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ABSTRACT ; Thailand locates in sub-tropics, and it has distinct rainy and dry season. The interannual
variability of monsoon rainfall is extremely large, which sometimes causes drought and flood in this country.
The prediction of the rainfall during rainy season is particularly important in this region, because the
dominant agriculture here is paddy. The water deficit or surplus also sways a single or double crops of rice
for the year in some particular areas.
For the better understanding of the interannual variability and the prediction of rainfall in Thailand, station
raingauge data were collected and analyzed with sea surface temperature by lag-regression. Daily rainfall
data from Meteorological Department of Thailand, and SST data from Japan Meteorological Agency were
used in monthly scale. The results shows that there are statistically good correlation between them,
especially at the Gulf of Thailand and in the tropical Atlantic Ocean. An operational rule using the
. difference to the former year is proposed and it can predict the excess and shortage of seasonal rainfall
by 80% qualitatively. It was also shown that there is a good correlation of interannual variation between
Southern Oscillation Index and the rainfall in Thailand.

Keywords ; Climate Variation, Water Resources Prediction, Climate System, ENSO

1 S4OBELBRABOELETR

FAREET VT A= B0 DT HBEMNICIIEREICAE L, BELRFLEMER o, KIEBERBERH
HBETHYIERRERCTRIESA TV, KBTRE— 1KY TH 5 BBRRIZER 1,000mm BE L 8E TI3R<,
AOBRNEEREEAT S OBERREIC L > THESRLA TV S, Zhdbbbh58) HEOBRKROSEN
ROEER, OWTHEOBRERHFICREBEYRITL. B 1993 FI3BARD 2 ARREFRECREE oo Tk,
Bhumibol Dam ®* Sirikit Dam OFfAFE M-k, 1994 FOKFR bMES N THY | BERAWEILTH LD
2. ERAKEOTAEBREHONUDHBSZ LBNEShTVS,

—k, S}FEVRT LAHRBRET S #N, ﬁﬁ@$kwﬁﬁmxﬁmﬁﬁﬁﬁﬁﬁmwﬁﬁfbé L AR < R
ENBEIRRYOO5D, TROLEZREMUBEO “BLRESHEOREMHE S VWb 3 HBREBR Lo A TH
RABEOEEH T TR T, TA=—= 3 BHEEP, AHEEERBORICBRNLEBBRBES R T AICITH
boTWBZ LRERShIRIcR-oTETWBL, Lih, 29 LEEBCT OT7TEV 2~V OEBRESEb-T
VB I ERERHIZIRENTEY, 25 LEEBHZEETIZ LItk > T, BKERCBAELHLPLHFRETEZ
LHLABRICRD LES S NG, EBE AR+ T T EBONIH R L EHOKTREN b HIBETFHIETHD T
LHREShTVWBR, 22T, 22 TEE A OBAROE 4 BB HBREEOBEAKROFESERH & &0 X 5 1Bk
LTWABRSWTHEIIICRAE L R8N 15,

*IREK AR R WBTFCET Institute of Industrial Science, University of Tokyo
** 2544 Morimoto Gumi

—195—



IMean Monthly Rainfall (Phitsanu]ok)I
400

[ 1: Phitsanulok {23} 5 R A BKER, & OEBRESO N A—2HFLTVS,
2 FALET—A

2.1 44 OFKE

FAREBRI D 1951 2D 1988 £ X TO 38 £SO HBKRT — 7 Otk ABRKERLFERKEICERH LT
FIALRE, 220, RABBLER AR 5% 2B 5BAEHBKE LKA L L, Phitsanulok (231} 5 A B
KBOFMBEEE-1IZRT,

