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Executive Summary

Background

Today more than ever, increased food production and security depend on judicious
use of resources. In addition, issues such as climate change, climate variability, soil
carbon sequestration and the long-term impact on food production and food security
and environmental sustainability, have become important. Many weather, soil, genetic
and management factors affect the way a crop will respond to irrigation, fertilizer and
other management practices. Determining appropriate crop management strategies
under these uncertainties has major economic and environmental implications.
Computer simulation models of the soil/plant/atmosphere system with user-friendly
GIS interfaces can make a valuable contribution to both furthering our understanding
of the processes that determine crop responses and predicting crop performance,
resource use and environmental impacts for different environments and management
scenarios. User-oriented simulation models greatly facilitate the task of optimizing
crop growth and deriving recommendations concerning crop management. They can
also be used to determine the potential impact of climate change on crop production
and long-term soil carbon sequestration, carbon stock of a landscape, or provide
management scenarios for adapting to climate variability.

The Problem
e Lack of understanding and local organization dedicated to the study of impact
of climate and global changes on food production systems, food distribution,
and food security.

The Activity
» Organize a training workshop for 25 participants from Cambodia, Laos PDR,
Vietnam, and Thailand at the Multiple Cropping Center during December 1-
11, 2003.
+ [Establish the research network.

The Tools
e Decision Support System for Agrotechnology Transfer (DSSAT version 4)
s MRB-Rice shell
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galusunsn DSSAT 4.0

anrmzialiaaslisunsa
{usunsw DSSAT 4.0 fidaindn Decision Support System for Agrotechnology Transfer
ﬁmm‘imﬂnajuﬁnﬁﬁav‘i’ﬁanﬂ@uéﬂﬁzmmf\uﬁ“anqu ICASA (International Consortium for Application

of System Approach) fidninausagfuminenduginne (hitp://www.icasa.net)

Tsunsy DSSAT 4.0 mmm’L-ﬁmu"l.ﬁuum’}mﬂﬂnﬁmmﬂfdﬂuqﬂﬂa (Personal Computer) #ifims
ﬁmﬁ?’wznuﬂﬁﬁﬁmﬂmu Windows 2000 uaziide XP Fesnasanudnaila RAM fudn 256 Mbyte i
1 harddisk atinaies 500 Mbyte

Wsunsn DSSAT 4.0 tﬁu-qﬁﬁﬂunﬁ‘uﬂﬂuﬁoLmﬂﬁuﬂnnﬂuﬁoﬂiﬂmni‘uﬁwiﬂ’l.ﬂﬁ

o TWsunsudonlfuazdenilos DSSAT fu4.0

e wuusraesiia (Cropping System Model: CSM) uazufinfiayadutlsz@naiugnssuiy

o sataudndaystasuuusiasaiTynnT

¢ Tzunsn XBuild - 'I.-h’ﬁﬂL'ihua:ﬁ”ﬂmﬁfﬂHﬂmsuamﬁ'ﬁtﬁﬂl‘ﬁmuqum?ﬁwquﬁmLmufiﬁaaq
e Tsunsu GBuild — WusmgUnmeamsdnnutsuwndsaadionnmidaamzgania

e Tdsunsu SBuild — Mvniduardanistiayamu

e TNlsunsn Weatherman — 1nduszdansdayagiianisinung

o Tsunsu ICSim — Muunihasnsldunudnaseie

e Tsunsu EasyGrapher- Muansgnmeanisaituanaeiwundiags

¢  Tisunsn STATS — MAWIMA M NATRRANIIAMUIBINLILANAES

o Tsunm VARAN — Huansgmmuamsfimnnsendissadisinimmiangns

o Tlilsunsu SUSTAIN — Wuamnansdmmnsunudrsaadioninisudafoumguden

o Tlsunsn ANA — Winnofisyagiiemansarhilfifianmennamiiaui

» Tusunsu Croptest — MFsudeuuininaes

o Tsunsuuundnaneiieiu DSSAT 3.5.4wmau 5 #r iun numsdu dealaaam dudtlowds dan

uazdudem

asAlsznavpastnidsunsy DSSAT 4.0

galusunsy DSSAT 4.0 filassafnirdentiaasdsznay 4 dnldui (o 1) dougudoya
(Database) #ruunudnassfie (Models) daultlrunsuafuayu (Support software) uax daulilsunsunig
14aw (Applications) ¥4 4 dousenuuulnnadentuanield DSSAT User Interface nneldszundmnag
wuudulad

dougndiaya (Database) welit dnudamsieyaniannia foyaiu fayavugnemds feyalsaunas

foynrmmans uazdiayasunuuazuaittineudn



— APPLICATIONS -
— DATABASES — MODELS
Validation /
Weather Crop models Sensitivity
- Analysis
. — SUPPORT SOFTWARE
Soil
. Graphics Seasonal
Genetics Strategy
Weather Analysis DSSAT
Pests Soil i User
C Interface
rop
Experiments Experiments Rotation/
Sequence
Economics Pests Analysis
Genetics Spatial
. Analysis/
E°°“|°m'°5 GIS Linkage

sUl: edlsznevresgalusunsn DSSAT 4.0
uuse:  Jones et al., 2003; uar Hoogenboom et al. (2003).

dauuundtaesits (Models) @alvilisndanlfundnaemiandoysiignaasandaugmdayam
ﬂmwmwﬁm'ﬁﬁwum'%amuﬁcﬂimuﬁmm?

gouldsunsuaduayu (Support software) Lgﬂlﬁtmﬁd’mtmﬂmﬂ"ﬁﬂ&lﬁﬂNﬂn’]ﬁ‘ﬁﬁuﬂfmjﬂduUUﬂnWQN uay
msaasunmumwiayaniionnia fayadu feysmunnass fayalrrunasdng dayawugnrruie wazdoys
wssgAaefiadsznaumslduuundians .

daulsunsumsldas (Applications) tgﬂlﬁ:}l’liﬁmuﬁunl‘ii’uuu'ﬁ'laﬂquﬂ:ﬁmﬁiﬂ:ﬂa'lumiwmﬂauuuu
d18e MwazinsudriTuaiuggnisign nsirmsinisudaiauy o natATzdmsAnfia uun

mnalunifnissuua seuInANAand

wuudraasfgluldsunsy DSSAT 4.0
Tsunsu DSSAT 4.0 fluuudaeeitasatedu duielui

o dntamdeednd (Maize), draundiad (Barley), 41 (Rice). $19%ha (Sorghum), sazdran
wunsesan (Millet)

o dawdes (Soybean), fohad (Peanut), faidien-tausd (Dry bean), ﬁ"fnju (Cowpea), da
(Faba bean), da (Velvet bean), dauan (Chickpea)

o s (Potato)

o uzidowa (Tomato), winwaan (Bell pepper), newan (Cabbage)

e wghuuds (Bahia grass), (Brachiaria)

¢ udasinalen (Bare fallow model)
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sdnassiaqnittsasgaiusuns DSSAT 4.0 ifianaiuntsdantevesdlsznaunistuitslngitase
aFrfaariu (qu 2) Fafilsunsuvdn (Main program) uasltsunsugas 3 wisg (Module) FaWaiunlay
n1 FORTRAN vmm.iflﬂf.iﬂﬂmminﬂ"}uqmé'mwn'mﬂ%‘ﬂuuﬂm (Rate calculation) 3adanansznusie
nsaf-aranamisreduuudnassie lugallsunsulannuuudiaasie v 1FG s AvAsalung
AanuasAnmuanssausesmslaounssssanatanseriunmsevnsiFednafiusuuuazaiungn

; v B . .
danlaaldduns@nmnanseny @i lfiinugiunFands spatial component

Modular Structure
- Main Program Piant Module
Start Initialization
Rate Calculations
/ Integration
Initialization Output
% Close
Rate Calculations
Daily Time l R Weather Module
foop Integration >< Rate Calculations
0
_ ot Soil Water Module
r h 4 _| Initialization
Close Rate Calculations
‘\ Integration
\ Output
= Spatial component

1 2: medenlzeedsznaviuuudiaasite

uuae  Jones ef al., 2003; uar Hoogenboom ef al. (2003).

wudtaaeit lFFuniseanuuuuas e Iusrenuauduiussoudwdulsvan  (State  variables)
uazdulsEmnuiAsulas (Rate variables) luwadnusaanfuny WATRBITA WAL uRTWASMIAdETR
Tlanauluduit annmmAnnunszuunmsisunis (Phenology process) nsvusuninstouiuianiu
sracAmusIeans  (Growth process) Tuslaeflafiinsdmnsudnetiaainane  uudnassieiuga

X 1 - 1 ) -~ H il -
Tsunsuilillsunsntiasdanuauunn (m3a 2) lasafstuanaudnlalursdunssununisifife-Au



‘dl . a e
maaenlaasmlsznavluuwnudnanang

A3 2;
frunsundn  Tdsuntutien wii
Main ATLANANIANIN  Mvuanaalullsunsutiaagousing -
Program . - .
ATUANNTITUAAINANNTAUIIANAL I E e inuun
Land unit AL
Weather gnaiadnnndayanieniAnsssuuudisssiaansiim Anwom
A lnafiadniiu
Soil Soil dynamics  AruanpmuaTBvseuiu Fellaquflddevindy wiluewanaziing
wasuwdasmuan s weu-naeanAuTeunyasns
Soil AN RUBSTURURINANEN
temperature
Soil water AnnwadaraninluAy Wunonintvaty msfudureaihaluduiu
mrinareainluiufuitum acuRnsedssiuiniuiu AnuTvtei
lufuRuaumannisraansiload
Soil nitrogen Awonmadrrsdulasau-afuauluduiu - maiduiduacefiuned
& carbon vy o e o oy 4
mrldteafluasoduwnidd nsdauaarsreduniding mandeulizes
sPRUTAT IuTuRAY 593N SEARTIEA TR INHT
SPAM AuaunnzueeeT  Wmeswelussuy Soil-Plant-Atmosphere
(SPAM)  Tasnnsuiandsullfdousine 4 1eeszuufisd iy
NELUUNTTANETRNINANEIRY  n1gAteniredluT  uaTnITRRsE
- -
aaairlnesiniie
CROPGRO ArunuiaNNs wasnaaTdnirreatosin o dwindoudne
ANTIATANE 1 GaudAes (0RAQ YA
Plant growth Maize, Wheat, Auniriunns wezninsyduirsasRgasegawdt Avaniwin
Rice, Potato, . P v X o .
etc dur ) Ariineeafie 1y dninedodnd 4 dusiu
o o R
Management Planting gruArdulgn szezing Suwnuiiusieu AcuAnTaanzgn
operations .
Harvesting grudnaiiufes Aufuifies Arvueniafiufien
Irrigation suAnslusalsenig B oo 1tiade
Fertilizer grumludiu]onilu@uy
Residue gnusndedurunaFnBwTginn-anie-Aadaclufu

unae:  Jones et al., 2003; waz Hoogenboom et al. (2003).

d1u Plant CROPGRO sanuunlianunsosmnuwainassiaiuinmstasisuaswadnuninaedoyiu

o gufeafuamnsolfendddiu 10 A Wud domRes dae dauss-dadien fuan dagu Velvet bean,

faba bean, uzidame uaz Iapnisinuumdt parameter Tunsrunupadie (AN 3)



m3e3: A" parameter lunszuaurasitluuuuinass CROPGRO

Tsunsrnén suazifunteq Parameter

Photosynthesis dmiunsdaasnimminlunszusuntsfupssiugesausseasRgsanissargnun
ol LI A | -Jal - - -
sz nmeavesdnfuiisludaafiiinsmin ussmasiy@uiarenlusinees

a P
Wamsz)adn

UpzaNMTIR AT ENeTeesRageaad_anadidsasthrafusulaeanted
snmnfiana ez Bunadulnseuuldsiieasanszununisfaansiuas
Respiration Fenfunszunnsnglazesis feussemasgiulnluszosimunnssing
RASABILNT
poudindurastulsiilugouandly &du 9n wien wia uazilusnds (Angeqe
FLIn uazAilegnuineeisz)
Plant composition  |fenfudvswavesanugidenainues Lipid luundadt
atudinduteuth &lla Anilu warnsaduviludousnsly a6y 50 wWdan wén
uaztisnd (Angede AInd uazAnilaanuiniedds:)

