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Fig.1 The study area and locations of meteorological and agrometeorological stations
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Table 1 High temperature and low humidity type dry—hot wind disaster level indicators

in the winter wheat area of the Huang—Huai—Hai region
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Fig.3 Interannual trends in cumulative days of dry-hot wind ( light, middle, heavy )

during different growth stages from 1993 to 2016
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Fig4 Interannual trends of cumulative days of dry-hot wind ( light, middle, heavy )

during different growth stages at different meteorological stations from 1993 to 2016
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Fig.5 Interannual trends in the distribution proportion of dry-hot wind ( light, middle, heavy )

during different growth stages from 1993 to 2016

| o |



| T T —&— (T

20 SKBEASE: AP IR A DO A T I KORIRARF AR B 28 2 A b

32 5
P 6 P2 )L SR 2 S5 i T 3K B FEAN TR AR 3B B A 20 A He 491 B AR AR B s

EHFAE . ATLUE WSS IX R BT R R A TR ), ERR2 R R e a0 i)

JEHEE TR, FERFSE DXL AR AR h A AR AEE SR S IR R s D I, HB 0] AK R 47

JBo MWARMRBR R T, Bl i, E8 PR AR AERE S 0 L

IR DX R P A A AR IR ) LA I

a. 1993—20004F5% 1 R b. 2001—20104E52 1 R c. 201 1—20164F43E

>z

Cdkm
d. 1993—20004F i N

250
C—Jkm

O B demien N ke sm
B 6 1993—2016 EEZES KRN EETHAFHRRET SN ERRETN

Fig.6 Trends in distribution proportion of dry-hot wind ( light, middle, heavy )

during different growth stages at different meteorological stations from 1993 to 2016
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Spatio—temporal correlation between dry—hot wind and winter
wheat growth stage and its variation analysis in Huang—Huai—Hai
region of China
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(1. Institute of Remote Sensing Science and Engineering, Faculty of Geographical Science, Beijing Normal University, Beijing
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Laboratory of Earth Surface Processes and Resource Ecology, Faculty of Geographical Science, Beijing Normal University,
Beijing 100875, China; 4. Beijing Engineering Research Center for Global Land Remote Sensing Products, Faculty of
Geographical Science, Beijing 100875, China )

Abstract: [ Purpose ] To analyze the spatial and temporal variation patterns of dry—hot wind in
key phenology stages of winter wheat. [ Method ] Firstly, we extracted the dry—hot wind days
occurring in the heading—flowering, pre—filling and late—filling stage of winter wheat from 1993 to
2016. Secondly, the dry—hot wind intensity index k was designed, and the spatial and temporal
variation patterns of dry—hot wind in the three growth stages of winter wheat were analyzed using
the kernel density method. Finally, daily temperature estimated by RCP4.5 and RCP8.5 climate
scenario simulations were used to predict the trends of dry—hot wind occurrence intensity in the
winter wheat region of the Huang—Huai—Hai in 2030 and 2050. [Result ] (1) From 1993 to
2016, the annual cumulative dry—hot wind days in mild, medium and severe degree showed an
increasing trend in growth stages of winter wheat, with the most significant increase in medium
degree dry—hot wind. (2 ) The proportion of severe dry—hot wind occurring in the late—filling
stage was significantly greater than that of mild and medium dry—hot wind, and the interannual
variation of dry—hot wind distributed in each growth stages gradually increased. (3 ) The dry—
hot wind prone areas showed a pattern of expansion to the east and south. The junction of Hebei,
Henan and Shandong has been the area seriously threatened by dry—hot wind. (4 ) There is a
trend of increasing the intensity and range of dry—hot wind occurrence in the south—central part
of the study area in 2030 and 2050. [ Conclusion ] From 1993 to 2016, there is an increasing
trend of dry—hot wind in heading—flowering, pre—filling and late—filling stage of winter wheat. I is
predicted that the occurrence intensity and impact range of dry—hot wind are likely to increase in
2030 and 2050. Therefore, early warning and prevention of dry—hot wind should be strengthened,
and remedial measures should be taken promptly after the occurrence of dry—=hot wind.

Key words: climate change; dry—hot wind; winter wheat; key phenology stage; spatiotemporal analysis
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