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Effect of drought evolution on climatic yield of winter wheat
based on SPI in Jinghuiqu Irrigation District

LIU Yan-ping, Cai Huan-jie
( Key Laboratory of Agricultural Soil and Water Engineering in Arid Areas of Ministry of Education/ Institute of
Water-saving Agriculture in Arid Areas of China, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: In order to study the influence mechanism of drought change on crop yield, taking the Jinghuiqu Irriga-
tion Distric(ID) as the case study, selected the Standard Precipitation Index (SPI) as the drought evaluating index, us-
ing the methods of Mann — Kendall trend test and maximum entropy spectrum analysis to analyze the variation characteris-
tics of drought in ID and the change rule of the climatic yield of winter wheat under drought evolution. The research
showed that: (1) The real winter wheat yield in the ID has been showed a significantly rising trend ( Z =7.6482), while
the climatic yield was presented not obvious downward trend (Z = —0.5686); (2) The general drought trend in the ID
was significant ( through significant test at 99% level ), this trend was reached remarkable level in three seasons as
spring, summer and autumn; (3) The drought has existed periodic fluctuation of 16 years, the variation period was 4 to
5 years; (4) The drought situation in before planting as July to September and after planting as October to November had
a great influence on climatic yield of winter wheat, these were the key periods for influencing crop climatic yield; (5)
Climatic yield of winter wheat was closely related to SPI;_o, it can be explained 46.21% of the yield change; (6) With
the change of the drought periodic cycle, r the correlation efficient of SPI; _g with the climatic yield of winter wheat was
increased from 0.44 to 0.74, the impact of drought on climatic yields was showed an increasing trend.

Keywords: standardized precipitation index (SPI); winter wheat; climate yield; drought tendency; Jinghuiqu Irri-

gation District
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Table 1  Classification of drought grades by the SPI
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Scale Degree of drought ~ Standard precipitation index(SPI)
1 JG5: No drought -0.5< SPI
2 5 Slight drought -1.0<SPI<-0.5
3 15 Moderate drought -1.5<SPI<-1.0
4 B 5 Heavy drought -2<SPI<-1.5
5 J 5 Extreme drought SPI< -2.0
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Fig.1 Actual yield with climatic yield of winter wheat
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Table 2 The trend analysis

Man — Kendall — ZPEfiin) WM
i ) J5 51 Gt Z {H(10a) K-
Time series Man — Kendall Value of  Significance
statistics Z linear trend level
SPI — 4 SPI - Year -2.7109 -0.268 99 %
SPI - &2 SPI - Spring —-1.7687 -0.124 95%
SPI - 5 2% SPI - Summer —1.4488 -0.156 90%
SPI - £kZ% SPI — Autumn -1.3776 -0.135 90%
SPI - 425 SPI — Winter -1.2532 -0.167 —
L —FREH R E B EKE,
Note: — means not reaching significant level.
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Fig.2 The maximum entropy spectrogram of SPI
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Table 3 The correlation analysis of SPI with climatic

yield for each time scale

B)/?Ojﬁl SPII—M SPI}—M SPi IS—M SPi Ié—r\l SPIIZ—M
8 0.21 0.377"* 0.197  0.183 0.257

9 0.378" " 0.523"" 0.422" " 0.404" "  0.404" "
10 -0.221 0.361"  0.441° " 0.325°  0.372"
11 -0.014 0.149  0.386" " 0.422" " 0.306"
12 0.004 -0.25 0.335"  0.380"" 0.288"

[E: » 8 P <0.05; % * F/R P<0.01,
Note: * Significant at P <0.05, * * significant at P <0.01, n=47.
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Table 4 SPI corresponding time length for each time scale
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Fig.3  The relationship of climatic yield and drought index
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