Carbon & nitrogen msazanuwiuazamfueulugisiu

minin ; v Vs . .
& dagaurautluazarrdannoimitgznoFlunnrafelulu adulud rinlvd
:’ L 4 h 73 -l
sudRFINnAReutinteasutluas i siin
Nitrogen fixation  prsdudviauazmemurealnsmnta

AnBHATSRUUIR MTIIMEN waraNgIalNsIng AentsrsdluiRsauanenia
Plant growth & pusnszaneanrdaassiidg o édu snlussusimunnissin 1 saistnms
artitionin ¥ -
P & Tl
- - - ey L) X A N
Sninansgnamniivacfidaqeafindransreenuity
. o - Vo al - o P ! e
AszAuAMANTesfuRUingNTaudity AoNenasINENAY uazANggMI
] .
vaarIniT
ansnasagunniniremmzamiminteaudauaznmnszaeininusng
Funarfginga
- . x - H 1 & .II - ‘Il -
avanarasaniulufiuniress dnreainfsuaznissanarunyeadniodss
Senescence factor  nsmpvesiissuens nsimit MmawRauiinehulagau nnsuss
- .. - - j - [ o o a k] ﬂ. k1
Phenology fvnaresgomnil-Aueiu-AnnsEulufy AeRmnITeeEIRu- 1 Taadudy
LRINITBANAAN URTMNIANUANIAATTE
heicht & v oo - & , o P
Canopy height AN Isfad fuuAT RN INIB IR ST RN T T eI N
width growth - X v s g I - - "
mafrrussNsvesiaddundvinssessnvniiuvaramdindusediod

A8 Ansl

unas.  Jones ef al., (2003); usz Hoogenboom et al. (2003).

dvawaregompil_anugnody usrendhdungiflapeted dunalndiAglumsfnenases
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g7 Weather wiihimdnzeshlsunsudouiiléun e wdamsdunmsinanmgfenmaneu Tunid
aenfind gruuiigean-angm uasBnnnidy mudssrduadulusne sazarthay (windl) n19im
duludtudeyafidauelian  atalsfima TWsunsudilansodmnnmanmenefumedaluddin
Faematumsinuaniesnszuaunssing  huite-au vensaniltsnsugnudamnsofunndieysenmene il
nsdgldrufesmslfifenisdunnmaedniitluszuunissdanasuslisnsodavndieyaennandals
sSelfuriuuudnaes nesuandiiiEnnsres WGEN (Richardson, 1981, 1985) via SIMMETEO
(Geng et al., 1986, 1988) flismannsaiugfiemanefiddimednluintoysreiluacaunseld

al alet 1 o o .
ﬂ?ﬁﬂﬂﬂﬂ'ﬁ‘ﬁﬂ\'flﬂﬂ ﬂ?xﬂ'ﬁ‘ﬂﬂjn‘li’lﬂﬂﬂu WUSIANINUSTENNIANHABNITHRRNTRINIG {Climate

change study) atmsFusseaui@aneiing guugiionma o avdinduesfie miveula

aanlad

dau Soil WudnAinliuuusassinnmaasuuamairreailufunarnadnracluinsaiuiu
vasusarTuAlA Taenisysannisdautasdn 4 dowlfiun dounatmuaain WAIMTENR UNNTAY duTBNAN LD
warduzedhulnnian  dounadrreninliuiauaedateni uug i e AR RN R RE Y
annsnifhurudiaenandmiuAniuwuudnadugalsunsy DSSAT 3.5 Tnuag woudraaanainuns
i drsedifnn@nteduiedifide sanuulidmmumaldsuwiae sihludumunszun
mMsturennaduiaRy (Infiltration) mrinstaninaenandudu {Drainage} mslvatretinlufusiui
Al (Unsaturated flow) MesEMETEnAnEAY (Soil evaporation) uax ma*@mu?wm%n
#1 (Root water uptake) Tsunsusanuuuliusnnisdmameandu 3 dauw 1dun fu-Ar-usssnmia (Soil-
Plant-Atmosphere: SPAM) WedasmmirnnuLdeesiuasanrudtdeusssmadsulilsunsy

d1u SPAM Ywthidundanmessmetinainiu (Evaporation) uazFmmnasaenan it
(Transpiration) Tnslfayaanuitadeymindinan foyaiu foyafn-Ruilu-ruuunuiuaessn uasiioys
anwustenme  Innsdnwandnmnisiuidaaseniing Fi’!ﬁﬁlﬂ@dﬁﬂ‘flﬂdﬂ’\?ﬂ'\ﬂ‘i‘:‘,mtlﬂﬂ\m?’? {(Potential
Evapotranspiration: PET) Fmewiatreamasueteasioiu (Actual Evaporation) RTIULYIATITE
msaatnuedluie (Actual transpiration) nﬂ:ﬁqmmlﬁmmfnﬁﬂmqﬁﬂ?‘ﬂﬁmn%uﬁumuﬂfnuﬁn T vu]

F . - e & ° "
NITANEITEVET BTN LARL I U AR LI IALARANNNT IURIULIBULSIARY  uasdansolgUsenaunig

=4 oy n o .
Anmuansenurasnsulasuudasgnmmussaniandinanisuaasaing (Climate change study)

@  Management ﬁwﬁ'\?}mmqaaudﬂnﬁﬂﬂunﬁmﬁzuﬁuu‘jﬁlm uazdaAGuiudngnisAtunnily
nrzugumiesng 4 Jaquud ewaansonmusdiadgn scusilgn nnfuden nsldeead nsthigailrenau
nadinansuse uﬂnmnﬁtﬂ-ﬁ’mmmuﬁ'\ﬂﬂqmmmﬁmuﬁﬁqnﬁummﬁmﬁ‘né’qmi'mmua"mfuﬁﬁ NAAA
Wuuudansdufuninlgn mslih uazdiu 1 mﬁﬂm?mﬁﬂﬁﬁﬂﬁtﬂ'ﬁmuﬁﬂqquﬂﬁmﬁomn’%ﬂumﬁﬂam
ﬂmummimwﬁmﬁ‘ﬂgﬂuuwmnuma%u muﬁqmﬁﬁamimumsuﬁmﬂ'nuuuuuuﬁﬂu BRI LR

g Pest finnsWmunduiuuuudtsedlundueas CROPGRO TnutRnuRdeysmsdinanyedisn
wasRfliauamaseUlumlaEnade wazfinstleundudeyammineeitenisasiuiily nesauasniegode

arsdupszd nsgrudsludeu-arsiu-an wasnegy@uanuaasn unsduanmsiide

«l o
dayand lEnasdnu
° 3 v | ar Lo
wudneeafirlugalilsunsy DSSAT4.0  daamseyadusnienislinu  suviafianisinuag

=l oot 1 o |
ngznugesmsulfsuwlasgnmussainianiidanisaaaNiainig (Rna 4)




*

(%
-

M4 deyadumesitluiuusnass DSSAT 4.0

ndiaya uandnmues Parameter

(74 ) -l o -~
(n) dwdunsRneransznuratimealasunlsssnmusseimaniidemssdnfita s

Site s W qum’mtzﬁuﬁm:m qmw;]ﬁmfi’ﬂﬂuﬂ mmﬁh«:m’wﬁﬂtﬂﬁﬂqmuqﬁqqqn—v';'\qn
AVILAIABEIBIALT URE aspect 1eeAuf Tiavaamtszunei Rnu-suaiuuion

Weather pRemATEiY trsneudrtmdiinosetfing grunRienniegga-snga Linnninhy

Soil nrsaEunALs TRILTRWARzYEme sifeerures Soil Taxonomy deyemiumrmnyesiiiy

. X —_ Cmome . ¥
W raTumun ArTEEU ATl seAuRiunsailiua BuviTdaniuou ez TIILNEY
et i wll d. ] ! - =i t - I.F x .-
Initial conditions  Fyfilgnrauwir dnninsinfs dwdniusnds aavaudu prsadidiuradunmussussludieumiy
Tudu
Management wiiafn waziufTRgn
. . L X
Aalgn Ardnuazainirlgn musnlgn Snouduranm
* v L 4 v
mrihissurnu ulin Bmelih thnonitadsseniliuszaamadn
nr WAl SulE Aanns I miladeail dwidnead uasawdn
- -l g o v - -l -l LA '
vedunTe Juli rilaveafeBunid Audn uasrrsdiniuressimevng
mglawsay
ar A - - . -
mrlfuan st aAiRensAnERanTALsEN WM TLURsulaaniianiAsen AR AT

a, -
TN’

(1) drviunmanasausuudianss

Wsnn i Fuaan, fusanman, ugnuinweisz

maasiRuln Aty dwntnuiesdnmedamilefuasinaien 3 s
vwinudsvetuaudn dn ndn
Tusinueseemda@en thwiudmeain
FrnuNAnsniln Rar
Auauluuudwiundan
ardindunadulsniaulumsn

Hayairu P NAUFURINANAN
aradivdunedhinmuazuauiundlon

TrAuna UL AT TER T TR TGPt TR o TV EER

umaq:  Jones ef al., (2003); uar Hoogenboom ef al. (2003).

natndranlulilsunsuuuusiaacig

mm‘a‘wwqwﬁmﬁwmm-amﬁﬁﬂ‘doﬂlumiﬂhqm’mvﬁﬂq (Understanding) Waxsusid (Summarize)
a»sffmﬂuftﬁ'mﬁm:uu?‘auFT':Lﬁ"uﬁaﬂﬁiﬂ'nu"lun’ﬁmmmmi (Predict) wq?ﬁnﬁummm‘méaﬁu gaua ifisnadu
ANWAZIANS (Control and manage) i:U'LIIﬁLuN’\:ﬂNC‘iﬂﬂﬂ'\Wﬂ’Nfﬁﬂuuﬂ:lﬁﬁjﬁﬂﬁﬂﬁlﬁﬁln’]i‘lﬂéﬂuuﬂﬂdwqﬁ
nesutsns el iimnsasarfitemine s mauassnadnlafeefussunlidusunima
plAnanfuasn s daullunsureafome FauWnsudannsidudewhliethausiuy unzmaaiudes

- - H - J L] H
MMIRRLNLULRee sz URseela Wi nfauwiisAansaauundsesresssuufinauta
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i0
Tl 1965 Anansianss de Wit Iauauusdinisdnuanuasaanmsninanandingnalatlday

miﬂrﬁmmﬁm’umﬂm.lmﬁm'&’wmn'iimﬂm'xuﬂﬁﬂﬂﬂm:ﬁuni:mum?ﬁﬁﬁ’ru'umﬁm-ﬁu nezLUUNIERATIE
aa nezuoumsngla memuszmedy msgesiesgewns iy deanlull 1969 Wfinsduundes
Prediction and Measurement of Photosynthetic productivity ﬁtﬁﬂd Trebon  Usziwaninalasniia
(Czechoslovakia) iinAnearaafmansmsidindaunnnndt 130 ¥ an 10 Usend nsaueianaimiaie
AN LA RS HNEASIANNNE uanﬁuﬁ’uuu’]ﬁfmﬂnjﬁuﬁﬁfTﬂg’LﬁLLﬁmuﬁiﬂﬁ'\uﬁ ug1s
wws‘ffmiwuwi‘umaﬁ’ﬂuq&ﬂm:mﬁm

W4 1982 Penning de Vries and van Laar lfl@uansa i nidsuazWRiunuuusase ssuunsuanie e

1 ] § - 3 Y Y a ‘ = T
Whtugulumsieansszwitainimunuundnasauazganiivaumeaadlusziungzinunssiig ) sanlinedld

