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Regional Climate Model RCM downscale to 20x20 km?

Soil and Crop parameters » Crop Model: Temporal Assumption:
= No pests
= Manage as recommended
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Spatial and temporal information to support decision
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Abstract

Project Code: RDG5130007

Project Title: Impacts of Global Warming on Rice, Sugarcane, Cassava, and Maize
Production in Thailand

Investigators: Pannangpetch K.1, Sarawat V.2, Boonpradub S.z, Ratanasriwong S.2,
Kongton S.°, Nilpunt S.°, Buddhaboon C.", Kunket K.*, Buddhasimma 1.
Kapetch P.°, Ek-un K.”, Damrhikhemtrakul W. °
1Faculty of Agriculture, Khon Kaen University, 2Department of Agriculture,
Ministry of Agriculture and Cooperatives, 3Land Development Department,
Ministry of Agriculture and Cooperatives,4Rice Department, Ministry of
Agriculture and Cooperatives,

email address: krirk@kku.ac.th

Project Duration: January 2008 — October 2009

Global climate change can affect both long term changes in crop yield, and yield

variability. Therefore its influences on the future production of rice, sugarcane, cassava, and

maize were investigated using DSSAT crop model linked with GIS, and driven by weather

data from ECHAM4-PRECIS climate models. Simulation was conducted under the

conditions of no pests and crop management as recommended by the Ministry of

Agriculture and Cooperatives.

Results showed that CO, and temperature increases had insignificant effect on long

term changes in yields of rice, sugarcane, and maize, but reduced yield of cassava by 43

percent. Yield variability, an important determinant of risk, was high with mean annual

variation of 14, 18, 34, and 41 percent for rainfed and irrigated rice, sugarcane, cassava,

and maize respectively. Spatial yield variability was even higher, 33 percent for rainfed and

irrigated rice, 23 percent for sugarcane, 33 percent for cassava and 41 percent for maize.

Impacts of climate change were most pronounced in the Northeast region for rainfed rice, in

the Central plain and Northeast for irrigated rice, in the Northeast region for sugarcane and

cassava, and in the North region and along the border to the Northeast for maize. Yield

variability was largely governed by intensity and pattern of rainfall variability which

interacted and manifested strongly in soils with low water holding capacity and low fertility.

Hence adaptation would require extensive irrigation and soil conservation and improvement.

Key words:  Global Warming, rice, sugarcane, cassava, maize
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Simulated yield Ton/rai
30 -
25
L 2
20 -
15 4
10 1 y = 0.72x +4.29
R2=0.73
L 2
5 | RMSE = 2.42 Ton/rai
Agreement Index = 0.91
0 ‘ ‘ ‘ ‘ ‘ |
0 5 10 15 20 25 30
Observed yield Ton/rai

2NN 9. Lﬂ%zmLﬁUm:minmﬁqLm:@i’n‘haaamaawawamaaﬁanﬁuq‘gwaq 3 moldznniasauNuanen

% 35 WA

Wama3oufisuszninedsiuazensnaauaINanae maaﬁavﬁuf&éma 3 luudazivaunsonaad
ﬂgﬂﬁaﬂﬁﬁ%ﬂﬁtymaoﬂi:mw"lma Fau s ngu wan AN wuilwaaunssndaniaazinaantioaniio
AUl NaRAnsInasiidaiy 126  ausels WinuReuiUNanan93Iany 10.9 dudels (mﬂ\‘lﬁ 5) 1uq
UHEINRANAAZ T30 aNLE IR ABUEIILAZNIANAIINBHEN HANEASIREITAaanYNAY 125 dudels
Wisuifsununanaef laanulasass wae 12.1 dudels duluaaundindaniaasiuasn uuusians
TWnande tads 124 dudals WIsufsuiunanaaanulasese @i 10.3 dudals waunsindanianans
wazmaLniionausnd nandadaasiidads 16.4 sudels WIsufsuiunanaadse tady 15.9 dudals uas
Tuaaundsnaanamianaussnanaaiiaasdanass 12.3 dudals lusniinandness way 13.8 dudals



