Al

*

("¢
?/
e n o>
T R F

FrEUIRERLLANY TN
Tasan1s "uanisidasundasaningiainidlan

padsuiindwinvinsainauaslssinalng was

NANSENUADNITLSUITAANITU L UNUNATARNSIUDAN”

F1E9TUNAN

LANT 1

Tasl

5A. A9.§A56 AMEUNANA LATAMS

WHRNNIAN 2553



d -_
n aw@Em.) (089 /2553 ASAMINTIVMART

INRINTORMTINENAY
| wamey 2553
- ' - (3
Ga9 v RnsHaluy Tl

Gou HELAT. 87U Talowe
- - - -
duszmnugaisodmlanfownsussuuassmngiionna

a o, ™ vl
“ﬂnaﬁm“’aﬂ ﬂﬂﬂmmﬂ“y’&aun 1 48z CD 37U3U 10 1;“

muﬂﬁﬁﬁ'mmnaaqunﬁ'umgumﬁi’n 'lﬁ'lﬁquwﬁ'uaﬁ‘u'[mamﬁi‘m?m camalasuuyassnin
Q:‘Jmmﬂ'[amiaﬂ’smmtfulwtfﬁﬁwﬂmaawmﬂs:mtﬂnu uaEHANTENLAEMILIMITTAN M INARA NN
axduaan” Aumiaplfiansistruunssamaunsnit madrisansraundni ancdaanssumans
ymaansalumineds  madyguesil RDG5030030 8 iufl 15 nangnaw 2550 Taull  sesmanmensd
an.gvin Quaunand wimibhlasaney

" 4 . -~ - -~ - -
Uﬂﬂﬂ'ld‘[ﬂién'ﬂ‘l ﬂﬂ‘hﬁ\!ﬂﬂﬂ“&ﬂﬁmmfﬁ UM 10 7{ﬂ 'lanum-:shunawunaar‘lmumumﬂ%ﬂ

o - o

REpwneluseResnniun unmﬁ’umwrﬁﬁ'\mdﬂé’w

YausKINNUNLDS
N2 4o <
(FRINAATINI AL.gVIR  QIBUNAI)
Aamlasimsiae

* - - - L] y - - . » - -
mimljiRniieszrunsiamamnah nwivines sumanh sazinnssumend (Te1 203 An 2) Tnsfin 0-2218-6426 Tnse 0-2218-6425



R

Arynytaayl RDG5030030

enURSEauaNy sl
1 v v
IA2an17 "Nan9iaslasdan nnRanialansaiuinitinelwainyinaeinauaalssmn s ne
a

LAZLANTTNUABNITLIVNIAANITRN I UN1ARE T URan”

ADUTHIAE Aarin
. IF.AT. AT ALIFUNANA ADUYAFINITUANART AWIAINIINMIINENAE
.75, 337 ANIATIA ANLTAAINIINANANT A1aINTRINUANENAE
WAty el ANLEAAINIINANART AN TRINUNANENAE
wielaade gnasssnam ANLLAAINTINANANT AW1AINTDINYNAINENAY
UNAITEYIU LATEYNA ANLLAAINIINANART AW1AINTDINYNANENAY
WINAINRTAN INLaDes ANLEAAINITNANART AWAINTDINUNAINENAY

atiuayulnadrinaunesuatiuayun1iae

v
1AIATINITITLAIUNITIANITNITNEINTIN



AU

anilymnisulasundasanmgienniangdsnansznulivinlan wanatlsyinalasy

m@m:wmmmmﬂﬁwuﬂmmquﬁmmﬂmm‘ﬂ@ﬂluﬂ@ﬁgﬁu Uszmalnailesunanseny

1 = o dl a ai 1 1 % 1 o v £
dwmtaiulngianiznisdatuulasan ngReiniangenasieFun ezt TR wua

ai al =3 ] U dl a
wlasutasliainanm nsAnELaziiANdnlanansenuresnIslasullasan g RenA
AANSNENTUN  LAZLATENNFaN 1UN17u LN WA A I TUNN NN L AN LHANTENUN
wasuwlastianinlianugoydanasifsauananunlasuulassenanluaunanandesasls