BEEELA— OBy EMRITTS AMD 10 ArE THRET, 12IFEH 200 mm BEOEASEH S, #Hiz12 A
Db 3 BIRAT Tiig E A YBAIBRS RS, &80 38 R0 — ¥ OEERE 2 TR Lk —%E-1
WZRALTWER, ZhiER5 L 5 HOREBKE L, REOHAERYOFELEBRKEN LIZHBELTNSE b0 L
Ez2bNh5, 9 LEFHENIE, ¥4 Pl b CRESBIC OV ORITIERRTH 255, BOEEM Cridicibye
RADIEE LV R—VIZ L DBABOFEREL Y, NF—ride< B3, Phitsanulok O¥H A BKBELIZHT 3
MBEREETR LZE-2i2i32 5 LEBERSRDbh TW3, FROBRERIRICOVTRSRS &, B oE i3z < R
BIORBRIL#RIE S 0.9 %%, Thai IZOWT bBARBRRICES THIREDOE VR THS Z L BHALMRR o724,

T, PHABKRL 38 EHOT—IrbROONEEA OBEERZEE2 7 0y b LEORE-3TCH D, MFITIILEK
HBVEBERRLNS S, AB/KEN 50 mm BE ¥ TL 100 mm LA EE CREOBEEZIILRVRLRSTWS, ThD
B, EHABKEREVH TILEOEL TBITH 30-50% BETH S DIz L TES A BKESD VA OBREICITE
HWRZERED 100% BE DL H-> TER L 5BV BHEABIIREN L 3bh 5,

2.2 ERBWMKBET—4

T T, BRTEEROT - 2R X BT\ R, B 80 B-1rik 80 EoRMEIZ>WT, MERE2 KA Y
¥ a2 CAXHOHEARBEIT S h T3, ZEHIRL 1946 SELIBETH B,

3 BKEDEAER

B-4i1, ‘EBABOKRELB %, FU< Phitsanulok IZ DWW TRLELDTHSB, 721, HEDH r; DEHER 7,
S#E T LT

r,—T

R=T2 )

LEBULLZETRLTW S, ZORATFEHERKERIT 1,349 mm, BHE{EZL 214 mm ThHD, KWERT 5 85
EHOELRTE, 29 LEEMMERABZERNC DL 5L TV ARERLD 2D, 5 EBHFEHOMEIFNENE L
EEHRICONWTESNLOBE-5THD, H-22RTAELZBM3 5 L. Chaing Mai, Phitsanulok, Nakhon Sawan
&5 S~ EE, Roiet, Ubon Ratchathani, Surin & V5 dL¥EB + Bangkok, # L T Prachuap Khiri Khan, Surat
Thani, Songkhla, Narathiwat &\ B CHOLMZEMEMONRY —VBRE-THWE Z eBbh 5, fixid, 1970

—196—



ocaumo MAT

3 Relation between S.D. and Monthly Rainfall'

140
120

8 Chiang mai

¢ Phitsanulok

A Nakhon sawan

=

® Roi et
X Ubon Ratchathani

9 J _ - Surin

.m W Bangkok

20 ® Prachuap Khiri khan
¢ Surat thani

&
400 Songkhla

8

=

Standard deviation(mm)
[-2]
[=]

0 100 200 300
Mean Monthly Rainfall (mm) ¢ Harathivat

183
/:}‘-"6?‘1"1‘2'

B 2: S A RKBRFHE/LO _
Phitsanulok (2535 tHBIR 3% B 3: P ARKE L&A OREREL OBR

ERBLELEE., PR L ES CIIERBEATHE DI LILEBCIIER L -2 TWS, RETIEZ 5 L=EB 2
AKBOEBIHEUTTAZ L 2E L3,

4 54 DBKELEBEKEEOBK

Z 2T, P TIRIESRROFHEN. FE4EB)ERT 3 #11 (Chaing Mai, Phitsanulok, Nakhon Sawan) ¥
DOFZE (5-10 A) OBAREZERY L, ¥4 OBKRELE T2, ZhbOMKITVTh b Chao Phraya JIIFEHMIZH 9,
ZDF A BROFJNCH 2B RIZFEER & IMNERERITT D, ¥4 0BK - BKOBEL LTEDTHD L

