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Dynamic prediction method for winter wheat
yield based on WOFOST model

ZHENG Changling, ZHANG Lei, HOU Yingyu, SONG Yingho
( National Meteorological Center, Beijing 100081, China)

Abstract: To determine the dynamic prediction method of winter wheat yield based on WOFOST winter wheat
model and the application effect of yield prediction, the measured data of winter wheat growth period, leaf area in-
dex, soil moisture and winter wheat biomass data from agricultural meteorological stations in China were utilized to
complete localization and regionalization of the parameters WOFOST-winter wheat model. According to the meteoro-
logical data of the whole growth period of winter wheat driving model, which was composed of the daily meteorologi-
cal data of about 1200 meteorological observation stations and the average climate value of 30 years, total
aboveground production and dry weight of organs of winter wheat were obtained. The unit yield of winter wheat at
the station and county levels was directly predicted by dry weight of organs. The average unit yield of winter wheat
at the provincial level and the national region was predicted according to the variation range of the simulated value
between two years. Based on the comparison between the predicted yield and the measured data, the prediction re-
sults of unit yield in different spatial scales were tested. The results showed that: (1) The average accuracy of win-

ter wheat yield estimation of 295 agrometeorological stations and times was 81.8%, and the average accuracy of av-
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erage unit yield estimation of 220 counties and times was 84.3% during 2014-2019. The result was acceptable in
business work. (2) The average accuracy of winter wheat yield estimation in 12 main producing provinces was
88.2% ~96.4% , and that of nationwide was 93.9% ~95.9% from 2003 to 2019. The overall forecast accuracy was
high. (3) Through the average accuracy of forecasted per unit yield winter wheat based on WOFOST model was
slightly lower than the results in the statistical method, it had more advantages in timeliness and dynamics of fore-
cast and met the needs of agrometeorological operational service. The accuracy of dynamic yield estimation of winter
wheat per unit yield at different spatial scales based on WOFOST model showed that WOFOST was feasible in busi-
ness application. Using crop model for yield prediction not only improved the spatio-temporal refinement ability at

site scale, but also achieved the purpose of agricultural decision-making and macro-control by expanding to large-

scale regional application.

Keywords: winter wheat; yield ;dynamic prediction ;forecast accuracy; WOFOST model
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Table 1 ~ Administrative division of prefecture level cities and municipality included in each region
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combination and WOFOST output biomass processing
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Fig.1 The accuracy and standard deviation of average winter
wheat forecast yield of main provinces on April 1"

and May 1* from 2003 to 2019
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Table 3 Proportion of different forecast accuracy levels

S Grade LLH Proportion/%

T<85% 11.5
85% <T<90% 11.9
90% <T<95% 31.2
95% < T<100% 45.4
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Table 4  Average predicting accuracy of production forecast in major provinces

( municipality, autonomous region) and nationwide in different starting days

FHRAERH 3 Predicting accuracy/% TR HER % Predicting accuracy/%
TR X 3 B X B
Reei 3AL1H 47 1H 5J1H . 3A1H 4H1H 5AH1H
egion . i Region

March 1* April 1% May 1* March 1* April 1% May 1*

HrEE Xinjiang 96.4 95.1 90.6 VAF§ Henan 95.8 93.7 94.3

Hf Gansu 91.4 89.7 88.2 VLI Jiangsu 92.7 90.4 90.3

T4t Hebei 97.4 96.0 95.7 L Anhui 92.1 90.7 90.9

b3 Beijing 95.6 95.6 94.9 PuJil Sichuan 95.1 95.1 94.4

L7 Shanxi 90.3 89.4 89.2 14t Hubei 90.2 90.1 90.1

KH: Tianjin 96.2 94.9 94.4 ZF Yunnan 94.0 94.1 94.3

B Shaanxi 93.6 93.0 92.5 HM Guizhou 88.4 89.6 88.9
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