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Technology Professor
Thonburi
So.rnchal Thai Meteorological | Direct 91 6| 26 3
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Aphantree Thai Meteorological Officer 92921 11| 26 3
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. HIRKEEERM -
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RIAKEXRERT -
INGR K . HEHIR 21| 4] 26| 3
* LHER
HIRKEEERM
O J#a z F1EBS 21| 4| 26| 3
RO H7 o IR
RRERAFHRIEIOD I
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§4 Ful=z7 FEBABZRVTRE
41 Fuvxr MK
)7 N—T%hE LT B RORR
ARFFEIL, HERRBELE CH D R ELE~DOMINCE T 298 LT, £72, ¥ 1 H
DRAEEEN A D AKBEEE OB L VW ) =— XS D291, HTEREIF IO
BThdZAEDEY— b RFEPE L U BB 7ErERE - SLHE AR L BiHE L C,
KBTI D RMEEE~OE)ISIRLEE « TSRS AT D XA FITHEET H 2 &
NHEHETH-T-.
D=, AKEFE I A7 G ONE GRS B0 T A FH 22 IS RE 5 KT ER 28 B Diflk
BEEEAR O 72D DK IS BIMEZ RIL L, KEETFHOHRAKEREERZEDT-
DO NETEE) S ZJE L 72KTEER - KEWET LA sREHE% L.
KITZEBRHEE LT, A EF 7BV v IR, FLAT RS, S
FRF-O L AAFGEE Ll L CBISGT 2R E L, F Y477 V) Ik CHEA A
DREVKAKH, bR, v vVl HEBHRKEICT T v 7 28I R
TLAEEANL]., V- N COBNRELE=X 1 735202, Bii#EHE
a5 % FF L7= GPRS(General Packet Radio Service) 5= D7 L A b U v A7 A&BA% LTz,
IR DWW TIE, TV A MU REFZRE L, [WHEkicB T 2% 7 v A A
RERELINE & K SCET LV Z A ST UEY T4 A AR Ty 2T A EBR% L=,
B 2zl VDT, BHRAFIHLTEME LA T2 7Yy R7T LA MY TR
TAEREL, 7VITERDIAN NCBWCRIERET =XV 7 ICEE - FIH S
TW5., -2, e —28ENEdH e EomRBNmET —4%, £ L
TAVRBETNVERH WD Z L CHMNEZHEE L7, % LT, HO8, SiBUC & o7z,
2 A EOKKEETRRLHE KGR EBIIRDO DD NFHEE) S B JE L 72 KFEER - K
BERETNVERGFRE L. 2k, A EOKEICH L GREOHR, fFk
OHEFEFIRE L 72 o 7.
U EOBRIE BT LV ERAE LT, 2hRO2KEREE - KEEEHE - KEREEHO-
DOKBEBEIEEHA T AT D& 2 A EH eV — b RFIEA SN2 KB — N (2
L. KA TFT AL, ZAEOKSEFICEBIT DRMELEE ~DOBISF LR - Efid X
BT560THD.

Q)5BS NL D3R

A7z bTIE, KERIEREES AT DML DROKKEE) R TEARA
b, WEINROERE, T L TCa—WP— oA U H—T = A ADOWEELZFRFHIWITL THED,
FEAEEEZFRE L. £, T/ unuRNLREEE L L bicdl - B Sh, ¥
¥RUT AT ARy T A MCEHIRESND Z L ZHEL TWD.

AN & D & A EOWFEBLIRIIEAE DR IZ L - T, L oRE =4
U > 7 NBIHERT « AFZEREBEIIC K-> TRILEND X H 10720, KEEENZEE T D HF9E
DOERICEERT 2 LW SN D, £ LT, KUEEH~DOKZEICEIT 50 RILE -
TR T AT LD X A FH~OFEET, HIFHILL R OPK - Bk « TR E TS
(2GR PTREZR /KB BR « /KGR BT St S BRI 17 4 & KA BR - AKEIRE T LIk
SWTRHEEESND X125, 2k, AMyCHMEDOHENR D 1E00 Tide <,
11 ) 72 KA oM R B D 3 A, KGR O’ I E=2 Y 7 Sh,
BB RIRICE D RN Z R T D Z ENAREL 22D, £z, 29 LKA H)
DK BICIBIT DRI « Bl AT DOERICEDb DA 72 ) oD,
PRk, SUEEENZHEWVERBSENERET L ETRIND BARIZBWTRWIZENY DD
ELHIRFEND. F7o, 2011 FKICEEX XA ETOF ¥ 477 v)lFEaEHii s L
ToREAKIZE Y, 2L DMANEOND & LITHFIIEH TOH - R B O MLEMENA T
TW3., K7aPx7 bTIEZAICH LTS, HEOBEED =— XL L CREMmAII T



JEL, H - ZAWEOBN, EBRE D DIFERCRICKE RN FELA TS,

4.2  TREEEN 2 EE LI HEREBIAIOER ] 7 v—F
(1) AR5 FEHE N AR e OVl e
OFgED R B

[SfEAE B 2 58 L - BRI O £ 70— 7T, A) TAREE S ZE L 7K
R« KEWRET V) ZNA—T OKFEER - KERET VICHND T — % ORAE, B)RfE
EEhC B 2 EWEN T — % OB % 51 L7z,

Hi# ClE, HindcastGEZ: L), Nowcast(BRLOHERE), Forecast(sFk Fill)) 217 5 7=
b, HEBPNC X 2NN EHET, kL — 28 L NEFHEIC X2 E AN EHEE,
ZLTAVRRBET ML DN ERE Z R 2B TITo 7. %EIE, KKEYD
A FHMDOT D DUEY T Z A KE=H ) 7 L KEEENFE S KIGEREEIRET 5
TBWINEEIT -T2,

BRRITIE, DRUEZE) - H R AZE L KGR ENC 5 2 5 85, 2)K =2 H)
\Z & D IKTEER S BN ISEM A PE~5- 2 5 528551, )R EN T OZHHE T DA B3
HWENET END. ZNHDOBRMOR—R LB 5EEm ARG 2 £ TK 2. ¥)
BT DEEIEY &2 0% OBRRH OMERHCIX, e —FRFEFLETDH
A WFFERERE - BLSERERE & 8 L O HEE L7z

O KA ZBE LI MERBROFEN) 7 v—7IC LR HT, T ARTE
b EE LT KIEER - KEIRET V] ZA—TOKER « KEFRETLOKGEE [k
PEERIEWMA G VAT b)) TN —T OXKERIERK A AT L~ATI LT

OIS WaRa

AK7mav =/ FTHERLET LA MBRIEEL LY 7 v 7 28R E - x &
BIL, #UTH A LK DHERBLH S 27 AORBRBI AT 72, £, Yakiiik
TOESENELRBRIL R COFRBAI WL, Bonlc7 I v 7 AT —4
DRHEFNEDRMT ATV, —F %08 L7 KGO KIGBR DA B, 4~ 258 % G
THDICMAZ D H7T —Z WEICET HHFEICH Y AT,

A VERRET VL DN EHEEIZE LT, BLFOMRICERY AT, 1 2HIX
B A T GteT VT REIC T SRS T I G CES BT — X BER L, E)
BRI ZAEDOKILREG Y W 5T 5 2 &I fA 72 (Suseno and Yamada 2012;
EE S 2014). 2 S HIZEEF O 2EREEE T /L (MIROC AGCM) & Hanasaki et al.(2008)<°
Pokhrel et al.(2012)(Z 33V CRA%E S v 7- NFEEB) DR 8 (M Rk < 7 B % & ol ik
DR, FhE - LEMAKREZBRE LTAKFIE, & L5845, W OREHERHK)Z 5 &
L7z BEiEfEE 7 v & OBKMEEMEMZ /e L T2 2ERKIGERTT ML DX A [HE
LW T VTR T DK CRES O FELL O FTREME O fF RIS HLY LA 72,
BRI A2ENEHECICE L UL, A7 Y27 hTHRELEZTEET VICHZER
K~ 7(GSMaP) % i fl L CEMLEIT-7=. L —FHEIC L2 HIMEHEEIZE L T
1%, BlE R E RSO ERGRBIIE RS L O BV — X BREROIE L 7 — X
Yy FOEREFET D E L HIZ, ZiuE TICIEE L8R 2 B Ci i R e
EOREN L2 EEO L —FIC oW TCE Lz, 72, mNREHEEZIT Y M2 W
MAERETIRL, ZORMAF— L TOREHBER EH HE L.

