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Spatial and temporal characteristics of extreme drought in summer
maize growing season in Henan Province during 1971-2016
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Abstract; The temporal and spatial characteristics of extreme droughts in summer maize growing season in
Henan Province were analyzed by using surface humidity index and meteorological data from 1971 to 2016. Results
showed that in past 46 years, the annual frequency of extreme drought in summer maize season in Henan ranged
from 0.08 to 2.15 months, showing a weak downward trend on the whole. The number of extreme droughts in June
and September was higher than that in July and August.The most frequent drought occurred in 1970s and the least
were in 2000s, and was on the rise in 2010s. The percentage of extreme drought occurring stations in June and Sep-
tember were significantly higher than that in July and August. The value in June, July, and September showed a
rising trend in 2010s. The average frequency of each year was the highest in southern regions. The total number also
presented a decreasing distribution from the south to north spatially. However, the highest values in June and Sep-
tember were mainly distributed in northern and western areas. The occurrence of extreme droughts in the whole
province had an obvious 4 ~8 year cycle. The frequency of extreme droughts and the percentage of occurring stations
in the 2010s showed the rising trend, which should be paid attention to in summer maize production.
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in Henan Province during 1971-2016
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Table 1 = Statistical variables for frequency of extreme drought in Henan Province and its sub regions in 1971-2016
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{15 % Tendency -0.034 -0.082 -0.036 -0.060 -0.118 -0.120 -0.064

FrifE2% Standard error 0.406 0.541 0.475 0.549 0.452 0.658 0.406
AR R CV 0.741 0.793 0.604 0.753 0.635 0.600 0.560
~L 321 4k North Henan S~ 32 4 16 West Henan
w S 28Ff & 28
- £ . “ £ 24
S 24 =%~ 2v0
S E® 2071 = © 2.
®o. =P .
LN 1.6 ¥Z2 16
R 2=
xBE 12 xS g 12
H2< 08 25 08 bt imey -
H g Y =
Eg 04 g 04
g 0 b . f L ) = 0 ) . . )
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020
fE0} Year A Year
321 % tf Mid Henan g 321 %77 Southwest Henan
2.8 @ 28
.8
2.4 5 24
: L
2.0 =55 20
16 216
12 wEE 12
RIS Y W Y4, I (| o %3 0.8
0.4 ? 0.4
0 h s )" a— s = 0
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020
A Year 03 Year
3.2 74 7% East Henan ~_ 32 7% 7 South Henan
2.8f s 28
2471 ©E 24
2ok = o
s 2 5= 20
R 2 167 2216
Eyl g — g *
w g 127 xS e 12
i%vO»S HET 08
= 04} g 04
2s ‘ . . = . . . . ;
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020
4 Year A Year
—— fiJii + A 4L Frequency of extreme drought  seeeeeeeees 2Lk a5 2 Linear trend
B4 1971—2016 FNEEAEMREFTRERFRHETREL EFMFRENL
Fig.4 Interannual variations of frequency of extreme drought in summer maize growing season
in different regions of Henan Province in 1971-2016
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Fig.10 Real (left) and variance (right) of wavelet coefficients for extreme drought



266 TR A X AR

o538 %

1975 1980 1985 1990 1995 2000 2005 2010 2015

A Year

(e)% " Mid Henan

J& 14 Period

hr\ G
\’ "v
ey

1975 1980 1985 1990 1995 2000 2005 2010 2015

SE 4 Year
(f)#% # South Henan

) Year
(g)i4 74 # Southwest Henan

ZE10 MKRTFREREMFNMNERYEI (L) NFE(E)

Continued fig.10 Real (left) and variance (right) of wavelet coefficients for exireme drought
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