1
ar wr ol

UULLSIRBIEIY NTHARAYY 4 sraulsaasiBuanedatdsre il
1. szuunTHARNTIGREA (Potential crop production system)

2. szuunmuarNe g iluiladedaia (Water limited crop production system)
| o B oo . . .
3. szuunsuaninluinseuiuiiadusnnia (Nitrogen limited crop production system)
4, scuunsedafeniisinemsdu Aaghe ussiladednmdudadosnia (Other plant nutrients, pest, and

social factors limited crop preduction system)

- [ - o O
NSHARTEAL 1: FEUUNISHARNTAURIGR
Tuszuunasu@afsssuuil nerusumaeTuALIRLAznIsLIUWRIN N TR AU TIRdun s HEnatin a6y
= s H o <y 3 Mo PO | v 4 ol o
i wunetaliBunanihuasssdusnamsesisnsaruiainmiw iidufesefguacanmuandan Aaiidns
a : an o e A ad o d X de o« & d NPT
maaTiulnedluger 24-56 Alanfuukelia Weiinunluarausaniufiiuiniui usniludnmituediu
anmamanusasiaeiannsFdussniing anudivivisiisafuauleeanisd uarenmaiieanta nrudaie
Tursuuilfesflsznaufeid Ay lAun fu 9n wazuaudn (3U 3) Tasdinszuaunisdaassiuas nistingadnm
] . o o ;
dawsing 7 warmanszateatsdamsed unsuiumsdidty nsuunsdaanstusa ilunssuaumsiugu
W fuuuarasienedin
doulvnjuuudnaesirluszdursimaantssiuiidsznavlfeanssuansmunnisuasnszuauns
= <u 4 9 1= -:i -‘--lI 41/ [ as ?,’ = ~ o] =
wiydulndussflszneundn  hifinssunumsiieodasiunadruaninlufusaswadnrassinamnsie luiu
uazlun
fetnresszuumsnanianunsoainlihuieal jusnis tusnmnisedasdefduuie sy szuuniieis
Frtunuiinmanaaedlssmalng nssdstanduaziudfludizmanusaiuaus (ks wousiassiired
sruuadusyunisspdulaienisdievaamatulafivianems (Decision Support System for Agrotechnology

Transfer: DSSAT) anusnanuEsuanasitlusrauiifesraududn Indldnsiunan@edinldluanwisa

LARAASIBDINWATTT
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LAALLAR

fATNTIN:
AT

szAnEmmnisAuATsiusa
i

| ws gy
trebedam BIMTHEAN ,/L Tj:i 51N
| Tlsay
“q NmnEane
]n-m-zmu :

U 3: suudnasInsruaunisd At lunisnAnivavia 4 sedu
WA Penning de Vries and van Laar, 19382

| 4
o

- v a  a oo a o as
NFHARNTEAY 2: ‘a‘:u'ummamw*ﬁwuu‘nﬁuﬁqqmmn

ﬁ’mﬂmm‘%mLﬁu'imaaﬁ-n'l.m:uunwuamﬁﬁﬁﬂ%wﬁ’mL‘émﬁ'l'l.umq'ﬂqwmn'nﬁ’mmmﬂmﬁ-n usldne
mer-ﬁ‘rmﬁuimmmﬁ-nﬁmﬁu‘lﬁﬂsjwLﬁuﬁmﬁﬂu'lu?:uummﬁmﬁ 1 dleiBinasidomesienadinanises
f1 neswoumaandiluszuunndatiduinasarenin ludusasie mi‘qrm&‘ﬂﬁﬂumxmuma‘ runoff UAT
drainage uﬂ:ﬁﬁﬂqlﬁﬂQﬂuﬁﬂﬁmnﬁuﬁmw‘lm:uunwmamﬁlﬁ’uﬁmi‘rhﬂmwﬁ’qmuﬂfnu?auszudwmn'm AEUAL
i |

mulmy'Lu_mf-'i'wﬂa4ﬁﬁ1ui‘:ﬁumqmmﬁmﬁ-mﬁuﬁﬂi:nﬂu‘lﬂé’wm:mum?ﬁ’mmm? NFLLAUNFATLY
dulndluasdsznauudn  waznszuqumsnadaranirluay usiﬂ'q'lﬂﬁn?:mumTﬁtﬁﬂqﬁﬂqﬁuwaim-nmmﬁ]
s luiu Inaanassinlulnaavuarsnreanais

o a Ha & al 2 ' - <y 4
ﬂQﬂﬂW\I'ﬂﬂd‘iﬁUUﬂq?NﬂWUNNﬂﬂNWUIHWUﬂL‘ﬂﬁ?ﬂuﬂﬁ"tﬁl‘dﬂlﬂﬂ?ﬂﬂﬁiﬂﬂ uarnITeAnTuANFauntang

- s a o oo o as
MSHRRATEAY 3: 53”‘].]ﬂ'l‘«l'ﬂﬂﬂ“‘ﬂﬂulu?ﬂ?lquﬁﬂuaqngqﬂﬂ

1 1 L) v
gasmaicyiuiraeitluszuunsndniififediaidanFeainlurnet s miRnans e
- o s P - - o
Aeasvdumpesmiuimsausnndanudesnmsresirlunaonesimunns - lasawizlutalaeggnis@aig
nezyaumsinRatusrrumeraniliduinadnsssnatulanauluduuecluie  msgdueassgiulnsniauly
.- . - ] ’
N22UUN"T leaching WA denitrification NImaUAUBITaARTAes A lulnTaY uasnsrReudua g lulnsauaan

dpuditanguinildidouresfieiialu
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wdisasRe lussAuTeen AR TsTaui reneu iU fenssuauniswaiwans SELUNNT

WidiuTndussdlsznauvdn wadnaaainluiu ussnainrassmansiulansulufuusclufe wida il
. ol o o > o
nernunsinendaaiuasigwaanafaLazsnemnsisou

- - LN Y ' -~ Ay
ﬂ’JﬂEl’N’II'Bd?ZU'UT]’Ii‘NﬂﬂNNN'Iﬂ!J'TEE.I.'HWUV!L‘ﬂﬁl?ﬂﬂﬂﬂ’)dl‘ﬂﬂiuﬂi‘zmPﬂﬂﬂ uarnsnan luandauiung

nsuARsEAL 4: szuunseARRTNiaInaIsdy AagRe uastledademndutladadin

gnmmnstduinsesiriussrunisdaiidedimfniivandeniuasdessumaufonisen
snpaveda (phosphorus) s atwumaden (potassium) TULNT29LEANITRRUINTVRINT N1TTRBIRHEANETE
fiauifiaadiasns metabolism rassrgiulasiau Sisninatydiulrmesieilifiaes 1.6-8.0 Alanfuuelsiu u

dannasgiivladasnda 100 du wenanniifaildedrindudenmansgiadaiderdeudustaman (whole

farm model)
o . o He 3 o v v = T
mamwaw:vummﬂmunmnmﬂluwu'nmmﬂuﬂmm-ﬁuluﬂi‘:mPﬂ.‘ftﬂ LLﬁxnﬁ?Nﬂﬂ1ULﬂWHJEEUGQ

AV

nmamagaLwuuIaasiulssmalng
03 e o - L 'd = | P L] o
AINNTATIABNANTITINNTARNITFRNALF WL TR AT MITASIULLILRReIRT lussLl DSSAT
L] 1 L -'/ g 2 s 1 As L Lg ®
wareuuAnaes Bun wrdaeatavae wuudaasdn wuudassdininadmdnd wuudisetdey wunkiaey
Tudlznda wasfinnsimunuuudnsesindulofmedeyareninitiniglng uenaniiwudianfddefiaiunisld
o A‘ - L& - b s a - x d' 1
wuusnasaiamsiwasiulauensndatng waznislfuuudnasdlumslszunneaedades lunuinunalg
o lUnmegauuuudtassfisrnsssun DSSATvA.D FaanasauANaINNT018ULLA 188 uNT
penasesTe AR UINITRdAyIeuRasRtiaw  symidsanfiunmessuatiwkuinreuLdtgadlunIg

Aemeninanan (857098 uas Az, 2543)

agarantluliflazesnislduuudraaslunts@nuaansenus

Fiasauann dnenisvirliredsuns DSSATVA.0 sedlsznevtasutudnassitsrasilsunsy doyadl
Tsunsudaants nalndAyulisunsuuuudinedie LLﬂ:mwmﬁéuLLuu'i'mmﬁ‘nlu'qmT&Jmnmﬂluﬂ?:mﬁ‘lm
waznslfonlussduanna (Parry ef al., 2004) Tuihe (Matthews, 1997) Wdawdes (Carbone, 2003;
Mall, 2004) ludwed@ (Tubiello, 1995) usu Fufusmnsoaqldnuundansdislugallsunn:
DSSATv4.0 MWenldnisAnsuanssnufeoty uanszursensndouwlasussannialansaauiunmng
awnsrnsnsuasieuindugiinae@aacfusenidnnld Ingdesiimasionasing winwdeya uazwie

wineAdtiRensAN LAz Aratnnalussazenn
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T1l9unsx MRB-Rice shell

anwnevialilvasllsunsy

Tusunsi MRB-Rice shell faufarin Mekong River Basin-Rice shell Wamnlagnguminideees
quﬂ"nfﬂ"ﬂLﬁﬂLﬁuuﬂuﬁmmqmum? anizmsasnans Foelud e dusdenis (Interface) srwdrauuuAnany
Arlugallsunan DSSAT4.0 LLaquuiﬂu“aLﬁqﬁu\‘«'{LLﬂ:Lﬁ_\mﬁmﬁmamﬂqﬁuﬁﬂqnﬁﬂﬂuwmjuﬁﬂw finng
Fanluadousing 7 uwudugvie Coupling (Hartkamp et al.; 1999) ndwmfassuy GIS wazuuudnges
vnsmaihiarAeiuesfuaiinsuanGodeysteiuesiuinlisunnudentss  SeflieniRasaii
AnBIALsENaL

aaduiAsulFeanuuulWlsunay MRB-Rice shell 1oy 6 vszone tun fms 3u e dlian

-l
Poaun uazing

Tassadalusunsa

Tsunsu MRB-Rice shell muwn’tﬁmu’lﬁuum‘i‘:ﬂmauﬁqmm‘muqﬂﬂﬁ (Personal Computer) #ifl
mﬁ‘ﬁm?aszuuﬂﬁﬁmmuu Windows 2000 unzvide XP Hasmisaendisiin RAM fudh 128 Mbyte i
#hufun harddisk etiatiey 100 Mbyte

Tusuns MRB-Rice shell Lﬂu'qmTﬂLma‘uﬂﬂuﬁmmﬂﬁQﬂﬁznﬂuﬁanﬂiunmﬁqﬁiﬂ'lﬂﬁ
e Tusunsdenlduazdanios MRB-Rice shell $u 1.0
o Tsunsudwmuanisdnnisudnine Xbuild. Exe
o disanrgaltunsuy DSSAT4.0

v -
o daansdeysdanuiluploes Shapefile

L

ayanglidasinm

Tsunsu MRB-Rice Shell ﬂ”mmﬁm;m%uﬁmﬁan’iﬂ%ﬂu spafiadnmaansynunsamsnliey
wlasgnmusseniAniisanisuaafisaws 2 dnswe 1Hud ESRI Shapefile format uaz CERES-
Rice model ASCII file format

