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Abstract

The second largest flood in 2002 occurred in the Chao Phraya River basin, Kingdom
of Thailand. The field survey was carried out in the middle and lower part of the Chao
Phraya River basin two weeks after the peak of the flood terminated. The result
indicated that middle basin, especially Ang Thong, Ayutthaya and Sing Buri cities had
suffered a heavy damage. In the meantime, there was little serious damage from the
inundation by river water in Bangkok city that is located in the lower basin area. The
following two factors are mentioned as the reason; (1) In Bangkok, the flood
discharge had been reduced by the time it reached the lower basin area because of the
overtopping in the middle basin. (2) The flood discharge has been degreasing in the
downstream of the Chao Phraya River basin year by year since the Bhumibol and the
Sirikit dams were constructed in the upper basin.

In addition, the evaluation of the provability was carried out on the flood in 2002
using the generalization extreme value distribution. The flood was estimated under the
10-year return period discharge and it turned out the flood with the high possibility of
occurrence.
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A thJe#Bid Chao Phraya JIl, Tha Chin /I, Mae

60"
so g "

40" 17

(a)

Klong JIl, Bang Pakong JI[» & OHEREYIIC X -
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Fig.1 (a) An overview of Southeast Asia and (b) location of the Chao Phraya River basin in Kingdom of

Thailand
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Table 1 12/Rd o [ & & (& EGAT (EleCtnClty Purpose Power Generation [Power Generation
Generating Authority of Thailand: ¥ 1 &/ Flood Control __ |Flood Control
o e, Under Operation by EGAT EGAT
*i) b‘%f@ . Jﬁii'é’.j—é %)0),(35 D, %QIEE/‘]Ci River Ping Nan
ETH A, RID EOWEIc L v EEMHIC HE Drainage Area(sq. km) 26,386 13,130
. ; P N - Annual Inflow(MCM) 5256 5,600
ALTws, EHEIG, JEE w## mkTs Annual Inflow(mm) 199.2 4275
D, ThETHOLELENEA TOEEKS Storage
CHRPHZEL D TH - 12, retvr;za.cw;)ter 13,462 10508
Chao Phraya JIlitIk O #KIEKE LT D 3 Resevoir 316.0 260.0
_, N Surface Area(sq. km) - )
- 5&—]} Fohdo Dam Type Gravity Arch Earthfiil

A) 1R (B2 (2, Chiang Mai % Chiang
Rai#s &) 8356759275y K

B) thifilEs (Nakhon Sawan 75 &) % FifilE
(Ayutthaya 75 &) B8 2 EMEIcE 2
#k

C) Bangkok icfR&E& 15 & 5 wrifiiic s 1
5 NIKIBiE

A) lTow T, JLE® Ping, Wang, Yom,

Nan @ L ez L, HELZH TV 5, ¥

Table 1 Principal features of Bhumibol and Sirikit
dams
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ZOEKRD 1 2T [HIE] BT 505 (Fig.3).
Bangkok TiN & Chao Phraya JIl & 0 & (KW fif
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REBPELEL 72,

AREiE, 2002 410 A0S 11 BichFTiT-
7oEL S OB E A I, CofkoREIco
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2. BEfEDiK
I, RiicB VW T hE TIClEDORNE D -
fo itk DA, 1942 4F, 1978 4, 1980 4F, 1983

,r,,rfaw\\\ w
) C b 8 X &

A, 1995 4, 1996 HETdh %, Table 3 (& HEK
OFZEMNHIS IS B T 2 KRR, /KA %R
T FFIC 1942 £ 13, Ny a s HNICMEST 5
Memorial Bridge Ic W\ T, 2.27 mMSL % 204%
L, N a g iiICBERN IS E 25 2 72, e,
1978 FF & 1995 Ficid, 7TH» S 12 HD 5 » A
fillc, chFTiRBOVEBKEZEAL, KbHE
DREVWHKTH - 72, LIFice D 2 >okkic
SV TOWEEIRT,

