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Analysis on the occurrence rules of meteorological disasters and
diseases and pests of winter wheat in Hebei Province
based on disasters data

WEI Yukai'?, AN Pingli'?" , ZHANG Guoliang'?, JIANG Li'**, MENG Lijun'"?
(1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China;
2. Key Laboratory of Agricultural Land Qualify, Monitoring and Control of Ministry of Natural Resources, Beijing 100193, China)

Abstract In order to explore the occurrence rules of different disasters during the growth period of winter wheat, the
main wheat producing area of Hebei Province was taken as the research area, the disasters data from 1990 to 2018
were used to analyze the spatial and temporal characteristics of disasters and to estimate the major disaster damage
ratio of winter wheat. The results showed that: 1) Winter wheat drought occurred frequently, the highest drought
frequencies of winter wheat at jointing stage and heading stage were 0.7 and 0. 6, respectively; during the study
period, there were 54 times of wind-hail disasters mainly occurred in heading stage (21 times), milk-ripening stage
(11 times) and ripening stage (19 times) ; freezing injury were 27 times in total, among which 10 times were at tillering
stage and 14 times were at jointing stage; dry-hot wind mainly appeared in heading stage, milk-ripening stage and
ripening stage; diseases and pests mainly appeared in the heading stage. 2) During the growth period of winter wheat
from 1990 to 2018, the frequency of drought decreased, the wind-hail times and dry-hot wind days showed a growing

trend, the number of freezing injury and the extent of diseases and pests continued to decline. 3) The frequency of
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drought in all regions was at high level, among which the central and southern regions were more prone to drought;

wind-hail disaster moved from south to north with the growth period of winter wheat; the occurrence of freezing injury

was more frequent in western region during the whole growth period and more frequent in southern region at jointing

stage; the annual number of hot-dry wind days increased from north to south; the annual disaster rate of diseases and

pests is higher in the south. 4) The contribution rate of drought reduction was the highest, the contribution rate of

freezing injury was lower, and the reduction rate of winter wheat in central and southern regions were higher. The yield

of winter wheat in both Shijiazhuang and Langfang reduced by more than 6%, and by about 5% in other areas.

Therefore, to reduce the rate of winter wheat disaster damage, each region should pay more attention to the effects of

wind-hail and dry-hot wind on winter wheat on the basis of the existing disaster reduction measurement according to the

occurrence law of disasters.

Keywords winter wheat; growth period; natural disasters; disaster intensity
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Table 1

Grade standard of dry-hot wind of winter wheat

H i g/ °C

14.00 B} RH/ % 14:00 Bf X/ (m/s)

5 e
" Maximum daily Relative humidity Wind speed
Grade standard
temperature at 14.00 at 14.00
BT >32~35 =>25~30 >3
Light hot dry wind
=T HA =35 <25 >3

Severe hot dry wind
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Table 2 Different disasters of winter wheat in Hebei Province from 1990 to 2018

eI A KA WFE Rl ik
Type Year Number Description of disaster
1990—1999 9 B A T R SR K, K AERE Z N 10 H—RF 6 H .4
LY 2000—2009 10 BULHETHIS LA HFES, EREZAREAL, B EAGRIR
Drought 20102018 8 TR A BERER N AR 20 3—5 Ay, P X
it Total 27 BUA [ T BRI 2 /N 22 52K
1990—1999 10
. WK Z kA=A 4—6 H B Ta) 40 HL5 BE R, RORIE B A /22 814K L oK
s 2000—2009 12 e o o
oo 0 208 4/ R 25 s BB 5 i 4 /2 K i B2 ¢
Wind-hail 2010—2018 32 . o .
BN A XY 5 Z BN RZE
it Total 54
1990—1999 10
R R 2000—2009 10 VR FE AR N S RPN F R4 T, B s
Freezing injury 2010—2018 7 ST, 3—4 H 1 FE A5 b g O X A /N R A3 R .
it Total 27

5—6 F S BB R 22 XA By R T B B B X A
22 T I AN FLAT B A 8 4 5 ] [ R, 0 L o AR 3 A B R

TFH#HK 1990—2018
Dry-hot wind
5 E 1990—2018

Diseases and pests

5 H AN Byt g U AN B R AR L R e R SR R A 2
J T M DX 0 7 A 5 WA R X DN

T B AE S T HORANG B R A A GE T RBUUHE H A48 A A LS

Note: Every year there are dry-hot winds, diseases and pests, do not count the number of times only use other indicators to quantify their

intensity.
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Fig. 3

Average annual number of wind-hail (a) and freezing injury (b) during the

growth periods of winter wheat in Hebei Province in different years
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Fig. 4 Annual average number of days (a) and proportion of average occurrens area (b)

of other disasters of winter wheat in different periods in Hebei Province
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Table 3 Drought frequency in different growth periods of winter wheat in different regions