ESRI Shapefile format
Tsunsu MRB-Rice 'l"ﬁﬁﬂuuﬂﬁqﬁuﬁ'iugﬂuumm ESRI shapefile 1#an1suamiuanisamnniges

wLdnanadn Tuuin Al nuinuuauazidan Anen ranssLTEsnInWiREulasan e AR Suamsuand1n
ESRI Shapefiles L{jugﬂtLUUﬁﬂlﬂﬂLﬁﬂ‘ﬁuﬁﬂ:ﬁ']nﬁiﬂﬂﬁﬂiﬂu Tﬂ?unmﬁmmﬁﬂgﬂ%uﬁ'\ 4 1iindeyaldur

o wilreuaninnATBEALIYsIMA-Savin-6wne (An Administrative map),

. !.an"';uﬂmﬂﬂ“n"z';"m (A rice crop area map),

. umuﬁqm‘ﬁu WisnguAu (A soil map), and

o wuiiriretnmazes CCAM (A CCAM weather grid)

wniivantiaaiiiusunsy ArcView vitn ArcGIS vie ArcInfo luniawmmn wadhifandieat

Wsunsu MRB-Rice shell
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4

Tnewialiayauun ESRI shapefile udeysdunimanfassuindodosuindoys
A1 5 uindeya 1w
.shp - Lﬁuﬁﬂ:ﬂﬂﬁ"luqﬁmam'mﬂmﬁuﬁ
shx — Fiuteysdiineddayafugliaaniaasiui
.dbf - tﬁu‘z‘fﬂ:ﬂaﬂﬁm‘ﬁmwmﬁuﬁ

= 1 - -‘I’ H ] o - 2 2 L3 *
sbn usz .sbx - udeyadruniaanfrasuiiledimefunndaianisduuiidayadand

Tsuns MRB-Rice shell annsoinauduiuwiudayaws iy wildasnsoafraindayamanis

3 kg i v h 7 - X aJ ) L1
14 G anudedldililsunen GIS iReaiaudndaymTenufivani

nsnszauiudayas ESRI Shapefile 1ulusunsy MRB Rice

i 2. 1/ ] 1 o J 1 ° .
Walifasglunarsandeysuasifaiifieauansnlunsuanilasutioyald Jatmuanisiada

wazAINMNNEAI WA 5

ANIe 5: miﬁmum-"ﬁﬂuﬁu'i‘x’aagaﬁqﬁuﬁlumiu,n?u MRB-Rice shell
wungwis: CHN=China, CAM=Cambodia, LAO=Laos PDR, MMR=Myanmar, THA=Thailand,
VNM=Vietnam.

Administrative shape file

Admin.shp ﬁwi”'uﬁ'\uiuﬁﬂm Uszneudne Field name sinlyil
PRV_ID = sWiasawin

PRV Name L= FedamTamefiadiu
PRV_NAME_E = Jefawianimdange

AdminCCC.shp dwdussdutlazme, CCC whiniaszng 1 AdminTHA. . Shp dwfuunw

fauwmnitnaresredisunalng

ACCCPPP shp dwiusziudandn, PPP dusindonin iy ATHAS71.SHP hudauni

gsursnnlnaresludmdnguasasiil

Rice map shape file

Crop.shp f'iﬂm"’uﬁ'\wjmiﬂm

CropCCC.shp drufussimlszing, CCC Husvadszing iy CropTHA.SHP Arviuiueudt
wlastnludsznalng

CCCCPPP.shp gmfussiudnda, PPP wlumisdmdn viu CTHAS571.SHP PhiFound

wlasinludmdnquasissnil

Soil map shape file
Soil.shp Aufuyiaaminin
SoilCCC.shp dmuszanlszma, CCC husialszne 1 Soil TH.Shp drufuuendimilu
Urzmalne |
SCCCPPPshp - | dwiuszdudwin, PPP (flumiadwmdn 1itu STHAS71.SHP Phdausnsiiay

wafauinguaTTEEITl




o

Weather map shape file
Weather.shp dmfuiagauinie
WSTACCC shp fwduszanlsmng, CCC fhusviatsznd 1y WstaTHA . Shp dwsuuendin
Fegfienialudszmelne
WCCCPPP shp dwiusziudamin, PPP fusiadanin iy WTHAS71.SHP hidewsin

FanRomeAvesdminguassanil

we AN (Road network map shape file)

Road.shp ﬁm?uﬁ’ﬁuﬁ*ﬁm

RoadCCC.shp dwiuszAulszng, CCC dusiayszng 19u Road THA Shp d et
nwanaululszmalne

RoadCCCPPP.shp | gwiusesudmdn, PPP Jusvadamin

ueimnarin-usiin (Stream network map shape file)

Stream.shp dwuneguiinleg

StrCCC.shp dmiuszinlszme, CCC fusindszma 1iu SrTHA shp dfuueniinng
vinlutszmnAlne

StrCCCPPP shp g mdussaudawin, PPP (Juriadanin

frathsunui saueansineess (Example of ADMIN.SHP)

71l 4 uanssiecineraauiinfeyareumanistnasasiagiusleuuy shape file Tnali3adn

ADMIN.SHP.

£ L3
1)

sl 4: weunnsUnasaaiagunudi

15
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s wamﬁqquwﬂﬁﬂuﬁlummqﬁﬁgmmauﬁu-ﬁ’mﬁﬂmﬂummm?ﬂnﬂfmﬁ’qduﬁﬂm alddedn
ADMIN.SHP 3afiaynssil
e Shape - fnuustiineedaya polygon type
e Prv_id - sviasonin ﬁ’muﬂTmﬂL’.ﬁﬁ‘ﬂﬂdﬁﬂ:ﬂﬂu[}iﬂ:ﬂﬁ‘:‘,mﬂ Wzt Wil 3 wan ratinees
Uszmalnglumis 6
o Adminid — svislewzwiosuendd dsnalaeiilsunsy

¢ Country — sWalszina laun

o CHN=3u

o KHM = w1
o LAO=all amn
o MMR = g
o THA =ns uaz
o VNM = Aunun

e Prv_name e - Jadandanmsndanny

e Prv_name ! - 3adaudanimvindtiv

¢ Dis_name e — Tagnanmuidange
, 4o -

e Dis name |- Fnaunsnmmaanu

¢ Sud name_e — Jafuanimidangm

s Sud name | —IoAummevieddy

T Attributes of Adminshp b3 j
L 412 764031208 | THA ;I

| Polygon__ | L 412 764031203 ; THA Chiang Smen R
Polygon L 412 754031202 ; TelA Chieng Khong :
Palygon _iL 412 754031206 ; THA Mae Chan o

| Polygon it 412 7B4031213 1 THA King Amphoe YWiang K i
Polygon (L 413 764031310 THA MasAi -

Polyggn L 412 764031201 | THA Muang Chiang Rai

Pokygon Il 1412 764031711 | THA.__1Chiang Raj Wiang Chai

Pohgon_ iL 413 764031305 | THA | Chinng Mai Fang

Pahnon _iL 412 764031212 { THA _; Chiang Rai Phaya Meng Rai

Pokgon 3L 412 784031207 : THA | Chiang Rai Mae Suni

Polygon _IL 412 764031214 ; THA | Chiang R King Amphoe Khun T¢

Polygon L 412 764031204 i THA_ | Chiang Rai Thoeng

Polygon L ;412 764031215 1 THA | Chiang Rai King Amphoe Mae Lai

Pobgon (L 4i3 764031303 | THA _ | Chiang Mex ; Chiang Dao

Polygon L 1413 764031303 | THA__ | Chiang Mai_  Chiang Deg

Polygon L 1413 764031303 | THA | Chiang Mai Chiang Dag

Polygon _IL__ 1413 764031303 THA | Chinng Mai Chiang Dao

Polygon _iL 413 7640313211 THA _: Chiang Mai King Armphoe Chaipak

| Pobygon iL 1412 764031205 THA,__} Chiang Rei Phan o ;
F’tl’h'qcln L 1472 764037206 : THA__ i Phayao Chiang Kham i hd
4 g R il e el W R e R + »

a5 dedenmdeyalunindayasmieanininesasiagininte



N9 N 6 adainvanlssivalne

siadausm | Prv_name E Prv_name L
205 Chanburi Sun§
215 Trat Jbal2

230 Prachinburi U
274 Sa Kaen aszuin
412 Chiang Rai ey
413 Chiang Mai Fealud
426 Nan U

437 Phitsanulok Auoylan
439 Phetchabun wsTod
450 Lampang a9

469 Uttaradit [RIANG
472 Pa Yao waEn

503 Kalasin nAAuE
505 Khon Kaen AL
510 Chaiyaphum fei N

517 Yasothon tldss

520 Nakhon Phanom UATNUN
521 Nakhon Ratchasima | ypgsisiun
527 Burirum i

542 Maha Sarakham HUI@NTAN
545 Roi Et faedm
552 Loe1 LRl

553 Si Saket ARATING
554 Sakon Nakhon ANAUAT
565 Surin giuns

566 Nong Khai WURIAE
568 Udon Thani QL b
571 Ubon Ratchathani QUATIEEN]
573 Mukdahan YNATUNT
575 Nong Bua Lampu ueathang
576 Amnat Charoen FMAUATY

17



Fratrainud 1auiananisnasaslssnalng (Example of AdminTHA.SHP)

al 6 uapssinetnteurrmslnaradhulssnAlne lweguiniaeladn AdminTHA.SHP.

E=E
764031208 THA
L 764031203 ; THA
| fPolygon L 764031202 i THA 412
Fotygonl 1764031206 | THA 42
| Pakygoni L 764031213 Chiang Rai__ | King Amohos Yyieng Kg? £2: -
764031310 ;1 ChiangMai_ [Mae Al M3 o
I 764031201 Chiong Bei_ | Muang Chisng Rei _ { IiH |‘
EANTT011 1 THA hinan Bei Aiana Ch . 21 ¥
B K R T N A it A sef”

al6:  fetsuamstnasadludszmalnaluangininlisiadn AdminTHA.SHP.

18



ar . -l w a A
fatuAuR TauannistnasasstAudvinaaslssinalng (Example of

ATHA571.SHP)

71 7 uamasregnsauanininasaessiudamdn udszmalnaluanginilasBedn ATHAS71.SHP.

Viewl

764047122 THA

264047192 § THA i |¥hemmnt

i {King Amphoa N Tan

L

2an;

l7:  wsuannalnasedssiudawinguantetil dssinalng ATHAS71.SHP

L

L

L 764047113] iJben Raichothani | KutKsa Pun

L 76904 4 | Ubon Reichathen | Pho Sei

L [ 75404 [HA__ [Ubon Raichethani | Trakan Phutphon

L 76404 A __TUbon SiMuang Mai

L 76404 A | Ubon Ratd

L 76404 A [Ubon Retch

L 76404 A tUnonF i

L 7 TTHA__ | Ubon Flaichathani 5 Lao Sugd
L 5711 7640471181 THA__|ibon Retchathani | King Amghag Don Mo

19
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Faasiraunud ulastaveslssdlng (Example of CROPTHA.SHP)

8 Lmmﬁoﬂﬂ'wLLﬂm'ﬁ'ﬁq'tuﬂi‘:mﬂ‘lnﬂ'Lumﬂﬁuﬁﬁiﬂq%ﬂdﬁ CROPTHA.SHP.

Polygon i THA 412:2002 :380000 2002380000 :I
Palygon : THA 41212002 352000 2002352000 1}
Polvgon | THA T A17:i2002 (352000 2002352000
Folygon : THA 412:2002 150000 :2002150000
Polygon : THA 412:2002 1362000 2002352000
Polygoan : THA 41212062 50000 200250000
Palygon i THA 41212002 1352000 ;2002352000
Palygon i THA 4122002 352000 2002352000
Polygon i THA 412:2002 150000 2002150000
Polygon i THA 412:2002 150000 2002150000
Polygan 412:2002 352000 2002352000 -

31 8: Ltﬂm-ihﬂuﬂﬁ‘:mﬁ‘lwﬂluwmﬁ;ﬂﬁ'ﬁm’ﬂafh CROPTHA.SHP

ududaya Shapefile ﬁﬁﬂ’]?’\diﬂﬁuﬁﬁﬂﬁ Wen Tl uuaniuansfnunsewuudiaesio
¢ Shape — fAimurgtinredieyaluusiarsnanisdeays (Record)
o Country — sialrzmAmileiuluuinieys Admin.shp.
e Prv_id — sWadawiamilauluwudndeya Admin.shp.
e WSTA - sartagfianianing 10x10 Alawns
e Soil id- AR
¢ SMUCODE - wiraniseraaduuuanassdtn (Simulation Mapping Unit: SMU) ilae