26

A13191 5. Nandaladuvaddes (Audals) Aldnulainaass Lazannn1sinaeluudazlraunEINEaUD

dszinalng
LAURBINAR 5’]1’?’3% Didinen HaHAAIN HaHRAIN
aawn/uilas wilainaaad UULINNDI
MAaazInaanasdnianauln 18/18 2544 10.8 12.5
MAAZ NN haAaUE" 317 2544-2549 12.6 12.9
LAZNIANAIIAD UL
nMaazIkaan 11 2545 10.3 12.4
AN/ 10/12 2544-2547 15.9 16.4
mManianauand 3/6 2544-2549 13.8 12.3
9N/ Lﬂﬁlﬂ 44 2544-2549 12.8 13.6
and1dznas

NNMIUTeUNUTERINGANS9 LLaz@hﬁiﬂaawaaNaNﬁ@“uaaﬁuéwﬂm&'&ﬁufmwmmaﬁ 50 U
ﬁ'u‘nfizﬂad 72 lugnwuaaseud g vadstszinalng $1wan 32 90 NUUUININNA 44 U89 WUIN WAWE®
WIRAPAAIIINNNTINRDY aRY 5.23 audals LWIoUNIUNUNANAARIFAN b nLUas 1Ry 4.81  audals

{ . . A a e o o v, &, o
(mi’]\‘lﬁ 6) A1 slope V3 linear regression TINAUYINY 0.77 wazen intercept 1.46 dudals 391 maldanw

a

MINEAN IAHANENTIG AN LiaINN1T918899% overestimate mwmmn@mﬁanmammﬁmmﬂa%’nﬁumg’

'
v A

{ { o ' = 2 ] @ [N ' o ' o o
uaﬂl»%ﬁaﬁaulmmadﬂqiﬂ’]aad aﬁn\?vlﬁﬂ(ﬂ']w R ﬁﬂqﬂauﬂﬂngﬂ @dm 0.73 I(ﬂLll‘lﬂmLL(ﬂﬂ(ﬂ’]\‘lﬂuam\‘lﬁuUmﬂmle

o
'

luaeidsdnu 69861 agreement index 11 1na 1.0 LEwAY Ao 0.91 uazildin RMSE 0.94 audals (Mwdi 10)
HAMINAFAUANLAKENVDILLLIRaINUENULWAT uaadlFAwI uuudaasmaasyLdulavasindlenas

° ’ o Y P o A = a o a
RINNIDINRAINANAR LA auTIuaniNNaTouisunuwlad93s



27

Simulated yield Ton/rai
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Observed yield Ton/rai
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1danula9339 108y 6.09 Audals LUALRRINRANIAATINOONLALIATENURIINANEARIRAN LAI1NNT
31809 1888 5.36 Audals WIHUIAUNUNANAARIRAN LHINWUAI39 LafY 4.95 Auaa'ls WALREINRANIA
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AN 6. HANRAMIFALRRE (Aueals) VaINuimUznaif ldnnulamaaiuazannmsinaes uudasiua

WASINAAVEIUTTINA Ny

LUAURBINAR WIN Vidnituen  wawdaon HANAAIIN

anwiiudas wiladase UULIRDI
MaazInaandsinianauln 7/8 2538-2549 4.64 5.13
MAazIkaaNAsdniaaaunans 4/12 2537-2541 6.09 5.70
MAAzIRaaNLALI R oA UES 12/14 2539-2549 4.95 5.36
nMaazIkaan 4/5 2539-2549 6.02 6.48
NIANKN 3/3 2548-2549 3.77 5.23
MARitanawa 2/2 2548-2549 3.40 3.51
N/ L’%ﬁlﬂ 44 2537-2549 4.81 5.23

217100
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FNWLNAR NG 9 TalTEineng 1wan 13 10 TUUUAININNA 59 WA WU WANRALUAALKRIIINNIT
° A = a [ ' a a @ a = v a a a o ) a A
d1neslaade 986 Nlaniudels WinuisununanaaWEaLAI939 Lade 981 Alaniudals (a13197 7) Af
ldnnuundrsasdulnglinaniaganiudamanasnie nefiLfiasanarannuuusiass ldufiswansznuann

Ta3pau uanwtieanidauleilanan’ld (Boonpradub, 2000)

NaMT validate LuUsIaasd e uaasliidwit wwudrassmiasaidulavasinnlnesunsninaes
a [ Y ' o A a =1 o a A A v, o @

