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Abstract; One primary purpose of regional simulation is to predict the spatial yield variation and temporal yield fluctuation,
with presently available geographical database. Most crop models are site-specific, and some researches have attempted to
up-scale the crop models for regional simulation. However, few have emphasized on their performance and uncertainties.
The performance of regional simulation in China was evaluated in this study, and CERES-Rice model was employed in the
simulation. In order to assess the suitability of model application for environments in China, we first calibrated the crop
model at plot scale over main rice areas. Second, we calibrated and validated the CERES-Rice model at regional scale using
the statistic of RMSE, cultivar coefficients and management practices were aggregated into each sub Agro-Ecological Zone
(AEZ). Last, for analyzing the performance of the regional simulation, we simulated the historical (1981 —2000) rice
yield at 50 km 50 km grid scale, and compared the simulated with census values. Results show: the pattern of yield
variation captured by model in most of the rice areas, especially in the main rice planting regions, i.e. AEZ 1 —4 (over
95% of the total rice cultivation area) , with RMSE < 22% . Some regions showed bad results, i. e. AEZ 5 and 6 with
RMSE% 24% — 30% . Simulated year-to-year yields matched well with the census values. 71.01% of simulation grids
showed a bias less than 30% , most of them concentrated in the main rice planting areas. Therefore, the regional simulation

is able to produce a reasonable estimation in spatial yield variation and temporal yield fluctuation, it can be used as a tool
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to provide information for policy makers at macro scale. There were various sources of uncertainty in the study and were

analyzed in the discussion section.

Key Words; CERES-Rice model ; regional simulation; uncertainties

VeI E Iy — R RGEA T I8, B 2 B B S BT AL, A e b I b R 25
ZAGIR, AR A E BTN EETB > — . RSB YRR R 5T 6] RBE R o SRR, B 760 i
Kb B RBENIZ RS WAIE , (B R el MR P SRR 2 WS B30 T A B A8 A S T AT B S
RSB EIESS WATBIX A S X IR E Az R EE ERfE AN, Hsh, RS/GIS HAR DL K & X S 7
(IR FRPE GCM K SCREHI 4% ) — i AR BERTE B - 315 B, VR AR 20 15 1 26 X I8 R JBE AR F0 4% &
7 T i S L7 7 25 () ST ) RLBE 25 S IRV, S e B ot A VR R T R BE B K b o VRS KSR L2 A
JEIA R A 2 1) R , B PR BT AR A B P B R MR i 25 AR (e L, B R VR B0 B F B — A 3
Jri R R, B ITEN S TR E . KRG 2 YRR T R X B8 F R 4R
R R B A Hh TR X SRR R 22 A/ NI A 8 MR PR B R, R 2 W I AT T 2238, 9 g
TG A0 BE AR T AT DX I v (R S BRI AR R 7 22, BUAS T — B B R

SR 6 X387 P 5 R (AL, LA 3 , XA 101 45 S RE A 7E 25 KRB _E PRSI BR AR b 2B PR L
SR AT LA T 50 00 0 SR e ol A 7 AR A B i) B B, — R AT B p AL, S R X A v
K3iF J5 ) CERES-Rice Bi%I 41l T 50km x 50km P&k T 1980 ~2000 453 [ 9 E K 75 10 7 &, I 5 Rl At
BURVANAZ = BT Tl , B WBIILE 5, DL T K5 AR
1w
1.1 CERES-Rice /Yyt Al

20 {22 70 4RI, 32 E BRAR AL B AR 4% 52 AT 52 b o (IBSNAT) 5 32 [ [ 9 AN A i A T 48
BTE— , fr 4 TR AR5 3 F5 R G0 (DSSAT) , Fi TR/ 47 & A ERBE R TARE AR A T AR
MK R R AR AT BSR4 % R G B2 B Rt SR b R MR A > —  ASCi G
CERES-Rice %13k [§ DSSAT S i (Version 4. 0. 1) , %A ] 7 H B0 [5] 7K A5 i R 7E 45 A 08 A S IR
AT AR R ERP R, UL BB E £ BARKIL LR
1.2 {EYPRET 3k fURE v

