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Construction and Application of Waterlogging Index Model of
Winter Wheat Based on Spring Rainy Weather
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Abstract: Spring waterlogging disaster seriously affect the growth and yields of winter wheat in South Chi-
na. In this paper, a waterlogging index model of winter wheat is constructed by using the Logistic curve e-
quation based on downscaling amended cloud-moist coefficient. According to the critical index value, the
sustained days of rainy weather and the potential yield reduction rate of winter wheat, spring waterlogging
disasters are divided into three levels. Then, the model is retrieved by using daily meteorological data from
59 stations in Jiangsu Province from 1961 to 2010. The results show that the waterlogging index are nega-
tively correlated to the relative meteorological yields of wheat. With the increase of waterlogging index,
the yields decrease. In wet years the disaster of waterlogging would occur one to three times (87.1%),
and the least was 5 times (1. 9%). Finally, the waterlogging index model is applied to the 2014 spring wa-
terlogging disaster, achieving good result.
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Fig. 1 The fitting values of weight during

rainy weather processes
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Table 1 Correlation coefficients of spring waterlogging index
and the meteorological yields of wheat during 1961 —2010

b ] QR4
>5d >4d >3d
8 0 —0.0676 —0.0017
BT —0.2443 —0.3139 —0.2819
Kt —0.1083 —0.1357 —0.0964
N —0.268 —0. 3306 —0. 3629
E W 0 —0.1349 —0.1134
i 7 —0.2723 —0.3115 —0.2570
[pas —0.3911 —0.4278 —0. 3487
pSES —0. 4029 —0. 2881 —0.0910
% —0. 3661 —0.3926 —0. 4169
i —0.3293 —0. 3445 —0.3624
+h ik —0.1832 —0. 2087 —0.1671
NE —0.2952 —0. 3050 —0. 2802
TLHR —0.3058 —0. 4058 —0.3517
M —0.2493 —0. 3898 —0. 3985
VT —0.2516 —0.4204 —0. 2840
EE S —0. 2209 —0.3319 —0.2029
T —0.0355 —0.2305 —0.1604
HAMN —0. 0606 —0.3195 —0.0780
o —0.3237 —0.4753 —0.3255
Pt ) —0.1711 —0.4768 —0.0166
1LFA —0.3436 —0.3979 —0.2283
H —0.4703 —0.4789 —0.0700
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Fig. 2 Spatial distribution of correlation

coefficients of spring waterlogging
indices (=4 d) and the meteorological

yields of wheat
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Table 2 Statistical analysis of waterlogging process
and the meteorological wheat yields in 1961 —2010
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Table 3 Correlation analysis of waterlogging index and the meteorological yields of wheat in 1961 —2010
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Table 4 Effectiveness of waterlogging index for
evaluating waterlogging disaster losses in two regions
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HBEX  3.9865—1.6738Q 0. 5459 7.94 19.5

BEX 3.5297—1. 4449Q 0.4703 7.82 13.1
e FEAKL n=148,

Note: The sample size n=48.
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Table S5 Classification standards for monitoring
waterlogging disaster of winter wheat
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Fig.4 Spring integrated waterlogging index (a) and the meteorological

yield of winter wheat in 2014 (b,unit; %)
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