2.1 1978 =Mtk

Chao Phraya JI[ic#i A9 %5 Nan JI[, Yom JII,
Ping JIl, Pasak JIli&iIcH T, 1978 410 H
IS 2Bl & L7z, Nakhon Sawan (C.2) &
Chainat (C.13) 6T, MAFE 3,500 m3/s
L 3.800m3/s WIS Nz, £ < OEFT Tk L,
Chainat & Ayutthaya O TR L 72729,
Ti#1zd 5 Ang Thong T O iz (F 2,900m3/s

sgoms | wsn | naw | wwy | SEE
FlE> 1 0| 5000000 2,300
#oK 2 154 | 3,290,920 35,827
gy 1 39 500,000
RE 2 0 27,500
&5t 6 193 | 8818420 38,127

(Source; ADRC, CRED-EMDAT)

Table2 List of natural disaster in Thailand in
2002
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Fig.3 East-west sectional view of Bangkok city
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Maximum Maximum Maximum Maximum Maximum
Discharge at |Water Level at | Dsicharge at | Water Level at | Water Level at
Year Nakhon Sawan [ Nakhon Sawan Chainat Ayutthaya Memorial
(C.2) (C.2) (C.13) (s.5) Bridge
[m3/s] [m MSL] [m3/s] [m MSL] (C4)
[m MsL]
1942 n.a. n.a. n.a. 5.15 227
1978 3.540 25.33 3.770 4.60 1.99
1980 4.350 25.76 3.800 4.70 1.92
1983 2,290 24.40 3.290 4.54 2.04
1995 4.820 26.12 4,550 5.00 2.20
1996 3.100 25.24 3,250 438 212

Table 3 Maximum discharge and water level in main observation stations
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ERANCRACERl A

2.2 1995 FE Dtk

1995 otk i3, Nan JI[® Yom JIl—w DF
15,000 km?2 2812 7K L 72, T D7k LEL T2
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Chao Phraya JIIARJID & O #ENSDIE - oD
XL, TAPZREEEER I ETH 5,
AHIKIC K - T, EEEPEE SRR o E R
64 @ N—r (Fy 224 {5 EHEEI N TV S,
2L, ToWEHoONITIE, REPRY, 135
iz EogFEaIh v,

AHKDIRRIG 7 HiED D5 9 H DIt E
TODEENTH %, Nan JI|, Pasak JI[ifilgic 1) 2
8 HoM/KE 3, 450 mm, 345 mmZ ik L 72,
Nakhon Sawan (C.2) 128 % HEE 4,800 m3
/s IZ# L, Chainat & Ayutthaya O T X%
iR AR GRIN AR & S AECEfT L, R0
HGRED GEHIZE > TV E2®) DV LD
I DT Tk L 72 728, Chainat Tl 4,500m3
/s, &5 FiE® Ang Thong T3 2,700 m?/s
DR L 7ot 2 Bl L 72,

Sirikit "4 Tld, 1994 FEOHARDEE TS
LIKRALE 7 AR AN GER MR O RRRICE TEL
oo TLT8H, 9 AR EFELLDHRAILL -
T LFMKIREEITIE - 7o 9 HITdARKIEA
1972 FELKO 2 EHOMIA & 78 - o, & OFER
HARDBS FNRIBIC £ TRAK . & bITiiukZER D
FE5, Sirikit 474 T3 30 {& m3 DT AIHE &
5 -7 7T ARICEHE T %5 Bhumibol ¥ 4T 5 4

KOLIGER#E D & Fal-Tkd, 8 P59
Ho 2 » ARl 45 Ems #lk L, L Th
SDOY LI INETOIKERVBILTNIE,
Nakhon Sawan I2 3 W\ T3 6,000 m3/s I
FTELALTHAS &, HAFITIIHEE L TV 5,
AHKIc>WTRE L OMEF PRI SN
TWws0T (B, CTI and INA, 1999; #I,
1996), L RENSEASHL TV 2 &2,

