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Abstract

Based on MODIS snow products from 2001 to 2020, through the snow cover area and the snow
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days, this paper analyses the space-time distribution features of the Western Tianshan snow. The
results showed that: 1) Year distribution of snow cover area is unimodal type, and the biggest
areas were in January and in July at least. The snow cover area in the Western Tianshan showed a
slight decreasing trend, mainly in the area from 1500 m to 3000 m above sea level. 2) The snow
cover area significantly reduced in winter and spring, increased slightly in autumn, and slightly
changed in summer. 3) The distribution of snow cover days varies greatly in the Western Tian-
shan. The maximum average snow cover days is 214 days, and the total snow cover days are
mainly concentrated in 31~60 days, accounting for 37.4% of the total area in the Western Tian-
shan. 4) The snow days 0 d and 91~120 d: no change of area ratio; Snow days in 31 to 60 d, 121 d
showed a trend of decrease; Snow days in 1~30 d and 31 to 60 d showed a trend of increase. 5)
During the past 20 years, the area with snow cover decreased 52.9%, the area with stable cover
increased 46.9%, and the area with snow cover increased 0.18%. The increasing or decreasing
trend of days with snow cover in Western Tianshan was not obvious (P > 0.1)
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FRISH X AT HACR LG Z i a s, e RS HEs D I o PUALRC TR b Bk
MR SRRV AT HAUR D s PR, 074 2140 i A S 225 6 I M o /i i ) 25 kD L9
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Figure 1. Map showing the general condition of the study area
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AR SCAE F AR S PRk B 55 [ B 50K S % 0 NSIDC (The National Snow & Ice Data Center) 21}t
7 MODIS/Terra #1558 d & B (MOD10A2), 7% [H] 43 #¥2 5 500 m x 500 m, FfE #7 it 1% X HDF-EOS,
I EHE T A B RAR B EID 2 X A ISR, (HANRE S8 4k e < I RE A [20], HFREMEIREEK T, mikd
FE 23 (AR S A4S 2, AHOCHT 753K W, MOD10A2 755 88 X Sk AR =5 1R 51K B2 4 87.5%~94.0% [20] [22]
MOD10A2 flr& R~ 8 d T Eaa i KAl , RAAERIN: &% ME 8d WAEH —~RERSAMRE, 5t
FRZBTHR T E T, AR 8d MEITE RE M T E G A € AT, R 8d Bicka — R
A T E N e

e 2001~2020 S8 58 K L BT K215, P58 h23v04. h23v05. h24v04. h24v05. h25v04 Fl
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HFI(0~7), WY FT XA F IR 1 RoR, BHEMA 0FR, B OMRRE—-REHE, H
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Table 1. MOD10A2 products feature coding classification
Fz 1. MOD10A2 /= sl it 4mAD A 43 28

MODIS %ifi HhF T T = X
25 TR 7 3 1 i
37 P Bt K AR v
39 HERE
50 =
100 K
200 e
255, 1 HFEHRE(Fil)

3.2. DEM

B EFE(DEM) B K 3 CGIAR-CSI #2451 90 m 0 #ER 1) SRTM H¥a4E . Afd m B S Al 5 %
PEAHUCHES, K DEM $ds S R ALK 500 m 25 [a) 433, B NS5 MOD10A2 —E( Albers 55
4, MR ETMATHFFES T

WX N —4EHN 8 d AR S BIE LA 46 1E(2001 =6k 2 E, 2002 4EH/D 1 18, 2016 LD 1
W), AT REREVELN ) I muHr SE AR I 78 o AR AR 3A, ACHH IR AR BB B A S A, 11
FEME, BRI AR ERRSE S .

4.1. FRBAHHE

K 2 Bos TR INGE 20 a P S B AR AR . AR A R IR, SENRT AL R R
WA, 1 A RS E R AR, 7 AR TR, RS EESAE SRR AR E X8 RTEN
BAAFAE N 10 ARSI G R, BEM 1.0 77 km*80%) 2.2 75 km®. 10 A% 11 ARSI
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Figure 2. Monthly mean snow area of variation from 2001 to 2020
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Figure 3. Annual variations of snow cover area from 2001 to 2020 in Western Tianshan
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Figure 4. Annual variations of seasonal snow cover area from 2001 to 2020
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Figure 5. Annual variations of different altitudes snow cover area from 2001 to 2020
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5. AXRWRERHHN DB RENLTELR
5.1. MEHEHZE S HHHE

N o A BN R O AR S HECRRE, A% 0dy 1~30d. 31~60d. 61~90d. 91~120d.
>121d, 6 MEGRE HBOEAT 5390, F53 vk 555 S5 4000f B 1) Th AR L AZ oK 43 B AR 5 H 00 2 () 43 AT
RHLE

