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Abstract: Based on the meteorological observations and yield of summer maize in Cangzhou City, Hebei Prov-
ince from 1987 to 2021, the dynamic prediction models of summer maize yield were constructed using the abun-
dance—loss index method, the key meteorological factors method, the climate suitability method, and the weighted
linear ensemble method, respectively. The prediction accuracy, correct rate and standard deviation were used to
evaluate the prediction effect of models. The results showed that the forecasting effect and stability of the integrated
model were obviously better than that of the single model, and the order of forecasting effect is: correlation > expert
experience > forecast accuracy. The forecast effect and stability of key meteorological factor method and climate suit-
ability method in single model are obviously better than those of abundance index method. The optimal start date is
September 1 for the integrated model, August 21 for the climate suitability method, August 1 for the key meteorologi-
cal factors method and the abundance index method. Overall, in forecasting summer maize yield in Cangzhou, He-
bei, the integrated model with weights assigned based on the correlation coefficient provided the best forecasting re-
sults, with September 1 being the optimal start date.
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Table 1 ~ Minimum temperature, maximum temperature and suitable temperature required

by summer maize at each growth and development stage C
KW I BE
Developmental stage Date " " :
FE i) 6 -] 17 35 25
6 7 19 35 25
o 6 AT 21 35 26
7H kA 21 35 26
B 7H ) 22 35 26
THTA 23 35 26
bt 81 1M1 22 34 26
eI — I 8 i) 21 33 25
8 AT 20 33 24
9 Ay 18 32 22
9 H iy 15 30 20
IH A 13 30 19
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Fig.1 The interannual variation of fitting value and actual value of summer maize forecast model based on

abundance—loss index method at different starting date from 2007 to 2021
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Table 2 Evaluation of forecasting yield for summer maize based on the abundance-loss index

method at different onset dates from 2007 to 2021 in Cangzhou, Hebei %
B FHEH bl 2
Accuracy Precision Standard deviation

A H Y
Oneet date it SR it SR it R

Weighting Approximate Weighting Approximate Weighting Approximate

method rate method method rate method method rate method
8H 1H 93.1 92.3 533 53.3 9.0 8.6
8HI11H 92.8 91.9 46.7 46.7 8.1 7.0
8H21H 92.9 92.5 533 40.0 8.3 10.3
9H 1H 92.4 91.5 533 46.7 9.9 11.2
9IH11H 91.1 91.6 533 53.3 9.4 7.8
9H21H 92.2 92.5 60.0 60.0 8.7 11.2

YA 92.4 92.1 533 50.0 8.9 9.4
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Table 3 Key meteorological factors passing the significance test and their correlation

coefficients with meteorological yield of summer maize

il 2 KHRLNF BB FHRZREL

Species Key meteorological factor Date Correlation coefficient

RS PR 7H ] -0.508

8 H A -0.470

s =35 CRIREL 7H A -0.665

8H A) -0.440

SH T -0.344

9 A A -0.429

Rk FRRK 6 H i 0.367

61 1] 0.423

7H A 0.379

FFR R EL 6 J1 ] 0.374

61 1] 0.432

TRREL 7H A 0.353

ERIEES EYAEy 7H A -0.339
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Fig.2 The interannual variation of fitting value and actual value of summer maize forecast model based on

key meteorological factor method at different onset date from 2007 to 2021
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Table 4  Evaluation of forecasting yield for summer maize based on key meteorological factor method at

different onset dates from 2007 to 2021 in Cangzhou, Hebei %

Al H U E[RIATIES FIIERR brife 2z
Onset date Accuracy Precision Standard deviation

8H 1H 94.8 73.3 34
8H11H 94.7 73.3 3.7
97 1H 94.7 73.3 3.6
9HI11H 94.6 73.3 3.6

e 94.7 733 3.6
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Fig.3 The interannual variation of fitting value and actual value of summer maize forecast model

based on climate suitability method at different onset date from 2007 to 2021
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Table 5 Evaluation of forecasting yield for summer maize based on climate suitability method

at different onset dates from 2007 to 2021 in Cangzhou, Hebei %

EAf H Y TR B IR brifE 22
Onset date Accuracy Precision Standard deviation
8A 1H 94.6 66.7 3.7
SHI11H 94.6 66.7 3.8
8H21H 95.0 73.3 34
9H 1H 95.0 73.3 34
9H11H 95.0 73.3 3.5
9H21H 95.4 73.3 4.0

B OH 95.0 71.1 3.6
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Fig.4 The interannual variation of the fitting value and the actual value of the integrated forecasting

2007 2008 2009 2010 2011

model for summer maize at different onset dates from 2007 to 2021
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Table 6 The average forecast accuracy, abundance error accuracy and standard deviation

of integrated forecast model and single model from 2007 to 2021 %
ToARAER ES (IRIE bR
Accurac Precision Standard deviation
Lz H 19 ¥
Onsetdate gy o AL B L C TR A IR B TR C TR A IR B AL C
Model A Model B Model B Model A Model B Model C Model A Model B Model C
8H 1 H 95.4 95.7 95.6 73.3 80.0 733 33 2.9 3.0
8H11H 95.4 95.8 95.7 73.3 80.0 80.0 33 3.1 3.1
9H 1H 95.5 95.9 95.7 73.3 86.7 80.0 34 3.0 3.1
OHI11H 94.8 95.6 95.3 73.3 80.0 73.3 33 3.1 33
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