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Abstract In order to clarify the spatial and temporal distribution and change trend of cotton meteorological
disasters in Xinjiang, based on the daily surface meteorological observation data of 101 meteorological
stations, disaster data and cotton production data in Xinjiang cotton planting area from 1961 to 2020, the high
temperature heat damage index of cotton flowering and boll-forming period in Xinjiang was selected. The
linear trend analysis, spatial interpolation analysis and M—K trend analysis were used to analyze the spatial
and temporal distribution and variation characteristics of the frequency and intensity of high temperature heat
damage at cotton flowering and boll-forming period in Xinjiang from the decadal, interannual and pentad
scales. The results showed that: 1) The high temperature damage of cotton in Xinjiang was mainly severe,
followed by moderate. The frequency of high temperature damage in each grade was high in the south and
low in the north. The high value areas were concentrated in Hotan Area, Bayingolin Mongol Autonomous
Prefecture, Turpan Ctiy and Changji Hui Autonomous Prefecture. 2)From 1961 to 2020, the station proportion,
number of days and hazardous heat accumulation temperature of high temperature heat damage of cotton in
Xinjiang showed an increasing trend. The trend rate of station proportion in southern and northern Xinjiang
was 2.2% and 1.6% per 10 years, and the hazardous heat accumulation temperature changed by 1.7 and
1.9 °C-d per 10 years, respectively. High temperature damage was the most serious in the 2010s. 3)From
July 1st pentad to September 3rd pentad, the station proportion and occurrence frequency of high
temperature heat damage in Xinjiang cotton increased first and then decreased with the passage of pentad
sequence, and the occurrence frequency of high temperature heat damage was higher from July 4th pentad
to August 1st pentad. Compared with period | and period Il, the pentad sequence with the largest ratio of
stations in period Il tends to advance. The pentad sequence with the largest ratio of stations in northern
Xinjiang is advanced from August 1st pentad (29.2%) to July 3rd pentad (31.6%) , and that in southern
Xinjiang is advanced from July 6th pentad (28.9%) to July 4th pentad (33.2%).
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Fig. 1 Spatial distribution of elevation and meteorological stations in Xinjiang

1.2 fEiRitHE
1.2.1 #AFRARKD
HHRERE— 3 AR O R A R IR Y B R BGE A 1,
ds AR BT ol md R PR A E R SR BOE N T, d- ol s 5
AR i R R R E (PR KA A T
t=>" 1 (D
T=>" 1 (2)
K LR U E R R ds 1 AR AR
PEIRE W) RE sk B S P B Ry 0l 5
1.2.2 gF#REH)
AR i A R AR L U AR I R AR

i >35 CH{E ,ic b H,, C-d.

" N (T — 35.0)
- DB .

T 2 N R AR R DX 3 a5 855 m OB B AT R AR AR AR
o Tk AT AR5 R AR AR A e TR AR
S =1,2,3, smn N SRR IR A E o
SR H OB, AR AR AR AR R A R T R
WP ,i=1,2,3, - ny; T2 R 5 Al 5 = TR A
551 >35 CRYIRE ,°C.
1.2.3 3RS

BT 9REE AF 5y AR e U ACE B SR R AR




4 0 LN ES I Y NS S 4

2024 4F 55 29 %

B E ik S,
S=n/N X 100% 4
T o o S A A Y 0 SR N R R S R
1.2.4 RARFEE)
B R B a5 R AR e TR AR O B R AR L
BE S id M E.
E=m/M X 100% (5
o om Ry B AEIE AR B0 MO ARSI
1.2.5 #HibhidmahEmis
2% 2000— 2018 4F i 55t AR A6 2E 77 854l , Ik s AR
AR N TH6H—9H 10 H , B s fEAE R N
THIH—9H5H . AR AE 5 14 F R 18
¥R ) (DB36/T 1325—2020)'2", I 4% & J& gF 4515 X%
T AE e T A Y S PR AE ST AN DL, i A AR AR S 1
IES RN P CEE 3R, R H &SR
T K R A B S R o kA W2 L

F1 REELBHEREER
Table 1 High temperature heat damage index during the

flowering and boll-forming period of cotton
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- T,0235.0 =10

. % 37. 5<T,.<40. 0 >3
Severe §

B Th=40. 0 =1

TE: T, RFH R

Note: T,,, represents the highest daily temperature.
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Table 2 Matching between the actual heat damage investigation results and the use of indicators to determine the high

temperature heat damage results during the flowering and boll-forming period of cotton
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(a) F%49% All levels (b) #JE Slight

AR/ % 0 250500 1000 km

Frequency 0 10 20 30 40 60 80 100 Laaal 1]
B2 19612020 £ BREERHAARAAERATERETEEREZTEHH

Fig. 2 Spatial distribution of frequency of high temperature heat damage at different levels during the flowering and boll-forming

stage of cotton in Xinjiang from 1961 to 2020
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Fig. 3 Decadal spatial variation of occurrence frequency of high temperature heat damage during cotton flowering and boll-

forming period in Xinjiang from 1961 to 2020
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Fig. 5 M-K test on the characteristics of high temperature heat damage time change of cotton flowering and boll-forming period in Xinjiang
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