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Impact Analysis on 2 x (0 Climate Change
Using a Rice Growing Sinulation Model

LRI AR

B2 &d 7
AagEetd e

1. A&
th7] Foll olatsiRIAIZIA L] o] Haly ol HIste 287} Hogu deHE
AFrhzle s FL feE Aol A AT AP A¥ HH FH4Ls}

5. A58 BeA HHE Y Pctn Lol

71 %8 9438 71& (paleoclimatic records)2 2 $£331Ad 50-100 ppme]
COz 2] W37} 4-5 oC A F 712 A5AzE B dth(Hansen et al., 1986).
Rind et al.(1988)2 7| FEEE o] &% ffH U AFSHUY co:3 F71E
T Aoz AW B4 FUtet 2x AW Fepgd ARE RBdwp gt
Parry 2} Carter (1988) & o|&{%t 7|5 H3lo] Tyt HdAd4tare] Mg 742}
71 &H o] oigt 2 7] (long-term) W ¥H7] (short-term)ol] AH oj&g
B} 213 Horie(1988) & 7| FH 3ol ciyt H3x Qe Wzl raje ABarsy 7
25 o&%u} ot 2y oY 2t BAY HERU A BEHYS] o
Fol 1 LAzt EF ] izt Altos zHEe] Aarske] Adjout B
Melgdct. 19879 Eddy(1987) £} Cooter(1987)-2 mn|=28] Mississippi 2} 92
T1FE CoHtol] HEAA LU 42 FFE| Process BEE o] &3 FEY
A4 9l AabEE ZAN dp ol .

2 dFoAE ol 2 x €Oz 7] Fof ¥ A 2A4E} A5 Z&o] ¥ 2
29 ZFe nA s S AgHld tEEH oo YAY £ U&= 7|F g
BRSO3t A2 FejAHEY o& e AUstn 1 AAE BEsey
gt}

& dFolM AH8-¥ RICEMOD-300 w8 % AlEdold B4 Fig.l & 1983d =
AW AFLA(IRRI) S} Texas A & M the}are] Black land 8] P40 THOE
ey B ASAFE AFEHE AL ¥4 2= dynamic process Rdo|r}

(Oh, 1988).
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d e w3E ASAA G AEHH € 4 o AFH 2L 02 B
“J(USDA) =} 7 A (EPA) A|¢3lo]] Michigan, Hawaii, Florida ti3}z Sof A
4, 5T, $FF Fol uste AatEdct. oy BYe FIF A BEFL
(LA 7] FH 2o 28t A ERERA & B osmsizkoz Aggoldsa,
(2) A1d¢, pesticide Foll 23t B o€ AEAefAo] ¢ e AFH
2 3petsta (3) Il FE4E, 5X¥EE, E323 5 9734 dus
#]3t decision making & #I%t 71 ERAE F& ulgdsts] g Ao},

2. xg g a8y

2 79 RS HAEL E5E AT Y BEASNE, g
2j2tE 5o Yo FESIti AFHE =] MississippiZ 49 2] upland ¥
=292 BrE £Uxwe] WS ypland 2 7pE s HL31dc).

AL ¥ FFE At FLE o2 Arkansas FolA Az gl
Starbonnet 2} Texas W& Natooll th¥t W& (University of Arkansas,1983)
£ o] &3te of2y el FAW dF4 (IRRI1984) oA 7idd [R36
T2 4EH FE oj&slddr}. .

2o dHAEZ A IRRIY EQEY YA Tsloid B £E2AYR
(hydraulic conductivity) X} & & o] &3l T2 7AdY wLsg g A2
BEN2FL BFE 7L, §5, B, FUY, 44, Ad, d2Y 52 n
= 55/3(USDA)YY 19759 HE 1984d H¢e oY J)1EXE Ales}4dr].

2 x COz 7]¥84F Goddard Institute for Space Sudies{GISS)} oA
Hansen et al (1986) 2] ti7[t<c# R (General Circulation Model : GCM)&)
24 grid box 1710(85 °W-95 oW, 31.3 oN-39.1 oN) X} &2} 1610 (95 ¥ - 105
°W, 23.5 °N - 31.1 oN} =[H¢ 7] W Zr5=akof 4A41d o] ofgt 2 x 0, 7]F
AlLtel & Fig.2 - 5 2 Zo] wjalsied ¥ A{y|Eete] 2182 o] &3fgit}.
E e FEFIE %A 3532 A4 FFL vAS (o), 43 B