Hawda lddaudnsuindniioSouisuiulaimasasnss Sl slope 0.88 Uil intercept azdidaudnig

a o ' [N} 2 . o ¥ o ' . @ [ , e
124.85 AilanTudali uazlidn R doudnige da 0.86 wananii dadien agreement index 1ilnd 1.0 iTunn
f2 0.96 uazilen RMSE 71.78 Ailansudals (mwi 11) seandadny Jongkaewwattana (1995) 1841131 A3
lfmunns linear regression WANE@WITUNNT validate wWuusaed lagmsiSoufisuanilaannulaimaaasass
o 4 AN o o ' @ o { @ o A . o o o
Auefldnnuuudtaasdautroududn ia slope 1w uazen intercept 1d1lndaud  luvmzidoanu
Willmolt (1982), §14ls Boonpradub (2000) na131 @1 RMSE fudfitisuaniis model performance lagen

RMSE @aud1961 Waaddn huuINaadaandnakingn
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Simulated yield kg/rai
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NMANKRNAABLBLRENIA 5/35 2538 - 2549 1063 1059
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mManiananaIuazNIANA1d 3/5 2547 - 2549 841 844

MAmianauunk 11 2549 1192 1219
N/ Lﬂﬁlﬂ 59 2538 - 2549 981 986
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. d a o & a o a { ° o ' ° [ PNl . .
overestimate LﬁaNﬂNa@]@n ‘]5\3@']%Lﬂ(ﬂﬂ%'ﬂ]Elﬂ']sNﬂ@]ﬁLLUUQ']aENElﬁvlilﬁqu']iﬂﬂ']ﬂadvlﬂ L&A1 coefficient of
determination R2 %:ﬁﬁ?gaaﬂﬁdﬁﬁﬂﬁﬁﬁ@ (~0.7) WAz agreement index & 1 (~0.9) ﬁﬂﬁa;ﬂﬁ’h
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~a Qo

M32982UN3 1320 CO, Lade uazdayania1n@Ase?
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N13A329N3T32A CO, A

ANUTNTUYES CO, ANAlAIATIABNTRILATIZHAILLES é’aﬁ?umis‘haaamsm’%rgl,aﬂml,a:
NANRANT mUlﬁanﬂwgﬁmmﬂianluamamﬁszﬁu CO, atfindnagodaiios Rdasrzydanudintu
289 CO, ﬁLﬂﬁwuﬂaalﬁmaﬁumq:ﬁau’LwﬁLmuﬁwaaa{]ﬁmmﬂ ECHAM4-PRECIS (ANN3 UazADAE,
2551) IFlumsdwananiwgiiaanme udtilasanlysunsy DSSAT uaz CropDSS @alluszuuidanlys
LUUINead DSSAT ﬁu*‘ﬁagm%aﬁyuﬁ (933078, 2551) ﬂ'avliiLﬂﬂmﬂﬁmmmﬁnLiﬁﬂTayamiLﬁ'uﬁuama
datiloswas co, Ief uazwndas run model ags manual e WraandastUM AN WYES CO, FnTL
nne NAufinsiaginass (smu) NN T Fezdainims run 3NN 1-3 LEWASS G'fialumaﬂﬁﬁ'avlaimmm
Fufiumsle MumananamnaiindIinasdaimazauin srmunsainualimaiuduas co,
Hunuutwiivla (discrete) lagldanadoasnind 12 levieli wazasinadenaanwifildanmstsain
Tasuuudiaasriaanalu DSSAT (CERES, CANEGRO, UazGUMCAS) snnitasifisila
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T3 lwe ﬁuﬁé’anﬁna%ﬂummwamﬁ 1 dauﬁ'uéhﬂ:ﬂéﬁagjlummmiwamﬁ 2 (LN3N UazAe, 2551)

naanmMadsufisunuin mawasuwlsswes o, 1 5 sluunlifnadananinuesdon uaz
TudUznas (8.3 uaz 5.1 audals mudey nwdl 13n uaz 132) udludalnanisldssauanududu
WY 5 10 15 uaz 20 T azlwmandarindu uazdininmislessesuanududusnediiosiouas 2
LNt (467.0 uas 4755 audali awdeunwi 130) auiwiialinsdninnudlssansawislden
AN uiuYas Co, 1aduey 10 3
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Impact Index = magnitude x Area x duration x timing
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2 0.30 0.043 0.33 1.00 0.00428
3 0.30 0.030 0.33 0.50 0.00151
4 0.30 0.013 0.33 0.33 0.00042
5 0.30 0.014 0.67 1.00 0.00282
6 0.30 0.044 0.67 0.50 0.00437
7 0.30 0.001 0.67 1.00 0.00013
8 0.30 0.005 1.00 1.00 0.00160
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Class 6