IR O EHEEICE L CiE, Bimic7 LA YRR ZRE L, Lz
LY TILH A MERBIEOE G 21T >7-. £7-, WWEHIRICB T 20FE0 7 LE
VA= B X OVE U A — BRI 31T D B OB IMERIZ W T, EE e A il
AL, BINMORERRE, Mk, SEEIC O W TR L. S 51, IIEHE S
Tt 2 T EOHEE FIEICBE T D058, 1Bk & T2 Lok R & DRAfRIZS
T OBFTE A HEEE L7,



OWFFERR

AVKRET M LD EIREHEEICET R E LTUL U TD32nE T b5,

12HE LTI, ALFRICE B S DERNE T — & % Ao @ RE2e i
FEaAT HEELERMNFEORE LT 7.

TR R E T I EBIT DHEELE ORI HE B KO S 42 BERRE O RS 2 K
L IEAEED %@TS@% L2 L7 S BEIRARE T WIC L A FEELE O 8L 6 HE
7R BRSO B O R R R I Ko CTIREECH 5. & Z TR —T Tk ¥ A [H % %t
G L& UTo S22 G OREELE O FEORE 21T - 7.

TR FEOMEEZ GOESHFEELHBENTH. ATLHERICELSVE— M
7 Hifi & T2 ZE B OMZEAS 1980 R B BsE S 72, T H NASA O 8 TR%
S ISCCP(InternatlonaI Satellite Cloud Climatology Project) Ci, 1983 4E7>% 2008 4+
D 25 DOESET — 2 BMER S, BIETHAHEH S TWD. ISCCP 7 —# 1
RERE N N—FTH5HDOTHDHI20, RERA 7 — IR HHHNZOER N> R
DOIFZEZITMO THHATH 203, 4 Fﬁﬁﬂ%f ¥ 200~300km, FRFMEAFGEE I 3 R[]I Cd
DI, ZRIEHIZEN L & OFEELE DFEZEITLE D RFTHI A 7 —/V Zdgim 9 D12 138 2 72
F— & TIE72\0 . Inoue(1987) <° Feidas(2000) I35 & DU FRIMNIET T — 2 I2 L 5 & 4
T7T L EAVEESETEEZRZL TS, LiL, TR0 FEIIMmER KO
I L T OT— 2 b 0BT 5720, BEHMMICEYLE L CESET —¥ %1@
KT DZEESEREFHEETHLOEEZLND. BBEOKRRIT CIEESHET
2 (RART AL AR IGEE B R 22 ARG EER) 25km) 4 25 [#] 3 /k:c@hﬁ&z‘p
HIER L TWD D0, WGk AARZZOHAEFEIIRTHL72D, ¥ A EH%E
GleA V RV HBICBWTHRT—4 2 HW-iEma E£hid 5 2 &S idtskzev. Bk

DFFLY, RIN—TTIEHK DT DT 2 =5 Tino—ICH A FHER T
—Z DRI ERFERIFR G E OB FER LOHELEOMT 2 ffse L 75713
A LERFE L, T DRYMEA KEE L 7= (Suseno and Yamada 2011; Suseno and Yamada 2012;
JEE S 2013; JEHE S 2014).

AR ClE, [EEE VU FEH Y MTSAT @ IR1(Infra-red 1 10.8 um) & IR2(Infra-red 2 12.0
m)DT —H A Uiz, (R & LT 1996 405 2011 £ £ TD 5 Avd 11 A &7%
TE L7-. MTSAT OBIHIEEHH I, HR 80.02 FE~Phif% 160.02 £, Jbi# 59.98 FE ~ i ik 59.98
JECHDH. MTSAT 1T 1 IFRIC 1 RIOT — X ZHf%3 5. i, 1996 475 2003 4% T
X MTSAT OHii & T& % GMS(Geostationary Meteorological Satellite) 7 — % %, 2003 4=
M5 2005 A F CTld GOES(Geostationary Operational Environment Satellite) D5 — 4 % H >
7. Zho 3EFEOXF YV 7L —var T — X X2 THEMREDT —FX—2R
http://weather.is.kochi-u.ac.jp/ & © BifF L7z, F7z, AMFRICLDESIET —% LA
AT O 7 — Z XA O KR T AL VE A EE IR E B A E R TH Y, 2006 F 5
2010 fEFE TOHL DA LT-.

AWFFRI BT DELHEIT MTSAT @ IR1 & IR2 7> B 45 5 A1 2 B EE IR 1B 4 1R
Stz 2 WorT N3 Y ALEFKIATOID. ENFZITH) ECEHERBER L 2D R
W LT, SHRETIMENET D, b LIEKFET2=3 XD 55, Kb
RINRWEOZ L THD.

EEGOIMFEROBEREITBSLZ 288K i THY, Vr—rOEAILVRD S
NoHEEERITB L 10um LD, EBHIZK-1IRT splitwindow & FRIENS IRL &
IR2 726 R CHL D £ 51T, ZOMEREOHICIZOK & ARITR T 2 WIURFHE O 1E W DSMFETE
T 5. BITEITKEKNLTETCNDED,IRLEIR2 TIE LV EZSRHILLT L 5.
INHDOEHND MTSAT I26H % 5 DO EA (AT £ (0.55~0.9um), IT7R5k 1 K&
(IR1 ; 10.3~11.3um), ¥THR4+ 2(IR2 ; 11.5~12.5um), IT7R4+ 3(IR3 ; 6.5~7.0um), VTR
S 4(IR4 5 3.5~4.0um))D 9 H IRL & IR2 i L7-. £L T, IRl & IR2IZE->THH
I B IREE A L, BEHEEICK > THEEREN RS LV FENDED
R Z LTz,
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[X-1 Split window D& (Anding and Kauth & 0)
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-2 AFRICBWTHERTL2E58L AT 77 A

(Suseno and Yamada 2012)
AL FEFEIT 2010 0 H AW QNS PR A2 P RIC/ER S iz b O THh 5. A
iR L IRL LV IR2 I X AMEEIEE G2 RS LAY, mIEEE I HEELE 28152

T& 72 CHIA O IR1 &:iéﬁfi?ﬁfﬁ%i&%iﬁ&ﬂw [FIHASIZHIT 5 IRL & IR2 D

R IRE DA R DT, :n%ﬁ%ﬁ%u% HE KEE, PREE, MERLEEH 6

FEFHDE L RIFOF 7 FE :J‘ob\’Cﬁot _ama THEEATCETULEG A 41

— AT 5. W 1H Lo% 54 FE O RAEME L, RLESEEHNTEZY

v FN TR bHZWEIGZHOLHEEZZDO 7V v RORFMEELTHOIZEE L. L

FRoBLNIERESEOMFELRE LTX-2 (7. W, Ko Cb 1ZEILE,

M-Cb I3, Tk-Ci IZEVVEE, Ti-Ci Z#EVEE, MC IZHEE. LC IHMEIEEL#£

\?—-

ARESBETFEOZEM R OGS -5 E 0 H B E 0 U 45 A7 O8Iz >\ T
Suseno and Yamada(2012) & J6 © (2013) & &I s nizv. —F, #AEHE G A K
I BIZEB W TCIIE AR AT RE R E T — 5775>T7" L2V, ZDTOARTIEICE - T
15 5 AV FEELEE & BVE R K BLAET 2 (TRMM)IZ ZEM A B NERE & & i3 %
ZEiZ J:of$$/£’i’4’ N F /%#%Af@ﬁﬁffé <E 0) %a M E 7R L2 (K-3).

