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Analysis of Drought Characteristics of Crop Growing Season Based on SPEI in Northeast China

WANG Wei-dan, SUN Li, DONG Mo et al (Key Laboratory of Cultivated Land Use of Ministry of Agriculture and Rural Affairs, Chinese
Academy of Agricultural Engineering &Planning Design, Beijing 100121)

Abstract Using monthly data from 89 stations in Northeast China from 1968 to 2017, the Penman-Monteith model was used to calculate the
potential evapotranspiration, and then the standardized precipitation evapotranspiration index (SPEI) was calculated. The correlation between
SPEI and the area affected by drought was analyzed. The results showed that the four-month scale SPEI in August had the strongest correlation
with the area affected by drought, so it was used to represent the drought conditions in crop-growing season. The mutation and trend analysis
of SPEI during the growing season in Northeast China found that the mutation point was changed from dry to wet in 1983, and there was an
overall increasing trend, indicating a wetting trend. The monthly SPEI showed that except for the non-significant drying trend in September,
there was a wetting trend all the other months from April to October, with significant wetting in April and October. Spatially, most regions
showed an increasing trend of SPEI, among which the SPEI increased significantly mainly in the northeast and central regions, while the SPEI
decreased in the southern regions more obviously ,but none of them passed the 0. 05 significance test. The areas with high incidence of drought

in different months were different.
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Table 1 Classification of SPEI drought grade
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Table 2 Relationship between multi-scale SPEI and drought-affected

area in the growing season

MRRE 4n spoen 78 88 94 104

sca]é April May June July  August September October
1 -0.01 -0.11 -0.17 -0.42 -0.41 0.07 -0.04
2 — -0.11 -0.25 -0.40 -0.52 -0.35 0.06
3 — — -0.22 -0.46 -0.57 -0.46 -0.32
4 — — — -0.38 -0.63 -0.48 -0.41
5 — — — — -0.51 -0.53 -0.43
6 — — — — — -0.44  -0.48
7 — — — — — — -0.40
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Table 3 Interannual change trends of SPEI in crops growing season

and months
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9 H September -0.06 1.12 8.99
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Fig.1 Spatial distribution of annual trends of SPEI during the crop growing season
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Table 4 The frequency of drought of different grades occurred in each

month of the crop growing season %
e B R mR o omm
Month Light Moderate Severe Extreme Total

drought drought drought drought
4 16.02 10. 43 4.25 1.78 32.48
5 15.93 10.79 4.65 1.33 32.70
6 14. 65 10.72 5.89 1.12 32.38
7 14. 83 11.71 5.12 1.01 32.67
8 15.37 10. 72 5.01 0.72 31.82
9 14. 88 10.79 4.76 1.15 31.58
10 14. 67 9.87 4.31 1.73 30.58
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Fig.3 Distribution of drought frequency in each month of the crop growing season
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