= yield < 70% of mean of base years
= area 4% of total growing area

= duration 20 years

= from 2030-39 & 2090-99

Class 6
= yield < 70% of mean of base years
= area 14% of total growing area

= duration 20 years

= from 2030-39 & 2090-99

nnn 37. Wundandiwnaadsznu Al Impact Index g4
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Class 2

= yield < 70% of mean of base years
= area 12% of total growing area

= duration 10 years

= From Present - 2029

Class 6

= yield < 70% of mean of base years
= area 37% of total growing area

= duration 20 years

= from 2030-39 & 2090-99

NN 39. Aunlanadudniznas Nl Impact Index §9ga
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Class 8

= yield < 70% of mean of base
year

= area 5% of total growing area

= duration 30 years

= from present & 2090-99

N 40. Aufidand1alue Nfldn Impact Index §9§@

NuNfl impact index AilWTayauasiud 9ldsunansznuanniga ldvinnaidangauazyinna
Aanzdmaungnisadofvilinaniaaaas uazwiniafandmiunsdiuszuunikae (adaptation)
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AN 13. HANTZNLVBIRNIZMARBNANAAT I HBlBABAG N UAUAT N BTN e T29T)

2030-39 Laz291) 2090-99

NIADINE nanaa(nn./13) AMNUANA

(wiainga manaingea)  lwaednga wanwadnge an./ls CHGE
2030-39

29BE / 28FA 356 388 32 8.2
2E68 / 2FE6 349 436 87 20.0
2D94 / 2DFO 350 367 17 4.6
2E53 / 2F77 395 423 28 6.6
L%aﬁl 41 10.2
2090-99

29BE / 28FA 369 421 52 124
2E68 / 2FE6 337 420 83 19.8
2D94 / 2DFO 383 419 36 8.6
2E53 / 2F77 443 471 28 5.9
Wman 50 11.5
AT 45 10.8

Lfiaﬁmimmaﬂizﬁumnmauwm'} ﬁuﬁﬁumuwmﬁnqmﬁ 6 luraunainaafi 1 NYUTA
AuLiy(Pn) TWnandadnin TAAUNAY (Hd_AC_pd) ﬁagiuaﬂmm%ﬂqm Souaz 36.2 w41l 2030-39
waz Youaz 41.3 luga9d 2090-99 1BwAsIRUAUAGILIL IIAUWSINRAT 2 3 uaz 4 AANULANENS
vasdnrilWuandndnaaaasiais 208 uas 237 Alansuaals Tug91 2030-39 uas 1297 2090-99

auiay raefaidusasas 34.6 uaz 37.6 @WAGU (A3 14)
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@13197 14. wanIznuvITadudaraniatIwnuluiuidunmeainga 3291 2030-39 uazt9l

2090-99
AR uawaa (nn./1s) AMALANGAS
(wiainga meanwainga)  Tlwzadnge  wanwainga an/ls Sauas
2030-39
29BE Pn/Hd_AC pd 356 558 202 36.2
2E68 St/Rb 349 423 74 17.5
2D94 Pn/Hd 350 568 218 384
2E53 Pth_C/Np 395 734 339 46.2
A 208 34.6
2090-99
29BE Pn/Hd_AC_pd 369 629 260 413
2E68 St/Rb 337 475 138 29.1
2D94 Pn/Hd 383 635 252 39.7
2E53 Pth_C/Np 443 741 298 40.2
WA 237 37.6
AT 222.6 36.1

INNNTINFBINANTENUVBIFANL lanTausdan1snaat s wraslszineng Tus9d 2030-39
L&z 2090-99 WL T,@m’mmamzm*’uaqﬂ;@’ﬁuﬁﬂﬁwawaﬁnmﬁwﬂuamﬁaﬂa: 36.1 ganiIWANIENY