=

G0 9% o4t O6E 9BE 100E 1026 104E 106E 108E 110F

BT HREELE DI A LR (£ 1K) & TRMM3BA2A 3573 MR K 3 5 5B R (O

X). AU A T — S —IB R (LST) 27~ 9. (Yamada et al. in prep.)
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1996 76 2011 -0 5 H~10 H £ TOEHFT — ¥ OIER AT T L, 5 bV FFiEL
EEIIL D LT HEOHBBEIZRET 2F 2 L OFEHNFEZ S8 L72(EH 5 2014).
£/, AESCETFHRITFHAIINED 7L H A4 A TOFMEAARETH Y, ElKASET
FL~OYHIER L L CORARLET NV ORT KRR DY+ 5 FCHRZ
TFETHD.

2 DHIE, KR ETVWRRAICE D NFHIX T A=) 7 Thbh. RS
ETNANFHELOTRIT H%E - BEREORKEIIFERTIEESTAX I E— 3
VICRELEKET D, MENTAZ I P—2 g VIRBRAIZEH LD THLT-D, =
NETHEEDONRTAZ V=2 a URREINTEY, HBEKRET LOVLSTH
5 WRF X8O NDORERRFEENRT A XY= g VEABERAGEEE LTWD. 5% %
A FHIZBWTWRF 2 W= R A T o 2 — Y o Fh Efid 5 FCEksE 72 KSR
S A BT AEERTAZ )P —32 g VOBIRPEERBREE RS, 2 TUTD
FESEIZBWTCWRFICE D IFHIF T o A0 —Y v 7k FEii LTz,

2011 4= 3 A FANCHZ A B THAE LTSN A N2 R EXRIC, 4FHEOEE T A X
VE—va U ERAOWEFRERZITD, BN RER%E 16 M oS —% & o
P e OMZE A AT o 72, FEEART A Z VB —2 3 L OEWIC L DB RKHE EDZE
BT OW TN EITV, 5% WRF 2 % A (2T 2 ECTHEWEDORWIEE T A ¥
U B — 3 oW ik 21T - 72 (Skolnakohon et al. 2011a). 7=, BIi& WRF &
TN T A r— 1 > T ATV, 2011 4F 3 A AN X A [ETHRAE LTIZSERA NV
h & EHIR OB 22 BIRICOWTHT 21T o 72, O N RIIER L — 2 A L
BRICLDBIER L OB A FhE L, ERRSENA X b ORA TR SRS O R
% @t HA L 7= (Skolnakohon et al. 2011b).

3-oHIE, AMIEEZBE LI-RRKEET VORI TH LS. I, RSB
T < DK« BRUSEENIEAE L TS, 2011 FITIT X A EIZB W TREKR 23 A L,

HLZRIZ A - TH B —EO UK CIRACRIENS kS L, T ORFEHIFEIL X A [HO /s
O EDENC HHERLHEEZ 72O L2l 21X Komori etal. 2012). F 72, 2012 4734k
KRERIZIBWTREBATAE L. KEWFERKHICL S EKEIZBONTZORRIT
1956 FELISKIRED L DO TH Y, 1988 I [AIHIE CTRAE L= B & 0 LIRA el E L 72
0, WMHREBEO/NEEDREMOTFHNT VA OREREEL 52T, ZOLO7%
W DG DS K EIRIZ 5 2 2 58 % vl BR IS T 2 7o oI iTkEm e £ 7 1
TERLR BN & DI OB R e O DR & W o T2 ABITR BN OB A Ik 85 2 LA
AAIRTHD. ZZHEFERICBW TR T OREmERET VT ER LVIEEZZT
TEY, TFETIEHEEERET T VICABIESORELZZE LT VORENTOI
% & 9 1272 > 7= (Hanasaki et al. 2008ab; Pokhrel et al. 2012).

A2 Tl B Hanasaki et al.(2008ab) (2 35\ Y TRE%E S 7= ARIEENC B 2 85D
Coupled MIROC AGCM with MATSIRO land surface model including human [IEEIESE- RS Zadw-Tiap L ke Sl
OOt HOdLACS. Landimosphoto lomslions and SRR L o ik % MATSIRO(Minimal

MIROC AGCM + MATSIRO including human impact modules

s, groundvtrppig o w SAscm Advanced Treatments)(Z&H A L 7=
industrial water use, environmental flow). N .
- we Groundwater pumping (GWP) data is lack glabal 3 7J‘( ?}E {;%‘ i@ *5'3 % :7“‘ /I/ & ﬁ /T'?l_\‘ j( "_%L’ j(
Therefore GWP data was y g I
prescribed by offline LSM output, which / ] b AT & " /‘» A /fkf{/ﬁ‘: ?EFEIF %’_E Fj—lﬁ % 75§ Falﬁ %1\% % //r? - -/C

il sl o N O e WD RERXUEE T /L (MIROC) &
e ' DEN - KFEEAEH ZlRE L LTz
(X-4). [FEF V% HT 1988 4F
WALk KRR W TIA LK
BIRDOMEFH THRA X NVIZE R
HNHEHEB OB 2T~ & =
i 5, NENEB OB Z B8 L 7o 4

i | EREUET T VTR R O 2 ERA

wwwwwwwwwww

=
P
ﬁ MATSIRO
Crop growth &
irrigation module
ule
ion

| @
Rivers Jn North America on TRIP in 1°x1° mesh

Hanasaki ef al. 004
Pokhrel et al. 2012

R4 NIEBORES %8 L aikafke 7 rofs  ©7 VEHOETEERLY b
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rain amount (mm)

VRS BE CHARICKRT T D miiiR A %2 TR 5 2 & AR Sz (LR & 2013).

BEBNIC X 2 mONEREICE L TE, ZA4KEBAMD)» SIS N-REH T
—HEHNTT v 477 VIR E G m R R ET — 2 ZEk L, fEFEK~ v
7 (GSMaP)IZ & 5 IV EHEE M & el 21T~ 7=, F72, WERT —% & GSMaP 75 H 3l
DF ¥ A7 7Y EE RN EZFHE L, K& 72Uk odA Lz 2011 2 tho4E Lt
W95 2 & C, HRBLI DEOK Z BN RET D ATRerE 2 G L 72 (1X-5). 1999 4EF
TIXRERE, 2000 FLARRIE GSMaP & > =R Th 5. MiEsE & GSMaP OH#EFHEIZ
IR T ANH 5. & 52 GSMaP T 2009 4E £ TIZ AU - BT & 2010 4ELLEED
EIFMRORNZIFZANA T AR DD EHALND. ZbOERNRHEFILETH LN
2010 4= & Lb#Gd 5 &, 2011 O EIZRYI O D N D ORITHHEL D @< 2> TE Y,
HEBINNEZ H O TRE RPOKOBAESEBRIEL THIT 2 ATEEERN R STV 5.
EHIC, NERT—4% & NDVI S, TEOREL S ZHGHT oMt T VA ER L.

