa
Sak River. Hence, it is very effective in reducing the risk of dyke breach along
the areas to be protected.
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3.3 River Channel Improvement
(1) Definition of River Channel

It has been considered in the Study that the channel of rivers lie between
secondary dykes, not between water edges along primary dykes, since ordinary
widths of stream cannot accommodate floodwater. It is, therefore, crucial that
the lower and/or weaker stretches of secondary dykes should be identified and
strengthened to prevent uncontrolled inundation.

If dyke raising work is conducted based on the primary dyke alignment, a very
high levee would be required (red line), because the river area enclosed with
primary dyke is much smaller than secondary dyke.

' Cost for Construction of Motorway and Side Road is not included in this study.

10



Figure 8 Primary and Secondary Dykes
(2) River Improvement in Tha Chin River

Inundation volume and depth at right side of the Tha Chin River will increase
due to the dyke heightening for protection of the economic zone. To increase
discharge capacity at lower reaches of the Tha Chin River and to protect the
economic zone, the following countermeasures are adopted:

i) Four (4) shortcuts are installed as follows:
1) Shortcut 1 at Ngue Rai-Taiyawat (original: 11.2 km, shortcut: 2.0 km);
2) Shortcut 2 at Hom Gret-Tha Tarad (original: 10.7 km, shortcut: 1.9 km);
3) Shortcut 3 at Sam Phan-Krathum Ban (original: 21.5 km, shortcut: 4.9 km); and
4) Shortcut 4 at Ban Paew (original: 5.1 km, shortcut: 1.2 km);

i) Primary dyke or concrete parapet wall is newly constructed at left side from
river mouth to 90 km point; and

iii) Secondary dyke at left side is elevated to “Design High Water Level plus
Allowance” from 90 km to 141 km point.
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¢ Secondary Dyke Elevating
H along Bunlue Canal

Tha Chin River
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' e
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L=19km | Construction of Primary Dyke
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Shortcut 3
L=4.9km
Shortcut 4
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3.4 Ayutthaya Bypass Channel

The Ayutthaya Bypass Channel is one of the alternatives of river channel
improvement works, because it is extremely difficult to widen the river channel
in the stretch between Bang Sai and Ayutthaya. The bypass channel is planned
to be constructed from the upstream of Ayutthaya to just upstream of the
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confluence of the Noi River and the Chao Phraya River. The bypass channel
has an effect in lowering the water levels of: (i) the Chao Phraya River between
Bang Sai and Ayutthaya; and (ii) the Pa Sak River, and should be effective to
reduce the risk of dyke breach along the areas to be protected.
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, ‘g‘:‘?\ ) _ 0

| Ayutthaya Bypass
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Figure 10 Proposed Ayutthaya Bypass Channel
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3.5 Habitual Inundation Area

Protecting the priority area in the Lower Chao Phraya River Basin by the
combination of countermeasures proposed above should not increase flood
damage potential in other areas except for some specific areas. In addition,
flood damage resilience can be improved by the following activities. Some of
these activities have been already materialized.

- Flood Management Information System
- Land use regulation and planning

- Appropriate intervention in the agricultural area

Reliable and timely information can reassure residents in the basin to continue
economic activities. “The Project for the Comprehensive Flood Management
Plan for the Chao Phraya River Basin” has already developed a flood
forecasting system, which is available to the public through the internet.

3.5.1 Controlled Inundation Area

By regulating land use appropriately, inundation with scale similar to the 2011
flood can be controlled. The prospective controlled inundation areas can be
classified into five (5), depending on the flooding features. Based on this
classification, the concrete land use plan could be developed and put into
practice.

Type FS: Overflow water from river spreads and flows towards downstream resulting
in relatively shallow inundation and shorter duration.

Type FL:  Floodwater flows over through these areas and is blocked by the
heightened road/embankment. Deeper inundation and longer duration
than the 2011 flood would be observed near the southern border of the
areas.
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Type W:  These areas are floodways for overflow water from Type FL areas and the
west hilly areas.

Type M:  These are swamp areas and floodwater stays throughout a flood season
with deep inundation and long duration.

Type H: Small scale floods with shallow inundation depth and short duration come
from the east hilly areas.

It will be inevitable to use many of the agricultural lands to store floodwater.
However, strengthening the capacity for quick recovery can mitigate their
damage and losses. “The Project for Flood Countermeasures for Thailand
Agricultural Sector” is supporting and promoting this issue.
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Figure 13 Controlled Inundation Areas (Upper Chao Phraya)
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Figure 14 Controlled Inundation Areas (Lower Chao Phraya)

These low-lying areas have the important function of retarding floodwaters and
reducing flood peaks downstream. Regardless of whether or not the proposed
facilities are constructed, structural and nonstructural measures are required for
the inundation area to maintain the function, to reduce flood disaster risks and
to enhance people’s living condition considering coexistence with floods. The
following measures will be required:

1) Type FS

Structural Measures

- Strengthening measures for retention areas by the government.
- Dredging of drainage channels and lakes/marshes.
- Improvement of small-scale irrigation facilities (gates, weirs, etc.).
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Construction of community-based small-scale retention pond (controlled
intake and discharge facilities, irrigation water supply in dry season).
Strengthening of existing levees.

