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Table 2 The significance test for the relationship

HES

between summer corn output fluctuation quantity and

the suitability degree for 8 cities in Hebei Province

Wig MERBR BN o 0 25 S

JE 1L 0.3744 34 =>q(0.05)=0. 339
JE i 0. 4334 34 >q(0.02)=0.398
M 0. 4033 34 >q(0.02)=0.398
i K 0. 4059 34 >a(0.02)=0.398
B & 0. 3861 34 =>q(0.05)=0. 339
H 3 0.3337 34 >q(0.1)=0. 287
k5 0.3153 34 >q(0.1)=0. 287
AFRE 0.2911 34 >q(0.1)=0. 287
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Table 3 The summer corn output fluctuation quantity
prediction model in different reported time in eight

cities of Hebei Province

Wig o HHE LY F{i FEKK
FEI 7 ] AY;=145.8521r —28.1282  4.5773%  4.1491
8 Apf]  AYy=131.8838x,—46.2796  4.7056*  4.1491
9 Al AYy=132.6361x; —67. 6749  4.7249" 4.1491
By 7 A AY;=382.51640 —72.1036  8.2863%  7.4993
8 A ] AYy=358. 2022z, —105.161  7.6575*  7.4993
9 Hh)  AYo=355.46192; —132.964  7.8857*  7.4993
W 7 Apf) AY; =946, 31860 —148.71 113443 7.4993
8 A  AYy=536. 14210, —160.829  8.2912*  7.4993
9 Ahf]  AYo=477.74762;—193.095  21.7719*  7.4993
Mk 7 AhE] AY; =354, 6831 —69.5896  6.8674*  4.1491
8 Al AYs=385.2927x, —134.468  15.6246*  7.4993
9 A AY,=288.3183x; —122.835 12,5925 7.4993
W& 7 Hdh]  AY;=185. 246741 —21. 433 7.4031* 4. 1491
8 HHhi)  AYy=162. 5642, —24. 6851 6. 8756* 4.1491
9 A AY,=157. 214623 —51. 1252 13,0250  7.4993
g 7 AdhA) AY7 =368, 1032, —68. 792 8.3646*  7.4993
8 Ah] AYy=272.4996x,—68.2241  6.4473*  4.1491
9 Al AYy=276.53592; —101. 758  10.3759**  7.4993
i 7 A AY;=149.5801x —38.4258  4.3222%  4.1491
8 Hhf]  AYs=141. 67222, —41.7908  4.4518*  4.1491
9 Af]  AYo=153.94232; —53.1228  4.7685*  4.1491
FEE 7T Ao AY;=83. 53732 —26. 2778 6.0347" 4.1491
8 ] AYs=82. 30852, —32. 5752 6.6153*  4.1491
9 Hhh]  AYy=74. 131725 —34. 2559 5.3516* 4.1491
Weow s xSRI 0.05,0.01 (9 BEPER L .
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Table 4 The average accuracy of forecasted corn
output in different reported time foreight cities from

1991 to 2005(unit: %)

i THHH 8 Aty 9 At
1991 94.0 93.5 93.0
1992 86. 5 87.6 87.8
1993 88.8 88.7 88.5
1994 92.6 94.7 93.1
1995 94.8 95.3 94.4
1996 94.4 93.7 93.8
1997 83.4 86.8 89.0
1998 91.9 91.4 91. 1
1999 84.8 88.0 90.0
2000 92.4 93.2 93.5
2001 90. 4 90. 4 89.5
2002 86.0 85.7 86.7
2003 92.6 91.9 91.4
2004 94.8 94.0 94.0
2005 96. 4 96. 3 97. 1

BRI . B AR BE 3 WK TR A o T 41 o o
KAE N 99. 3%, fie/IME g 87. 8% F-#4fE H96. 8 %0 5
T E iy 3 = 9500 19 7 8300, ME W R AE 9006 ~
94.9% A& 15% , MERTR<T90 XA 5 27653 il
B 221 57 ¥ 1041 o A0 R 4 i A 96. 6%, 96. 9% I
97.0%.,