AINFNNITONNIANS LANRIINILED

N1TNATILHHADINUEY amnunal uase

Tum T eineas B uafanansznUaNuaaz asf s Na LT e NE N AR aNANE AT WK
Iasoufisunanaadinneldnsaanauesuadngad funSaomananiue  lWaAUREINEAT 1
Wisuifley wanAanialdniaaina 29BE A 28FA lugaduininy (Pn) luwaunsindad 2 Wisuifisy
nN3na1n¢@ 2E68 NU 2FE6 slwq@au?mu (St) LUAUNEINAAT 3 N3MoNNE 2D94 U 2DFO TafuLNgY (Pn)
ULRLUAUNSINAAT 4 7aduihnyie (Pth_C) n3aa e 2E53 nu 2F77 inmsinaedlusasll 2030-39 uas
7i29%) 2090-99 FauaaIHAlUAIIT 15
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A139N 15. NANITZNUINNLES aqmﬂn“ﬁua:ﬁmuﬁﬁ@iawawawﬂ'ﬂmﬁwummﬂizmavl‘m Tuz91) 2030-

1 | o v a t&l ‘3’
39 wazta9l 2090-99 (HansznuLluaunanaieinlAnanfafiaan)

- uanaa(nn./13) HaNITNU(3a8az)
N3AaINE
(wiadinga manaainga) 9 - - 1N ¥
RAAINOA  WONLVAINOA  IINUEI ~
BRI EY

2030-39

29BE / 28FA 356 388 0.8 0.3 8.0
2E68 / 2FE6 349 436 4.4 5.1 16.7
2D94 / 2DFO 350 367 0.5 1.6 6.3
2E53 / 2F77 395 423 0.5 -1.2 6.4
@A 1.2 1.5 9.3
2090-99

29BE / 28FA 369 421 2.6 0.7 10.0
2E68 / 2FE6 337 420 2.4 1.9 17.9
2D94 / 2DFO 383 419 1.4 3.8 8.6
2E53 / 2F77 443 471 0.6 0.4 47
A 1.0 1.7 10.3
WAL 1.1 1.6 9.8

NNANTTINRBIIUT9T 2030-39 WU IHANTENLAINWRIIUUES oDl wazanyIunm
i inldnanaadnanasadsfosas 1.2 1.5 uaz 9.3 audey luunied 4297 2090-99 ¥inluanaa
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Wiagand1 moldniaaimeidoaniu Twaaunaingad 1 1WSsuifisunavas 7AAUATY (Pn) NULAGAUWII
a9 (Hd_AC_pd) meld n3aame 29BE lwwaunsindafl 2 TaAUENY (St) AU TaAuNTY3 (Rb) lunia
oM 268 luwaunsinini 3 qﬂamﬁnyj (Pn) NU TAAUNWAY (Hd) lun3aeana 2094 uazlwwaunas
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13199 16. wamzwumadq@’ﬁu@iawawﬁwﬁnmﬁwﬂumaaﬂs:mﬂ%:J Tur297) 2030-39 wazp91 2090-

IS o v a tal g/
99 (Nam:‘ﬂmﬂuaummﬁamlﬁNawamwmu)

- uanan(nn./1s) HanITNU(3a8az)

BAA

! 61%1,’11@1 wantya 71N YNNI I71NIIN
(waa3nga manainga) R R . .

ngna ngHna ngNINn [Y2EN 211

2030-39
29BE Pn/Hd_AC_pd 356 558 0.7 16.3 0.0
2E68 St/Rb 349 423 12,5 225 6.4
2D94 Pn/Hd 350 568 11.1 26 0.2
2E53 Pth_C/Np 395 734 12.1 33.0 9.5
A 2.5 18.6 3.9
2090-99
29BE Pn/Hd_AC_pd 369 629 13.4 19.6 0.2
2E68 StRb 337 475 4.8 23.2 8.8
2D94 Pn/Hd 383 635 12.9 18.7 0.2
2E53 Pth_C/Np 443 741 47 305 10.7
A 6.5 23.0 49
RAYTIN 4.5 20.8 44

