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Evaluation of Drought Characteristics During Soybean Growth Period of 1971 -
2016 in Heilongjiang Province Based on SPI
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Abstract: For studying temporal and spatial features drought during growth period of soybean, based on standard precipitation
index (SPI), spatial and temporal variation characteristics is researched for drought of middle or above levels in 76 weather
stations of Heilongjiang province with the drought station ratio from 1971 to 2016 during these growing stages of soybean, such
as total growing periods, sowing period, seedling period, flowering and podding period and seed filling period. The results
showed that, in 46 years, drought was obvious tendency in the western, however, drought degree decreased significantly
during sowing and seedling periods of soybean in the last ten years, drought was weak all over in the eastern. Drought area
reduced overall during various stages of soybean, and drought area obviously reduced in seedling stage there were almost half
of years to drought middle or above levels, and 42 years were dominated by localized drought, regional drought and whole
regional drought of grave or above levels. Regional drought and whole drought of grave or above levels occur in these years
such as 1975, 1976, 1977, 1979, 1982, 2000, 2001, 2003, 2004 and 2007, furthermore these years were whole drought of
extreme level, such as 1977, 1982 and 2003. During various growing periods of soybean, drought has character of joint
appearance. In 18 years, two growing periods or above periods to outbreak localized drought or regional drought, above all
1975 and 1999, two growing periods to outbreak regional drought. The continuous occurrence of drought showed in
Heilongjiang province from the perspective of time, for example, the continuous occurrence of drought were from 2 to 3 years
in these periods such as sowing period, seedling period, flowering and podding period. During various growing periods of
soybean, especially seedling period, expensive and serious droughts were apt to occur in 1970s and 2000s, but drought
tendency was enhanced during flowering and podding period in the past six years.

Keywords: Drought; Standardized precipitation index; Soybean; Joint appearance
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Fig. 1 Distribution of research areas and
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Fig. 2 Mann-Kendall statistics curve on SPI of different soybean growing stages in Hailun(a)
and Jiamusi(b) from 1971 to 2016
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Fig. 3 Mann-Kendall statistics curve of drought station

ratio of Heilongjiang from 1971 to 2016
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Table 2 Drought regional distribution of different soybean growth stages in Heilongjiang from 1971 to 2016

25k A | Drought above moderate

H 2L I Drought above grave

GPR GPR1 GPR2 GPR3 GPR4 GPR GPR1 GPR2 GPR3 GPR4
A [X Jf 1976 1979 1982 1979 1975 2003 1982 1977
Whole regional 1979 1999 2000 1977
1999 2003 2004
2001
2007
X 3 1975 1975 1985 1976 1989 1976 1979 2000 1979 1975
Region 1982 2009 1986 1980 1996 2001 2004
2000 1996 1995 2001 2007
2004 1999 2007 2007
2001 2009 2008
2000 2015 2011

2010
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Table 3 Proportion of drought station ratio for different

drought levels during soybean growth

stage from 1971 to 2016 (%)
A B JoH JRi sk X I P ek
Period  Not obvious Part Region  Whole regional
GPR 56.5 23.9 8.7 10.9
GPR1 50.0 39.1 4.3 6.5
GPR2 58.7 19.6 15.2 6.5
GPR3 43.5 41.3 13.0 2.2
GPR4 50.0 32.6 13.0 4.3
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Fig. 4 Distribution of drought above grave for each soybean growth stage

in Heilongjiang from 1971 to 2016
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Table 4 Station ratio of drought joint emergence for various soybean growth stages

in Heilongjiang from 1971 to 2016 (%)
PN 2 REW 3N KEW 24 El R E P 2 RHEW 3ADKREW 24 R E
Year Two growing Three growing Growing stages Year Two growing Three growing Growing stages
stages stages above two stages stages above two

1972 6.6 6.6 1994 6.6 6.6

1974 13.2 13.2 1995 14.5 14.5

1975 27.6 21.1 48.7 1996 22.4 22.4

1976 26.3 26.3 1998 7.9 7.9

1977 26.3 26.3 1999 30.3 13.2 43.4

1979 40.8 6.6 47.4 2001 21. 1 5.3 26.3

1980 15.8 15.8 2003 35.5 35.5

1982 36.8 36.8 2004 3.9 3.9

1983 6.6 6.6 2005 10.5 10.5

1985 5.3 5.3 2007 22.4 3.9 26.3

1986 19.7 5.3 25.0 2008 9.2 9.2

1987 2.6 2.6 2009 10.5 10.5

1989 14.5 6.6 21. 1 2010 6.6 6.6

1992 3.9 3.9 2011 15.8 15.8

1993 7.9 7.9 2015 3.9 3.9
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