Cumulative from May

1965 1870 1970 1880 1985 1990 1985 2000 2005 2010

year

X-5 F¥A47 T VIR ANREGRS A, #Ha6 H, #7H, K8 H, F9H, %10 AH). 1999
FEFETIINEH T — ¥ OHMHEE, 2000 45~2009 =1L GSMaP FAENTAR, 2010 4=~2011 4=/ GSMaP &
FF A L 5.

ZEENEL T B ORI K OVl E L — X B & EEFHEIC & 2w EHEE IS OV T,
A)ZEEIHEIT R OB SR O BB AW DI EIEE T M K AR EE M EIC L DM
MEHEE T — 4 & Hlk, B)2009 4F K T 2010 AEDRZEIZOWT, ¥ A KB /O N E
OFT —HEHNTHLE L —ZIZ X DR EHEORE R EFEEZRH L, C)2009 F KW
2010 FEOMFEIZOWNT, F¥ A7 7 YO ¥ 4 KB /R EFHHEIC L > TIRIEL -
i b L — 2 BHEE S - m AR BRI W TRl L7

2007 DA > Ry I e L= B E LEKIMA 23 B L7ZBof e T — % & Fu
T2 AR OFE & FEFESR & DL 24T - 72, LEKIMA %, % A ONEEEIZ 100mm
At DK EEZ L LT EEZEZLNLIERMTHD.

WFEICH WD A VY RRET VL L TCKETHE INZHARRET LV WRF 284 L,
F&F- [0 DL EER D S NER A2 A8 F TOFHFE~ED =, £9°, 30km #F T 2007
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49 A 30 H 00UTC 75 1 IR 247 - 7=. A1 & 52 A2 1% NCEP FNL 2 Ay,
FEERT ALY — a0 L EMYBLEREZFA LTS, RA T v 7 TEER
RFIZATV Y 2007 4 10 H 3 H 12UTC OF/K &34 % [X-6 12753, TRMM 3B42 @ 3 [KEfi]
BAKE~y TR 2 A, REPRRIIIHBE SN TWS, 72, EREAR, Lk
eI BRANRA N T v 7T = ERE-S TS I bR TE . £, &
1 6km DO E G E THEFEREZITV, K0 IWERAEEL N TEZ. 51T, #
EDOZEMRA X b OFBMEDORFHOEREES DRI DWW TLLF O 21T - 72,
201143 A FARIZ X A B T34
L7255 A RV h&2xtgIs, 4
DEENRTAZ YV Y —a &
W HEBLERZITV, SO RER
% 16 S OBIHE T — & L Lhig
BIXOWIELTZ. ERTAXE
— g VOEWI L ABRERREK
HBEOFEIMIOWVWTONEIT,
WRF % ¥ A |23 3 % L TRl
JEDOBEWFEENRTAZ Y E—T 3
NEOWTHEEmAEIT - 12

WRF % W23l s 3 = L—v | — L —
a U EITV, 2011 4F 3 A RAaic & A T Y o
CRAELSMA S b EFMR 6 6 pepppsmppkit. 30km b2 HV 7 WRF (2
DREFHRBRIC OV TN 2 2245, 850nPa ifi Dk T A R FHR TR

fTo7=. BHNTfERIZ OV TR

L— RN TARIC L DB R & O A2 FhE L, ERRSERA X2 hORATERS
BREGICOWTRT 21T 7.

b — I L AENEHEEICE L TIE, %A K2R O HINEHEE S 2T
LDOTa NEATERIHEATD 5 SO —FH A FOF—2EBLO L — 2l
PN O EREHT — 2 Ot 2% 7=, #2822 0 2 S R OWIR 2 £-1 1SR T.
L, BARNLINLDTF—Z 3% L —F %A FNEDIZBIT 5 W17k 3ig
HOBDT —H Tholzlzt, L—FIZkrffieHELNEHEEZ AWMt T
ETIIETLOERRETH 72, TDid, D THA2+0 2009 4 KO8 2010 0
MZEONEFHEOE R ORMZ 21T, MR ICBEE 2 Blth L T OIREN B 4T
THFE LT — 2 PEBMENTWELTFRAEE D F DL — X 52X A KRBROM
HAHEOT — X THIET 2 FEAZETHIEL, Fr 477 YIEDICRES L —
Fr—XZH#AT L& L.

BEE LY, FEUED L — & RREE & BRKBRE & OBMR A W CTHERE L 72 Bk R 124
ABIC—EDGERENTDHZEICLY, FADOL—XIZ LD HEER R E MEFHEOB
B & ORTERIRERROBEE S 45 E L 7D L ) 772, ZHUC LD 2009 4 7 AD
HRERE R A -7 1239, [X-8 £ 2009 4 7~9 H, 2010 £ 7~9 H D L — & F— X KN
BHEOBIEZ AW BER R TH 5.

DX, V=FHEHREICOWTL, EYED L — & ERE & BoKIRERR T
ROV —FHERNEICE A B EDHERE DT HEERFECLY, BOWEET
MR EZHETE., /v RV T EBICBWTEEED T -2 2T Zn k)7
L— A HEERNE OB IE TEZ2 B L RIIAFEN R TH Y, ERELMLEED
ZEMTE, Fie, MEBNICZ2EONEREICRE L L, BATHBILZ2
KKKk~ v 7 GSMaP ORI k% Z A PNZHANBHEE L, Z A Tld b S 28458 0T
AR SR FY2-CIE O T — 2 N OREHEE S T2 HEME L TIT 5 v AT A OREE
MDD B, GSMaP B X UNFY2-CIE 12 L 2 HEEEIL, # A ENOFEZHT X 280
EEDOKABL CHRIELZ. BENPOOBKEHEEE M L —FCHEFICLD

Dudhia DIFF: simple
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RERET — & & O 208 U Clif MK BEOHEERE 2 ESE 2720, 2009 4 1/
~2011 /£ 6 H £TO TRMM (2 L 2K EHEEM, 2009 42 & 2011 420 5 H~10 A D
Phitsanulok L — %' — % 2009 4 1 A ~20104E 12 A £ TO X A 2E DT &5 — % %
T—HX—=2{bL, SHIZ GIS IZANT LRI ZIToT2. EDOT —H X=X % H
T, FTUJIFHEIZ DWW T TRMM 7 — % L &FHT — & L Ok %1772,

#l RBRIOICRIEZO 1 L— 47— 5

AR U— 2R | BLIHERE ]
Rayong C 240 km 2009.06.27-28,

2009.07.11-12,
2009.07.30-31,
2009.08.01-03,
2009.08.30-31,
2009.09.14-16,
2009.09.22-24
Phitsanulok C 240 km 2009.01.01-2010.01.01
Sakonnakorn C 240 km 2009.06.16-17,
2009.06.26-28,
2009.07.04-06,
2009.07.29-30,
2009.08.07-13,
2009.09.21-22,
2009.09.28-30
Chumphon C 240 km 2009.07.11-13,
2009.07.21-23, 2009.08.03,
2009.08.17, 2009.08.19,
2009.08.28, 2009.08.31,
2009.09.01, 2009.09.04-06,
2009.09.30, 2009.10.01-02,
2009.10.06, 2009.10.10
Phuket C 400 km 2009.06.02-04,
2009.06.15-16,
2009.07.11-12,
2009.07.21-23,
2009.08.22-25, 2009.09.01,
2009.09.04-05, 2009.09.25,
2009.09.30, 2009.10.01,
200910.05-06, 2009.10.10,
2009.10.25
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-7 LEITHEHD ZR BFREAWESS, FTERIELV—#MOHE L NI —EDOMHR(Z %A
1.88) eI et 2y . Mok G, i ERVEFFHEHh) & 7 Ui o L — 2 /(i) o #oi X, 8L
PHNEREF S O B R R G (F#R - L ERVEEE, R L — 2 W), R R KRR L E M
o EREEE, JRER 0 L— X NE) AR T IR 2009 4R 7 A