nnuanIiRedlugnl 2030-39 wud guiandEnINEnIw 1Al aMVANUATFNLTE AN
wdulavassnd maa’g@@ﬂum%nqmﬁ 6 MIANANAAT IaARITOUA: 2.5 18.6 WAz 3.9 MUAAL LAz
1wl 2000-99 Fdurlinandndaaasiosas 6.5 23.0 uas 4.9 mudau usslieadorinuiesss: 4.5
20.8 WAz 4.4 UG G397 16 uaz MW 49 (Fn)
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o1ma 221 TWnanBadnindniuenwalunsaenna 2F2A ooas 31.1 lugasl) 2030-39 uasfasas
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AN 53. WANTENUVBIENITWAIMALAZABADINRUNUAIFIBRRDAY (T18) ULRZNANEA (171) VBIT1IW
Tl ulUNUNIUNBLAINAAN 6 waundINaan 1 lug9l) 2090-99 EuFUAI e

N9 LEWFUEH MNABNNUANFWLRWITTFNINDINA LEBFITLT MNABNNLANALANIZE

A15191 17. HANTENLVBIRNNILANNANN ANANRATIUITALTEN U 1) 2030-39 wazil 2090-99

N3IADINE uanana(nn./1s) ANMAUANAS

(waadnga manainga) lwaednge  wenwainge  lwaednge  wanwainge

2030-39

2A21 | 2F2A 435 633 198 31.3
2E6D / 2FE6 561 760 199 26.2
2CC8 / 2DFO 485 543 58 10.7
2FDC / 2F7C 539 589 50 8.5
Wmae 126 19.2
2090-99

2A21 | 2F2A 337 425 88 20.7
2E6D / 2FE6 452 751 299 39.8
2CC8 / 2DFO 375 514 139 27.0
2FDC / 2F7C 542 598 56 9.4
A 146 24.2

AN 136 217
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Lﬁaﬁmmnwammmjaaﬂgmau@iawawaﬂﬁnmmﬂs:mu wu’hﬁuﬁﬁummw%nqmﬁ 6 lu
LUAURSINEAT 1 TAdmNgae (Kyo) IRnanAndn TAAUIITYT (Rb) Yoz 46.4 UAz 44.1 Tug91
2030-39 Uaz 2090-99 ANEIRL iEwAEITUARAGINUlwVauRsINGAT 2 3 sz 4 TWHanAnaaasadY
366 uay 341 Alansudals luwa91 2030-39 waz 2090-99 audau nIedalduiesas 38.7 uas 39.7
ANEIL LfiaLa,ﬁsﬂmnwwaﬂi:'mynamg@ﬁuﬁﬂﬁwawﬁm%nmmﬂs:mua@auaﬁwmu 354 Alansudals

w3n Aaldusosas 36.2 (A1319N 18)

A19199 18. wanizwumad"gﬂau@iawawa@maaﬁnmmaﬂizmuﬂ 2030-39 uasll 2090-99

BARK uanaa(nn./13) AMNUANATI
(wwainga manwainga) o - - WONLUA
Twiaainge wenainga  lwwainga -
Inge
2030-39
2A21 Kyo/Rb 435 812 377 46.4
2E6D Ckr/Ly 561 616 55 8.9
2CC8 Sa/Np 485 1114 629 56.5
2FDC Pth_C/Ok 539 942 403 42.8
min 366 38.7
2090-99
2A21 Kyo/Rb 337 603 266 44 1
2E6D Ckr/Ly 452 493 41 8.3
2CC8 Sa/Np 375 1020 645 63.2
2FDC Pth_C/Ok 542 954 412 43.2
Wmag 341 39.7
RAII 354 36.2

N3 ATILHARDINUES aanndl uazidy

lunmsiaszi Vlﬁﬁwmnﬂ%wLﬁuuwawa@]%amn"q@awﬁmﬁu UAFNITWNEIMALANGAIIN
TaoAuAIngaft 6 LWAUWSINEAT 1 ldgaduiandas (Kyo) niaeme 2A21 Wisuifiey Auniaema
2F2A PRIRUAUBNIVA 1UAUNSINAAT 2 TAAUINTIT (Ckr) 1WIBuLNBUNIAINA 2E6D AU NIARINA
2FE6 maaﬁuﬁuammm%ﬂqm UAUREINEAT 3 TAAUFTINGT (Sa) WInuNBUNIAaIMA 2CC8 MU n3a
91 2DFO USSIUAUNEINAAT 4 gadulnvia (Pth_C) meldnsaenme 2FDC Wisuiisunun3a
ana 2F7C
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