N T B CERES-Rice MRI7E TR AL IIRE 17, 1 267 xR R HEAT SE 00 0 5 b IO HE FNIRAIE , %o I Rl
NFET T REBFS™ o ASCH IR ) GENCL MR R 9 5 Fh S HHEAT T 3 B M IGATE , Bk
RS IR
1.3 VEUpRETE Y I e vt R A

X S v A R R AT (R AT R BB B . (KR v 1 D Al 2 A S [ 25 IR 430 1 S 36 3 R
T R i £t X ] 5 RV T 50 5 R e, 33X 28 S5 R PR LA 338 I TR ) AR S 5 A 25 0 5 o A A
b, BRI [R]2 18] X 358 A S A B3 e e 05 B g 23 A S5 R e, TG 72 ) — 2 ) X4, P O S R T R TS 38 47
FZS ] SR o RIS AR AT A — R A X 1 00 A 25 20 5 e e B B i AR e v R s 3 B e
TEFEAT SR M 75 B4R — 52 KSR R v AP S BB TT . AR SCRIF 1998 ~2000 4E4 [ 145 ASSE 8 v
4k 525 Z5 /K RESLIR VLI BHE , $e% T IF 2R3 BRI 5 7 KoL B DR B, 3 B R A i B A 6 T4
R, LUKASAESIX (AEZ, K55 B35 X ) Sy A 3T, 38 5k AR DX 458, P 3T A 3l A8 400 (0 01 52 61 100 289 7 A 2%
( RMSE) e 52 % X N i 5 AP B S SO S B, A5 , 18 FIRER 2 104 KRB F R B 2
BB T A A SLH 5 1998 ~ 2000 47K RS BB A B 3 5 B BB 10145 SR R S I W B i 22 5, LA
B [ 7K R A 25 X 0 X SRR R o LA v Oy T IR 45 55 T Sk

http ://www. ecologica. cn



43 REfF : 4 5. CERES-Rice 2 X I FIRCR FIIRZE K IR 2005

1.4 [XI0 F RIS A2

3 T A% CERES-Rice [X 38 A0S , ) FH X 3845 i B J5 RS0, BE4L T 1981 ~ 2000 4E [ o #5
(50km x 50km ) 7K FGF= 8t , 35 R VR AV 45 SR LU Be . X SBURBE0L BT A S 1) 33 500 ok 1 b R B2
Bl PR AR L X RIBFFE B SR L 1:100 7 25 [A150HE B , 2% 08 A - S0 25 (R B, (0% I S 80 T4y
BH TG HREMAR AR GRS R SRR pH [E. AL WAE B HhR TERAES BT
P IEBE E F ANL KAMREAE , BT AR Ritchie J73:" i RS M AISR A& BHE ) RIS A (R
AKYERE, 48 TR K B R E K B KR, SEEIRNSRE T ES S RiREtk 4 E 750 4
S G VLI ELHE (1980 ~2000 4F ) , 4045 F 575 6 SR 15 ek B RN B, A8 7 3 A P 60 A i 4
Pohlert'"*’ () 771 By H BB B4 T 3R

R AR P B S B T U 1, o R HEAT T 25 I PO AR b ( PA% 233982 50 km x50 km) ' 44>
PR F) S5 B S VR T B RS 5l ) Sl 0, IO B U 32 B A (24 N A8 K T 0.2 B | kAT 8
BN B E AR ) , T EL A B (BB SR o 5 45 ) 0 R B e R v R E o

PR S =, S 4 AR I BA 1980 ~ 2000 4R SERR A I B9 2, 1 SR PR 26 e 37 g 4
P P B E] 2000 EH AR, AR5 FA AN E B 0 B R P B 16 S0km x S0km [9 #4% 78 25
i
1.5 FHREE RSB T

T HFSOREITE R B X A IR, SCEE LUK AGAE S X (38 1) g B R, 78 DX A2 ) R o] R 12 B
% 3 R B T MMEE B S R 7 B 5 7 iR 2% (RMSE) FIAF-4 BE T8 % D-index (3277 BE4ME 5 5¢
VIR A3 7R B SRR BT, BB T SCRR ™) | S SR B % 2 [ 2 i R R 2s (6] b i 25 AR R, IE X B AT/ 2
ST BE AT