9189 1U3AER1TIgATN89IATINTT "HANTsI AL asan W RanalanseiFanns

PN s R ALl s s A e WAaTHANIENUABNI171LTT9AN17uN lunARzdwaan” 16
A7 NAUITLAINNATINTTELLIAN 24 Wwaureszazinanlasanis (15 n.a. 50 — 15 n.A. 52)
wisnan ANl 2 e INLIniIaueNaiUNANNTIAITING ANTINANe 289dRYA
pamAaestszwalng uaziwmieniswensnilsunulussa Aoy aud 2 diauana
NNTAN AT LHANTENUABN1TLINIT9AN17UN AU A ARzduaanaealssmnalng Tas
davnlwand 18 1FAnwnganssusnge fie (1) wwalinnisddasuudaswesdeyametlan

= ==& o v [ o ca 9 a 901 dl
aARNaTAquAHANN1IANANTUSLTIAU (2) ATUNITTAATY ARINTUUILAENITU AU A
faenisldmatinnvlian (Wavelet) uaz (3) Anmaizaesngnia faaniaifsauiausafsse
A a o o a dld o o dl dll
wenluannuarilaqiiu InerinnnsasUng AnssuniANF ATy ALULANUN [iBUAAINIINTZANE

o a o a dgj dl 1 % o al
AYUBINEANTTHANNANILTIWUN Tu 25 @ummmﬂa:mﬂm LL@tWWﬂW?Lﬂ?‘ﬂULWEULL@ZM’]

v o

% % '8 ' rd‘a Y £ dl

ﬁ’)’]N@NWHﬁ?ZW’J’N‘H@Nﬂ@WQLL‘lJ'a"&lqlVl?ﬂ’]@[51?‘VluﬁlNlﬁiﬁluﬂ’]?ﬁﬂiﬁf’]ﬂ’]?Lﬂ@ﬂuLLﬂ@\‘iﬂﬂ"l‘W

nianAaasian fudayaaningiainiAuaziniuseslsemalne TasanizatinetisluGEes

189ATLNTAATT ANTUUILAzNTAEuulae wananideldAnmnwgAnssnaasdayanis
- ° = a | a o v ~

‘Wﬂ’mﬁ‘m@qﬂLL‘LH.I@’]Z\]'ﬂ\‘]?\]ﬂ’]WﬂWiLﬂ@EluLLﬂ@\‘muNﬂ’m’]ﬁ‘ll@\ﬂ:@ﬂm’mﬂ Lﬂ?ﬂumﬂunmag@"m@mm
== a r% 2// dw ¥ o dl |

wazluauias wazAnsnadanisnensaiindussesduiiassulussaudssimaineidy

=

=3 1 o k4 ‘dl 1
w9 luntsAnesAalussAuNLAsald
= o oo Y Ao X A o - \ = o
walisndde luaisilidamndulsylonigegasaniswzaunianlunismuuamis
Tunnsdngsstindwmnnzaniunansenunasuntacly wazmnvinulaideasssivilsznislasa
n17948 1A A1N1TDLAAIANNNAALTIULAZTDLAUA LULIAIVINUFAaN19TATINTY HIUN1Y

watercu@eng.chula.ac.th kazRnR1NNan1sae ln1adulas www.watercu.eng.chula.ac.th

PFantinlAsanisiael

NOBHNIAN 2553



nnenssNUsenA

=3 dl a 1 % 70J 1

nMeAnE1289lATaNg “Nan1lasullasaningienialansdeFunnaineluainvinme
Wwanaatsvmalng LarNansLnuFAani19L3nI13aN19tn luNARTIUaaN” A1N1TDAHUANTNA
Iffaearusandaanuanadieienisauaszideyalun1siingel n1elasenis aenauam

1 ¢ v c Y 1 v 1 a a
UL U I AIINE YA LY T8 A9 1auA nexaatszniu neNgmHeNIngn nenlaau
gRAIMNIIN UazanUASgnlaane dssmadilu (1w Dr. Akio  Kitoh) wananiidliiy
\ = v v o ~ o X 2 ~ dl