RS 2006 £F0 2007 FALHAEERTEMRERSLRETLL

Table 5 Comparison between summer corn yield forecast results and the actual yield in the year of 2006 and 2007

Ay W AY %’F/Tifﬁ AY (e / (kg » hm %) AR ER R/ %
/(kg+hm™?) 7 ffify 8 4y 9 Jay 7 Ay 8 Jhay 9 Ja)
FE 285 195 90 45 98.5 96. 7 96.0
8731 315 150 165 60 97.3 97.6 95.9
M 405 450 180 345 99. 2 96.0 98.9
2006 15 255 75 90 90 97.0 97.3 97.3
K 75 315 150 195 96.1 98. 8 98.0
= 345 —45 —30 105 93.5 93.7 96.0
i R —15 75 30 75 98.5 99.3 98.5
HRE 15 195 195 225 97.5 97.5 97.0
JE I 197 71 53 19 98.0 97.7 97.1
JER B 13 165 142 98 97.5 97.9 98.6
N —236 419 161 94 87.8 92.6 93.9
2007 1 182 66 57 53 98.1 98.0 97.9
flig K —270 165 112 47 92.5 93. 4 94. 6
& 260 95 84 42 97.3 97.2 96. 5
TR 222 148 109 61 98.8 98.2 97.5
ARE 174 31 19 9 98.0 97.7 97.7
-1y 96. 6 96. 9 97.0
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Method for Dynamic Forecast of Corn Yield Based on Climatic Suitability

Wei Ruijiang”? Song Yingbo” Wang Xin"?
V' (Hebei Provincial Institute of Meteorology ., Shijiazhuang 050021)
2 (Hebei Provincial Meteorological and Eco-environmental Key Laboratory . Shijiazhuang 050021)
¥ (National Meteorological Center , Beijing 100081)

Abstract

Summer corn is one of the major grain crops in Hebei Province. Its growing development and yield
formation are influenced by weather conditions during the growing and maturity seasons. So it is of great
significance to forecast the yield dynamically for agricultural production and food security of Hebei Prov-
ince. Operational weather forecast for crop yield has a history over 20 years in China, laying the foundation
for the application of yield forecast. However, many of the crop yield forecasting methods are carried out
at fixed time. Dynamical forecast that tracks the whole growth period of crops and considers the three typi-
cal climatic factors (sunshine, temperature and precipitation), is rarely carried out. There are some at-
tempts that establish comprehensive climate models based on related analysis between crops and weather
conditions considering the whole growth period of crops affected by the three factors. But it hasn’t been
done much to use the climate suitability for yield forecast. Meteorological data from the Hebei Meteoro-
logical Bureau are adopted, including temperature, precipitation and sunlight hours per ten-day period
from 1972 to 2005 in the eight representative summer corn producing cities (Tangshan, Langfang, Baod-
ing, Shijiazhuang, Cangzhou, Hengshui, Xingtai and Handan). The annual corn yield per unit data from
the Hebei Province Statistics Bureau are used for research. Based on the physiological characteristics of
summer corn, temperature suitability model, precipitation suitability model, sunshine suitability model
and general climatic suitability model are established. Then the climatic suitability of every ten days during
the corn growing period over the eight cities is calculated for the years of 1972—2005. Correlation analysis
results between climatic suitability and the corresponding yield fluctuation quantity indicate that the rela-
tionship between them is remarkable, and the climatic suitability model of summer corn can reflect the cli-
mate and its dynamic changes in Hebei Province objectively. Taking the climatic suitability of every ten
days during the growing period as the basis, the dynamical forecasting models of eight regions from 1972 to
2005 in Hebei Province have been established at different stages using the statistical analysis software
SPSS. The average accuracy of the forecasting model by yield fitting validation is 88. 8% for historical
forecasting during 1972—2005 and 96. 8% for a rolling yield forecasting during 2006—2007 respectively,
proving the model applicable to operational service. The model should be further optimized in future work
owing to imperfection in the precipitation suitability model, and the lagged effect of pre-precipitation

should be brought into consideration.

Key words: climatic suitability; summer corn yield; dynamic forecast



