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A Decision Support System to Study the Impact of Climate
Change on Food Production Systems
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Abstract

Impacts of climate change on crop production systems decision support system tool was developed,
under funding support from the Thailand Research Fund (TRF) and the International Consortium for Agricultural
Systems Applications (ICASA). The CropDSS tool allows users to link four spatial databases; namely,
administrative, crop planted areas, soil boundary, and climate grid maps with four crop simulation models in DSSAT
(Decision Support System for Agrotechnology Transfer). The models have been extensively tested in Thailand,
requires a minimum data sets of climate data such as solar radiation, temperature, and rainfall. Users may use

CropDSS program to study the impacts of climate change on agricultural systems in an integral approach.
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24 Crop models
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Figure 1. Overview of the components and modular structure of CropDSS interface.
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Figure 2.

Comparison between the observed (OBS) and simulated (SIM) averaged rice yields during 1980-1989

from 76 provinces in Thailand using eight different statistics.
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A9 1. deyaindndmiulisunsy CropDSS (Inputs requirements of CropDSS shell)

as

= X 4
dayaiTanun
1. D:\Project066\Admin WiLLNUATELANTUNATES

2. D:\Project066\Crop WLLEUNTBLIAANIHNARNT
3.  D:\Project066\Soil ALILHLATALLIALNUT AL
‘ . .4 -
4. D:\ProjectO66\Weather INULNUNAITINYNBINA
E P A N PPN M)

5. D:\Project066\FileX \fiLdayan1sannIsn
6. D:\Project066\Model Wiudayasiamnsnasasiidaninmsineide
7. D:\Project06\Observed ifudiayanisudnfiaszuusdaiiafisuiunanisdiuan
8. D:\Project066\Output HLHaYAKANITATUINIIBIULLAIAD
E:\E1980-89\ tiiudayanfiain1a ECHAM scenario A2 1941l 1980-89
10. F:)\E1980-89\ \fiudayaniainia ECHAM scenario B2 1841l 1980-89
11. G:\E1980-89\ iiudiagyagiia1nA ECHAM scenario A1B w841l 1980-89
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A99 2. dayatidndmiuuuuenaas DSSAT (Inputs requirements of DSSAT shell)

1. CADSSAT45Weather inudiayaniaainia (Weather data) 1eiutadusazaniiingasainia Usznavdas
a. fAnqseding (Solar radiation in MJ m” day’)
b. qruuQiigaRA-Ange (Maximum and minimum temperature in °C)
c. Funnuingy (Rainfall in mm day )
d. iufa(Latitude in decimal)
e. audinduresirafuaulasanlad (CO, in ppm)
2. CA\DSSAT45\Soil ifiudayanu (Soil data) wiazgamu
a. lanzaiu (General)
i.  Soil water simulation
® Surface runoff
® Soil Albedo
® Permeability
® Drainage
® First stage soil evaporation
ii. ~ Soil N Simulation
® ‘Weight of organic residue of previous crop
® ‘Weight of root residue of previous crop
® C/N ratio of surface residue of previous crop
.ﬁ Depth and percent incorporation of surface residue incorporation
b. laWIzUARETUAY (For each soil layer)
i.  Soil water simulation
Depth to bottom of each layer
® Saturated soil water content
® Drained Upper Limit of extractable plant water (Field Capacity)
® | ower Limit of extractable plant water (Wilting Point)
® |nitial soil water content
® Relative root distribution
ii.  Soil N simulation
® Soil pH
Bulk density
Organic C

® |nitial soil nitrate concentration
® |nitial soil ammonium concentration
3. CADSSAT45\Crop name \iufayan1sannisuan
a. Jutlgn (Planting date)
b. ATUMUILLLAT (Planting density)
c. ?:ﬂ:ﬂgn (Row spacing)
d. nsliingaiseniu (Irrigation management including dates, amount, and depth of applications)
e. m‘ﬂ.ﬁﬂﬂ'lutﬂnﬁu (M fertilizer management including dates, amount, depth, and types of applications)
f. Wufitldalgn (Cuttivar selection)
g. agaRuLgn (Soil type)
h. MaanntingaeInA (Weather site)
4. C:)\DSSAT45\GENOTYPE iudayawugnssui
a i.r"imﬁuﬁ'mmn'l? (Phenology coefficients)
b. itnunsFula (Growth coefficients)
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A1979 3. Menssulsmeldnusainnsauaninalullsunsu CropDSS shell (Outputs

options for CropDSS shell)

ﬁ':uﬂnﬁmﬁufi’uwm‘naeqqnmmxﬂqn (DATES)
SDAT (5u§un'1ﬁmm Fuaasi] Simulation date (YrDoy)
PDAT (futlgn uzasil Planting date (YrDoy)
ADAT (Fugenmaniutesi] Anthesis date (YrDoy))
MDAT (Tugnurinneeiss Maturity date)
HDAT (fuiffuifien Harvest date)
DTF (szeizinanrzwdndtlgn-aannan)

DTM (F281219815EMd WUgN-gnunnagiss)