(a) (b) (c) (d)
{ 1 1500 { b
gauge l — pauge
- £ { ==~ radar ,/ - == radar i
§ b | £ 1200 r
g K] T | /
= F2h
2 { Ve 2. P /
& RMSD = 6052 | 23t “RAMsDa 2762 | [ f
& BIAS = -5.354 BIAS = 0.748 E t
R = 0784 | = 0.789 ™ | A
A . ! | ° / —+ — —
0 50 100 150 200 © 5 100 150 200 A9 Aug0s Sep0® M0 Augl0 Sopl0 Octil M6 AP Ses0d N0 A0 Sepld OO0
Radar rainfall (nm/day) Radar rainfall (mm/cay) MonthYear MonthYear

-8 a)lEifid> Z-R BMRE AV 72 L— 2 HEE A TR, b)EES O L— 2 HEE A R & i EEHE O 8l
HMEE O BRNEOLE:. cfE#ED Z-R BRE AW L — A HEERARE, )RE%RO L —7HER
HNE & REFHEO BB RN ' P ORBAREFGER - M ERES, R L—FHE)
o9, WL 2009 4 & 2010 AEOREZE.

& 512, Petchabun L — ZBLRIFEIHIZRE L CHAMEHDOND 42 BIZOWTEMK
BEFEML, %O 2011 FFORBIK TEMERRIZZR > TWNWD Z &, &0k iE [T
DU K ATIFEDLE WVBIAR DN B > TIEFHAINZRRZENE L DBEN HDH Z &L
7.

KA E) - TR ZE DS KIGEREENC G 2 5 W EBSHICIX, A EX 7' >
FLRKRSE, FTLAU VKRS, RNY A RFEOX AMINFIEE & L CEBG T 22
L, A7 7Y CHEARMBOREZWRKAKH,  MUXEM, v o33,
WEHEBBRMEINC 7 7 v 7 ZABWP AT 2B A LZ(EE 1-3). VE— M CTOBHEBRE
AE=XV 7T 50, BLHEERER 2 H L 7= GPRS(General Packet Radio
Service) 5 XDOT L A MU AT LAEFFE LT

KA BN EATER OWEMERICKZ T ZEZ AT 5 7-OI2X@WEE o 7
T 7 AREEFEHRTLHMLERDY, TNETOBRT—XZHNT, BIESNZT
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T v 7 AMEIZE D RHEFMEO RN 21T - 72. BRBIIZIE, Finkelstein and Sims(2001)
[CEES E R LT BRGR (0N & 7 T v 7 AME TR LI EXRHE(g) 2 RFE L, ¢ AA—ED
EICIER L, £/ H, IE, FCO2 28T D ¢ DUUKEIXFIE CTdH 5 ilherE 2 i L, it
SUZHEBRT T 7 F v 7 ZMBEIC AN # 2 50 L 7= (Kim et al., 2011ab). Zd X 51T
LTHELNIEEWEETO 7 7 v 7 AREE, KEERKERET VL7 LV —7 5 &
OREEB AT M 7 v — 7 L S, K[EES - LA Z(L KGR A Eh
252 D0 BRI s T,

B 1 Ratchaburi XK BEHIH A b BH 2
BT (L1 o T B R SR HE E TR OB IZ B LTI,
2011 AR LRIl T L A B Y N EET A RRE L,
LRIz 31T B HE Y 7L & A ARERIBLHINE & 7K
LT NEFESIETMEY TV A A PR T
AT LEBF Lo, F77, ILEHIRICR T 208
DT LE L A= B IO A — L BRIGOIIC
BT DR OBIMER, BN OMRTRE, kbt
REfE, BEEEICOWTHENT L7, 2011 AT v A
T YN TR CHK, KENPBE L Z L 2lE
Z, 2011 D IHFIROFFEAKBIGRIZ E D X 7R %
NBHoST=ONEHBEMNMZ LT,

Takfa ¥ k7 % CHBLAIY 1 R

B4 ()R LI IERE R L7 LA b 2 27 b & ()T L= = 7 ) 7 o %
7 A

B RHIRICI T 2 7 — 2 #8E 2 AT LAOBRICE LTI, BEEREAE > T
WIIRHBTO D T2 A he =2 ) v 72 RET 5720, e A LILREL A9
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HBNATY y BT LA R AT LEFEL, 2011 4F 3 AICKEUMEL 2R B SEHE 3R
L7227 FEBRB AR AT TRIEFEE =4V v 7 OERARBREZITo72. £ ORBRG
K6, JEARBEEHEN, BRI K VEFRENEDD Z LW LN E RoTzTo,
DR % Z I WA ST 2 2 5 X 9 &R L7-(Chaiporn, et al., 2013). HL{E & [A]
VAT NI ZERD AR AT TIERICE S i, EROV A7 EEOm ERRS
o, MERNS BEHOBNMEZ bNDE, 4%, MOHIE~OIERDHIFE S
TV 5.

DA 7 v B == b ~D TR IRTIL

AVRBET I L AEAINEHECICE L TX, 2A MO TR o H——Th
5B A RGR(TMD) & V4EIC 2, 3EFEE DO b AL 25 L CX 72, Tk 23 4
X8 H, 12 ADWHIANCEWT, WFHEOEBIRN ORI L OS % ORIz DO
THLEDLEEIToTZ. £72, A=V X DERH L HEEICITY, [EeET Ve H
W2 K SCR G TR ZE0 B & 72 B BT — 2 2D\ C O AN e S v7z. 2012
7 A 14 B3 AEHRE RFZ 3BT Linux &2 W7 FEIRGE S T 7 L Offi W oA 5
HEOFATHEE- 21T >72.20134E 3 A 26 H~3 A 28 HIZ ¥ A KA RO E K H L,
FHEE R FIZBWTHI B OREETT ML DX T R r—1) o T HE RO 7 15 D
HefiBtn 1T -7-.

BEBINC X 2 mARNEREICE LT, 2FEEE K~ v 7 GSMaP OFHIEIZ>
W ORI LOEYE %4, BRI SRS L7-. (2009 4F 11 H N> =7, 2010 4
6 HH N, 201143 H/\>a7)

i b L— 2B L N EEFHEC X D A EHEE R X OFEIE T A O MBI L T
1%, XA REE TREFN R RIS S AT AMERK & SEEICE O 2B R HE S
ATV, LT =X ORI L EERRET NV EH NV 2 b— 3 LT S
e, LT — X EHEO T OB AR E S I - FIF TS 0 O HREY
7 =T BLOEORABNCONWT O EIT -T2, Fiz, HAUTY A KRG Rt
AL —HoiHhRDBROREBEHRTHD, V—FDX A7, FifEs, iy 7 b=
TEOERRMEZ T2, S5, ¥ARER L — S E xR, v—&F
— X DYPF TN TEO R ZFH LFEE T 2ME 2T 72. L AT U RFEKRD
HARBIRDI T v B —r3— N & FERFER X O O JAXA IZYRE L, TRMM X
NGSMaP [ZBd &% 2011458 H 28 H~9 A 3 HE R 1 M EM L7-. HAZ
T HR B D [E B 4 [E] N\ B8 A2 B2 0O SATREPS F T 308 V- 72 & T KR I T 815 b
FRTHEFRERICEFZL TWD I T H—s8— FDOF L AT RKFH#RID Nattapon K
~HENBERE T o 72,

KR - EHR A EDSVKIGERE BN G 2 5 WARHMBICE L ik, 77 v 7 28
VAT DT DB 2 LR Tl L, £ dkRE T B AT A DR EE
¥(EBUT, KIKBBRNOEBEREMEBIE LT, i L7 7 v 7 ZABHP AT A
DAL T F U AFEAPFRE AT, BHOA T A %@ U TN
DI B 5 EBLOBRIO 7 Oy OEFBERICESH TS, 2012 4 11 AB LD
2014 4 2 A RREERBEHANI TR CHHE 21T\, RREFEMEORMITIE O, o
FE AT, LIk, XA MIBFZEER <L EMMICHF RS M Thbh T .