Nonstructural Measures

Compensation for farmland damaged by inundation.
Preparation of community based hazard map.

Agricultural guidance like changing forms of farming schedule.
Measures to secure feed for livestock.

Improvement of flood information.

2) Type FL

Structural Measures

Strengthening measures for retention areas by the Government.
Construction of community-based small scale retention ponds (Controlled
intake and discharge facilities, irrigation water supply in dry season).
Dredging of drainage channels and lakes/marshes.

Improvement of small scale irrigation facilities (gates, weirs, etc.).
Strengthening of existing levees.

Installation of drainage pumps (reduction of inundation depth and duration).

Nonstructural Measures

Compensation for farmland damaged by inundation.

Agricultural guidance like changing forms of farming schedule.

Measure to secure income during inundation period (combined agriculture
and fishery or aquaculture, etc.).

Measures to secure domestic water supply for inundation period.

Preparation of community based hazard map and land use control.
Improvement of flood information.

3) Type W

Structural Measures

Construction of community-based small scale retention ponds (controlled
intake and discharge facilities, irrigation water supply in dry season).
Dredging of drainage channels and lakes/marshes.

Improvement of small scale irrigation facilities (gates, weirs, etc.).
Strengthening and raising the existing levees.
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- Improvement of main canal (increase of discharge capacity to Gulf of
Thailand).

- Maintenance of canals (increase of drainage capacity to main canal).
- Installation of drainage pumps (reduction of inundation depth and duration).

Nonstructural Measures

- Compensation for farmland damaged by inundation.

- Agricultural guidance like changing forms of farming schedule, introduction of
floating vegetable, etc.

- Measure to secure income during inundation period (combined agriculture
and fishery or aquaculture, etc.).

- Measures to secure domestic water supply for inundation period.

- Measures to secure feed for livestock.

- Preparation of community based hazard map and land use control.

- Improvement of flood information.

4) Type M

Structural Measures

- Strengthening of existing levee surrounding low-lying mash area.

Nonstructural Measures

- Measures to maintain the current retarding function like land use control, etc.

- Improvement of flood information.
5) Type H division

Structural Measures

- Construction of community-based small scale retention ponds (controlled
intake and discharge facilities, irrigation water supply in dry season).
- Strengthening of existing levees.

Nonstructural Measures

- Improvement of flood information.
3.5.2 Flood Management Information Plan

Further description of the Flood Management Information System is stated in
“The Basic Plan on the Flood Management Information System” prepared by
another JICA Study.

A summary of the project is given as follows:
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Basic Plan of Flood Management Information System of Thailand

Information is the most important factor in combining different fields of water
resources management, including structural measures, emergency measures,
raising awareness, etc.

A basic plan has been formulated for the flood management information system
of Thailand, with most importance attached not to the sender of information, but
to the receiver of information.

The plan consists of the following four chapters:

|. Current Status and Issues;
II. Function of Information in Flood Management;
lll. Basic Strategies of Flood Management Information System Construction; and

VI. Specific Measures Development Plan of Flood Management Information System

Operation situations of major
facilities (dams, major
barrages and water gates) in
the basin should be
monitored together with flow
rate information of rivers and
water ways.

Facility operations should be
effective by utilizing present
water level and flow rate
information.

Simulate downstream
situation with dam water gate
and pump operation, so that
optimum selection of

ces - ) damage alleviation
One of Specific Measures: Facility Operation  gjternatives is made.

While various proposals have been made as part of the comprehensive flood
countermeasures as of February 2013, the plan summarizes universally
required items of the flood management information system of Thailand in the
future which all proposing parties should consider: The plan does not prejudice
in favor of any of such proposals.

JICA/FRICS Flood Forecasting System

A prototype flood forecasting system was developed in September 2012, and
information was provided to the registered monitors during the 2012 flood
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season. Through discussion with the related personnel of the Thai Government
for practical application, necessary improvements were added, and, by January
2012, became widely open to the general public. A version with further
functions added for experts of the government would be completed by May
2013.

Water-level/flow-rate and inundation areas are forecast, with RRI model or HO8
model simulation based on the observed data (rainfall, water-level, and
flow-rate) and meteorological forecast data of RID, DWR and TMD. Highly
accurate inundation area is forecast by using detailed geographic data obtained
by LIDAR data, and by calibrating with GISTDA’s satellite images of inundation
situations.

3.5.3 Solution for the Issue of Land Use Control

As mentioned in “1. Flood Management Policy in Thailand”, basin inundation
would be inevitable even after the implementation of major countermeasures.
In accordance with the prospective controlled inundation area classified into
five (5) categories, it is crucial to seek solutions to minimize flood damage by
controlling unplanned urbanization in inundated areas and to maximize the
benefit induced by inundation especially for agricultural use.

The land use control plan should be enforceable and decided based on each
inundation situation of the five (5) categories.

(1) Concept of Land Use Control

Concept of land use control is given as follows:

Concept 1: To implement effective land use control as the minimum
corresponding to frequent flood-prone areas including retention
area in order to maintain and improve people’s daily life and
economic activities.

Concept 2: To promote land use in order to minimize flood damage to
flood-prone areas in several decades to hundred years in terms of
mitigation.