Ax®y, AZBAS()2 +d3te zhzt 3 &31qc},
3. Z2xt R HE

¥ AS7|5 ] olEXH2] 2 x €0z 71Fof thl GISS J|FRmue] A:
71 &3t ol tisted BF ASFNE HYT o]l& zlTe] o4 tfaizde] o
A&7 H 9] Bii=o] tigt =& F W (evapotranspiration) & Fig. 63} go] 27}
g B4l

o] A AFAHE Table 13 ol 2 x €O, 71%8] H$ 7|8 7% (base
climate) of thidte] 2} HAF TF BFY ZAPol Z7184E Edr) oL
2 x Co2 7|7} 712 9 Z53 712 Ay vi=e] Zutato] Lol IR A
& 437150 Xt {¥(dynamic)3lgds] L2 A"} 3 Table 29
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Ao A 2 x C0z 7] F2t 71 271F] 8] Baa xols BASE T35S o
Hrp BjBASH G Bt &2 AolE HPN 2 x €02 JFRAAN Y=
M Ao &2 W Ay F15 B4t I o8 HYE 29y L
ZI2ol H7HE 2 x €0z 712452 2318 W 432 Ajecdes AET of
ot}

BAT FF Hito] chidt olE 2708 AN¥FRAL Fig. 7,8 3} Zo] 30% 2}
20% rEF7tdol ¥ QAo HoixE ztzh Bodvh, ol AIA 2 x coz 7]
FollMe 7271F ZEh e AAS Lo tisle] 23]y &2 Haars
HEo #A4 FFA 2 8 Wzl it olE J|FY Azt xole=
VERR] Estgict. O ol fE 2 x €0 7)o AE Ao tiyt HesBaA
ol +EFFol FEYW I Fol TAIGo] T RoF iy s wjRolr),
mheb ch 7l Foll COxoFo] Wolz|al ol& QI 7] 23 &5 HAS €0z 7}
2of7F Hul7ta] =e] gaare FokslsE RAe2 Ueldon} 1 oAby co, 2

7h7t i g 23y e ¥ ez ML)
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Table 1. Percent probability of the favorable rice yield of the base
climate and the 2 x CO2 climate change (1951-1985),

Base Climate 2 x COz Climate
Variety Rice Area

Vo L LP) Wo Wy W2
Starbonnet Arkansas Ar 0 46 91 34 94 100
Starbonnet Arkansas Ar 3 37 89 23 86 97
IR36 Jackson Ar 9 40 74 34 89 91
IR36 Jefferson Tx 3 44 94 21 88 94
Nato Jefferson Tx 3 34 38 21 71 94
Nato Wharton Tx 3 71 100 32 97 100

Table 2. Yield departure(g/m?) between the base and the double CO2
climate in the five irrigation treatments(1951-85).

Variety Rice Area Vo ¥y W2 W3 Wa

Starbonnet Arkansas Ar 233 272 119 110 142
Starbonnet Arkansas Ar 175 313 72 62 55
IR38 Jackson Ar 106 170 43 20 20
IR38 Jefferson Tx 98 131 37 20 19
Nato Jefferson Tx 146 64 47 47 47
Nato Wharton Tx 150 168 58 50 50




Figure 1
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I Schematic of the RICEMOD growth simulator. D = plant population age (d); DD} = daily total PAR
on day D (calfem?); DL = day length (h); FL, FS; FR, FF = fraction (g/g) of photosynthate partitioned
to panicles (F), leafl blades (L), culm and leaf sheath {8), and roots (R); H = hour of the day (H= 0 at
sunrise) (h); HAGE = plant age at harvest (d); L= leaf layer (the top layer is layer {); LAI = Jeaf 2rea in-
dex, m?®fm?; PCTNL = percent nitrogen content of leaves (g/g x 100); PIAGE = plant age (d} at panicle
initiation; PMAX = maximum daytime net CO, exchange (g/m? per h), PMRLL = daily net CO, ex-
change (g/m?) for lowest leaf layer; PT(D) = total net CO, exchange (g/m?) during daylight huurs of
day D; SPLWT = specific leal weight (g/m?); TMAX = max daily temp (CC); TMIN = min daily temp
("C); TPAGE = age (d) of plants at transplanting; TPDATE = transplanting date; W = total wt of plant
population (gfm?); WF, WL, WR, WS = dry wt (g/m?) of panicle, leal blades, roots, and leaf sheath and

culm(McMennamy- and 0'Toole, 1983)
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Figure 2 : GISS 2 x COzrclimate change increment information
of temperature with interpolated daily values for
the grid box 1710.
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Figure 3 : GISS 2 x COp climate change increment information
of precipitation with interpolated daily values for
the grid box 1710,
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Figure 4 : GISS 2 x €0y climate change increment information

- of temperature with interpolated daily values for
the grid box 1610.
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Figure 5 : GISS 2 x COz climate change increment information
of precipitation with interpolated daily values for
the grid box 1610.
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Figure
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7 : RICEMOD-300 average trend of yields with irrigation
applications for Starbonnet, Arkansas County from
1951 to 1985,
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Figure
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8 RICEMOD-30D average trend of yields with irrigaticn
applications for Starbonnet, Jackson County AR from
1951 to 198S5.
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