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Estimation of the meteorological yield of rice in Lianyungang area using
principal component regression method
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Abstract: The relationship between meteorological elements and the meteorological yield of rice during different grow-
ing periods of rice in Lianyungang region was studied based on the meteorological data and rice yield data of five stations from
1974 to 2016, using principal component regression method. A prediction model was constructed and tested. The results
showed that, thermal factors such as air temperature and accumulated temperature at heading-flowering stage and filling-matu-
rity stage had the greatest impact on the meteorological yield of rice in Lianyungang region. The first three components of prin-
cipal component analysis were “heading-flowering period factor”, “filling-maturity period factor” and *transplanting-retur-
ning green period factor” , which could explain about 85% of the relative meteorological yield changes of rice in Lianyungang
area. Three new factors were combined by the regression model, which corresponded to the thermal conditions of the :“head-
ing-flowering period” the thermal conditions of the “filling-maturity period” and the temperature difference in the “transplan-
ting-returning green period” , respectively. The model can well predict the meteorological yield of rice in Lianyungang area.
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Table 1 Correlation coefficients between the relative meteorological yield of rice and the meteorological factors of each growing period in Li-

anyungang
HEEH AR Fos AR FARS IR R R RiK i H i 2 IR

I -0.028 -0.036 0.009 0.070 -0.040 -0.018 -0.047 -0.028
AR T B -0.151" -0.167" -0.035 0.157* 0.012 -0.104 -0.186 " -0.151"
SrEE -0.043 -0.049 -0.050 -0.078 -0.171* 0.001 -0.022 -0.043
P R 0.027 -0.018 0.077 0.111 0.145" -0.135 -0.130 0.027
AT 0.319* 0.33 0.222* 0.006 -0.166~ 0.186* 0.125 0.319*
HEIK 0.217* 0.201 ** 0.163" 0.007 -0.046 0.030 -0.003 0.217*
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Table 2 Diagnosis results of collinearity among dominant meteorological factors

Jr 221
i3 FFAE(E FAHER
1 X, X3 Xy Xs Xs X;
D, 7.918 1.000 0 0 0 0 0 0 0
D, 0.054 12.113 0.06 0 0 0 0.23 0 0
Dy 0.020 19.992 0.62 0 0 0 0.05 0 0.03
D, 0.006 35.317 0.10 0 0 0 0.04 0 0.27
Dy 0.001 73.921 0.14 0 0 0.02 0.01 0.10 0.13
Dy 4.401x10™*  134.131 0.01 0 0.02 0.00 0.04 0.57 0.37
D, 2.230x107*  188.221 0.06 0 0.26 0.14 0.49 0.32 0.19
Dy 2.213x107*  592.952 0.01 1.00 0.72 0.83 0.14 0.01 0.02
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Table 3 Principal component analysis results of relative meteorological yield and key meteorological factors of rice in Lianyungang area

Es BER SO X X, X, X, X X X, X Xy
PC1 4.108 45.643 -0.046 0.226 0.206 0.195 0.087 0.226 0.131 0.128 0.131
PC2 2.391 72.212 0.015 -0.140 -0.154 -0.088 -0.164 -0.140 0.342 0.295 0.342
PC3 1.173 85.248 0.562 0.115 -0.080 0.342 -0.613 0.115 -0.066 -0.046 -0.066
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Fig.1 Comparison on the prediction effect of the relative meteorological yields of rice in Lianyungang area between principal component

regression model and common multiple linear regression model
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Fig.2 Comparison on the prediction effect of the total rice output in Lianyungang area between principal component regression model and

multiple linear regression model
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