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Sensitivity Analysis of WOFOST Model Crop Parameters under Different
Production Levels Based on EFAST Method

XING An' ZHUO Zhiging' ZHAO Yunze' LI Yong' HUANG Yuanfang'’
(1. College of Land Science and Technology, China Agricultural University, Betjing 100193, China
2. Key Laboratory of Agricultural Land Quality, Ministry of Natural Resources, Beijing 100035, China)

Abstract; Aiming to investigate the uncertainty of parameter sensitivity analysis results at the regional
scale due to management measures, climatic conditions, etc., three stations, including Huanghua,
Shangqiu and Zhumadian under temperate monsoon climate were selected in different accumulated
temperature zones in the Huang — Huai — Hai dry farming region, and extended Fourier amplitude
sensitivity test (EFAST) method was used for analyzing the sensitivity of winter wheat and summer corn
parameters in WOFOST model based on the data from agricultural meteorological stations and field
sampling, and then the consistency test of the sensitivity ranking of the two crops under different
production levels and different climatic conditions were performed. The results showed that the main
sensitive parameters of winter wheat yield at the potential production level were the lower threshold
temperature for aging of leaves ( TBASE), efficiency of conversion into storage ( CVO), and the
reduction factor of gross assimilation rate at 3°C ( TMNFTB, ), while the parameters related to the

evapotranspiration correction factor ( CFET) and efficiency of conversion into storage ( CVO) affected
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considerably simulated yield under water limited production level. There was no significant difference in
the sensitivity parameters of summer maize yield at the two production levels, which involved the
reduction factor of gross assimilation rate at 10°C (TMNFTB,,) , light-use efficiency of single leaf as daily
mean temperature at 40°C ( EFFTB,, ), life span of leaves growing at 35°C ( SPAN) ; the top-down
concordance coefficient (TDCC) values of winter wheat and summer maize at different production levels
were 0. 82 and 0. 98, respectively, P values were less than 0. 01, indicated that the parameter sensitivity
ranking had good consistency; under potential production levels, the TDCC values of winter wheat and
summer maize with different climatic conditions were 0. 92 and 0. 98, respectively, and the P values were
all less than 0. 01, the TDCC values under the water limited production levels were 0.61 and 0. 86,
respectively, and the P values were all less than 0. 01. The results indicated that the WOFOST model
simulated yield had obvious differences in sensitivity among different crop parameters, different
production levels had little effect on parameter sensitivity, but it was affected by the degree of water
stress, different climatic conditions had a great influence on the sensitivity of parameters, and had
different effects on the sensitivity of parameters under different production levels, which were mainly
related to the differences in climatic conditions and time and space.
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Fig. 1  Distribution map of dry farming region in
Huang — Huai — Hai Plain
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Tab.2 Range of winter wheat — summer corn parameters in WOFOST

o 2 INZE HEXR o KINFE HEXK
TR BRSO PR ER TR ER FR RRR
TDWI/ (kg+hm~2) 180 220 45 55 ||CVR/(kg-kg™") 0.65 0.7634 0.65 0.759
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Fig.3 Sensitivity analysis results of summer maize parameter
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Tab.3 Ranking consistency of winter wheat parameter

sensitivity under different climate conditions

R WEAELE T K K3 BRI A= A K
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Tab.4 Ranking consistency of summer maize parameter

sensitivity under different climate conditions

e TR P KO 7K A3 BR i A= K AR
TDCC P TDCC P
2000 4F 0.98 8.42x10°'2 0.95 3.95x10°"
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Fig.4 Parameter sensitivity of different climatic conditions under water limit production level
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