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Fig. 1 Elevation of the study area and meterological stations
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Fig. 2 Annual variation of winter snowfall in the Changji areas from 1982 to 2022: (a) winter, (b) December,

(¢) January, (d) February

2.2 AEELBREHHRESEENERTWL
& 3 /R T 1982—2022 4 5 # M A [m) 45
PbET HBBA . R A B RS HEURE A
F RSB b ARy —1 d/10a(p=>0. 05), H
H 2010 4FEBE S H ik £ R 35 d, 2022 4F | DR
9.9 do /NIRRT H & il 2 B 3 12> — 1.4 d/10a
(p<<0.05)FNHEZ 0.15 d/10a(p<<0. 0D fa#, hFH
H RN 2 1 59 3G 2k sl R 3k 0. 21 d/10a
(p=0.05), FWFJ 4 F= R BE T H B /> £ %

I F /NS B B B0

XF B M = A F OB H B A 5 R
(W), Kt (— 1. 4 d/10a, p<<0. 05) 52 K Ml
(—3.5 d/10a, p<<0.01) MFES H 5 W Z w0 3%
i Ry N N NSl A RS S T R
BT R X IR A KT H £L 0.3 d/10a(p<<0. 05) i
FHZ ALEE I R R E RS BB R
EHA0.4 d/10a(p=0.01) BEW L, [6 B0l HI,
K5 58 5l A B H B b FEIH I T



556 1) B T P A 5+ DA PR JR VE AR 119822022 AR TR B 3 N A TR SR ARE 845
/NS H By 2 s BRI Ky H B R TERFSTIA N TE 2 R4S 2000 4F 5 5 5545 s A7 1Y
A 2 fa g, UL T e SR I o AR R IRYEV S SRR TE- ey v ¢l = DI
22 [ g il b 0 2 5 A AR R ARG, b L
35 (a) 35 (b) s
Stk y=-0.102x+224 [N RF[EE o [ ¥
30l - - B sl 25k y =—0.141x + 301 —
25
oy
o 20}
oo
% 15}
X
10
5 L
0
1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020
FEhy FE4y
4.5+ (c) 1.8r (@)
. PE — REHH
A0 gpe: = 0.0211x - 404 T Ak VST st = 0.1145x - 28.6 st
3.5F
3.0r
& 251
i
T 2.0
1.5¢
1.0}
0.5F
1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020
4 4
B3 1982—2022 4% B JH - I b X AN 7] S R B 5 H 40 4R PR AR Ak
(D) BT, (DS, (OFE,(DKE
Fig. 3 Annual variation of snowfall days at different intensity levels in plain areas of Changjie from 1982 to 2022
(a) total snowfall, (b) light snow, (¢) moderate snow, (d) heavy snow
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Fig. 4 Annual variation of snowfall intensity in plain areas of Changjie from 1982 to 2022:
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(a) total snowfall, (b) light snow, (¢) moderate snow, (d) heavy snow
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Fig. 10  Spatial distribution at different intensity levels in Changji from 1982 to 2022
(a) winter, (b) light snow, (¢) moderate snow, (d) heavy snow
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Climate Characteristics of Winter Snowfall in Xinjiang Changji
Prefecture from 1982 to 2022

ALHADEH Haderhan' ARAY Ayden* WANG Chunyan'
WANG Jianghua' Saltanat' APAR Ruzi'

(1 Changji Hui Autonomous Prefecture Meteorological Administration, Xinjiang, Changji 831100;

2 Urumqi Meteorological Bureau, Urumqi 830002)

Abstract: The study of winter snowfall holds great significance for Changji Prefecture, located in the
northwestern arid region. Abnormal winter snowfall frequently leads to heavy snowfall, which results in
snow disasters and avalanches. Furthermore, blizzards and strong winds often cause snowdrifts that block
traffic and severely reduce visibility. Therefore, it is essential to conduct investigations in this area. A
notable example occurred in December 2015, when Changji Prefecture experienced an extremely rare
blizzard characterised by widespread snowfall and a high number of stations reporting heavy snow, with
many stations breaking historical records. Therefore, systematic research on winter snowfall is necessary.
This study focuses on the Changji area. Based on daily precipitation records from 10 national
meteorological stations between 1982 and 2022, the characteristics of snowfall amount, snowfall intensity,
and the number of snowfall days are analysed using methods such as linear regression, the Mann-Kendall
test, and wavelet analysis. The results show that, based on the winter daily snowfall observation data
from 10 national stations in Changji Prefecture from 1982 to 2022, this study analyses the climatological
characteristics of winter snowfall amount, snowfall days, and snowfall intensity using methods such as
linear trend estimation, Morlet wavelet analysis, Mann-Kendall mutation test, and ArcGIS inverse
distance weighting interpolation. The results reveal several noteworthy findings: (1) Significant regional
differences exist in winter snowfall changes. The snowfall amount shows a significant increasing trend in
the plain area and the Beitashan region, with rates of 2.6 mm/10a and 2.8 mm/10a, respectively, while
the trends in the Tianchi and Caijiahu regions are not significant. The dominant months contributing to the
increase differ, with December being the primary contributor in the plain area and February in the
Beitashan region. (2) The reduction in snowfall days across various regions is consistently attributed to a
significant decrease in light snowfall days. Concurrently, the number of heavy snowfall days increases
significantly in the plain and Tianchi areas, and the winter snowfall intensity enhances significantly,
indicating a trend towards more intense snowfall events. (3) Topography is a key factor influencing
snowfall distribution, with both snowfall amount and heavy snowfall days exhibiting a spatial pattern of
high values in mountainous areas (Tianchi), medium values in oasis-plain areas, and low values in desert
(Caijiahu) and arid mountainous (Beitashan) areas. This study reveals the characteristics of “increasing
amount, decreasing days, and increasing intensity” of winter snowfall in Changji Prefecture against a
warming and wetting background, providing references for regional water resource assessment and snow

disaster prevention.
Keywords: Changji; snowfall; different levels of snowfall; temporal and spatial variation of snowfall
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