Zx6h3,
IR LT A58 B TICEERD 30°x30°2 Y v FOFHAIC BT ABERERKROBRFIZ X4, F 7HEEME

BaRDE, FHRAKER - WEARL bIZEhETRORRFIZERLL, Py FERELE, &5IERARICOND

Tix 5 WA OBBIFEHWEEITR -7,
MEOBKRIZH LU TR 36 VADTF Tl olBRBN-6THD, T CHFIMIEETL- L LHEDRNoT

Mean 1,349 (mm/year) IAnnual rainfall (Phitsanulok)l
- ! s ﬂ -
i ﬂ 'ﬁ i

—

<

A

|
——

Anomaly (x 214 mm)

4: Phitsanulok 12331} 2EMBOE4 LR, EHHELHSHE CTERMLLE, KWERLET Ty M 5 £BE1FE,

—-197—



53| 54|55 56(57(58| 59| 60161162)63]64(65)|66]67(68]63}70]71|72]|73]174[75)76{77/78]|79]80|81|82)|83;84)85]86

Chiang mai
Phitsanulok
Nakhon sawan
Roi et
Ubon Ratchathani
Surin
Bangkok
Prachuap Khiri khan
Surat thani
Songkhla
Narathiwat

B 5 FHAITONT, FRARD 5 EBBITHEATEMEE Y bE (B) 1A (8) ThBMERT,

Rainfall(May to Oct.) and SST at 99E—11N.I
0.4 A | 1
g *é 0.2 - i
@ oo |-0.2 AY
8w
g § -0.4 v
-0.6 ) B il
-0.8 .
Nov(-18)Feb(-15)May(-12) Aug(-9) Nov(-6) Feb(-3) May  Aug Nov(1) Feb(4) May(7) Aug(10)

[Month(Relative)|

[ 6: 71 DWE(5-10 B) 0B/KE L 99°E-11°N HROBEEKER & I2BiT 354 T80 5 BRI,

99°E-11°N &\ 5 ¥ A BADHRDOFIEZRL TS, RFIZEL2 12 B ZADOHEHARICH L TiRBVEOHRERSD
b, NEEED 12 AZARPHELR->TWS, ZZTRBHEHE L >TWBDOTHRBETHS LEILShBMR,
£ Msr 38 BT —F FEOB4A. FHEREKIT 0412 ZEDITERKE 0.01 CHAETHS, MAVI L.
Z0RP, 5-10 A 0#EAR & OMICIZIEE ACHERRLhRY, Zhik, &4 ORBOBAROE 2 EHIHEED
HBEAROEG TRES L 572 local REAB TR, IVKERRF—AO, 7VT (Bl) T X— 2V DELTBIO
BRERBORBTHY, TO—HMBZOBKET—FZHLRLTWADEE WS Z LR RBT5 LD THAS,
AREREEORSEPHIL, MBZETLTRARZ TR TS Z L BEETH S, H-7I281E 12 A 0WEAR L HE
DEKBEDEAEG 27T, LT LOFEOEHR—~HLTWBEhiT Tk, 295 Lk 1 AL CEENA
THETRI ZLXHELY, 220, EERNR2TRAHBEEZRORICET DI L2EZRT S, bbb, ZOBAE
OO T, TRIOED 12 A DBEAREZED S HICAEEL Y bETNEFDEORBORBKRIL, FIELY LBV
EVWIHEREELEDD, OEBEIRETROBEELZFMELOBK-TOTFTOOE X ThH3, ZOHTiX 37 B
HES 29 Bl (K9 80%) bBAL TRV, EHENE RV AAIBRIIOBBEBRBHUTEEbOLEZ NS, EBE~DH
MEEZEZTHTY, BEAKRD 5 1 EHRMERFT R TH-TH 34 ACRRERBHS 2T Tho. =5 L=THH
MEEIIRAETHS LHHIND,