‘Aspansdandagiennia (WSTA) uazswambeneuiifiu (Soil_id)



Fratauaui wilsedhirasdminguasiaail (Example of CTHA571.SHP)

21 9 uanssatulasdnludmdnguasiest Ussmaine dadn CTHAS571.SHP

A

‘Polvaqn.: THA 571..3973 330000 : 3373330000 a]
Polygon_ i THA 571.:3973 330000 : 3973330000 =
Polygon. i THA 5713973 170000 : 3973170000

Polygon i THA 5713973 482000 : 3973432000

Palygon_: THA 5713973 330000 ; 3973330000

| Polygon i THA 571:3973 400000 : 3973400000

Polygan_ i THA 5713973 170000 : 3973170000

Palygon i THA 57113973 400000 : 3573400000

Polygon__ THA 5713973 402000 ; 3973402000

Palygon, i THA £71:3973 330000 ; 3973330000

Potygan_ THA 671.3973 482000 ; 3373482000 _:1

59 deduladoludwdrgquanasiil dszmalne $ai1 CTHA571.SHP

winfeyaudasinluszivdariadmmedayamiisufurzdulszmaitan suasaman A nTg Uy

RIABI\UTZAUAINIR
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ﬁ'ﬂﬂﬁiﬂauuuﬁniiuqmﬁum‘aaﬂizmsﬂwﬂ {Example of SOILTHA.SHP)

- 91 10 uamasatinuufingugauralsandlnedadn SOILTHA.SHP Wl#fumiuayaszfainnsy

WAy

Attributes of Soiltha.sh

- Shap 0
Polygon ¢ 350000
Polygon 350000
Polygon_ 350000
FPolygon 350000
Palygon 350000
Polygaon i 590000
Polygon 350000
Polygon i 360080
Polygon 580000
| Peolygon__; 350000

Polygon 1590000

é

LI

i

7 10: ﬁoﬂthmmuﬁlnejuiﬁﬁuﬂmﬁi:mﬁhﬂ%fﬁ SOILTHA SHP

uflndioya Shapefile Gilmsadayatlsznaudsialil
¢ Shape — fuuariinuesdayslwirazsansdaya (Record)

e Soil_id — s ngngadiu
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Matnaunuinguganuralssinalng (Example of STHA571.SHP)

g 11 uanssiotnusminguaaveesrziudwdalulszvalnedadn STHAS71.SHP i léfuanu

AATIEIRINN TR AR Y

ol Stha571.shi~

b

74 attributes of Stha571.shp
Shape | Seil id

Polygon 902080
Polygon 330000
Palyaon 330000
Folygon :3300800
Polyqon (802000
Polyaon i 330000
Polygon 330000
Polygon 330000
Polygon 330000
Polyaon ;330000
Polygon 330000

l

w1l wningugeduressiuimialulsrmalnededn STHAS71.SHP

widayaiinsedsyaiwduarit SOILTHA.SHP luszdudsina Taflqmlrzasditenisuamsdiogs

falildindayafunnisznornisanuaniuuudnaes
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rs'i"mthuuuﬁn‘%nqﬁmmmmﬂ'a‘zmﬁlwﬂ (Example of WSTATHA.SHP)

g1l 12 uamssnatnaunuiiniagienimsssulssmalnededn WSTATHA.SHP ladeFfuminayanziann
START #alffuannuuidnass CCAM

f ' atuibutes of Wiha.shp
‘| £Shabe | -~ Country ] Prviid | - Wsta )
[Polygon_ TTHA 41212002 -]
{Polygon i THA 41212003 1
Polygon i THA 4122004
Polygon i THA 4122043
Polygon  : THA 412 : 2044
Polygon i THA 412120456
Polvgon i THA 412:2083
Polygon i THA 412 : 2084
Polygon i THA 412: 2004
Palygon i THA 412 2044 '
| Polygon I THA 4122045 -

gl 12: umuﬁin?mqﬁmmmxﬁuﬂ?:mﬁ‘lﬂﬂ%ﬂdﬁ WSTATHA.SHP

ullndeya Shapefile Usznauduaisedssialii

*

Shape — dustiiavasdoyaluwiarsaniidaya (Record)

Country - simlszina

s Prv_id — sWiadanin

WSTA — saniagienntasuna 10 x 10 Alawes
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ﬁ’qathunuﬁn?mgﬁmmmmszé’ué’wi’m (Example of WTHAS571.SHP)

g1 13 uasaietnaunuiiniaglanaszaudanialulszmalnedadn WTHAS71.SHP 1a9dauin

gUAIITENT
ﬂz-j\{‘v‘tha’_j?‘! shp __‘_J ‘{"\;_'tzn
- a5
—
;‘ ‘\
[ 3
1 R
T_u N
LS
)i .
L' P
HtT ;
_ R
(i
1.shp
Polygon : THA 57113916 -
Polvgon  : THA 57113973 ;l
Palygon  { THA 57113974
Polygon i THA 5713475
 Polygon  (THA 5713976
Palygon : THA h71:13977
FPolygon i THA, 5714032 _ :
Palygon i THA 5714033
Polygon i THA i B71:4034 .
Paolygon i THA © 57114035 '
Prtoman i THA iR7114n3R T
7u 13: u.uwﬁ'n‘%mqﬁmmmi:ﬁuﬁmfi’mqumﬁmﬁ fed1 WIHAS71.SHP

windayaidnnmedeyaitudvaty WSTATHA .SHP tuszdutsana Seilqmlszasddianisuansde

ya doyanfiomanuusarddaiulufindeyauun ASCI usnannuiindeyall
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CERES-Rice model ASCI| file format
wusaesdiig DSSAT-CERES Rice Wuitudayauuy ASCIT vfiwnnidiuasfifdunanisdmac

TIULLATARS

a d a Ld -
wRndaygaiiwwansAuIntassuudiang (Input files)

wuudnaeddin DSSAT-CERES Rice saannsfeya 4 4lisldun

ayaenIA 1 wnanasinadan * WTH

=

T

ar

o dayswugnesudin § wnansasinudica * CUL

[ s

L4

o dayatudiu f winanasaiedon *.SOL

4

o dayadrnisudndng § vnanaasinading * RIX

wHndayananisArunrastuydiaas (Output files)

wuudnaedtte DSSAT-CERES Rice dinanuanisanuenmannuans lud

s ET.OUT
e Evaluate.OUT
s  FloodN.OUT

¢ FloodW.OUT

e HEADER.QUT
List OUT
OVERVIEW.OUT
PlantGro.out
PlantN.out
SoilN.OUT
SoilNbal.OUT
SoilTemp.OUT
SoilWat.OUT

*  SoilWatBal.OUT
. Summary.OUT'l«ilﬁ'ammmmuamsﬁ'mqtuﬂanwwmmmﬂﬁ‘ﬁﬂuu,ﬂm

ANNUTTEMIARBNITHART 1D
o  Weather.QUT
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Fetudndayanianianeiluuudians (Example of Weather file)

5 = ot £ %4 d’ L Ld i 1 Ld 1] a
dayandonmamedu (g1 14) Winensawnnrswuudnaadn udeyadndunanisduou
TunszurundUATIETUe LaznITANEU BT LUAN-RT-a1na dayasniavnligldnudandulgn

Mnsnsanuasdssnaun1sAnwNansEnLTeRNwen A Liataazaqn

*WEATHER DATA :Chiang Mai

@ INSI LAT LONG ELEV TAV AMP REFHT WNDHT
CMMC 18.750 98.920 330 -99.0 -99.0 -99.0 -99.0

RCATE SRAD TMAX TMIN RAIN
02001 17.1 22.6 9.3 0.0
02002 20.7 24.7 8.2 0.0
02003 20.7 24.4 8.0 0.0
02004 20.8 23.8 5.4 0.0
0z005 21.3 Z21.8 4.0 0.0
02006 21.5 23.0 3.8 0.0

02365 14.2 23.9 10.1 0.0

al14:  faduksdaysgfiowna suinedadusluaiil 2002



Aratraudntayaiusnssudtn (Example of Rice Genetic Coefficient file)

2 ol 4

BRYRWUTNTTNY

apauuusany DSSAT-CERES rice dssnaudaa 3 wlndayaifiu ldun

o dayaanzaesiensinadne (Crop characteristics: FILEG)

14 el

s Jayail

wefnenasianszgadne (Ecotype characteristics within a species: FILEE)

28

o dayawizvugdnn (Cultivar characteristics within an ecotype grouping: FILEC) g1/

15 fisuszfuarmiufinildiinimessuacnasaeudo

*RICE GENOTYPE COEFFICIENTS: RICERO30 MODEL

!

! COEFF DEFINITIONS

[[— == —

| VAR# Identification code or number for a specific cultivar,

{ VAR-NAME Name of cultiwvar.

1 ECO# Ecotype code for this cultivar points to the Ecotype in the ECO

1 file (currently not used).

Pl Time period (expressed as growing degree days [GDD) in &C above

! a base temperature of 9gC) from seedling emergence during which

! the rice plant is not responsive to changes in photoperiod. This
! period is also referred to as the basic vegetative phase of the

1 plant.

! P20 Critical photoperiod or the longest day length (in hours} at

! which the development occurs at a maximum rate. At values higher
! than P20 developmental rate is slowed, hence there is delay due

! to longer day lengths.

1 P2R Extent to which phasic development leading to panicle initiation
! is delayed {expressed as GDD in eC)} for each hour increase in

! photoperiod abeve P20.

! P5 Time period in GDD eC) from beginning of grain filling {3 te

! 4 days after flowering) to physioleogical maturity with a base

! temperature of 9gC.

Gl Potential spikelet number coefficient as estimated from the

! number of spikelets per g of main culm dry weight (less lead

! plades and sheaths plus spikes) at anthesis. A typical value

! is 55.

! G2 Single grain weight (g) under ideal growing conditions, i.e.

! nonlimiting light, water, nutrients, and absence of pests

! and diseases. :

! G3 Tillering cecefficient (scaler value) relative to IR64 cultivar

! under ideal conditions. A higher tillering cultivar would have

! coefficient greater than 1.0.

!G4 Temperature tolerance coefficient. Usually 1.0 for varieties

! grown in normal environments. G4 for japonica type rice growing

! in a warmer environment would be 1.0 or greater. Likewise, the

! G4 value for indica type rice in very cool environments or

! season would be less than 1.0,

!

@VAR# VAR-NARME........ ECO# Pl P2R PS5 P20 Gi G2 G3 G4
! 1 2 3 4 5 [ 7 8
TROOC1 KDML1CS IBOOCL 5072.31233.C 386.5 12.7 45.7 .0270 1.00 0.%5
TROO002 NIEW SANPATONG IBOOCL 495.81283.4 364.2 12.7 46.7 .0277 0.70 0.85
TROO0O03 SUPANBURY &C IB5001 540.0 154.7 4%7.0 11.% 7.7 .0280 1.00 1.03
TROOO04 CHAINAT 1 IBOO01 570.0 122.8 334.8 11.9 €3.1 .0278 1.00 1.00
TROCOS poA 1 IBOOO1 388.5 2¢.0 38l1.8 12,0 73.8 .027% 1.10 1.15

15 Amlazdnd fugnssdnlneifelfnutuudians DSSAT-CERES Rice

a3
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aadraurnaayaiu (Example of Soil file)

Fayaawctuiu (gU 16) dwiumslidauivurudias: DSSAT-CERES rice MlunsAnnnes

o :’ - - - - - 2 14 L =3 o .J..
nwadrroainTudy lulasisulufu meimun-ssuRviaeassinda aanssuunsdafiursansawmun g

*S0IL

!

!