F1 KBERESKHRIH
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Table 2 The comparison of simulated average yield and census yield at grid scale

HEARKX AEZs 1 2 3 4 5 6

AR N 244 606 222 220 335 269
Xﬂﬁ(f;};ﬁ;(?i@ﬁ%) 5841(912) 6993(1087) 6516(1015) 6393(1249) 6224(1143) 6128 (1711)
i]ﬁ#).(?;%(:‘lzﬂﬁﬁ) 5913(1059) 7000( 1065) 6222(781) ** 6540(1114) 6718(620) ** 7027 (606) **
MERE r 0.203 0.137 0.111 0. 091 0.085 0.070

R? 0. 451** 0.370** 0.333** 0. 302 ** 0.291** 0.265**
RMSE(RMSE% ) 1042(17.9% ) 1531(21.9% ) 1093(16.8% ) 1405(22.0% ) 1530(24.6% ) 1882(30.7% )
D 0.66 0.63 0.58 0.60 0.23 0.49

* P =0.05 7K 52 3 Significantly at the 0. 05 level, * * P =0.01 KB 3 Significantly at the level 0.01 level

2.2 mpERE EREIRCR

XML B 5 M MR T 5 A B R = R AR AR . B 2 2 EK R = XA F- 3 7= & 5 7
A RAE 1980 ~2000 PSR AT LAE Y, RIS & 5 8 2 = 2 pERT B b % B H —E M —3
P B[] X X Fh— B R BUR R, R T AR K 2 KR I, MU S A & B ik 0. 75, B4~
S (1983 41996 4F55 ) Sb , KER M FAn WI & B 3h—3B, BN IREE LA IR 1 X3 X 4 KBRS 2,

http ://www. ecologica. cn



43 REfF : 4 5. CERES-Rice 2 X I FIRCR FIIRZE K IR 2007

HtA 0.35 KU ERIAFE R A EUAEOR 5.6 KHCRALF , AMEMIUE S5 Z A MW Z 5K, 756 E B H AR X
AR5 XAFE BEFREy 0. 29, X AT REJE ty TR Al ™ B R 2 Fh R R, Horb 4 B/ U RS RE A T AR Rk
BT RBRRBLANR TGOS, 72 B AT IR AP AL AR KT, B REVER s 142 A5 A X S AR R 15
B, B s PR Z X KA e B R N, BRI (B PR 5 A& BEAN o (HER ORI, 2K R = X (I 2 X)),
F T8 BT AR T AR S R B AR X R AR UE S SE PR E R Z R BN, 7T AE —E 2 B bR ™ & B4R P
BBhiEl.

—e— Fif)) 7 & Simulated yield —=— H#5 77 & Census yield
6800 — 7600
AEZ1 AEZ2
7400
6400
7200
[
6000 7000
[ 6800
5600
RMSE% = 3.76% 6600 RMSE% =2.81%
D=0.35 D=0.75
5200 I I I I I I I I I | 6400 I I I I I I ! ! L J
1980 1984 1988 1992 1996 2000 1980 1984 1988 1992 1996 2000
7400 — 7600
- AEZ3 AEZ4
e
=
g) 7000 -
=
(5}
=
f=1
S
=
]
o B
Fay RMSE% = 4.33% 6000 RMSE% = 4.44%
o D =037 D =0.47
5800 I I I I | L ! ! 1 J 5600 L ! L L ! L I I I J
1980 1984 1988 1992 1996 2000 1980 1984 1988 1992 1996 2000
_ 7800 —
7400 AEZS5 AEZ6
7000 7400 |-
7000
6600
6600 |-
6200
6200 |-
5800 5800
5400 |- RMSE% = 10.5% sa00 T RMSE%=17.1%
D=0.29 D=034
5000 L ! L ! L L L ! L | 5000 L ! ! ! ! L ! ! ! |
1980 1984 1988 1992 1996 2000 1980 1984 1988 1992 1996 2000
A4 Year Ay Year

B2 AEKRES ™ B -5 I8 2 51 1980 ~2000 48 1 5284k
Fig. 2 The simulated and census year-to-year mean yield (1980 ~2000) for each AEZ
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Fig. 3 Relative RMSE of simulated to census yields for period of 1980 —2000 at 50 km x50 km grid scale
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