Concept 3: To implement measures to improve the quality of life of people
living in serious flood-prone areas.

Concept4: To create a system for performing under full coordination of
related organization for implementation of the measures
discussed below.
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(2) Specific Measures of Land Use Control

(a) Revision of Existing System

In areas at risk of inundation, control of land use should be applied to

minimize flood damage depending on the characteristics of flooding. It is

proposed that the control is collateral by revision or abolition of the

provisions of each regulation of town planning promulgated as Ministerial

east hilly area

Current System

Current System

Regulation.
:
; Retention Area
River !
1
doherent -Town
Planning Area
[ ] Industrial of
: Infrastructural
i Zone
Road
Figure 15 Image of Land Use
Table 3 Contents of Specific Measures of Land Use Control
. Island-like,
. Island-liks, Belt-like Ordinary
Category of Town Planning Belt-like . . New
Inundation Area Area Residential el AETEITE] Designation
Z Infrastructure Zone
one
Zone
Relatively
FS shallow Continuation of Continuation of Continuation of Continuation of
inundation and Current System | Current System | Current System | Current System
shorter duration
. | Basic Basic
Deeper Glrlw?rxzdbitt(-) fiood Protection; Protection;
FL | inundation and Not allowed to Abolition of Not allowed
) able to ground ) . ’
longer duration floor residential and Exception
commercial Provision
Floodways for | Basic Allowed to flood; | BasicProtection | »j e to flood | Allowed to flood
Protection - - Residential and p - ; .
overflow water ; - Uninhabit- Uninhabit- Uninhabit-
w Continuation of accommod-
located west of able to ground . able to ground able to ground
. Current ation not
protection area floor floor floor
System allowed
Basically
Swamo. dee Allowed to flood; | Protection Allowed to flood
; P. P Uninhabit- Residential and | Abolition of
M | inundation and . Not allowed
. able to ground accommod- Exception
long duration ; A
floor ation not Provision
allowed
Small scale Continuation of Continuation of Continuation of Continuation of
H | floods from the Current System | Current System
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(b) New Measure for Land Use: Creation of Land Use Guideline

To further reduce flood damage, orientation on land use is to be undertaken
in flood prone areas. It is proposed that this orientation on land use should
be implemented with the formulation of a “Guideline of Land Use for Flood
Mitigation” based on the features of flood area considering the backlash
against the free use and disposal of land.

Table 4 Scheme of Building Control in accordance with Features of
Flooding
Scheme of Building Control
Category of . o . Religious; q N
e e Commercal | Infrastructure | .CUUrals | Agrieutural | SR o
Educational

Relatively
shallow

FS inundation and AT AT O O O O
shorter duration
Deeper

FL | inundation and X A1 A1 A1 A1 A1
longer duration
Floodways for
overflow water

w located west of YAV A1 A1 A1 A1 A1
protection area
Swamp, deep

M inundation and X X A1 A1 A1 A1
long duration
Small scale

H | floods from the A1 A1 @) O O O
east hilly area

Policy of Land Use Restriction: O Buildable as usual
/\ Buildable conditionally,
Condition 1: With levee or raising of ground level
Condition 2: Uninhabitable to ground floor
X Not newly built, renovation

(c) Relocation of Land Use by using Existing Systems

The flood area covers most of the Chao Phraya River Basin with high
density of residences extending linearly along the river. The measures to
protect these areas from flood are:

- Protection of the area by structures such as levee or flood wall, etc.

— Relocation of entire community to the raised land to reduce the influence of flood

In this case, the application of existing systems of land readjustment can be
carried out in accordance with the arrangement of parcels of land and the
development of roads and other infrastructure.
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(d) Enhancement of Coordination of Land Use

To secure cooperation in a particular flooding from the perspective of
disaster risk reduction as a consultative body, the establishment of a
"Coordination Committee of Land use in Flood-Prone Area" (tentative name)
is assumed to work as an organization to consider policies related to land
use of large scale, such as special economic zone, and to discuss land use
under flood control measures in consideration of potential of floods.

Membership is assumed to consist of the Royal Irrigation Department (RID),
the Department of Public Works and Town and Country Planning (DPT), the
Department of Rural Roads (DOR), the Department of Highway (DOH), the
Economic and Social Development Board (NESDB), the Ministry of Industry,
etc. Matters of coordination are assumed as the following:

Positioning of area based on flood potential

- Vulnerability assessment in predicted inundation

Effect of mitigation on Land Use
- Advice to the measure of flood based on the guideline, etc.
3.5.4 Appropriate Intervention in the Agricultural Area

Further description of the Appropriate Intervention in the Agricultural Area is
stated in “Project for Flood Countermeasures for Thailand Agricultural Sector.”

The objective of The Project is to prepare a guideline for disaster-resilient
agriculture and agricultural community, which will be applied for the whole Chao
Phraya Basin in the future. Cultivating “resilience” of communities is the primary
concern, by which a community can enhance its capacity in learning from the
past disasters and to facilitate risk reduction measures. It tries to cope with
disaster and to recover from the damage of a particular hazard, when it
happens. “Sufficiency Economy” is the central concept to prepare the guideline.