B IO AN BHEE FIEOBRICE L TE, A—F ¥ AT 15 Ho# B/
B LR ABIIMEICRT 27— Z B O & i OHERFEEEZ 2 A4 N7 v 2 — X
— h EHEFEITITV, BEOEWEKET — & 2 EYNICESET 57200 —HED /) 7~
UERBWBEE L. FT LA NI ATANLRHLMEY T IVLEAL NE=RY T
AT LDOREDRE, ZA NI T H—_— K EHLFETITY, TV A N AT LD
i, BUHICERET DBROERR, 1EED ) Uy 285 TR LT

LI BT ABRREOHEY TAXA AT Y L7 VAT AL RO MR
FHENZOWT, EElR, A %8R, ENARSEEMERRNORD T o H



— = "B LB T THRE L. MR OBENZ A HORF4e 45T S
FAFEMEE & LT 3 A BARICHEL, LEFREZHEE L. EEILFREE 8
U CHMFRER O TRRE I DM B2 T2 L &b, BIMEUFHETIC X 2 K ELEh %
B LToirikoK & LHOFARERIZEET 2 BORNL R %2 R T 2720 OIFE 2170,
AR EE S DAL FEEICE R L7, BARAIZIE, 2012 42 7 A B KOV 12 A HARTHE
EZEITV, K[EGHFSEET, WERT, HEKFRFERPEMBI AR, HERRT
AEREEINIRIERT, BT RON, BRI E AR AR BB USRS R )
EHRR, WG RE X — E TR, FE, REETo-

Fz, XA OILHTRICH T DMEFH OFHERESA V7 ADBRITX, ST v
VB —x— NMZEATZ R, NEFFOFHERE & MERFE BT OV TRLEE & 72 5 FFk O
BB sl 255 b 7.

BUNR EHIR IS 1T 557 — Xk 27 LA OBRZICE LT, BUIENOBlE A D
HEEBIZ, 2BIC—EETARHEL AT LTS 23R T, i o1 L7 TH
DHLATS.

QQFERR DA HIF S DR

A VBT VLD ENEHEEICE LTI, BB LAEEILZEZ I LD ET5ESS
HETEIT MTSAT O 2 O T ARG T — 2 D Fx s B @R ZE [ A o7 — L CE O FRIES?
EEREZTMTCEE2HL0THY, i SNEREELEOETERE IXFERER T T LA
TR O YN AR TRE L T AT TidAe <, WIHIER S L CHEE STV
W2 M THLH D, FFEH DIIREMMEE & ETRRE ) O BRI HEE Tk
ZAERE L, BARZSTSRICHEE L 7= (Suseno and Yamada 2013). 5 #1341 [EICB W CAF
HEEA L, BREEOHERE ~#EmT 2 TETHD. £, FHIKEET V(WRF)
DETAHEBOBENTHNTAZ V= g BN REE T o 2 r—Y 7T
1%, ZNE TORT IL—TIZBIT D388V TG SR T T /V(WRF) AT 5 850
HEXH/ ST AZ VB — 3 D X A EIZEB U THRTBIIZ B O EE CREK 8 E 2 1
BRI DREENRANT A XY= g VOWREEIT- T2, A HKILWRF & HU 2 @& O EFZE
MATZ—IVDNFHNE T A —) v T atEd 5 Z LIk > TRKLERGOT — 4 %
ERR L, EICHAE LEERCRROMBREOMRALZED 5 T ETH D . AMIEE)
DB BRI E2RKEET LTI, 53k, A2 RV EBICBWTAMIEE O
BEZR L RRKEET VEHOTKER TR ZEMf e L 5729012, [Figs
HOMNZET AVNRET 2K LRSS OFREORIEEZED D TETHD.

2B L 2 mAREREICES LT, Ak OREHEFET VIZ, GSMaP % EHz
FIHT 272 DB B EH#ED TS, TVFEE, GSMaP # X U & 22807 — ¥
DK SETE O RN & g EREIC EERH S s Z R alifi s .

ENHE L Hh oD T O Y EHEE FIEOBISSICRE L T, AWFFE TR L-fif# R i E k%
FX AT T YINFHERO L —FF—XIZHEHT 52 LT, WERREOREE 2 L
EOTBERWVEHONEREE N ATRE L 720, KB BN QUK TS EE A 23 JaA
Ehb.

RS - LHOR LS KRB ENC 5 2 5 WERHETIX, 77 v 7 ZABRNZ 0
DA, BRGT A2 LR THRAE L, 8 AT AEFETRIET HEEXEZE LT,
RCRBBR O FEH AL L. 5%, YA UMEEAHICL > TERWEETO
77w 7 AEDHERF S, & THFIHEREOKEREZBORENIEZ HGND Z &N
WrEEn 5.

B B HUIR I C 31T BT — Z T AT AOBIRICE Ui, ¥ A EORge g% ik
i 22T, M RELTORME=4% 1 7 PEMEUT - FFFHEIC X - T
FHEND L O, KEEIICET A EOER~OEMN RAEND.



43 T ARNEEh S B LI KEER - KERET V) I N—T
(V)72 S0t PN 2 e OV S

OWFZED I 5

FNREEEN S Z 58 L7 KGR - KEFEET V] ZA—7TlE, # 4 - IkitEEe s
JVDBRTE L AKIERR « KEFRETNVOED 2 SEREL L. ZhbD 2 DOWfE%E
Btk 4 FEHIIIK T L, 21 fibfe
EEEFRER 7 0 7T L) KRG
ZEHTIC L D GCM @ H ) #E54 F)
L, BT —2ZHNTHIEL, 5 19"
NUEEHED IS & L. 2 b 0fE
RERNT, TKELEZBE L I-H
BB DN 7 V—FDF— %% 18
W IR 24TV, [RGB e s
AT L T N—=T OXKERERRE S
AF K~DAS - FHERELE. V7

20"

OGSy (WoRis _
NETEED % & 8 L 7= KTEER - KETR
T VOBFICE LTI, Rk E IR
E7/L HO8 ZFIHL, v 47 7% 15
JID ()i EORWi&Z 8O/,
(2)IRBEAL DI Bl *h 5 5 AT

i, ()UEERKFM I=L—vary 14
AT LOWEEEI T2, 1THFEHIZY —
Aa— FOWRZIT>72. HO8 1L & s
HERREXNRLETDHET L TH o - - s - . ;
s, Y—Aa— REAERICEER O e nsowsoeE.
252 LIk, EEOWREATED