WX EEd Sy BE] iR 55 ) 515 3] EillEE et FLEA A

Region Seedling Tillering Greening Jointing Heading Milk-ripening Ripening
stage stage stage stage stage stage stage
Z2 0.2 0.4 0.3 0.5 0.3 0.1 0.0
BT 0.2 0.3 0.2 0.5 0.3 0.1 0.0
JER b5 T 0.2 0.3 0.3 0.6 0.4 0.1 0.0
PR T 0.3 0.3 0.3 0.6 0.4 0.1 0.1
T 0.3 0.4 0.2 0.6 0.5 0.1 0.1
ARET 0.3 0.3 0.3 0.6 0.3 0.1 0.1
i 0.3 0.3 0.2 0.5 0.3 0.1 0.0
TR & T 0.3 0.3 0.3 0.6 0.3 0.2 0.0
HiS 6 i 0.2 0.3 0.3 0.5 0.3 0.1 0.0

HI 4 T WK R AR /D 22 A T IHER A KA B2 9 001 /48, 5L IR
Hip b R & R A R 19902018 B XUVEL K H KA AR B TR E KPR 0.3
AF KT TR £ T AR T A R A O KR AR /AR N A M XU R R R O R
I IRV 1 BRAE & /N 22 A4k T 00 AR B B2 Dy R KU 9T e 2R AR B IR B AR D 0.2 IRV 4E
0.1 W/4F. BERA/NEAET AR NG K AL BURE B G W& /N & 47 W XE R K A&
XY B AZEME DX MEn 28X R .

4 FAAMXENEESEFTHRNEREY XY
Table 4 The average annual number of wind-hail in different growth

periods of winter wheat in different regions

Hi X P JHh i LA L
Region Jointing stage Heading stage Milk-ripening stage Ripening stage
ZE 0.1 0.1 0.3
JE L 0.1 0.2 0.3
JBR L5 Tl 0.1 0.1 0.3
HEN 0.1 0.2 0.3
M T 0.1 0.2 0.3
HRETH 0.1 0.1 0.3
fiig 7K T 0.1 0.1 0.2 0.3
T & i 0.1 0.1 0.3 0.3

S 3 T3 0.1 0.1 0.2 0.2
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Table 5 The average annual number of freezing injury in different

growth periods of winter wheat in different regions

1% 5y B
Region Tillering stage
ZEHW 0.1
JE s 0.1
B T 113 0.1
PRAE i 0.2
g 0.0
A ZET 0.2
oK Tl 0.0
& 0.0
HRHg T 0.0

1 3 iRl
Jointing stage Heading stage
0.1 0.0
0.1 0.0
0.1 0.0
0.3 0.1
0.1 0.0
0.2 0.0
0.1 0.0
0.2 0.1
0.2 0.1

2.3.2 HiRFE
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Table 6 Other disasters in different growth periods of winter wheat in different regions
. . g HUE AR B AR R Y
TR B 8/ (d/4F) .
Average annual incidence of
The annual number of hot-dry wind days )
X diseases and pests
Region 3w STEES AL et -
Jointing Heading Milk-ripening Ripening -
Heading stage
stage stage stage stage
ZEF 0.0 0.1 0.3 0.2 1.32
T 0.0 0.4 0.5 0.6 1.21
ez 0.0 0.3 0.4 0.4 0. 94
HET 0.0 0.4 0.5 0.8 0.94
BN 0.0 1.2 1.2 1.7 1.63
ARET 0.0 1.1 1.5 1.9 0. 83
oK 0.1 1.5 1.3 1.3 4.09
ma 0.1 1.8 1.7 2.0 3.75
HB#R 117 0.1 1.4 1.4 1.7 3. 50
®7 AAHMRENEZFEREFEHRE LG
Table 7 The average annual yield reduction rate of major
disasters of winter wheat in different regions %
X B ALK IR R % ISy Wia
Region Drought Wind-hail Freezing injury Total reduction
ZRB 3.42 1.74 0.01 5.17
e 3.37 1. 50 0.09 4.97
iR 7 T 5.15 0.98 0. 00 6.13
HEM 4. 40 1.04 0. 20 5. 64
M T 4.92 0.73 0. 04 5.69
Var Jiiil 4.48 0.92 0. 80 6.20
ok i 4.55 0. 60 0.06 5.21
TWa 4.25 1.18 0. 05 5.47
HE 8 T 4.23 1.02 0.07 5.33
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