2ROWEABRIZ T 2 FROFITER 2 E L DOBRR-8TH S, HEEROMECEKIEL., FOEY 5% 51
MR A %TRT, ETOHRZOVWTRARZDT CRAVO CIENRZ LTV, EREORAEREGTEE2ER
W, RBORIZEKXIEDXH D HAICIHIZITAOHE, FICHFBOMIIEOHBELR->TVWEZ Liibh3,
FRNARIBCRS L, BB XKERERYE LICHRICAL>BL AVWEORERH- T, FORBTCRLEL D
A, B-9TRT 11°W-1°S MURIZ 1T B RI4E 12 A OWE/KIRIZ S U CIRHEBREDS 0.499 2V 5 BVWMERRL, B-72
FRROTRIHEREELZRIT D L. 70% BOMTRL R0 (KK, bL, H-6DBCHBOREL LD ¥ 1 ERRWTT
HEOEI MR H - T, TARKSE T 2 EFME R B I3T THIBR-NT RS & 5 IZ KB LW TIHS%
OWFEKIR & OBRIZ MOV, BEBIZ, REVATAZBITAZ ) LIF4AEBOPCHLEERAIN=—= 5

—198—



|Rainfall(May to Oct.) and SST(-Dec.) at 99E—11NI

Rainfall
SST

Anomaly (x Std. Dev.)

. A4 DOFE (5-10 A) OBKE L * OFEED 99°E-11°N A DBEAKIR & 1281 2E4THOR G, O XiTA
PIZRRB L -NEORKEOEEN L TREEOBSELRT,

N 90 : I i [l Wl Il - 1

60

Sep. NextEMar.v_
0.512 0 444

Next .Jan. .

30 T o.289 -0.579

o Btast vec ¢ Feb. Next Jan Nock Sep. dn. g Dec.  Sep.
-0.504  -0.461 - -0.386 40.253, -0.568 -0.631 -0.597 -0.48

Dec. Next Jan. Missing
0.926 0.450 Data

. Nov. .
0.242  -0.301

R xt Hay Last Ju
30 -0.346  0.376

60 4

-90
0 60 120 180 240 300E

8: ¥ A OFZFE (5-10 B) OBAR L BEARDES EBO T FHERK, FOMMMESRK LR IENNRA LEZD
fEx T,

%L OBEREFRYT, -2 CRBEARTIEA < Darwin & Tahiti OERL SRR Th 5 B HIREISE (SOI)
PRBAFEOEBEZSEL L 0 REOV RV CRRICT ZHBEEROE, B-10ICF0RRERTR, SOIL i SST &
BRB—ET 3 LOBAEPBERTH S, 22 CRASRICADHBNH>T, ¥4 OBAKRNSD D -IEEIZiE SOI
BAESD, ThbbIl=—=aflHERVBNEND Z LIRS, #oTH A DAL, =l=—= 3 FEICBK
LRVBVWEWI ZLREZTH, BEBNEFEE Lo =—= g KR hbilik, LWHIbiF TRV, Tl
ZHTHBH LBDPS,

5 bVl

LD, WEAROEBRICH L TSN ESEL 532 LItk Y, EE02EL bRVWEETY A IZBIT5
WEOBATRRTETHS Z LBRENE, ¥4 L XEELOBEAREEOHT 32 LR BERALS L5 B
ZRLENEVE, PLEMRFRETYLLIMEREE VI OTIIAL, Ybb bRKEYRT A0 HREBOREER
Bboh T3 LEZZ308LLA ‘B ThsI,

%&m\éﬁﬂﬁﬁmﬁkﬁbrwﬁ%kofﬂmﬁﬁwﬁﬂﬁﬁﬁnéﬁﬁfékk%k\ﬁﬁ%%w\ﬁg\%
LR b1 Tk 72 PIOBERICOWT bRE LAEN2A%L 85 - LItk - T, KEOEREHOERE, 3
WCIARBETF RO EIc >R85 b0 L]t 5,

—199—



Rainfall(May to Oct.) and SST at 11W-ISI
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