ANFINHaA NI FNANNUINNIeTATINIgY ARTU(TUAAURNIAN 2551 WAT 2552)LiND
tananaNiuazuanilasuaNAaiu M lideyauazdennminlusendnanisAnefangans

o 4 v o o v Y a (=3 a & a o ¥
VI’]SLVV’WMZEJJ’J EI@’]N’]?QM’WJ@N”@ LL@Z‘H@ﬂﬂLMuNWI‘ﬂuﬂ’]?QLﬂ?’]ﬁi‘lﬂLL@&@ﬁ:ﬂN@ﬂ’]?Q@ﬂiﬂ

v v
o o '

n1sAnEAIE e ldfuntsatiuayudueteRfusAENiATNIgT AINANENIINNS
Ay dntineunesyuatuayun1sian (ana.) filszaueugalasanidassiiunisnlasunlas
ANTNNRAINA ana. wanani nslasans deldudatanauuy uazdoyaasaumadandn

ANATN U Rsreas Taulles laiiasingtiafiadnudae

NINAMULEITEIBUANIAIINTDU AN HNsaAngal uazdidndandununinli

' A | 1 a 4 dp ] a oA a o o 1 iol a
Anganieiuatnem gavneil seteuanmilel RN T LU ANNTUNANLN ANATTN
a I 9°, a e s a 1% dl dgj dgl/ all &
TAINTTUUNANU AMEIAINITNANGRT 9 agnTalunInendeniaeilean1ui wavginenl
Usenaun139e uATI928UAMAITINNUNAUATLALLNNIIRUA T LR UATIUALUN1399E |1

X
o Tannat

[ %

S
ARLEHANE

ALFECARIGEY 2553



SWALATING RDG5030030

TalAsanis nanisiasuutlasaningiennialansatsunamiachyiimi
PehenreaLlsvnd e uaznansznusanisLEsdAnTinly
del 'dl o/
Wunn1Anzdueen

Faunidy IA.A9. 437 AMEUNANA  FIAaInIiNMINENY
3. 35 AMIATA I AINIUNNIN LAY
wieloade gnaassnam PWNAINTUNUINENGE
WAy I Tmid NAINTUNUINENAE
UNANRTYIN LATEYNA WNAINTUNMINEN AT
UNANIGAT MNLADYT PNAINTUNMINENGE

E-mail address : waterCU@eng.chula.ac.th

F2AZIRNIASINIG NINHIAN 2550 - NINIHIAN 2552

toymnisulasuutlasan ngienniaseslaniduisdenlsiumnuanladuatisin
Tuilaqiiu Wesainan wainialunananundnisuasuulasliannida wu nnsfaduanuin
anunain ATy utavian vseinANuieudsiailiaduasraziaan1en N andundn
4

Un@ Tedenalfifatlyuinisanawaaunn wazianantenisineandanie Wudu delsznd

£
a A

b
= o Aala R = o ! o ¥
1V]ﬁ|ﬂLﬂu@ﬂwummmﬂ’]ﬁ\ﬂq\iqf]‘lﬁﬁ‘uNf‘]ﬂﬁ‘ﬁﬁm_l’qqﬂﬂ’]@Lﬂ@ﬂuLLﬂ@\‘lT@\?@ﬂ’]W'ﬂf]ﬂqﬂﬂ\?ﬂ@qq ANUU

'
A A o

ﬂ’]?ﬁﬂ‘]:f’] LW@EIMEIHLL@S‘V]O’W’W’]NLﬁﬁiﬂﬁﬂﬂﬁﬁ‘maﬂuuﬂ@\‘lLLﬂzﬁJ@ﬂ‘ItVI‘]_Ilfi‘ﬂVla‘/Wﬁl’]ﬂﬁ‘ﬁ’] R