MGECHAETE AL HIC L. 2HBITEFEDO~Y =a T VDIERE ToTz. ~==27
ML, FETNADA VA M=), T—F DO, T INVOFLTLNTETT X TOMEE
IZOWTRIR L TWD. 3SHEHIZT v 477 Vol EDREHELS O FHBHGHE A2
ME L7z, X9 \ZRT X DICEHEMGIIT ¥ 47 7 Y o2eiiEk T, ZEHMMEEIL 5 4
ThHbd. ANNRET—H & LU TREKRFEO/NME L A% L7 1981~2004 4F% 71N
—35b0%FMH L. 22T, BRWINGEEIZNLZ, Fx¥ A7 7X)D 2 DOEK
Ao, TIHRNUxy NELAOBIELET UL LT, 448 BIZIRBEIEOFIEEIC
XI5 AT AT 2. BB L TRIEHR E L CEBENRAEET Va2l a=T 4 »
BA% L72 CMIP3 & CMIP5 & W5 T —4 &y hEFIfILTZ. Zhvo o7 —4t& v MIE
SLERBEWIFERT O — N2 T — A 7 EINTEY, 8 DO VA 50 L EOKEET
JZOWTHIAMETH D, ERoOBEDOANRERT — Ik L, BRI TFRIE®RIC
LRI Bk T BB OZbE ERETH LIV & T AL L,
kO EY I 21— ar2E L. SERITHEERER S I 21— a VAT A
EREE L. X AXEROBEREENTB L O AROKETOKET —# Ak A
TAIEDERET—HEFIFL, 2 HRTE TOWEY I 2 b — a3 U ARER X ) ITiK
L7, MEEBRERAT, ¥2REZEERVARIINEEDOFHAENAIRETH 5.
EHIT, X ARFIEE & OEFEIFEE LT, BEBOETTAALICER Y A, KIEEE -
KEWRHAEETVORABIOEREER AT/, £/, MTFK@EHET LV
(MODFLOW) & OFEGICEET 22825 F L, FIFHAIRE/ e TR T — % Z W TET
IWOEWET A N, Fx VT L —varafroiz.

RIS IS T DR KB AR T v v b~y TICB LT, FEFRE OGRS KUK
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DM EICEBRTE 2 AfREMEDN & 2RO FAKIKHE R T > v v VORI, itk
ORKIFEELEBOFE N ZTo 7. BAERIZIE, MHTEEOKFEHERIZEIT 2 @O
BB IO ET — &% 2T, [JIE & ik R 7 — VO & ORGRE I )
L7z, ZHUC Lo T, IR ED IR O RAKITE &4 FERHEE L, 3K - BK -
T REIZ DO OEFEEFRERETEHLIITR-T2

®UE TS

NEEE 2 28 L7 AKPEES - KEEETLOBRICE L ClE, BEORMTELSED
FBEL, HOBIZdHh D 4 DDIKINRTA—=F T LT-DOG, 2 DOBERE ADPMUZIR >
72 EAE L T1981~2004 ED Y I 2 L—a v &2FEM LIZ L 2 A, C2 i &/ T
HENL - FHAL OO CRIFZMEFBEN/HER TE . S5, WA LIONTH A
BEEET VL L, X LEEEZERENY I a2l —a v aEELI-E 25, R0FD
C2 M BB S CRIF M EFHMENMR CE . R M EL & e IR 2
o b—a YOREINIEATHIN D7, FINRIICEER e b O TH D, T b DORER
I% Mateo et al.(2013) DR LT FE & & H ATz,

TRIEAL O R R % 2 B ClE, ENLBRBEF T OV — " 2FIHT 5 Z &1z
E 0, IRELICET 2B OEHO FTRERRED VI 2 L—r a3 Y &{To 7. BIUfE,
XUy PIRAKRFEORFERIEEN NS DR REHRLICEEHTNDL LA
ThD.

ERFEY I 2 b—Ta VU AT AOREETIE, ¥4 RK51% 2012 £ 1 Al HER S
BT O &7 — 2 NFRAZBB L-. 22T, £7 2012 EOF— & %ZF|H L, HO8
DKILNT A—H DOF#EEIT->T-DH, 201241 H 1 A5 201349 4 30 HE TD
V3al—varEERLELE ZAHEMOBREHEITIETETOFEMELZR L (X
-10,11), AH bR L T2 2 b—2a U E2FITH 2 &2 X0, HokT T o R
RN DI BND AR R ST, 72720, KR T A—X DORIEMMNETE 5,
MREFFT — 2 BEE A/ ONRVHIENH D, 72 EOEMRRIC LY, BEEST
T IR O RIS AR FTREZ I E O E I AR N LELN TR, Zhb
DOFERIE, Hanasakietal. (2014)& L CE & bz,
IEEKEIRETVHO8 ZFIH L, F¥ 477 Yo, BIE, T EY
a2l —Ya N TELHEHZEE BIF-. ARIKRICE EELT, RICERARE
BEGZTWDLT IR N UFy NEiF LD LHEEZEDT-ET Y 7126 )
L7z, 8% 24 275 A BAL - BN OFEASHOFIRMIIE L, T /L OEEME
EE. F i, EBEETRIERO KRBT —F R—2 LG5 2 Licky, SF
JERFETICBT D, RELOWE~OEEFME TX DX 5072, TR
KFHNLE D RHEEE L GO T, A DIEBELOBEISEEZIRL TWS H 2 THEAR
LR Db0THD. FHKENRT 2 HRTE COWERF L I 2L —Ta VAT
LOWFEIZHHKD Lz, ANRET—Z 130 =7 ETHBFEH - ABShTW5H0
ZRA L. ZoREE, 2011 Fko L o1z, PHERRkNEE-L&d, A
KRB ENFEWE R 702 E 0 BRI 7 — 2 it 2 kil T 2 = & /e, VT ¥
A DIZHTVEE - ok 2 2 b—sa U EET A 2O O E R ARSLT 5 2 L
MNTET.
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Cooporation arrangement will be signed.

The developed system by the Project contributes for Thai authorities concerned to make 1 1
decisions and develop adaptation measures against risks under climate change impact.
2 2
1
A prototype of the integrated system to help decision-making on the adaptation forwater-| 1 Recommendations and integrated information from the system are published on 1 2
related risks under climate change impact is established. web pages.
3
. 1
1 Monitoring capacity in the field of hydro-meteorology for climate change impact is 14 The roles of Thai research group {TRG) in the promotion of the continuous 11
enhanced. monitoring for climate change impact are defined.
1.2 Tutonals/academic papers for the continuous monitoring system are 1.2
prepared/submitied.
13 More than 20 TRG members are trained and obtain necessary knowledge and 1.3
skills in developing, implementing, and managing the continuous monitoring of
climate change impact.
14 The quasi-real-time hydro-meteorological data transfer systems are installed at 14
observation stations by Thai Meteorological Department and Royal Imigation
Department in Chaophraya river basin.
2 Anintegrated model in consist with natural hydrological cycle and anthropogenic 21 The hydrological models for Chaophraya river basin are established. 21
activities is developed.
22 The models of anthropogenic activities are established and incorporated in 22
hydrological models.
23 Tutorials facademic papers for the integrated modeling system are 23
prepared/submitted.
24 Precision of discharge estimation (annual discharge, peak discharge on monthly 24
basis) by the integrated model! is no more than +20% difference than measured
volume.
3 Methodology of water-related risk assessment incorporating climate change impactf 3.1 Hydro-meteorological data and simulation outputs are integrated to incorporate in | 3.1
with anthropogenic activities are developed. impact assessment.
32 Disaster potential in present and future are estimated and risk indices are 32
identified.
3.3 Tutonals/academic papers for nsk and impact assessment are prepared/submitied | 3.3
34  The quasi-real-time risk indices are developed as for an adaptation measure to 34
water-related disasters under climate change, and utilized for early waming
system.
4 The Methodologies and outputs are promoted in order to be applied or 41 - ) ) 41
incorporated into coping strategy to the climate change impact in Thailand Recognition of IMPAC-T among water related policy makers Is enhanced
42 B i ) 42
Recognition of IMPAC-T among water related policy makers is enhanced
43 43
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To formulate a report on the promotion of the monitoring capacity in the field of
hydro-meteorology for climate changes in Thailand.

To compile good practices of TRG in implementing the monitoring for water-related
climate change.

To make documents and related information for TRG and concerned authorities of
Thai government in implementing and managing the menitoring system.

To select hydro-meteorological stations, install the telemetry equipment, and
develop a quasi-real-ime telemetry system.