3. 2002 F Dtk

31 HE

Chao Phraya JI| E##i*° Pasak )1 ik < 13821
oM AS 4 Ao, 8 H LA TIPHRE
FEd L IRHEL N ok Lo Bl s hian -
oo LPLEVRA=V T LA %D 8 ATHMNS
9 H ERjich I TamickaEnts kL (Figd),
Pasak JIIifigic (3, BEEEBA 2 BKEZBINL,
Chao Phraya JIl & Pasak JI| 28 & W 9 %
Ayutthaya ffil TRRE BHEICREbN 7
Fig.b I Chao Phraya JIlifiis o 13 13 th o i fi7 &
4% Nakhon Sawan ICBIF 2 HREE 4 H 1 H
D oORERNEERT, COXH% 8 A N»s
DA N E DTG I RIS O B A & g
T L - o Nakhon Sawan &, JLi#H 50 4
SDOXNMEFH L, £ L T Chao Phraya JI|A3%5
g3 THY, FREBOMKTFHET S0 -
<, EEICEE LSS TH 5, Fig.6 & Nakhon
Sawan I8 2K ORI TH 5, 8 HTFA
DOWEO AN SUL L T, KA S RIFRICE
Buc BEA L, BE2 FEHOIKICE - T &b
m B, 2002 FOPIKBEE X, 1995 0Pk
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Fig.4 Time series of accumulated rainfall in northern Chao Phraya River basin
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Table 4 12789, JELEH 128 XD 5 B 66 %4 IFH
FKic & > THLEICE D, Tofbiziiigo s&
WKEkBbDTH B, IS ET Y v IHEORER
R T34 2 » AR ORISR AR S
& DO Bangkok MiN7Z T I3 EE & A EZ T
Bhote COFERND—>E LT, ML
Bangkok @ FHITILEMSKE TWicicd, & F
FIChLE 9 5 Bangkok (T (& BRI & 13
SN ERBTFON S, & 51T, Bangkok T
WiZAE LTTHFS &S 2 5D )
trbdH b, ToDORKIEHNTHhN TV,

HKEEO EHFIE, EVvR—Y T LA 7ED
ARk 2b0oThHY, HEbTo
FHlETEIREPENI, T OREDENDIFH
KNELT, FLA—%vRT ADHE, EES
THREOILDIHEIHEAKL TV > ol ENE
LLTHBIFONDG, 51T, KXBWNE (514 F
SRR BT - 2 UG L, T o7 — v 2EE
HioHlEL, EBEEPIKEEET L0554
LTI - I e OWEDPBRFRFIC B ER &
b5 -7,

C.2 Nakhon Sawan
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Fig.6 Time series of daily water level in Nakhon Sawan (C.2)
Table4 Damage conditions of 2002 flood
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3.2 mMAE

AT A 3, 2002 410 H 24 HA» 5 27T H
D4 HiW, %4 £3L##R (Royal Irrigation
Department; LA N RID) @2 % v 7 & & 1T
Bangkok #» © Nakhon Sawan % T @ Chao
Phraya JIl{if V#9240 km Z#H THL F LA 54T
b, REWSH %% 5 &, Bangkok, Ayu
tthaya, Ang Thong, Sing Buri, Chai Nat,
Uthai Thani, Nakhon Sawan ® 7 iiT& 5%,

Photo 1 Record of 2002 flood in C.35 hydrological
observation station (Ayutthaya)

PN N 72D F, Ayutthaya &4 %
C. 35 K XHEMAFTTH 2 (Photo 1o K DR
#id 2002 FEQ KN DAIEERL TWD, T3
Ayutthaya #ROBEHABEH TH D, 1991 4
I RUERE IR E S N BDEH T b B B8, 18
PRz bk iz SN TW3, Photo 2 13 Chao
Phraya JI[ifWITAE 4 28 TH 5, (R DR
B ERIE & A, BN DRALIKER Yy 7T
AL TWa, EHE~OLT ) vtk b &,
h l’o@ﬁﬁ?’“ (B0 SR RN b et I EER D
THOZETHEESMIC THOREL TSI LD
L TdH - 12, Chao Phraya JIlifWicET oSN T
VW BEVEREDZ <1, MR ERBRICE AT X
THMETHREZZ1T > TV 5, Photo 3 (371
ElRodzd 5 Ayutthaya O cdh 5, — R
4% EEJINC LA 545, THhid Chao Phraya)ll