*THO2740001 SCs Re 93 UNENOWN t 274 Roi Et IBOQ290001

@SITE COUNTRY LAT LONG SCS FAMILY

UNKNOWN THAILAND -99,000 -99.00C ARERIC PALEAQUULTS

@ SCoM SALBR SLU1 SLDR SLRO SLNF SLPF SMHB SMPX SMKE

BN 0.13 28.3 0.00 76 1,00 1,00 1B001 IBOCLI IBOOL

& SLE SLMH SLLL SDPUL SSAT SRGF $SKS SBDM SLOC SLCL SLSI  SLCF SLNI  SLHW SLHB SC
12 AP 0.127 0.241 0.333 0.83 -99.0 1l.61 0.33 20,5 11.6 0.0 -99 5.2 4.6 2
38 BA 0.147 0.260 0,337 0.57 -99.0 1.860 0.06 25.0 9.6 c.0Q -99 5.5 4.5 2.
50 BT 0.129 0.24% 0.336 0.41 -99.0 1.60 0.03 21.0 16.2 0.0 -99 5.5 4.4 2.
70 BT 0.141 0.255 0.337 0.20 -%9.0 1.60 0.04 23.5 13.3 0.0 -99 5.0 4.0 3.
93 BC 0.127 0.242 0.334 0.1%9 -%9.0 1.61 0.05 20.5 1i4.2 0.4 -39 5.2 4.0 3.

qu 16:  dayasiernzduiudanislieunsudians DSSAT-CERES rice

W oW



praguintayadnnisuandtn (Example of rice production management

| file)

ar = j i 3/ 9 { o ‘il
winfeyadansndntin (s 17) weliglfnuuuuirasuianisdnnnuansznureanisanuula

30

anussanAtanfidisantsndsfatinvaraon auysal Araunguiiadumsudnudnuanssiu Tiun fuiufdin

mudn nsidnaadsyn nsliilanfiuasfuvdd

windeyaiiFandy FILEX §idouammsnlfundasunisuaa ldaudeanas

*EXP.DETAILS:

@PEOPLE
-99
BADDRESS
-99
@SITE
-99
*TREATMENTS
BN RO C TNRAME. ... .t i e i eiannn CU FL
1100 0-0-0 NPX San Sai 1 1
21 0 0 0-0-0 NPE Hanhg Dong 1 2
3100 0-0-0 NPK San Pa Tong 1 3
4 100 0-0-0 NPK Roi Et 1 4
*CULTIVARS
@C CR INGENO CNAME
1 RI TR(O01 XDML 105
*FIELDS
@L ID FIELD WSTA.... FLSA FLOB FLDT
1 CMMC8501 CMMCBSO1 -59 0 IB0O0O
2 CMMC8502 CMMCES01L -85 0 IBOOD
3 CMMC8503 CMMCB50:L -99 0 IBOOO
4 CMMCB8504 CMMCSS501 -99 0 IBQOD
BL .o XCRD oo it ieenan. YCRD .....
1 0.06000 0.00G00
2 0.00000 0.00000
3 0.00000 0.000600
4 0.0C000 0.00000
*INITIAL CONDITIONS
Qec PCR ICDAT TICRT ICND ICRM ICRE
i RI B5246 500 -99 1.00 1.00
@C ICBL SH20 SNH4 SNO3
1 5 0.374 10.0 0.7
1 8 0.374 10.0C 0.7
1 i9 0.341 5.0 0.5
i 28 0.369 3.0 0.3
i 38 0.3869 3.0 0.3
1 51 0.344 3.0 0.3
@c PCR ICDAT ICRT ICND ICRN ICRE
2 RI B5246 500 -99 1.00 1.00
@C ICBL SH20 SxNH4  SNO3
2 7 0.421 1C.90 0.7
2 24 0.393 1iC.< 0.7
2 2% 0.414 5.0 0.5
2 74 0.440 3.0 0.3
2 120 0.477 3.0 0.3
BC PCR ICDAT ICRT ICND ICRN ICRE
3 RI 85246 500 -99 1.00 1.00
RC ICBL SH20 SNH4 SNO3
3 11 0.305 10.0 .7
3 30 0.317 0.0 0.7
3 75 0,315 5.C 0.5
3 120 0.317 3.0 0.3
3 150 D0.320 3.0 0.3
Qac PCR ICDAT ICRT ICND ICRN ICRE
4 RI 85246 500 -9% 1.00 1.0¢
@C ICBL SH20 SNH4 SNO3
4 19 0.333 10.0 0.7
4 38 0.337 10.0 0.7
4 50 0.33e 5.0 0.5
4 70 ©.337 3.0 0.3
4 93 0.334 3.0 0.3

ICWD
1.0

1 1

2 1
301
4 1

ICRES

ICRES

ICRES

TCRES
0

1 0

10
1 0
1 0

ICREN
0.00

ICREN

0.03

ICREN
.00

THUBD201RI EFFECTS OF APPL. N & ENVIR. ON RICE

1

(ol lale]

1
1
1

SLTX
—99
-29
-%9
-95

ICREP
0.00

ICREP
0.00

ICREP

ICREP
0.00

0 ¢

(=]l el

0
c
0

SLDP
51
51
51
51

.SLEN
0.0

o Do
o oo

ICRIP
100

ICRIP
100

ICRIP
100

ICRIP
190

ID S0OIL

FLNAME

IBOO750001 -99
TRO1G20001 -99
IBO0720001 -99
THO27400G1 -99

.FLWR
0.0

Q.
0.
a.

o o0

ICRID
15

ICRID

ICRID
15

ICRID
15

.5LAS
0.0

Qoo
[ =N -]

ICNAME
-99

ICNAME
-99

ICNAME
-99

ICNAME
-99



*PLANTING DETAILS

fP PDATE EDATE PPOP PPOE PLME

PLNAME
1 85246 -9% 5.0 25.0 T

-99

*IRRIGATION AND WATER MANAGEMENT

@I EFIR IDEP ITHR IEPT IOFF
1 -9% -499 -99 -99 -99

@I IDATE IROP IRVAL IIRV
1 85246 IRGQ3 50.9 Q
1 B5246 IRCO9 100.0 [

1 B5246 IRDOS8 2.0 0
1 85246 TIR0O1Q 0.0 G

*FERTILIZERS ({INORGANIC)

BF FDATE FMCD FACD FDEF FAMN
1 85246 FEQD2 APOL6 10 18
1 85276 FEQ02 APOLZ2 1 19
2 85246 FEQ02 APOle 10 37
2 85276 FEQO0Z APOL2 1 £y
3 85246 FEQQZ2 APO16 iag 546
3 85276 FEQ0Z APO1Z2 1 56
4 85246 FECOZ APOLle 10 75
4 85276 FEOQ2 APO12 1 15
5 85246 FEQD2 APO1S 10 G4
5 B5276 FEQQ02 APOI1Z 1 94

*RESIDUES AND ORGANIC FERTILIZER

@R RDATE RCOD RAMT RESN RESP
1 85246 REQO1 500 0.53 -99
*SIMULATION CONTROLS
@N GENERAL NYERS MNREPS START
1 GE i0 H S
@N OPTIONS WATER MITRO SYMBI
1 oP Y Y Y
&N METHCDS WTHER INCON LIGHT
1 ME M M E
@N MANAGEMENT PLANT IRRIG FERTI
1 MA R R R
BN QUTPUTS FNAME OVVEW SUMRY
10U N Y Y

@ AUTOMATIC MANAGEMENT

@N PLANTING PFRST PLAST PHZOL
1 FL 85239 85253 40
@N IRRIGATION IMDEP ITHRIL ITHRU
1 IR 30 50 100
@N NITROGEN NMDEP NMTHR NAMNT
1 NT 30 50 25
@N RESIDUES RIPCN RTIME RIDEP
1 RE 100 1 20
@N HARVEST HFRST HLAST HPCNP
1 HA 0 B6246 100

qul7:

PLDS

IAME
-99

FaMp
-95
-89
-99
~59
-99
-99
-98%
-59
-99
-99

RESEK
-89

SDATE
85246
PHOSPE

EVAPO

RE3ID

FROPT

PHZOU

100
IROFF
IBOO1
NCODE
IB001

HPCHNR
g

PLR5

20

IAMT
19

EAMK
-99
-99
-99
-99
-89
-99
-99
-99
-98
-99

RINP
-99

RSEED

2150
POTAS
INFIL
HARVS

GROUT

PH20D

IMETH
I1BQ01
NAOFFE
IBOO1

31

PLRD PLDP PLWT PAGE PENV PLPH SPRL
0 5.0 0 25 25.0 3.0 0.0
IRNAME
-99
FAMC FAMO FOCD FERNAME
-99 -99 -99 -99
-%9 -99 -9% -98
-99 -99 -99 -9%
-99 -89 ~9% -99
-99 -99 -99 -9%
-99 -99 -99 -99
-9 -99 -99 -99
-99 -99 -99 -93
-99 -99 -99 -99
-98 ~99 -99 -59
RDEP RMET RENAME
15 -99 -99
SNAME. ..o v viiianmrnaenann
Effects of appl. N & envi
DISES CHEEM TILL
N N N
PHOTO HYDRO NSWIT MESOM
C R 1 G
CAQUT WAOUT NIOUT MIOUT DIOUBT LONG CEOUT OPOUT
N Y Y ° N N Y N N
PSTMX PSTMN
40 10
IRAMT IREFF
10 0.50

wHunss A TLarttniRe e mwuudiass DSSAT-CERES rice
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L4 [ =,
AR Hﬂ'aﬂﬂ LL‘].!‘UQﬂﬂ’rNﬂﬂ']WQu@’m"lﬁ CCAM

ANEUTTAYS
ldannisAtunmresLuudnananiisniarzau)inia (Regional General Circulation Model:
RGCM) (Funin CCAM model (Gordon ef al., 2002) finnsdafeyaningluuurasudnfayauuu
ASCIIL fludaysmeilaawsazniagiiomnidsnn 10 x 10 Alawns uwudnasaiionnia CCAM model g4
sandayanfianmareduiuarosindens vazadmnlifuiuwudasdn 4 siia ud
1. SRAD(S) Ssdaneenindlutasndudy

2. TMAX (8_) gruvniiaimageqs

3. TMIN(S) qmuqﬁmmmé’im

4. RAIN (S ) tRsnanivdu
F99287 L UNTINADS

ind1aes CCAM Winadwdiflu Climate scenarios tielduszneumsdnuuansznusesnisalao
wlegmwussanmed Wi
1. 1.0 x CO2 szwinat) 1980-1989
2. 1.5 x CO2 szwinetl 2040-2049
3. 2.0 x CO2 szwinil 2060-2069

nslfdaya CCAM Auuuudiaastis DSSAT-CERES Rice
Wsuns MRB-Rice shell fnalnlumsudlaspluundeys CCAM Widugiluuuees ICASA weonas
fonassuuinsadtin i@lesvmausnifuiflunafassusiasniagfiennis feyamuiaunaneniszmalng 1§

4 d S e ws
wuitlszinns 400 Mbyte uasanansnifaFalddn
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agiluanisAnun

goun e At e unanssnurentnldsuudaussannialanms Auduam e saesing

o 3 ~ a o - | e i ol - o W 1ol e A

waziautivluninnaedunriueandaalsldun duwe Au a1m daadn Aoaeu wazing falifianuisun
anfiurulnetinddalugiiniail

- o

anunwaindsEiiAsauaraulafulwmddsdefuuansznuresninuAsuuaau s
Tansieaasiupanatmsrasnewasifsutnluginaedenciuaemdsddldun Mmm 3uan doai
Auman usslrefidnumudes dnanddawuenan-sin uazuuvadasisu delufintseniuluseiuynraussad
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1. To assess and identify partner institutions for the study of Impacts of Global Climate
Change on Thai’s Food Security in each country.