6 AT NP RILAE 2001~2020 A1 2 PR E H, WEF AT LG H 2 PR E H o £ R
BONWE, REHBEmEZHN 214 d, sOHMAE 1 de BSE HEAE 30 d DUFRTEEL & 75 R L X
10.3%, ETEHAAEREIE . R o B g ik A 1500~3000 m Xk, #5570 B AL ##EHAE 1000~1500 m
X3, DAS A4S R g4k 1500 m BAF X $. FAZ5 HH7E 31~60 d AR (&5 PR L X 1) 37.4%, F %
S ARAEPE R LR AE 1000~2000 m X 38, FRE5 HAAE 61~90 d [HIFR 5 PH R L JHBIX 24.3%, F 24 7E
75 K ik 2000~3000 m, LK 76 K 1L g Btk 1500~2000 m () X 3. F1E5 H#AE 91~120 d (AR 5 76K
L HBIX ) 18.7%, 3= B3 AR7E P K 1L#§3K A 2500~3000 m [X 45 . A5 H BT 121 d WA (& 75 R L s X
1] 9.2%, FE/ATEHFHR 3000 m BA b XK.
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Figure 6. Annual average snow days from 2001 to 2020
6.2001~2020 FARILFFHRERH

SIHTIE 20 a UK L& B HART A 7T X AR (1] 7)), FRx5 %5 BEAES H B0 o T AR 1] 77 21 A 2
PG AR U HECH 0d BITHARAS K #UE H 4L 1~30 d, AR AR Dy 0.0236, 15 B 2001~2020
SEFLFT O TR SRS s, i 2001 a ) 7.8%# i # 2020 a 1) 15.2%; A H#k 31~60 d, HARL
REN-0.211, 2DEH, H 2001 a 1) 37.8%0% /0 F 2020 a ) 30.6%; A% H% 31~60d, HJfr &7 iR
AR R, BURIE KN 0.34, EHRMEINES, B 2001 a ff) 21.9%H8 inE] 2020 a ) 25.2%; FEH HEL
7F 91~120d, HPr i 7e X AR I LUl AR e A K. BRI HEL > 121d, HAMRIFRAN-0.138, Rl
., 12001 a [ 14.7%9% /> #) 2020 a (1) 11.0%.

SRS, TR LA A B A 31~60 d, X5 R 1M H B AR LE 30 d LN TS
BLRAFER . HAE HECH 0d A1 91~120 d FIRT & AR LU 684k FRE HECkh 31~60d. >121 d £
bkt B HECON 1~30d. 31~60 d 3.

DOI: 10.12677/ccrl.2022.114045 444 SR AR


https://doi.org/10.12677/ccrl.2022.114045

Truimy « HHE %

H0d ®m1~30d ®31~60d 61~90d W91~120d m 2121d

50
45
40
35
30

25 F
20
15 r
10 1
5 F
0 L M M L

2001 2003 2005 2007 2009 2011 2013 2015 2017 20194

NE A 4h S mAR R (%)

Figure 7. Different levels of snow area distribution from 2001 to 2020
[& 7. 2001~2020 FAXRWUAFFFRAEHERTH

5.2. RERHMTEZLES

IR H ARSI Stow ZE[2418E IS AR R AR, TS H Hun b R
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Figure 8. The trends of snow days from 2001 to 2020
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1) NS E G AN R PR, 1 ApfsR, 7 b EE M ESETOK AR S
X3k, 20 a [8) PG R AR5 78 o6 AR B AR S S s b i 3, (R JR) e - BN s, B R IR
T S AR D 1 B LRI PR 1500~3000 m 4 (A .

2) PR EE S PEA TR E, EFRD, AFMRESESEHFMYTEEN8 G2, if20aH
BAAENIASE E G AR R TREH . KRS RAEIEnas, JR0RSHE & mAR R R
EHA K,

3) FRILMFHAMERENHE. Ho @ E X A m7Er LM BLEIR 3000 m DL B X HkKAE
PIRE HEON 214 d, SRS H FEEERE 31~60 d, HELBIZNPE R ILSTHAR K 37.4%, X5RILE
FAT A H 3 ZAE P E 30 d DL B SR AR Fh F S HECh 0 d A1 91~120 d AT 5 THIAR b5 A2 4 5
MEHHECN 31~60d. >121 d F 2 mb &S, S HECN 1~30d. 31~60d 2iG s,

4) PUR A H 2Pk A AR S TR LS TR 52.9%; FaUE X o5 46.9%; iGN X I A A
0.18%, FE/ALETE R 1P B IR B SR se i B BT . PR AR S HO n sl b (i o= A B R 1)
(P>0.1).
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