TIRIESJLERTH %, Photo 4 bIAEICHEEL
MBI TH 5, EEKIFTHAK L TV S8, 8
fTiE®»ici - TW 3 (Photo 4 H1#t), Photo b I
LEFICET 2RKETH 5, HEPORREF—
B MFELITRK LTV S, 2 BEE S 1 # R
RED7®, FEARFR— b ERETREO—DE LT
FIH L2 5AEME LTV,

RIT Ayutthaya 7> 5 & 5128 20 km Jb E L
T Ang Thong iN[a]h 5, &, £5E A
Photo 6 ® & 5 788 DIEEN H O i, 727 »
VT O LESMEA STV 5, Photo 7 (3

(b)

Photo 2 (a) Temporary embankment to defend the ruins and (b) drainage pump in ruins in Ayutthaya
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— &KL LA - 72 Ang Thong izl TdH 5, HENTWE 72, —HEObIERTHWS, £
—MH#ID LIS > TWVWE, EEIFET STt D7z, Chao Phraya Il D22l EE A b 55

Photo 3 Flood plain and ruins in Ayutthaya

Photo4 Inundated road and flood plain in the Photo 6 The road which was damage by the flood
outskirts of Ayutthaya city and the flood plain on the outskirts of
Ang Thong city

(b)

Photo 7 The area where the overflow was the most intense (Ang Thong)
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B 5ok

&, EEOFEM (Photo7 (b) @ EIR) 1L L
TWBH, HHNZILE L Tvigv, [k, Chao
Phraya JIlO G REANCENED & 2 56 1F, EEO
FANIEE L cw sy, FEIGEEL TLitnd
W 2B g X T Wi, Photo8 I3 Ang
Thong TN OHEKIKHAZRLTWVWSE, TD XD
K@LT%@@K@ﬂTM%&C%@,@%&C
TR L TW B, BUHHEICIT - 2FICid, &
E% KM EIED T Wz, TESEGELL 72
REEIZH - Tz,
Ang Thong 7» 5 & 514 35km db 4 3 &
Sing Buri finsd %, Photo 9 (2 Chao Phraya |
ICHRE S NIREOIRFE S HIcz o LiciEEn
fo b2 2R L TV 5, il i3 BinABITIc &

Photo 8 Flooding situation in Ang Thong city

DERpIvERShTOw 2 boo, D LEEN ZB54
TlEIOLIWHmIBA SNV, Sing Buri i
L0 L OS> S ROK U 2 iBilK ST~
A L7z Photo 10 13 T DRI AR, [HGEMN/R
T LIz, RO N0 LSRR S MBS
B L CTWw 3, Photo11 i3 Sing Buri & Chai
Nat O RO EE - ICiRE S 7o REE D FA /KR
bbb, TOXHUHERIZEDL E T AL \—nX[Eéﬂ—C
W5, Photo 12 ok 5 v b i, [HE Fici<
SNTARBAETE, FETH 2, 7 v FMZBUFXD
BHENTWD, TO & BRI —HRD
EEOFn%E EDH TV Lo, LIiIF LIEd»E
ETCV5, COBEAEGEIICIRE LD TS
%o

Photo 13 I3 Nakhon Sawan (C.2) K&l
CBIF B 1995 FOHKDFEEE RV 54 ) &2
002 FEDWIKDIEF CEBWVERS) %27 LTV 5,
1995 fED K IFELERITH D, TDL S~ —
F V7MDK BT TS LIFLIZHR» T 5,