Community-level approach is believed to increase the relevance, effectiveness
and sustainability of disaster risk reduction. Thus, in the process of
disaster-resilience planning, people in various social groups of the community,
including  vulnerable groups, are invited to contribute. About
20 countermeasures varying from structural measures to the introduction of
crop production techniques to other income generation activities were tried as
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pilot activities in 7 model areas, and the lessons learned from implementation
are to be discussed and summarized as technical papers and community case
studies.

Guidelines on: i) Community-based Disaster Management, ii) Community
Water Resources Management, iii) Flood Damage Reduction Measures in
Agriculture, iv) Income Generation, and v) Community Strengthening, will be
compiled and expected to be utilized to prepare the disaster-resilient plan at
Tambon level with the assistance of the provincial government in flood risk
areas in Chao Phraya Basin according to their physical, social, and cultural
situations.
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3.6 Consideration on Climate Change and Storm Surge
3.6.1 Sea Level Rise caused by Climate Change

There are several studies on the impact of climate change available for
Thailand. The 2009 World Bank Study predicted 2 to 3% of increase of
precipitation and 19 to 29 cm sea level rise in 2050. The 2010 START study
also predicted 10% of increase in annual precipitation in the Chao Phraya River
Basin for the period from 2045 to 2065, and sea level rise of 9.4 cm on average
and the maximum of 17.0cm during 2010-2029, while it is 20.0 cm on average,
and maximum of 28.9 cm during 2030-2049 in the Gulf of Thailand.

According to the previous studies on Climate Change, the sea level rise in the
Gulf of Thailand is not much different from the average of global sea level rise.
The following figures show flow capacity in case of sea level rise of 30 cm at
downstream of the Chao Phraya River. Since flow capacity is affected by sea
level rise of 30 cm, further consideration is encouraged in the next stage.

Figure 16 Discharge Capacity in Case of Sea Level Rise of 30 cm
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3.6.2 Storm Surge

A storm surge is an offshore rise of water associated with a low pressure
weather system, typically typhoons. Coastal areas along the Gulf of Thailand
have been historically affected by storm surges. An analysis is being made to
assess risk of storm surge in the coastal area of the Chao Phraya River Basin
including Bangkok.

Firstly, a storm surge simulation model was established through model
validation using observation data of Typhoon Gay (1989) and Typhoon Linda
(1997). Then a storm surge simulation was conducted under a scenario that a
typhoon similar to Typhoon Linda hits the river mouth of the Chao Phraya River.
Moreover a flood inundation simulation for the 2011 flood was also conducted
with river mouth water levels raised by the simulated storm surge as the
downstream end condition.

' N B 44 Hmax

Figure 17 Modified Typhoon Route Figure 18 Simulated Maximum Surge
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Following the simulation result, the effect of the storm surge to the flood in the
Chao Phraya River Basin was analyzed. In this study, the following conditions
were set.

- The storm surge with the highest sea water rise occurred in October 30,
2011 at the time of the highest river water level;

- The seawater rise was 2.0m and lasted for 24 hours; and

- The simulation on the reproduction of the 2011 Flood is executed with
the dike elevation around the economic zone along the Chao Phraya
River and Pa Sak River, Ayutthaya Bypass and Outer Ring Road
Diversion Channel.
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Figure 19 Application of Sea Level at Estuary of Chao Phraya River and
Tha Chin River

Estimated inundation area is shown in Figure 20. This figure shows that the
effect of storm surge to floods in Chao Phraya River Basin is not negligible.
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Inundated volume to the flood plain was estimated as 3,600 MCM due to storm
surge. In case of a huge storm surge, countermeasures including road
elevation along the coastline, river improvement works, construction of tide wall
etc., would be necessary.
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Estimated Inundation Area in Chao Phraya River Basin
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4. Project Effectiveness and Evaluation

4.1 Project Effectiveness
4.1.1 Project Effectiveness against Design Flood

Effectiveness of combination of countermeasures against Design Flood has
been checked by flood discharge distribution. The following three combinations
have been studied:

Combination of SCWRM M/P

1) Effective Operation of Existing Dams

2) Construction of New Dams

3) Improvement of Retarding/Retention Areas

4) East/West Diversion Channel (Capacity: 1,500m?/s)

5) Outer Ring Road Diversion Channel (Capacity: 500m?/s)

6) River Channel Improvement Works (not including Tha Chin River Improvement)

7) Flood Forecasting

Proposed Combination 1

1) Effective Operation of Existing Dams

2) Outer Ring Road Diversion Channel (Capacity: 500m?/s)

3) River Channel Improvement Works (including Tha Chin River Improvement)
4) Ayutthaya Bypass Channel (Capacity: 1,400m?/s)

5) Flood Forecasting

Proposed Combination 2

1) Effective Operation of Existing Dams

2) Outer Ring Road Diversion Channel (Capacity : 1,000m?/s)

3) River Channel Improvement Works (including Tha Chin River Improvement)
4) Ayutthaya Bypass Channel (Capacity : 1,400m?/s)

5) Flood Forecasting

Flood discharge distribution of each combination is given as follows:
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Figure 23 Flood Discharge Distribution
(2011 Flood with Dyke Heightening around Economic Zone)
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Figure 24 Flood Discharge Distribution (SCWRM M/P)
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* Discharge capacity of Chao Phraya River near Bangkok is considered to be approx. 4,000 m%/s.
Figure 25 Flood Discharge Distribution (Proposed Combination 1)
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Figure 26 Flood Discharge Distribution (Proposed Combination 2)

4.1.2 Verification of Project Effectiveness against Other Rainfall Patterns

Project effectiveness should be verified against other rainfall patterns of
measure flood year.