FwlAeafuTinwinudia (DRY WEIGHT, YIELD AND YIELD COMPONENTS)
DWAP (u?wﬁnmﬁm?aﬁauﬁuﬁﬂqn (nn Aaw@nuas) Planting material weight (kg [dm]/ha)
CWAM (ﬁwﬁnmﬁmu‘mﬁﬂuﬁuﬁﬂen (nn dleianund) Planting material weight (kg [dm)/ha)
HWAM (ﬁ'mﬂ'nmuﬁmu‘jaqnuﬁmm‘hz (nn Amanumf) Yield at harvest maturity (kg [dm)ha)
HWAH {u?wﬁnuanﬁmﬁmﬁmﬁm (nn Aawanuaf) Harvested yield Harvested yield (kg [dm]/ha)
BWAH (ﬁwﬁnﬂmﬁ'm§ﬂs:wjﬂqmﬂﬁmﬂm (nn AaLanumAs) By-product removed during harvest (kg [dm)/ha)
PWAM (ﬁwﬁhﬂnmau’jﬂqnuﬁmaﬁ?z (nn siglanunf) Pod/Ear/Panicle weight at maturity (kg [dm]/ha))
HWUM (ﬁwﬁnfmﬁnu'jﬂqnuﬁmm?n (nFusBw@n) Weight g/unit Unit wt at maturity (g [dm]/unit))
HEAM (drusuiin/sasdleqnurinaeadss (au. e Az Number #/m2  Number at maturity (no/m2))
HEUM (-a"'mmLuﬂ'mmm?aﬂndaanuﬁmqa‘m (au. AasaTaiin) Number #/unit Number at maturity (no/unit))
HIAM (3TuuuG /AT, ﬂaqnuﬁmqa’s‘?: Number #/m2 Number at maturity (no/m2))

LAIX (#m"'i'l.mj}aqm LAl maximum Leaf area index, maximum)

Fawlafunfini) (WATER)
IR#M (émwn?anws'lﬁ’ﬁwaﬂszmu (ﬂ%q) Irig apps # Irrigation applications (no))
IRCM (1.ﬁ:.|'lmu?’l‘mﬂ‘::mu (131.) Season irrigation (mm))
PRCM (ﬁuﬂmﬁﬂduﬁhqqﬂqn (#31.) Total season precipitation (mm))
ETCM (1J‘w1m15'|mm:ma (43.) Total season evapotranspiration (mm))
EPCM (Lﬁmm'iﬂmm:mﬂ (4W.) Total season transpiration (mm))
ESCM (ﬁqu&ﬂ?:tﬂﬂﬁﬂnﬁqﬁu (u31.) Total season soil evaporation (mm))
ROCM (Jmﬂmu?'ﬂ“mi'] (NH.) Season surface runoff (mm))
DRCM (ﬁuﬂmﬁﬁn§n (43.) Season water drainage (mm))

¥ o oy ——
SWXM (Ufannuunindigsialsidiegnurinieddss (un.) Extractable water at maturity (mm))
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M99 3. (pia) (Con't)

sautlniinafiuhulnsau (NITROGEN)
NI#M [4‘muﬂ?wmmﬂﬁﬂu'lul‘mmu (N application # N applications (no})]
NICM [ﬁ’mﬁnumﬂﬂmmmw‘e"n"ld(Total Inorganic N applied (kg [N]/ha)]
NFXM [twiinaesslulanauiisisldmaanggniamazalgn (N fixed during season (kg/ha)]
NUCM [13'1uﬂfnwmﬁm‘lﬂmnuﬁ‘ﬂmﬁﬂ (N uptake during season (kg [N)/ha)]
NLCM [iwinasesng hilasaufignazéreainduin (N leached during season (kg [NVha)]
NIAM [ﬁmﬁfnmmﬁﬂv}aﬁun?u"lu'imwuiuﬁmﬁmﬁunﬁm (Soil Inorganic N at maturity (kg [NJha)]
CNAM [éﬁuﬁnmmmq'lu?mmu'ludqumﬁﬂEu-nmﬁ'n (Tops N at maturity (kg/ha))]

GNAM [inminuessalulnnaulundasesie(Grain N at maturity (kg/ha))]

ﬁ’auﬂnﬁmﬁuﬁw&’uimqiuﬁu (ORGANIC MATTER)
RECM [ﬁ'ml'nmm w1 (Residue applied (kg/ha))]
ONTAM [&'1uﬂnmaﬁun’%u"lu’imLﬁuluﬁuuﬁ:uuﬁqﬁu (Total Organic N at maturity, soil and surface (kg/ha))]
ONAM [Tminvesdurighulasianulufu (Organic soil N at maturity (kg/ha))]
OPTAM [ﬁﬁvﬁnuﬂaﬁuﬂ?ffﬂﬂMa?ﬂluﬁuua::uuﬁqﬁu (Total Organic P at maturity, soil and surface (kg/ha))]
OPAM [Hutinvesduviieanesalmudleiuifien (Organic soil P at maturity (kg/ha))]
OCTAM [fiwiinuesduvidmiuerluduuayunAaiu (Total Organic C at maturity, soil and surface (kg/ha))]

OCAM [tihwiinuesduvidanfuevluduiiewiuin (Organic soil C at maturity (kg/ha))]

fwlsfeafundnnmasetin (WATER PRODUCTIVITY)
DMPPM [w@mnw thwsinudesietfanasindu (Dry matter-rainfall productivity (kg[DMYha/mm[rain])]
DMPEM [H&RANTH ThwinufseBunnnaeszme (Dry matter-ET productivity (kg[DMJha/mm[ET])]
DMPTM [w@snm timiinukesietunaniszme (Dry matter-transp. productivity (kg[DM)ha/mm[EP])]
YPPM [HAANTH uanaRse BNty (Yield-rainfall productivity (ka[yield)/ha/mm[rain]))]
YPEM [HAANTN uaHARsRF I INAEIEMY (Yield-ET productivity (kg[yieldVha/mm[ET]))]

YPTM [H&ANTW HanRRAAaLFuIINTZIve (Yield-transpiration productivity (kglyieldVha/mm[EP]))]
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