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Research on the yield prediction of summer maize in Henan
Province based on meteorological key factors
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He’ nan Province/ He’ nan Institute of Meteorological Sciences, Zhengzhou, He’ nan 450003, China)

Abstract: Base on 10-days meteorological data of average air temperature, precipitation and sunshine hours in sum-
mer maize growth period from 1990 to 2006 from 13 Cities of Henan Province, the key meteorological factors affected
maize yield has been confirmed though the correlation analysis, also has established the meteorological yield prediction
model for summer maize from the middle 10-days of July to the middle 10-days of September. The whole province can be
divided into three regions from south to north. The forecast accuracy of the model was carried out the back substitution
test by the regional return test from the data of 1990 to 2006, also the model was carried out the predictions test by the
data of 2007 to 2010. The test results showed that: The accuracy rate of the model back substitution test in whole
province was 88.4% . The difference of the back substitution test accurate rate was obvious between different regions, the
maximum in north region was 92.9% , middle region was 87.4% belong second, and south region was lowest as
83.4% . Analyzing the causes, major affected by the yearly fluctuation of the summer maize yield. The model prediction
accuracy rate was 94.9% in whole province, and it has no obvious differences for each region, the basic accuracy was
about 95% .
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Fig.1 The variation curve of yield from 1990 to 2010 in Anyang City
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Table 1  The correlation coefficient of screened key meteorological factors with meteorological yield
w5 XHTRHT MRER ) gs XHTRAT R R
. Correlation . Correlation
No. The key meteorological factor . No. The key meteorological factor .
coefficient coefficient
5 H FaI—6 Ak & . 8 A LA .
1 - . 0.146 8 . . -0.315
Precipitation from late May to mid June Average temperature in beginning Aug.
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Table 2 The linear regression coefficients of the forecasting model for summer maize yield

AR Bt

Begin forecast time bo b bz bs bs b bs bro
7 A A Mid July -0.380 0.038 -0.041
7 A A Late July —88.400 -0.052 3.374
8 H -] beginning of July - 11.820 -0.059 2.559 -1.964
8 A ") Mid Aug. 61.620 -0.055 2.220 -1.755 -2.604
8 A T4 Late Aug. 61.620 -0.055 2.220 -1.755 -2.604
9 A _FAJ beginning of Sept. 6.174 -0.043 2.043 -0.109 -1.79 -0.085
9 A HfJ Mid Sept. 6.174 -0.043 2.043 -0.109 -1.79 -0.085
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Table 3  The return test accuracy rate of the yield forecasting model from 1990 to 2006
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Area Mid July Late July of Aug. Mid Aug. Late Aug. of Sept. Mid Sept. Average
M HLIX. The southern area 80.8 82.8 83.5 83.9 83.9 84.5 84.5 83.4
FFEBHLIX The central area 87.1 87.5 87.0 87.5 87.5 87.3 87.3 87.4
ALFEHLIX. The northern area 92.6 92.7 9.7 92.9 92.9 93.2 93.2 9.9
4248 The whole province 87.8 88.2 88.3 88.6 88.6 88.9 88.9 88.4
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Table 4 The variation coefficient of summer maize yield in 13 Cities from 1990 to 2006

JEERHL X AR X i TS b X
The northern area The central area The southern area
ZZBH Anyang 5.6 1% BH Luoyang 22.0 33 Luohe 17.1
FEAE Jiaomo 10.5 SETH L Pingdingshan 13.9 M PH Nayang 16.2
Fdt Kaifeng 18.7 T = Shangqiu 25.7 J& 1 Zhoukou 26.3
# % Xinxiang 5.7 #E Xuchang 10.2 B¢ i Zhumadian 30.3
HIM Zhengzhou 12.3 — — —
¥4 Average 10.6 ¥4 Average 17.9 Y Average 2.5
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Table 5 The forecast accuracy rate of yield forecasting model from 2007 to 2010
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Area Mid July Late July o?l,]ulyg Mid Aug. Late Aug. nfg;ept.g Mid Spet. Average
BIHBHLIX The southern area 93.9 9%.5 9.1 93.4 93.4 94 .4 94.4 9.0
X The central area 96.2 95.0 96.2 95.0 95.0 9.6 9.6 95.2
AL HLIX. The northern area 95.8 9.5 96.1 95.2 95.2 95.3 95.3 95.4
44 The whole province 95.3 9.6 95.5 9.6 9.6 9.8 9.8 9.9
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