Table 5 Other Rainfall Patterns to be evaluated
. Peak Discharge
Suleip el at Nakhon Sawan (m%/s)
';l(e)g? Upper Nakhon | Whole River Calculated Remarks
Sawan Basin Observed Value
[CA. = [CA. = Value (without
105,000km?] | 162,000km?] Dams)
2011 1,483 1,390 4,686 6,587 Design
Flood
1970 1,266 1,232 4,420 5,830
1975 1,254 1,166 4,336 5,535
1980 1,255 1,207 4,320 5,839 Rgti'r‘]g”
1994 1,313 1,168 2,533 4,268 Pattern
1995 1,262 1,230 4,820 5,612
2006 1,375 1,266 5,450 * 6,385

* 5,450 m®/s is the recorded peak discharge in 2006. However, the observed peak water level
in 2006 is much lower than the value in 2011. Based on the H — Q curve of the year 2011, itis
estimated that the peak discharge in 2006 is approximately, 3,800 m%s.

33




Effectiveness of Combination 1 and 2 against other rainfall patterns is verified

as shown in the following verification results. Table 6 shows calculation results

against actual rainfalls of other years. On the other hand, Table 7 shows

calculation results against rainfalls which are enlarged to the same quantity as

the design external force (2011’s 6-month rainfall).

Table 6

Verification Results of Project Effectiveness

against Other Actual Rainfalls

Peak Discharge (m3/s)

Dyke Elevating around

Dyke Elevating around

Dyke Elevating around

Flood Economic Zone Economic Zone Economic Zone Remarks
Year Without Countermeasures With Combination 1 With Combination 2
Nakhon | Ayuttha | Bang Nakhon | Ayuttha | Bang Nakhon | Ayuttha Bang
Sawan -ya Sai Sawan -ya Sai Sawan -ya Sai
2011 | 4,800 | 1,100 | 4,000 | 4,400 300 | 3,800 | 4,400 300 | 3,500 DF‘fz:;q A
1970 3,600 1,000 3,500 3,200 300 2,900 3,200 300 2,400
1975 3,700 1,000 3,000 3,200 300 2,600 3,200 300 2,100
1980 4,200 1,000 3,700 3,800 300 3,100 3,800 300 2,700 Other
Rainfall
1994 3,500 1,000 2,900 3,000 300 2,600 3,000 300 2,200 Pattern
1995 4,100 1,000 3,800 3,500 300 3,100 3,500 300 2,700
2006 4,400 1,000 3,700 3,600 300 2,900 3,600 300 2,500
Table 7 Verification Results of Project Effectiveness

against Rainfalls enlarged to Same Quantity as 2011’s 6-month Rainfall

Flood

Peak Discharge (m3/s)

Dyke Elevating around
Economic Zone

Dyke Heightening around
Economic Zone

Dyke Heightening around
Economic Zone

Year | Without Countermeasures With Combination 1 With Combination 2 Remarks
Nakhon | Ayuttha | Bang Nakhon | Ayuttha | Bang Nakhon | Ayuttha Bang
Sawan -ya Sai Sawan -ya Sai Sawan -ya Sai
2011 4,800 1,100 4,000 4,400 300 3,800 4,400 300 3,500 [ﬁcs)i?dn
1970 4,300 1,000 3,900 4,000 300 3,500 4,000 300 3,100
1975 4,800 1,100 4,400 4,400 300 3,800 4,400 300 3,400
1980 4,800 1,100 4,400 4,600 300 3,900 4,600 300 3,600 Ot_her
1994 5,000 1,000 4,200 4,500 300 3,600 4,500 300 3,200 Eglt?;?rl:
1995 4,600 1,100 4,400 4,300 300 3,900 4,300 300 3,600
2006 4,800 1,100 4,200 4,400 300 3,600 4,400 300 3,200
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4.2 Project Evaluation

(1)

Cost

The project cost is estimated based on the domestic price level as of December,
2012 indicated in Thai Baht. The applied exchange rate (Bank of Thailand
Selling Rate as of 28 December, 2012) is as follows:

e 1USD = 30.7775 Baht (1 Baht = 0.032 USD)

e 100 JPY = 35.7960 Baht (1 Baht = 2.794 JPY)

Results of project cost estimation are given as follows:

Table 8 Project Cost
o Capacity Project Cost (billion Baht)
SCWRM M/P Module Descrlptlon (m3/S) SCWRM Proposed Proposed
M/P Combination 1 | Combination 2
C1 Re-foresting - - NE * NI ** NI
C2 | Construction of New Dams | 3 dams - 71 NI NI
c3 Land Use Control for Flood ) ) NE NI NI
Area
C4 Improve.ment of Retarding 13 retention ponds - 46 NI NI
/ Retention Areas
River channel *kkk *kkx
C5 | River Improvement improvement ] I i "
Ayutthaya bypass
channel (L=19km) 1,400 NI 18 18
West diversion
channel (L=223km) | 1900 211 NI NI
C6 Flood Diversion Channel Outer ring road 500 91 91 _
diversion channel
(L=98km) 1,000 - - 134
. . . Bhumibol, Sirikit,
c7 Op.er.atlon Efficiency of Kwae Noi, Pa Sak - NB *** NB NB
Existing Dams dams
C8 | Flood Forecasting System - - 4 4 4
Price Escalation (2013 to 2020) - - 74 16 22
Total - - 508 143 192

*kkk

Note 1:

NE: Not estimated (included in the SCWRM M/P)

NI: Not included in the proposed combinations

NB: Budget allocation is not necessary

including river improvement of the Tha Chin River

The costs in the respective columns include construction, engineering service,

administration, land acquisition, resettlement, physical contingency, price escalation

and valued added tax.

Note 2: Non-structural measures proposed in the study are not included in the cost estimate.
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Figure 27 Project Cost of Each Combination
(2) Benefit

Benefits of a flood management project are derived from the reduction of flood
damage in the whole inundation area.

Table 9 Flood Damage Estimation
Flood Damage Estimation
Direct Damages The amount of damage is estimated by summing up damaged
on Assets of Factories asset values of which rates vary according to flood inundation
Direct Damages depth. The flood simulation gives inundation depth of each 2 km x
on Assets of Households 2 km grid cell in the flood plains.
. . The amount of damage is estimated with the percentages to the
CD);hrr?; D:.SeCt and Indirect total amount of asset damaged derived from the research by the
9 Ministry of Finance and the World Bank.

The method to estimate flood damage is described in Table 9. Since the flood
causing inundation is a probability event, the amount of damage to be
calculated is the yearly expected value based on the probability of flood
occurrence.

Table 10 Estimated Amount of Total Assets in Whole Affected Area

Factories Households
Item e Stocks Total Houses Assets Total
Assets
Estimated Amount of
Total Assets 2,167 844 3,011 1,638 1,064 2,702
(billion Baht)

Note 1: Estimated amount of total assets is common to all project combinations; namely,
SCWRM M/P, Combination 1 and Combination 2.
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(3) EIRR, Benefit/Cost Ratio and Net Present Value

Based on the above-mentioned cost and benefit, EIRR, Benefit/Cost and Net

Present Value are estimated as follows:

Table 11 EIRR, Benefit/Cost and Net Present Value

Net Present Value

Case EIRR Benefit/Cost (Billion Baht)
SCWRM M/P Full Menu 13 % 1.1 21
Proposed Combination 1 29 % 27 137
Proposed Combination 2 25 % 2.2 127

Note 1) Price Level: 2012

Note 2) Evaluation Period: 2013 to 2050 (38 years after the commencement of the

construction)

Note 3) Social Discount Rate: 12 %
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(4) Results of Project Evaluation

The most cost-effective combination of projects is sought, since cost of all the
projects is expected to exceed the budget for flood management.

The proposed combination 1 or 2 of projects needs only less than 38% of
SCWRM M/P cost, while the evaluation of the project, in other words, Economic
Internal Rate of return (EIRR) is more than 25%, which is very high compared
with the SCWRM M/P.

Therefore, it is recommended to prioritize implementation of the proposed
combination, which includes:

1) Effective Operation of Existing Dams;

2) Outer Ring Road Diversion Channel (Capacity: 500 or 1,000 m?/s);
3) River Improvement Works (including Tha Chin River Improvement);
4) Ayutthaya Bypass Channel (Capacity : 1,400 m*/s); and

5) Flood Forecasting.

Note : Peak flow discharge at Bang Sai was estimated at 3,800 m®/s in Combination 1
and 3,500 m®/s in Combination 2. Since daily peak flow discharge of 3,900 m®/s
at Bang Sai was recorded during 2011 flood without any damages caused by
overflow of water in the lower reaches of the Chao Phraya River (downstream of
Bang sai), EIRR and B/C calculated as the damage caused by flooding does not
come out with discharge of 3,800 m%s. In case that the damage comes out with
discharge of 3,800 m%s, EIRR and B/C of Combination 2 may become values
bigger than those of Combination 1.
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Appendix 1: Review of the Projects
1. Review of the projects

The following projects were reviewed to formulate the Flood Management Plan
for the Chao Phraya River Basin:

1) Projects stated in the Master Plan formulated by the Strategic Committee
for Water Resources Management (SCWRM) in December 2011;

2) Projects mentioned in Documents of Request for Proposal prepared by
WFMC in July 2012; and

3) Projects newly proposed during the Study.

2. The Master Plan formulated by the Strategic Committee for Water
Resources Management (SCWRM) in December 2011

In December 2011, the Strategic Committee for Water Resource
Management (SCWRM) formulated the Master Plan on Sustainable Water
Resource Management composed of both urgent and long term work plans as
set forth in Table 1.1, to ensure the continuity of country’s development.