WFITENNFANMILUINNNIITAATTUTIUNNZAN HaNAINT0AAANNGERENAzINnTUlA

=S dl a 1 901 90) 1 A

nsAnmINansilasuulasan ngieiniAlansediui AN eneuTes
dszinalne uazuansznusenisusnsdanistin lununnianzduaenidngilszasdine Anm
FMUMINUAZAIIRAeL Tagaaynannatrestintyvinmameuae 25 guinlulszmalne uazdo

a o a‘d‘d ! dl 1 o dl o 95

wlsgiiennia  datlaynsmaninidaunaadesiunisdasuulaminanstinludlsunalng
=) o a Aﬂl a v Q; %’
ANHIANHUZNITNA ANDLBINITNA AIINTUL Lualdunsilasuidasresifzunninelu
uvinaeslszwmalng  uazdaudigienniaaynimians  sanllfdmzdinanuduiug
FENTINBYNTNIIAITRIAIULIFN97) Anmuazsanan  wanisnensninislasuulasann

nenAredianangudeyaseudwdsung  uaztszendliasuduiuiredeynsnnaiiiie



wengniBunnsinduinvinameuniasuidadly lunianzsuaanaasdszmalng  Ansnuay
UsviiunanseniaaanalasuidasFunnsinduinyn luasnemn sanisusunsdanisuin i uinnna

prduaan InUNNIUANENAINUNSINIATEIRY WASTALT

=8 a ! a Qll =
nansAngun)RuazTuluwelszmalnanudiguugiwasmetlveslsme

a

HunWuingeaulunvunaesdsewalnalszinn 0.01 09 0.04 asmtaidaasiel aomnd
= = PN X = \ A ' o H .
wALTEReuNguAInTweAnlnsanIzasinaEslugguung douwuwaldnFannrinduse s
[ % dl 1 o d” dl 1 = L4 < £ 9(; dl A
anwnuziunnseiulpuiun wilagsuiuunlinassusndes Ysunnuinduwedsmaineu
1 QI 49{ % o o a 1
dounnaziinaulungudsuazanadluggiu dmiuaningieaniAestszmalng Tuudues
a 5 o = o o a = ~ A o
prUNISingIwazANgLLe luilaqiiuiiuueiinndasuudadlilainann TnangAnssuiu
Iidm 1un nnsfiggnia lwseas 1 Daesisguuniiede uastFunuuidusenon danx
daauanasninainnfadaldad Ay luynguiisesdsymalne nasannt a.a. 1995
1 o J ¥ o 1 -e:ll a [ = ZJ/ o o | ] Q;
Tudaananfinanaenndesiudasnaifiadsngnisaiieaiilyaivdrdnyuazidudosaand
anwainiArastandanlslsauge aailuwmglideladnaninanniasesdszmalnay
QII ¥ [ a Aﬂl =3 %’ AQI Yo dl
eadesiuguugiiians warFunuicdu Buldfunansenuainnisilaaunilasanan
nRenAvaslansewsll A.A. 1995 LAe daudeyatnrii AncdRdemadniansnaainnis
o - . s A a .y o ey = Y g - a
ANLHWANY (operation) TasNyEeTaRINaai NN dayandnunaslyldainmenisnisssueng

A = | @ o Ao
Lu'ﬂﬂqqﬂN@ﬂq?ﬁﬂﬂ'ﬁ,ﬁ\lLMugﬂLLﬁJUsﬂﬂﬂsﬂ'ﬂN@‘W ALAU

U

Wamaudniusszndnsdayadaudsaymarians aannisiiaszinisuilasaseaan
< 1 . = 9 dl % [ a 1 v
&R Wudn Nino 3.4 Huwsliunduiusiuanmgiennisaesisemalnadeudisunn Tog
o o & o a dl IS all = SN dl % o o a 90’
ANANTUSA LRI NIRALNS9AIN 0.5, 1 uay 4 T Tnedaanatuaauatd1miuAILNIanAG)
wantilszani 0.5 1 uaz 8 IAURINAIAL  ddupdnNANRusIzudeATiaynsAansiu

=

anaudneluiaunisiadidAnyiudail Nino 3.4 Usngnasas 1 uaz 12 T Inefigaqiaan
A v = = o o & \ A Y p