To develop a prototype system producing quasi-real-time areal precipitation maps
using satellites, radars, rain gauges, and meso-scale meteorological models with
temporal and spatial resolutions of 1 hour and 10km-grid respectively.

To obtain specific hydro-meteorological data (ex. fluxes, water quality, soil
moisture), which are unavailable from operational monitoring, by intensive
observations.

To obtain and verify supporting data for water-related modeling.

To improve representations of hydrological processes in water-related models.
To collect and reflect necessary information for modeling anthropogenic activities.

To make documents, and related information for TRG and concerned authorities of
Thai government in implementing and managing the integrated model.

To develop an integrating system of hydro-meteorological data and simulation
outputs on web pages.

same as 2-5

To set standard threshold and aspects to implement risk and impact assessment.

To make documents, and related information for TRG and concerned authorities of
Thai government in estimating potential indices and identifying risk indices.

To develop a system of estimating quasi-real-time risk indices for adaptation
measures to water-related disasters under climate change.

To organize events (Seminar, Symposium) inviting related agencies, policy makers
and private sector of Thailand
Matenials (leaflet) to explain project output wil be prepared

To establish cooperation between research institute and operational agencies for
data sharing and other joint research activiies

From Japan

Expert
1) Long Term
- Project Coordinator

2) Short term (Japanese Research Group)
- Leader

- Research planning

- Hydrometeorological monitoring

- Hydrological & Anthropogenic modeling
- Impact assessment & Risk assessment

Equipment

1) Server system

2) Telemetry system

3) Radar data accumulation system

4} Flux measurement system for Heat, Water and CO,
5) Wind profiler ?

Training

1) Principal and technical of the monitoring of hydrometeorology for future climate
changes

2) Implementing and managing the monitoring system available on the website

3) Implementing and managing the integrated model available on the website

4) Pnincipal and technical of the simulation using the models

Workshop & Conference
1) International conference
in English
Once per one or two years

From Thailand

Personnel

Project Director: President, KU

Deputy Project Director: Dean, Faculty of Engineering,
KU

Project Manager: Mr. Nontawat Junjarecn, D Eng (KU)
Other Thai Research Group members:Rpresentatives
from

- Kasetsart University

- Thai Meteorological Department

- Royal Irrigation Department

- Polution Control Department

- Department of Water Resource

- Department of national park, wild life and plant
conservation

- Mahanakormn University of Technology

- Chulalongkorn University

- Naraesuan University

- King Mongkut's University of Technology Thonbun

- University of Phayao

Facilities
- Office space, furniture and facility for experts
- Land and building for installation of equipment

Local cost
As necessary

Others
1) Domestic conference

in Thai language once per 1 year
2) Maps, data and relevant information
- Digital Elevation Map (DEM)

Remark KU: Kasetsert University, RID: Royal Irmgation Department, TMD: Thai Meteorological Department

UT: University of Tokyo, KyU: Kyoto University, TU: Tohoku University, NIAES: National Institute for Agro-Environment Sciences, NIES: National Institute for Environmental Studies
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Categary Datazet Mams Elements Description Term Amourrt Status LSE CONSTRAINTE Area Dataset Crastor Contact Person Ramarks
e _ Aubamatic observed fux - ) _
Obeervation Telemetry KL e data at telemetry stablons Opan ta Public Thai, KU Amnat, Chaipom
Observation  |Telemetry Mae Chasm raar Aagomate chanrved cain Open ba Public Mas Chaem Basin
data ab telamelry stalions
Automatic observed 2012- J00ME day
Observation Telemetry Mae Waang meleorological variable flux |meteorological and fusx II6GE Open ta Public Mas Waang Basin Komor, Parinya, Parinya
data atb telemelry stations Sombuan, lkoma
Observation Telemetry Elhwasno ramn Automatic obeerved rain Opean ta Public Ehwasnot River Basin
- " - data at telemetry stations
Aubamatic observed - _ ST Forn . _ ) r L -
Observation Telemetry TMD metesrologcal varable mebeoralogical data at ED. 20 PYIME/ mont Open to Public Nakhon Bevn, Sombkuan Manuly sond duta o IEPAC
telametry stations 201207 h Lamphun, Lamgang sarver every month
Amnat [ Telemetry
- etem)
. . Resnalyzed flux data f . Rachaburi, Tak Takfa Ph e
Observation  |Flux Pro fluex ?Hm_‘ HE_. S i S k| — Opan ba Public ACHERUIL DR TR Kamon Him, koma Kim {Calcuration orighnal data are stored at KU
observed dala ayan systam)
Chaiporn (Raw data)
Dbservation Wealkhar Station melesrological varabla Dbssrved daka at KL realtene only ilsi| = Dpan ba Public FlL? Manghal Mangkal link te DrMonghkol's server
Dbservation Inage fram OVES Satelbte  |claud fa realtene only ilsi| = Dpan ba Public Tha Manghal Mangkal link te DrMongkol's server
. . [&] 1y i Eotzuki, Tanaka,
Model Output  (IMPAC-T Forcing Data metesrologcal vartable 18980-2004 43GB|completed  [Opean to Public E_;:?_p e e H-l‘ r.:hll e
. . 2040- i Chaophraya River ,
Model Output  (IMPAC-T Driving Data metesrological variable 20552080~ 4AGE | completad |Opean to Public Bain Watanabea, Kiguchi
2005 -
1880~
. . dizcharge batal 2004 2040~ . - . Chaophraya River
Model Outpat  |HOE Output Data runoff evapalation 2084 2080 242MB| completed  |Open ba Public Blasin Mabeo Hanasaki
2005
Global environmental
e —_— . . projection using an higtoncal, - . - .
Model Output  [CMIPS metesrologcal varkable integrated sarth system P T41GB|completed  |Intearnal Lse Globa B hi
model data set Chaipam
Model Output  |CMIP3 meteorological variable 0 :Ir:i:;'ahml Irternal Use Globa Kigushi
. der
Model Output  |ERA4D meteorological variable o Internal Use Globa Kigushi
praparation
Model Outpat  [JRAZS metesrologcal varable 0 :Ir::a:'ahr.ﬂl Internal Lse Globa Kigushi
Model Output  |JRASS meteoralogcal variable ] :Ir:;j'.lea:'ahml Iribarnal Lise Globa Kiguwshi
Model Outpet |NCEP metssrologcal variable 0 :Ir:::;rah-:m Irtarnal Use Globa Eipushi
Model Output  [MRIZ0 metesrologcal varkable Cutpuit of General 19752003 GETE|completed  |Internal Lss Global Tha Figuchi, Sato
Circulation Modal 20km
. under
Observation  |radar weather radar 0o preparation Irternal Lse Tha
Model Ouiput  (rowtine TG Ao mdnr Internal Use Tha
wariabie preparation
. higtoncal,
Model Output  (IS1-MIF metesrologcal varable ‘:.IlL ':Lma completed |7 Global ? Koiguschi
Model Outpat  [GPY metesrologcal variables 201402 FINGEBIEGE Sday Irikernal Lss Globa Eoma Figuchi
Re—formatbed crawled data
Observation TMO-AWS meteorological variable fram TMD Automatic 2007- 1 4GE| 1MB. day Irternal Use Tha Only for special use
Weather Station Data Site
Re—formatied crawled data Adisorn Chaiwat. Chate
Observation EGAT dam variable from EGAT dam 2014.003- IIMB<IMB day  [Intermal Lse Tha Eoma Chapom ha I'IHrli::ISEIk Dby for special use
irformation Site )
Re—formatbed crawled data
Observation =D dischargs from RID rver dischargs 2014.003- ZAMB<IMB day  [Intermal Lse Tha Dby for special use
data Site
el sibe Wieh mile data Jitti