2. To carry out need assessment of the partner institutes to participate in the Study.

3. To assess available information for the Study.

Lk oy
denttiuns
1. 97 #7. 299098 AURTINT ARCINERIANERT W Anendtduelud

2. 9. a2 g 1w mEEnd ansinuasmand pinandeaeuuiu

WwURULAS R EsIU TENA
Uszimang i (Bhutan)

1. Agromet Office, Council of Research and Extension, Ministry of Agriculture,
Thimphu, Mr. Karma Tse-ring ka_tsering@moa.gov.bt

dszinriiwei (Cambodia)

1. Royal Agriculture University

2. Ministry of Agriculture

3. Agronomy Dept., Prek Leap National Agriculture, Phnom Penh, Mr. Pech Sithan
psithan{@yahoo.com

UszmAangnsuiglszaigudn (China)
1. Yunnan Agricultural University, Yunnan Province

UszinAgsnsaigiszaiauar: (Lao PDR)

1. Faculty of Agriculture, National University of Laos

2. National Agricultural Research Center

3. NAFRI, Nong Vieng Kham, Vientiane, (Mr. Thavone Inthavong)
4. Lao-IRRI Project

UstnAgssufgauniwiiosin (Myanmar)
1. Department of Agriculture

Usmnpgsisnid susrantudonun (Vietnam)

Legume Research and Development Center

Hanoi University of Agriculture

Ho Chi Minh University of Agriculture

Sub-Institute of Hydrometeorology of South Vietnam
Can Tho University

e

AMPUANTITLAUNIA

05SMAR Mo TG690 BKK-VTE 0815-0925
06MAR Tu VN840 VTE-HAN 1740-1845
08MAR Th VN908 HAN-KMG 1120-1405
1IMAR Su CA905 KMG-RGN 1215-1300
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13MAR Tu TG304 RGN-BKK 1005-1145
13MAR Tu TG698 BKK-PNH 1730-1845
14MAR We TG699 PNH-BKK 2025-2130

dszanunsAtiganeainayulag ane.
SALAaB AT 50,000 umwm sieAu
Fdiei@ns 10 fux 2,000 um = 20,000 ww siaats
Anfivn 10 Fu x 4,000 v = 40,000 v v sian
AN 2,000 uw dadszne x 3 dszna = 6,000 1 Aeau
Arniauniu 1,000 v dadszind x 5 dszne = 5,000 U Aeay
Adun i ludszma 2,500 vvasdszme X S Uszma = 12,500 uw siaau

391 133,500 uw siapu
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TASIATNNSHNAUTH

Tasedafenseinausy

NTENAEUSHIEVINIUN 0-00 FUITAN maas WanAuNTEnoUsNTUsunss DSSAT 4 uazszuy

MRB-Rice shell GIS #alsznoumsAnssouiulatetne lrsiivadeussunsuaziuutindmmiusenisse

Wi

Walaussany

1090 NGV L

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

Introduction to model

DSSAT, IBSNAT, and ICASA History and Overview

Simulation of biological processes (J.W. Jones & J.C. Luyten)

Simulating basic growth and development processes: Carbon balance
Simulating basic growth and development processes: Phenological Development
Simulating basic growth and development processes: Growth and Development
Minimum Data Set Concept

Estimating Genetic Coefficients Concepts

Cultivar Coefficients CERES Model

. Genetic Coefficients for Growth and Development
. Soil data inputs and utilities

. Water limited production, soils, and weather

. Weather data

14.
15.
16.

Nitrogen Limited Production

Nitrogen Limited Production: Plant Processes

Experimentation, Model testing, and calibration of parameters
Systematic Procedures for model calibration

Evaluating risk and sustainability

SEA START RC: Research on impacts of climate change
Simulating long-term changes in soil carbon and productivity
Climate changes and climate variability effects on crop production
Crop production systems modeling in a spatial framework
Decision Support System for Cassava Production: MunThai 1.0
Simulating spatial variability

Simulating pest damage

Using crop growth models to analyze yield gaps from pests, soils, weather, and
management

wULEnAR

R

9.

Installation DSSAT version 4.0

Using XBuild to construct a FileX for Potential Production

Effects of Different Cultivar and Genetic Coefficients and creating a New Cultivar
CERES-Rice Species coefficients — simple definitions

CROPGRO Species coefficients — simple definitions

CERES-Maize Species coefficients — simple definitions

Steps in genetic coefficient estimation

Using WEATHERMAN to create and check weather data files for use with the crop
models

Converting soil survey information into DSSAT crop model soil profile inputs

10. Using XBuild to modify a FileX: Production with water limitations



11. Soybean in Thailand and Field Experiment at the Multiple Cropping Center,
CMU Irrigation Experimental Station

12. Using XBuild to modify a FileX: Production with water and nitrogen limitations

13. Calibration and evaluation of DSSAT models using in-season growth analyses data

14. Creating crop measurement files for model validation

15. Using XBuild to create a FileX for seasonal analysis

16. Seasonal analysis exercises

17. Creating a sequence FileX using XBuild

18. Sequence analysis exercises

19. Case study

20. Spatial analysis exercises

21. Creating FileX with environmental modification and crop management files (FileT)
for plant growth data from the Georgia Envirotron

22. Creating FileA and T to simulate Pest damage
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DAILY PROGRAM
A Training Program on DSSAT 4 and MRB-Rice shell GIS tools

Assessing Food Security, Crop Production, Nutrient Management, Climatic
Risk and Environmental Sustainability with Simulation Models and GIS
tools
December 1 - 11, 2003
Chiang Mai University, Chiang Mai, Thailand
International Consortium for Agricultural Systems Applications
The University of Georgia, Griffin, Georgia, USA
International Center for Soil Fertility and Agricultural Development, Muscle Shoals,

Alabama, USA.
Introduction
Day Hour Activity Responsibility
Mon. 0830 Registration Woralux
Dec 1 Somjit, Pawida
0900 Welcome Phrek Gymmantasiri
0920 Opening Ceremony Dean, Agriculture
0945 Introduction of Participants and Faculty Attachai/Gerrit
Administrative Issues Attachai
1015 . Break
Group Picture Kongtat
1045 Goals, Course Qutline, Schedule Gerrit/Attachai
1100 Computer & Network Issues/Computer setup Chalermpoi/Prakan
1200 Lunch, MCC terrace
1300 History and Overview of DSSAT, IBSNAT, Gerrit Hoogenboom
and ICASA

READING/REFERENCE: UEHARA CHAPTER IN KLUWER BOOK, PP. 1-7,
JONES CHAPTER, PP. 157-178

1400 Introduction to Systems Approach Gerrit Hoogenboom

Reading/Reference Jones and Luijten
Chapter on Modeling Biological Systems (Handout)

1500 Break
1530 Distribution and Installation of DSSAT Version 4.0 Gerrit Hoogenboom/

Software Paul W.
Wilkens/Attachai :

Reading/Reference Handouts
1630 Exercises: Running Crop Models Gerrit Hoogenboom/

Paul W. Wilkens
Attachai/Prakan
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1730 Reception, MCC’s courtyard Woralux/Pratana

Potential Production

Day Hour Activity Responsibility
Tue.
Dec2 0830 Simulating Basic Growth & Development Gerrit Hoogenboom

Processes: Phenological Development
Reading/Reference Boote et al. chapter in Kluwer book, pp. 99-128
1000 Break

1030 Simulating Basic Growth and Development Gerrit Hoogenboom
Processes: C Balance & Growth (CROPGRO)

Reading/Reference Boote et al. chapter in Kluwer book, pp. 99-128
Jones et al., (DSSAT documentation)

1100 Simulating Potential Production, ICSim Gerrit Hoogenboom
Reading/Reference DSSAT4 Volume 3 Chapter | User’s guide (pdf file)
1200 Lunch

1360 Simulating Basic Growth and Development Gerrit Hoogenboom
Processes: C Balance & Growth (CERES)

Reading/Reference Ritchie et al. chapter in Kluwer book, pp. 79-98

1430 Minimum Data Set Concept Gerrit Hoogenboom
Reading/Reference Hunt and Boote chapter in Kluwer book, pp. 9-40

1500 Break

1530 Learning the DSSAT 4.0 File System Gerrit Hoogenboom
Reading/Reference DSSAT3 Volume 2, Chapter |

1600 Creating FileX: Potential Production Gerrit Hoogenboom/

Paul W.
Wilkens/Attachai
Reading/Reference DSSAT3 Volume 2, Chapter 1, pp. 1-93;
DSSAT3 Volume 1. Chapter 4, pp. 111-143

1630 Exercises: Simulating Potential Production Paul W. Wilkens/
Gerrit /Attachai

1730 Adjourn



Day Hour
Wed.
Dec3 0830
0500
Reading/Reference
0930
Reading/Reference
1000
1030
Reading/Reference
1100
1200
1300
Reading/Reference
1330
Reading/Reference
1500
1530
1730

Activity

Feedback on exercises and software

Concept of Species vs. Genetic Coefficients
Boote, handout of definitions

Cultivar Coefficients — CERES Models
Ritchie et al. chapter in Kluwer book, pp. 79-98
Break

Cultivar Coefficients - CROPGRO and Other
Models

Boote et al. chapter in Kluwer book, pp. 99-128

Species Coefficients, CROPGRO and CERES
Models

Lunch

Estimating Genetic Coefficients, Concepts

Mavromatis et al (DSSAT Documentation)
Exercises: Genotypic Sensitivity Analyses
DSSAT3 Volume 3, Chapter-4, pp. 201-233
Break

Exercise: Genetic Coefficient Calibration

Adjourn

4]

Genetic Coefficients for Growth and Development

Responsibility

Gerrit Hoogenboom

Gerrit Hoogenboom

Paul Wilkens/

Gerrit/Attachai

Gerrit/Attachai

Gerrit/Attachai

Gerrit Hoogenboom

Gerrit/Attachai

Gerrit/Attachai



Day Hour
Thurs.
Dec4 0830
0900
Reading/Reference
1030
1030
Reading/Reference
1130
1200
1300
Reading/Reference
1400
1500
1530
Reading/Reference
1600
1730

42
Water Limited Production, Soils and Weather

Activity Responsibility

Feedback on Exercises and Software Gerrit/Attachai

Simulating Water Limited Production Gerrit Hoogenboom
Ritchie chapter in Kluwer book, pp. 41-54
Break

Soil Data Inputs and Utilities Gerrit Hoogenboom

DSSAT3 Voiume I, Chapler -3, pp. 49-90
Saxton's soil parameter utility; Gijsman et al (DSSAT Documentation)

Exercises: Soil Data Files Gerrit/Attachai

Lunch

Weather Data Inputs and Utilities PWWilkens/Attachai

Pickering Paper Handout
DSSAT3 Volume 3, Chapter 3

Paul W. Wilkens/
Gerrit Hoogenboom/
Attachai

Exercises;: Weather Data Files

Break

Gerrit Hoogenboom/
PWWilkens/Attachai

Creating File X: Water Balance On

DSSAT3 Volume 2, Chapter 1, pp. 1-93
DSSAT4 Volume 2, Chapter2 '

Paul W. Wilkens/
Gerrit/Attachai

Exercises: Water Limited Production

Adjourn



Nitrogen Limited Production

Activity

Feedback on Exercises and Software
Break

Simulating Nitrogen Limited Production
Processes in the Soil

Godwin and Singh chapter in Kluwer book, pp. 53-7
Gijsman et al., AJ paper (DSSAT Documentation)

Lunch

Simulating Nitrogen Limited Production

Processes in the Plant

Day Hour

Fri.

Dec5 0900
1000
1030

Reading/Reference
1200
1300

Reading/Reference
1400

Reading/Reference
1500
1530
1730

Bowen et al. chapter in Kluwer book, pp. 189-204
Creating FileX: Water and N Balance On
DSSAT3 Volume 2, Chapter 1, pp. 1-93

DSSAT4 Volume 2, Chapter?