WReNANUIZNN 3 IReuLAY 5 TRMNANAL Tan1snszanatesdasnamaanaifasas 1 Tlunn
.3 o v o - v o o Ay = s A
guinazdanmurlndipesiu duwsiunlunialslwzdueaniasidosnainismaeuanui
Autlsranns 2 hau

daudeyanisneinsalaningdeinialanannuuusanaedsnee IWun wuanaes
CGCM2 HadCM3 MRI uaz PRECIS: ECHAM4 TngRimssiidaarisainuuuanassinenes
(Raw) Amavilaeldisineudndoudoadeyansaadn (Ratio) waAAIEiAINAZIBEAZITY
ADANAAINUULA1A83 ASD  HANUANFANNAWILTNLLLR1A89uATNaNNFTIN A2 uaz B2

aa

! L é’ 2 = 4 dl
Tnggaunudnguugdivualdngeauluauian warddunnuiivualduanas 19a1nnis



#A1301 TUNNIINEIBNNFRBNULLANABIULAZNNTIAIZIN AT AaLaandayafiuizaniie

b

o ] o

1l lunsnensnidayaluiunaianzduaaniiu nnamsudadauainiuuaiaas CGCM2

Tneldnnaineudndouraudranuizansanisinliilszensine

=

ANEHNANTZNUBAZNITUTUAD
zi/ Aﬂl o tﬂl 4‘4' v 1 t:ll || o 1 tﬂl A
luiunnianzduaanuinign lasanuualiuAneauetl AnHULAIRALINELADY LAY

a N a 8 A Y o v v a o
NOANTTNNATLNITINATIN 11 Nﬁ’J’]N@‘ﬂﬂﬁ@“ﬂ\‘liﬁﬂﬁ‘fJNﬂUﬂ‘ﬂH@ﬁ]?Q@QW’Qﬁ‘\‘ilﬂﬂw@ﬁ

o - o o

uananiaindeyasie) MiuAnwAndniusude deanuisnimuinaiia

¥

pransailFR e u It ld Tngainnisudsgadeyantiinidinszieanid 3 ngu

' 1 o A

1un naudayagnmniuaziy (Local) ngndayasaiiaynsa1ans (Nino) naudayaniainis

q u
v

Tan (GCM) anizaunmgiu B2 tirdeyariaunaniAndasanvaena nangn wazlnldin

A

FTEIIA 6 1Ae  BATITIMIAIdNU sz AnBuar iy saNdauenggnianen gty

1
& =

wds wansnFaumeunudngadeyaniasuvisdays Local  Nino way GCM  linanns

U

diuinauuazasunudeyaldnngn naandiuiniaussaza1aainesn a.a. 1982-2000 19

q

ANHADAAABIANINTINLFLINUNAT A.A. 1995 Aadaell 1996-2000 Tasludqeilsumeuszey

D

819 ngudaya Local  MmnnzanAe gruunigegn uazdsuioly ngudeya Nino  daya

a u

¥

WMHNZANABYS SOI, Ninod waz DMI winudrgadeyaniianaz Nino waz GCM ludaegania

©

N guLAzngUAY Nino34 azuamenaldangn Nino 4 1dnties Tnaannsndurgeqnagnls
al

1 dJ o 1 dl o o di/ L4 1 o = v
H1NNIIN “HQWJLLﬂﬁ‘Iﬂ’Nﬂ NUTNTAANTAILLBAIAU LLZ\]Z‘T]’J\‘I??JEIZLQ@WSLHT]’]?']J?UL‘VIEI‘LI%I@H@N

ANATATYAaNTT@ansaLlsAaudien LazasmasiunNansilunsAnesald

o (> dl a gol A 9; 1 A [~3
ATYAanN ﬂ’Wﬁ‘Lﬂ@ﬂuLLﬂ@\‘i@ﬂ’]W{]N@’m’?ﬁIZ\]ﬂ, uﬁﬂu@ﬁmmﬂu, UIMNITELABU, L')WL@C‘I,

dszmalng, N19LTmsaANIUN, sv889, TA1)T



Abstract
Project Code : RDG5030030
Project name : Impact of Global Climate Change on Monthly Precipitation and Stream
flow in  Thailand And Effects on Water Management in the Eastern
Region
Project team :  Assoc. Prof. Dr. Sucharit Koontanakulvong (CU)
Dr. Virat Chatdarong (CU)
Mr. Chokchai Suthithammachit (CU)
Mr. Winai Chaowiwat (CU)
Ms. Wichayan Jarernkul (CU)
Ms. Wichuta Hemsatien (CU)