Table 1.1  Summary of Work Plans Presented by SCWRM
(December 2011)

No. Work Plan

1) to restore watershed forests in the river basin

Work Plan for Restoration | 2) to develop additional water reservoirs according to the

1| and Conservation of Forest development potential of the areas
and Ecosystem 3) to develop a land usage plan that fits with its socio-geographical
conditions

2 Work Plan for Management of Major Water Reservoirs and Formulation of Water Management

1) Construction of flood ways or water channels roads, and dams

Work Plan for Restoration
and Efficiency Improvement
of Current and Planned

2) Improvement of water dike, reservoir, water drainage and water
gateway

3) Land use planning with appropriate zoning, including setting up
an area protection system

Physical Structures

4 Work Plan for Information Warehouse and Forecasting and Disaster Warning System

5 Work Plan for Response to Specific Area

Work Plan for Assigning Water Retention Areas and Recovery Measures (Improving/adapting
6 irrigated agricultural areas into retention areas of around 2 million rai to enable second cropping in
all the irrigated agricultural areas

7 Work Plan for Improving Water Management Institutions

Work Plan for Creating Understanding, Acceptance, and Participation in Large Scale Flood
Management




3. Request for Proposal prepared by WFMC in July 2012

In July 2012, the Water and Flood Management Commission (WFMC)
announced the Submission of a Conceptual Plan for the Design of
Infrastructure for Sustainable Water Resources Management and Flood
Prevention, composed of 8 projects as set forth in Table 1.2.

Table 1.2 Summary of Projects Presented by WFMC (July 2012)

No.

Project

1

Aiming at the formation of a balanced ecosystem, conservation and restoration of
forest and soil condition: Project Area is approx. 10 million rai (1 rai = 1,600 m2).

Construction of appropriate and sustainable reservoirs in the Ping, Yom, Nan,
Sakae Krang and Pa Sak River Basins.

Development of land use/land utilization plans, establishment of national and
provincial residential areas and major economic areas in the possible inundation
areas.

Development of the Phitsanulok Irrigation project (North of Nakhon Sawan) to
store excess waters temporally during floods, and the Main Chao Phraya
Irrigation Project (North of Ayutthaya) to convert existing irrigated lands to
retention/retarding areas (storage volume: approximately 6 to 10 billion m3, area:
approximately 2 million rai), and improvement of agriculture and fishery industries
to increase the productivity yield.

Improvement of canals and river channel dykes of major rivers (the Ping, Wang,
Yom, Nan, Chao Phraya, Sakae Krang, Pasak, and Tha Chin Rivers).

Construction of floodway(s) and national roads to divert discharge that exceeds
the flow capacity of main channel from the Chao Phraya River-Pasak River with
east/west routes of the Chao Phraya River to the Gulf of Thailand. The structures
include flood way with more than 1,500 m®/s flow capacity and/or flood diversion
channel.

Improvement of the existing systems including database system, weather
forecasting system, disaster forecast/warning system and other water
management (flooding and draught) system.

Improvement of water management institutions including development of
appropriate law and policies on flood control, formulation of a single command
authority, and management, monitoring and relief activities.




4. Projects to be Reviewed

Projects to be reviewed are described as follows:
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Figure 1.1 Countermeasures to be Reviewed

1) Operation Efficiency of Existing Dam (C7)

To implement new operation rule at the existing dams in order to improve
the effectiveness on the flood mitigation function by considering both flood
mitigation and irrigation benefits.

2) Construction of New Dams (C2)

To construct appropriate and sustainable reservoirs (new dams) in major
river basins.

3) Improvement of Retarding/Retention Areas (C4)

To improve retarding/retention areas in the Chao Phraya River Basin to
mitigate flood damage by temporarily storing floodwater and to improve the
agricultural and fisheries productions by utilizing the stored water.



4) East/West Diversion Channels (C6)

To construct diversion channels to divert water eastward/westward from the
upstream of the Chao Phraya Dam to the Gulf of Thailand.

o I
ol |

East Diversion Channel
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Outer Ring Road
Diversion Channel
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Figure 1.2 Location of Diversion Channels

5) Outer Ring Road Diversion Channel (C6)

To construct a diversion channel along outer ring road to divert water from
the downstream of Ayutthaya to the Gulf of Thailand.

6) River Channel Improvement Works (C5)

To rehabilitate and improve the existing river channels and dykes to
increase flow capacity of the rivers.




7)

Inundation volume and depth at right side of the Tha Chin River will increase
due to the dyke heightening for protection of the economic zone. As channel
improvement in the Tha Chin River, the following countermeasures are to be
reviewed:

i) Four (4) shortcuts are installed,;

i) Primary dyke or concrete parapet wall is newly constructed at left side
from river mouth to 90 km point; and

iii) Secondary dyke at left side is elevated to “Design High Water Level plus
Allowance” from 90 km to 141 km point.

Ayutthaya Bypass Channel (C5)

To construct a bypass channel from the upstream of Ayutthaya to just
upstream of the confluence of the Noi River and the Chao Phraya River in
order to transfer the confluence of the Chao Phraya River and the Pa Sak
River.

Reforesting at Upstream of River Basin (C1)

To apply restoration measures in the degraded forest areas located in the
upper basin (mainly in the Ping, Wang, Yom, Nan, Sakae Krang, Pasak and
Tha Chin basins) to conserve forest resources and ecosystem.