RID T Ptk B8 2 ok FEAET O Ih 12
n, —D>®H% & LT, Nakhon Sawan (C.2) IZ
B ARAENEAEELS LTV 5, Fig.7 (3 RID A
7% 2002 FICHEBITA L T O MR E DR
ZHIXTH %, Ayutthaya T Chao Phraya JI[ic
& d % Pasak JI| LI (i 9% Phetchabun
i (S.34 K XEIBED THE LTV 3 ERENET

0440 LAY,
LR TTTETERs

(b)

Photo 9 Levee of Chao Phraya River in Sing Buri city
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(a)

Photo 10 The road which was damaged by the flood in Sing Buri city

Temporary water supply system was
installed on the national road

Photo 11

Photo 12 Temporary dwellings and stores were
installed on the road

Photo 13 Record of 1995 flood in C.2 hydrological
observation station (Ayutthaya) and
trace of 2002 flood

H%, RIDTRIOKIZT Ty ~LENS, {5
B8 IR P IE TR 21T > TV B, KIHRILTR
LcHic 2o iEnlinL 7z, chick s
Pasak JIl ® B4 7K, Figd TERic/R LAk DI
Nakhon Sawan i3 1) 2 [6H O & O 1
MRS 2 FI oK X - T, 2002 FFEo it
KiFk & oo

3.3 2002 FEHIKDFEM

Chao Phraya JIIAJIIc B W T, dk o FEffA
T BN A 13 Nakhon Sawan (C.2) @
—fE L s BIFE, A RT3 195 oKL «
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mEER S 20, EIcE Y KAZFHIIL T
W5 D} 5 EpT, FomEs L TwaoE, b
#im 5 Nakhon Sawan (C.2), Chai Nat (C.13),
Uhtai Thani (C.30) O3@EhDAHTH %, D
T % Chai Nat (C.13) (¥ Chao Phraya % 4

(1957 H4£5ER0) OE Flch b, HEERTE I
Wiz, Pk oFEMiE © = 5w, £/, Uhtai
Thani (C.30) 3X/NTH 370, ThbEERIC
Chao Phraya JI|O#L/K O FEM 13 T & 7510,

Fig.8 (& Nakhon Sawan (C.2) iZ¥F 5% 1956

Accumulated Rainfall in Phetchabun, Pasak River in 2002
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Fig.7 Time series of accumulated rainfall used by Royal Irrigation Department headquarter in 2002

6000
5000 (
4000
3000

2000

Annual Maximum Daily Discharge[MCM)]

1000 |
|

0t (ERINEEINRE i o i

O P O A M B D D AV A LG
NN O AP I I P AN RPN
GO OGO ARG RO

A
)

S EIN 8

RS H Al bbb bl

L1

O N » o DD A Ko ®
P PSS S
NN N N NP N
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Table5 Results of the 10-, 20-, 30-, 50-, 100-, 200-
year peak discharge wusing the
generalized extreme value distribution
in Nakhon Sawan (C.2)

(Unit: m*’s)

Period | 1956-1962 | 1973-2001 | 1956-2001
10y 4969.3 3402.1 3910.1
20y 5697.1 4166.1 4602.2
30y 61229 4659.1 5011.4
50y 6662.6 5336.8 5534.8
100y 7403.9 6371.7 6261.9
200y 8158.0 7560.0 7011.4
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Table6 Ranking of maximum discharge and

water level in Nakhon Sawan (C.2)
Maximum Maximum

Ranking | Year |Discharge | Year | Water Level
[m3/s] [mMSL]

1 1995 48204 1995 26.12

2 1961 4712 1970 25.83

3 1970 4420) 1980 25.76

4 1959 4390Q 1961 2571

5 1975 4336Q 1975 25.59

6 1980 4320f 1959 25.52

7 1964 3825) 1978 25.33

8 1962 3812f 1996 25.24

9 1978 3540) 1962 25.19

10 1956 3392§ 1964 25.17

11 1996 3002) 1956 2482
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