Break

Exercises: Nitrogen Limited Production "

Adjourn

43

Responsibility

Gerrit Hoogenboom

PW/Attachai

PW/Attachai

Paul W. Wilkens/
Gerrit Hoogenboom

Paul/Attachai
Gerrit Hoogenboom



44

Experimentation, Model Testing and Calibration of Parameters

Day  Hour

Sat.

Dec 6 0830
0930
1000
1030
1100
1200
1300

Reading/Reference
1400
1500
1530
1730

Sunday

Dec 7

Activity

Tour of MCC Research Farm
Feedback on Exercises and Software
Break

Simulating N in soil

Plant N

Lunch

Systematic Procedure for Model Calibration
DSSAT Volume 4, Chapter-6

Exercises; Model Calibration

Break
Continue Exercises

Adjourn

Free day
Continue Exercises

Responsibility

Attachai Jintrawet

Gerrit/Attachai

Gerrit Hoogenboom

GH

Gerrit Hoogenboom/
Paul/Attachai

Gerrit Hoogenboom/
Paul/Attachai

Gerrit Hoogenboom/
Paul/Attachai



Model Validation and Calibration

Day Hour Activity Responsibility
Mon. 7
Dec8 0830 Exercise: Model validation & Calibration Gerrit Hoogenboom
1000 Break
1030 Exercise: Continue Gerrit Hoogenboom
Paul/Attachai
1200 Lunch
Exercise: Continue PWW/GH/AJ
1500 Break
1530 Uncertainty, Risk, BMPs, and Sustainability Gerrit Hoogenboom

1730 Adjourn



Day

Tue.
Dec 9

Hour

0830

0900
1060

1100

1200

1500

1530

Model Applications

Activity

Research on Climate Change

Exercises: Seasonal Analysis
Break

Exercises: Seasonal Analysis

Lunch

Break
Continue Exercises

Adjourn

46

Responsibility
Suppakorn

Chinvanno

Paul/Attachai
Gerrit Hoogenboom

Paul/Attachai
Gerrit Hoogenboom

Paul/Attachat
Gerrit Hoogenboom
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Day Hou

Wed.
Dec 10 0845

Reading/Reference
0920

0937

1000
1030

1100

1200
1300

1330
1400

1500

1530
1730

1900

47

Model Applications
Activity Responsibility
Climate Change and Climate Variability Gerrit Hoogenboom

Rosenzweig and Iglesias chapter in Kluwer book, pp. 267-292
Seail Organic Carbon Gerrit Hoogenboom
Demo Create File X: Sequence Analysis Paul Wilkens
MZ-Fallow-SB-Fallow
Three handouts: Case study, Creating a sequence File X using XBUILD,

and Sequence Analysis Exercise.
Break
Demo Create File X: Sequence Analysis Paul Wilkens/GH
Exercise: Sequence Analysis

Case Study
Experimental Data

Lunch
Simulating Spatial Variability Gerrit Hoogenboom
Spatial Analysis Paul Wilkens
Demo: IDSS Paul Wiikens
Demo: MTDSS Attachai/

Vinai Sarawat
Break

Continue Exercises
Adjourn

Dinner (@ Thai Restaurant The River Bar



Day Hour

Thr.
Dec 11 0830

Reading/Reference

0930

1000

1100

1200
1300

1400

1500

1530

1700

48

Model Applications
Activity : - Responsibility
Yield Improvement and Yield Gap Analysis Gerrit Hoogenboom

White chapter in Kluwer book, pp. 179-188

Continue Exercises
Case Study
Experimental Data

Break
Closing Ceremony and Certificates Vice President for
Research Affairs,
Prof. Dr. Chackree Senthong
Gerrit/Paul/Attachai
Lunch
Model Applications: Decision Support Systems Gerrit Hoogenboom

Continue Exercises
Cagse Study
Experimental Data
Break

Group Discussion of Applications and Needs Gerrit Hoogenboom/
Attachai

Adjourn
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Training Program on Assessing Crop Production,
Nutrient Management, Climatic Risk
and
Environmental Sustainability with Simulation Models

1- 11 December, 2003

aw. - e :
ity 448 g
* R Hgﬁ i

Participants
DSSAT4 & GIS Tools Training Program

December 1-11, 2003

Bhutan
I. Mr. Mahesh Ghimiray mghimire{@druknet.bt
RNRRC-Bajo. Council of Research and Extension (CORE),
Ministry of Agriculture, Bajothang, Wangdue,
Wangduephodrang, Bhutan, 252

2. Mr. Tirtha Bdr Katwal tirthakatwal@hotmail.com
RNRRC-Khangma, Council of Research and Extension (CORE),
Ministry of Agriculture, Yongphula Road, Kanglung,
Trashigang, Bhutan 252




3. Mr. Karma Tse-ring ka_tsering@moa.gov.bt
Agromet Office, Council of Research and Extension,
Ministry of Agriculture, Thimphu,

Thimphu, Thimphu, Bhutan 252

Cambodia
1. Mir. Pech Sithan psithan(@vahoo.com
Agronomy Dept., Prek Leap National Agriculture
Phnom Penh
Cambodia

Iran
2. Mr. Nozar Ghahreman nghahreman(@yahoo.com
Ph.D. Student
Dept. of Agronomy and Agrometeorology
Punjab Agricultural University (PAU)
Ludhiana, 141004, India

Laos
3. Mr. Thavone Inthavong i_thavone@yahoo.com
GIS Specialist
National Agriculture and Forestry Research Institute (NAFRI),
P.O. Box. 811, Nong Vieng Kham
Vientiane, Lao PDR 856

South Korea
4. Dr. Hwang KyuHong agromet{@chol.com
Encosys Co., Ltd., Research Part, RM 231, 8-Dong, Industrial
Complex, #555-9, Hogae, Dongan, Anyang, KyungGi, South
Korea, 430-080

5. Dr. Shim Kyomoon kmshim(@rda.go.kr
National Institute of Agricultural Science and Technology
Division of Agricultural Environment and Ecology
249 Seodundong, Suwon, Gyeonggi, South Korea, 441-707




Thailand

6.

10.

11.

12.

13.

4.

Dr. Poramate Banterng bporam@kku.ac.th
Lecturer, Dept. of Agronomy, Faculty of Agriculture
Khon Kaen University, Khon Kaen, Thailand, 40002

Dr. Hatsachai Boonjung boonjung(@ccs.sut.ac.th
Asst. Prof., Suranaree University of Technology,
Muang, Nakhon Ratchasima, 30000, Thailand.

Mr. Chitnucha Buddhaboon chitnucha@yahoo.com
Researcher, Prachinburi Rice Research Center

Ban Sang, Prachinburi 25150 Thailand

Phone :0-9803-2295 Fax :0-3727-1009

Dr. Vichien Kerdsuk vich ke{@kku.ac.th
Researcher, Research and Development Institute
Khon Kaen University, Khon Kaen, Thailand, 40002

Dr. Jirawan Kitchaicharoen jirawank{@chiangmai.ac.th
Lecturer, Dept. of Agricultural Economics, Faculty of
Agriculture,

Chiang Mai University, Chiang Mai,

Thailand, 50200

Mr. Sahaschai Kongton sahask(@access.inet.co.th
Researcher, Land Development Dept.

Ministry of Agriculture, Bangkok

Thailand, 10900

Dr. Suwit Lachasiriwong suwit{@kku.ac.th
Associate Prof., Dept. of Agronomy, Faculty of Agriculture
Khon Kaen University, Khon Kaen, Thatland, 40002

Ms. Nittaya Phakamas nittaya_p{@hotmail.com
Ph.D. Student

Graduate student, Dept. of Agronomy,

Khon Kaen University, Khon Kaen, 40002, Thailand.

Ms. Prancheewan Ponphang-nga pporn@csc.ku.ac.th
Lecturer, Faculty of Natural Resource and Agro-Industry
Kasetsart University Chalermphrakiat SakonNakhon

59 Chiangcure Muang District, SakonNakhon Thailand. 47000
Phone: 0-4275-4088-106 Fax: 0-4275-4098
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15. Dr. Preecha Prammanee pramm(@access.inet.co.th
Researcher, Suphanburi Field Crop Research Center
U-Thong, Suphanburi

16. Mr. Sukit Ratanasriwong sukit_r@hotmail.com
Researcher, Roi Et Agricultural Technical Service Center,
Roi Et, Thailand, 45000

17. Mr. Vinai Sarawat vinsar(@kku.ac.th
Researcher, Khon Kaen Field Crop Research Center
Khon Kaen, Thailand, 40000

18. Ms. Sureeporn Sudchalee sureeporns(@icraf-cm.org
Researcher, ICRAF Chiang Mai Office, P.O. Box 267,

CMU post Office, Suthep, Chiang Mai, 50200, Thailand.
Tel: 0-5335-7906-7 Fax: 0-5335-7908

19. Mr. Bhalang Suriharn bsuriharn@hotmail.com
Ph.D. Student, Dept. of Agronomy,
Khon Kaen University, Khon Kaen, 40002, Thailand.

Vietnam
20. Ms. Nguyen Thi Chuc chucnt@yahoo.com
Legume Research and Development Center
Vietnam Agricultural Research Institute, Thanh Tn
Ha Noi, Vietnam

21. Ms. Nguyen Thi My Hanh ntmhanh76(@yahoo.com
Vietnam Agricultural Science Institute
Legumes Research And Development Center
Van Dien - Thanh Tri, Hanoi, Vietnam

22. Ms. Nguyen Thi Hien Thuan hien.thuan@hcm.vnn.vn or
hienthuanvn/@vahoo.com
Sub-Institute of Hydrometeorology of South Vietnam
19 Nguyen Thi Minh Khai, District 1
Ho Chi Minh City, Vietnam, 8408

Observers
1. Ms. Sarinthip Promrit sarinthip@chiangmai.ac.th
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Simulating the Impact of future changes of climate on rice production systems
: Attachai Jintrawet '
Dept. of Soil Sci. and Conservation and Multiple Cropping Center, Faculty of Agriculture, Chiang Mai
University
Prakan Sringam
Multiple Cropping Center, Faculty of Agriculture, Chiang Mai University

Anond Snidwong

START, Chulalengkorn University

Abstract
Agricultural systems is one of the sensitive areas which would be influenced by the projected global
warming and associated climate change. Despite uncertainties about the precise magnitude of
climate change on regional scates, and assessment of the possible impacts of changes in key climatic
elements on our agricultural resources is important for formulating response strategies. In this
study, rice crop yields in North and Northeast Thailand under future climate scenarios from the
CCAM model are examined. The CCAM model predicted that during 2006-2024 the annual rainfall
amount of Khon Kaen and Chiang Mai should be increased around 20 and 50% as compare to the
annual rainfall during 1975-2000. The CERES-Rice model predicted similar ranges of yield for
both locations. In Khon Kaen, NSPT and RD7 rice varieties gave a yield range of 116-486 and 135-
642 kg ha'', whereas Chiang Mai area yield a higher yield range. i.e., 432-1287 and 512-1634 kg ha’
! respectively. However, one should bare in mind the predicted amount of rainfall and the

relationship of more incidents of insect pests.
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AN 2 ARMINITURZNIAWIMAIWAN 7 1eei e uuusasein CERES-Rice

%A AN dumpafiniuuy

WRLINAT ANABIAIN

7 wasadluiu Sowing

8 50% wassuiisnean Germinate

9  50% veinuiivanlusvuiisiu Emergence 7N

1 50% ww?'ué’uqnwuzmﬂq?m,maﬁu End Juvenile san, T

2 50% wesduszezunsdanan Panicle Initiation #m, u, A

3 50% was’u’uﬁﬁwzﬁuqmnwﬂ%ﬂu End leaf growth 50, 1, Ay

4 50% wniduTsesudunisazaiwinues Begin Grain Filling 0, B, 99

5  50% wesuszesgnunniesisz Maturity 70, win

6  50% wesduduiies Harvest

uuas:  Ritchie et al., 1998,
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WeaData (dmnng uas assnde, 2545)

assnaasszuun1saantis (Rice simulation experimental design)
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