Flood Management Information System

To develop flood management information system including database
system, flood forecasting system and other water management system to
enable timely monitoring and analysis of the water situation in the whole
river basin.

Findings of the Review

Operation Efficiency of Existing Dam (C7)

The operation of existing dams during the 2011 flood was so effective to
mitigate flood damage, because the Bhumibol and Sirikit dams stored
12.1 billion cubic meters of floodwater. Since the rule of dam operation was
modified in February 2012, dam operation will have more flexibility to
manage water resources with the minimization of flood damage as well as
provision of water for irrigation purposes. It is proposed that reservoir level
should follow the new upper rule curve until the end of July, and from August,



flood discharge should be stored in reservoir with maximum outflow of
210 m%/s for Bhumibol Dam and 190 m%/s for Sirikit Dam. If the proposed
rule of dam operation was applied during the 2011 flood, the peak discharge
at Nakhon Sawan could have been reduced by 400 m®/s.

2) Construction of New Dams (C2)

Construction of new dams is highly encouraged, since it is effective for both
flood mitigation and water utilization for irrigation, especially in the tributary
river basins. It is also promoted for response to climate change. However,
dam sites currently identified cannot provide such large storage capacities
as the Bhumibol and Sirikit dams that the effectiveness of flood mitigation to
the mainstream of Chao Phraya River is relatively limited.

Improvement of Retarding/Retention Areas (C4)

The areas with around 18,000 km?, adjacent to river channels, currently
have an important function to retard and retain floodwater. Therefore, it is
crucial to preserve the areas not to lose the existing function by
appropriately controlling land use. It is therefore recommended that land use
regulations should be stipulated, considering scenarios such as excess
flooding and climate change.

To enhance the capacity of retarding floodwater, some measures such as
installation of gates and pumps can be taken. Those measures are useful to
not only store floodwater but also to utilize the floodwater for irrigation;
however, the enhanced retarding effect is limited.

East/West Diversion Channels (C6)

The diversion channels produce an enormous effect in reducing: (i) water
levels of the Chao Phraya River between Nakhon Sawan and Chai Nat; and
(if) inundation volumes flowing into adjacent retention/retarding areas.
However, the effect of lowering water level produced by these diversion
channels is fading away in the downstream stretch of Chao Phraya River
close to the areas to be protected.

Outer Ring Road Diversion Channel (C6)

The diversion channel along the outer ring road has a certain effect in
reducing water levels of: (i)the Chao Phraya River from Ayutthaya to



Bangkok; and (ii) the downstream of Pa Sak River. Hence, it is so effective
to reduce the risk of dyke breaches along the areas to be protected.

This diversion channel runs through the east side of protection area. During
its design stage, it is possible to provide a function as a defense line to
protect the most important center area. For example, measures to increase
the height of the west side embankment than the east side one should be
considered.

River Channel Improvement Works (C5)

Definition of River Channel

In the Study, it is considered that the channel of the rivers lies between
secondary dykes, not between water edges along primary dykes, since
ordinary width of stream cannot accommodate floodwater. It is crucial that
lower and/or weaker stretches of secondary dykes should be identified and
strengthened to prevent uncontrolled inundation.

If dyke raising work is conducted based on the primary dyke alignment, very
high height of levee would be required (red line), because river area
enclosed with primary dyke is much smaller than secondary dyke.

River Improvement in Tha Chin River

The adopted countermeasures consisting of dyke improvement at left side
of lower reaches and four (4) shortcuts can increase discharge capacity of
the Tha Chin River and eliminate the negative impact of the dyke
heightening for protection of the economic zone. In addition, river water level
during flood can be lower than the design high water level.

Since existing regulators for irrigation on the Tha Chin River are located at
upper reaches as shown in Figure 1.3, flood management facilities adopted
at lower reaches do not affect water use for irrigation.

Also, since lower reaches of the Tha Chin River is subject to tidal action,
flood management facilities adopted at lower reaches do not affect river
navigation.
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7) Ayutthaya Bypass Channel (C5)

The Ayutthaya Bypass Channel is one of the alternatives of river channel
improvement works, since it is extremely difficult to widen the river channel
in the stretch between Bang Sai and Ayutthaya. The Bypass Channel has
an effect in lowering the water levels of (i) the Chao Phraya River between
Bang Sai and Ayutthaya, and (ii) the Pa Sak River. Hence, it is very effective
in reducing the risk of dyke breach along the areas to be protected.



8)

Reforesting at Upstream of River Basin (C1)

Deforestation amplifies flood. Forest restoration requires continuous
treatment over a prolonged period. In our study, quantitative effects of flood
mitigation produced by reforestation are not considered.

Flood Management Information System

The Flood Management Information System would play a critical role on
proper flood management. It is particularly emphasized that most of the
damages in the factories can be minimized if proper information on flooding
and inundation is provided in a timely manner. The system will be covered
by another component of the Project.



Appendix 2: Flood Forecasting System
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Appendix 3: Appropriate Interventions in the Agricultural Area,
JICA Technical Assistance Project

Figure 3.1 Project Scheme and Participatory Planning
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