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Abstract: Wet damage in spring has been one of the important agro-meteorrological disasters in the winter wheat production
of Jiangsu Province. In order to reveal the occurrence pattern of the disaster, forage its appropriate monitoring and
forewarning indicators, evaluate its hazard risk scientifically and provide the decision-making basis for the prevention from
its disaster and the mitigation of its loss, in this paper, three meteorological factors such as ten-day precipitation, ten-day
sunshine time, and ten-day rainfall days were selected to characterize the wet damage in spring and their data in all springs
during 1960 to 2008 were calculated and used to analyze the relationship between the wet damage and the climate yield of
winter wheat in the different regions of Jiangsu Province combined with the path analysis, a statistical method. A wet
damage index was quoted to differentiate the effect of wet damage on the yield of winter wheat in the different regions of the
province. An hazard risk index of wet damage and its division indicators with three risk grades were suggested to evaluate
the hazard risks of the wet damage and decide their regional divisions in the province. Consequently, some results were
obtained from this paper. At first, the ten-day precipitation and ten-day rainfall days in spring were remarkable positive
related to the climatic yields of winter wheat in the dfferent regions of the province but the ten-day sunshine time was
eminent negative related to the climatic yields. The ten-day precipitation and ten-day sunshine time were two direct factors

influencing on the climatic yield of winter wheat but the ten-day rainfall days had indirect effect. Secondly, the quoted

E£TE JLH 4 B S (BE2009680 ) 5 A28 HEAT I (L) BHIFE I (GYHY201106021 )
YRS HHA:2011-02-17; &1T B #3:2011-10-31
# W IRAER Corresponding author. E-mail ; baoyx@ nuist. edu. cn, baoyunxuan@ 163. com

http ://www. ecologica. cn



1872 A E = 324

index model of wet damage and its suggested hazard risk index model reflected perfectly the occurrence frequencies of wet
damage and the loss situations of winter wheat yield in the different regions of the province. Under the assistance of Arc GIS
9.3, a software of geographical information system, the spatial analysis on the hazard risk index of wet damage showed that
the regional difference of the risk index in Jiangsu Province was obvious, the maximum value areas of the risk index
distributed in most part of South Jiangsu Province and the western part of the region between the Yangtze River and the
Huaihe River, the minmum value areas were the coast regions along the Yellow Sea and the regions surronding Taihu and
the moderate value areas situated in the middle part of the region between the Yangtze River and the Huaihe River and the
northern part of North Jiangsu Province. Thirdly, the risk indexes of wet damage and the drop percentages in winter wheat
yield in the different regions of the province were synthesized as their risk division indicators of the wet damage and the
whole province was divided into the regions of three hazard risk type such as the high hazard risk regions covered the south
part of Jiangsu Province and the western part of the region between the Yangtze River and the Huaihe River ( giving priority
to the region surrounding Honzehu Lake) , the moderate hazard risk regions inclued the northwestern part of the province
and Lixiahe river regions and the low hazard risk regions situated in Lianyungang Region and the north part of Yancheng

Region.

Key Words: winter wheat; wet damage; path analysis; risk index; division
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Table 1 Direct path coefficient and correlation coefficient between the meteorological factors in the springs ( from 1960 to 2008 ) and the yield of

winter wheat in Suqian Region and Zhengjiang Region of Jiangsu Province

HIX AR i FIH H EREREE ) R T
Region Variable Ten-day rainfall days Ten-day sunshine time Ten-day precipitation
a3 JEESUEEEAY -0.0657 0.39556 -0. 18386
AHKREL 0.06979 0.4102 -0.31377
FHYT. JEESUEEEYAY -0.0358 0.25924 -0.39008
AHIR AL -0.5099 0.53376 -0. 58003

£2 BEHLHRSKETFHNEFTBNEZZWEF

Table 2 Ordination for the indirect effect of the meteorological factors on the yield of winter wheat in Suqgian Region and Zhengjiang Region

X oM 2 [ 4230 AR A R

Region meteorological factors Ordination for the indirect effect

L[2pas AT H H1J H I8 (0.2057) I (-0.07)
1 H 1] FIFI (0. 0487) AW H (-0.034)
A= A H B8 (-0.1048) AN H (-0.025)

BT AT H AJFR & (-0.2279) A H B (-0.19611)
I H & AL (0.2474) AJF H (0.02708)
IR ] H BB (-0.16445) AJF H (-0.02552)
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Table 3 Correlation coefficients between the meteorological factors in the springs, the wet damage index and the yield of winter wheat in some

regions of Jiangsu Province

X I H ) H & ) T M FERREL(Q)
Region Ten-day rainfall days Ten-day sunshine time Ten-day precipitation Wet damage index
M -0.39731 ** 0.47316 " -0.3746* -0.4116 **
XU -0.0723 0.1198 0.0585 0. 0069
it 0.0698 0.4102 -0.3137" -0.3844 "
bk -0.38811 ** 0.42814** -0.3565 * -0.4018 **
M -0.52263 ** 0.1125 -0.59868 ** -0.6387 **
BT, -0.5099 ** 0.53376** -0. 58003 ** -0.6128 *
T -0.47662 ** 0. 1010 —0.44288 ** -0.5069 **

* NIEAT o = 0.05 B EMERL, « « Fi#lid o = 0.01 MEEHERLE
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Table 4 Percentage of the wet damage occurred years accounting for the reduced years of the winter wheat yield in the different regions of
Jiangsu Province
HiIX. Region AM BB M BUT MR mE M BN IR T WEE R EnHE
Fy,./ % 69.6 75 68.7 63.2 70.6 61.9 75 71.4 42.1 63.2 60 60 42.8
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Fig. 1 Distribution of the average reducing ratio of the winter Fig. 2 Distribution of the average reducing ratio of the winter
wheat yield in Jiangsu Province wheat yield in Jiangsu Province during the overcast moist years
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