E-mail address: waterCU@eng.chula.ac.th

Project period :  July 2007-July 2009

The global climate change is a topic that being interested at present because
weather in many area have changed from the past such as unusual heavy rainfall causing
flood problems or continuous drought or shorter season period causing water scarcity and
agricultural damages. Thailand is also said to be facing with climate change. Therefore, a
study on climate change and its impact on water resources will clarify and help to
understand the climate change phenomena and prepare appropriate water allocation and
reduce losses that will occur.

The study of Impact of Global Climate Change on Monthly Precipitation and Stream
Flow in Thailand and Effects on Water Management in the Eastern Region aimed to collect
and verify monthly rainfall/stream flow time series covered 25 basins in Thailand and
oceanographic indexes involved with changes in water resources, to study characteristics
of frequency of occurrence and severity of potential changes in rainfall/runoff and
climatic/oceanographic variables including time series correlation analysis, and to collect
prediction results from global climate change from the international database to find
relationships in time series to predict monthly rainfall/runoff changes in eastern Thailand.

The study also covered the evaluation of impact in rainfall/runoff change in the future in



order to manage water resources and adapt to the new climate conditions in the eastern
region covered Rayong and Chonburi Province.

The study found that the temperature and rainfall amount in Thailand in average
increased in all area at approximately 0.01 to 0.04 degree celcius per year. Monthly
average temperature increased from the past especially in winter. The annual rainfall
pattern varied by locations, though, overall trend decreased slightly. Monthly average
rainfall decreased in the dry season and decreased in the rainy season. The climate of
Thailand in terms of occurrence and severity, at present, tended to change from the past.
Average temperature and monthly rainfall with one year cycle showed less significantly
after 1995 which coincided with El Nino phenomena occurred in the same period which
caused variations of world climate. It is convincible that average temperature and rainfall in
Thailand began to be effected from world climate change since 1995. The analysis of runoff
showed the effect of human operation which was not natural phenomena, then, the pattern
of runoff could not be patternized.

The cross wavelet analysis with oceanograhical data found that Nono3.4 is likely
associated with the Thailand climate. The average temperature is associated with the same
cycle of 0.5, 1.0, 4 years with time lag of approximately 4.5, 1 and 8 months respectively.
These relationships at one year cycle has similar characteristics of all basins except eastern
South that has two months longer time lag.

The global weather forecast information selected are from GCGM2, HadCM3, MR
and PRECIS:ECHGAM4 models. The analysis covered both raw computed data and
downscaled results by the proportional method and advanced statistical modeling of ASD
based on A2 and B2 scenario. The analysis found that higher temperature will likely to be
in the future while rainfall will decrease. Considered the selection of GCM and downscale
techniques in forecasting , CGCM2 model with proportional method is found to be most
suitable to be applied for impact and adaptation study in eastern area because the average
annual rainfall trend, monthly rainfall pattern in one year cycle are well consistent with
actual measured data.

In addition to correlation study, the seasonal rainfall prediction technique was also
investigated by using three groups of data set, i.e., the group of temperature and local

rainfall, the group of oceanograpahical parameter (NINO) and the group of GCM (based on



B2 scenario). The time lag (less than 6 months) correlations were analysed to find best fit
and found that the data groups of local rainfall, NINO and GCM provided best fit for both
calibration and verification. The long term calibration of 1982-2000 gave better results
compared with short term data (1996-2000). Local data used are maximum temperature,
rainfall data and NINO data group is SOI, NINO 4 and DMI. It is found that NINO3.4 and
GCM can capture seasonal fluctuation better than NINO4, however, The period of

calibration is vital for parameter selection and should be further investigated.
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