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Correlation between temporal and spatial changes of snow cover and CMADS

meteorological factors based on MODIS .
A case study of Tashkurgan River Basin
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Abstract: Snow accumulation is a valuable resource in the Tashkurgan River Basin. Exploring the tem-
poral and spatial changes of snowmelt in the basin and their correlations with meteorology and topography
is conducive to improve the development and utilization of its water resources. This study used ArcGIS
based on different elevation zones, slopes and aspect directions to interpret snow cover data and CMADS
data, and used analysis of variance and Pearson correlation to study the temporal and spatial variation of
different elevation zones, slopes and slope snow cover and their correlation with meteorological factors.
The results showed that the average temperature, solar radiation and precipitation are the dominant mete-
orological factors affecting the snow in the Tashkurgan river basin, which are also limited by the topogra-
phy (elevation, slope, aspect). Snow cover coverage has obvious seasonal differences and monthly
differences in various forms. The correlation between snow coverage and meteorological factors is ranked
from high to low: average temperature > solar radiation > precipitation > wind speed > relative hu-
midity. There is a significant negative correlation between snow cover and the first three factors above,

followed by wind speed and minimum correlation with relative humidity.
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Per {B2 — 0. 926, BERAIX PR BE 2R A9 SRE Gk i s 5

(&) 3 IAIXHEIE AL
B4 £EREAMEEE SCF 5&SKETFHHEELTHE

) #3 m AHARA B (A ms)

AC 1D X 3 Ay AR & 3 35 54 1Y Pearson ¢
VE r B3k —0.790, 0. 818 £ —0. 551, 22 )JF4H
K50 D X Sig {E AT 8 AR SCHAG TS, U HL A7 AH
KM, HAt Ry i 2 ARG, K R PR S 5 4%
AR B AR ST 45 S S SR s . i
SRR KRR BR R G 3 4> R 22 5 AR U
Bl AR BRI EE R RN T

K5 C X SCF & rf i i 25 1EAH 3¢, H: Pearson
A& r B AN Sig {H 53518 0. 654 F10.021; 5 A X
SCF FHICHE A i B, A g 2 5 HoAth S R RS 5 XL
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B C M H ¥/ T 0. 38, 43 i Sy 0. 378 A
—0.241 MM AR

FXTIE BE 5 A X 9 SCF 52 A% B 1F A1 ¢, H:
Pearson AH3& r {H A1 Sig {H43 528 0.321 #10.309; 5
Hofl v A& B9 RS B B RO OG- A B
—0.083, —0.198 F1 —0. 065, ¥ B & A 2 /R T 3%
) SCF 5 A% B FEA FANAR G,

SR, S ey 1 SCF AH b A5 3 M v 31
TRARIRHER g < SEERR > Bk > KRS > K
> FIXHEE

MR 4 ATUR I, AR RS 5L H 11
AHICE D EMIAK R HEF o« P33R > K BHGR S
> [k > WG > AHXHZE

SRR R BAER S 5 BN AT SCF 1Y) Pear-
son FH S 4 R I Sk i B W 3 R OC, HOE T 0.
05 Z WU K g5 Bk 1 5 S, Y REEAF SCF R
FHOG, HAHGHEAN 125 S, S; BN S, S FEHY SCF 5%
K B AR SR 530 by v BE v B SRR OG IR

A A

TEAIL S, F1 S, YL SCF 55 XU iy AH M
Herm, R EEA G, r(E 439 0.701 F10. 521, Sig
B4 518 0. 011 (525 ) F1 0. 082 (A g 2 ) s Wi 5
S1.\S, XUBAHSCHE AR 55 o AH X B 5 A A 39 iy
SCF [AHIC B0 /I, B[] Bt % 385 A1 2 2R 1Tl
SRR K R TR B — 7 1) DTk A

IS AL B, P 2] S BEA  m iY SCF
(1) Pearson AHICH: 34 0 15 B I 38 AR G, K PH AR 5
5844 m) SCF %) Pearson #H 51434 4 v B i 2 1
A, ¥aEad T PG R MK R 5 Rk SCF Y
Pearson /¢ r {E2h — 0. 305 (fIREEAHOG) , Al o
EVERES  FK B S5 AR VG I AR B A OE R
B -0.773, -0.729, —0. 844, 1] LT Hi K & X
TR T Al RN STk . KGR B S
Y] SCF WA EMESAR TS . BRI 5, AS [l 35 1)
SCF 534 H 1 iy AH 2 I i B AR R HE S o < 7
B > KBRS > KR > MIXHBE > KU,

R3 AEASETHNEBEEER - SKET Pearson HESH

ey i HHRSHL SEERIR K i W p N EEE ) AERTE B
Pearson H e -0.790"* -0.718"" -0.517 —.644" 0.321
A B (UR) 0.002 0.009 0.085 0.024 0.309
Pearson #H M -0.926"" -0.871*" -0.241 -0.793"" -0.083
’ BEECUR) 0. 000 0. 000 0. 450 0.002 0.797
Pearson A e -0.818"" -0.816"" 0.654" -0.702" -0.198
¢ WEME(RUR) 0.001 0.001 0.021 0.011 0.537
Pearson A1 -0.551 -0.503 0.378 -0.449 -0.065
P B (UR) 0.063 0.095 0.226 0.143 0.842
TE: " FRRTE 0.01 95 (RUR) AHCTE R 35 5 " SRR 0.05 U (XUR) ARG 3% .
*4 AEAHENREBEE - SKETF Pearson iHXSH
W HHXSH SRR KoK & R PN L) AR B
Pearson #H5&: -0.943 " -0.537 -0.422 -0.772"" -0.113
i BEECUR) 0.000 0.072 0.171 0.003 0.726
S Pearson H M -0.898"" -0.899 " 0.701" -0.748"" 0.014
B
B (UR) 0. 000 0. 000 0.011 0. 005 0.967
S Pearson #H 51 ~0.824"" ~0.664" -0.164 -0.709 " -0.320
3
W) 0.001 0.019 0.611 0.010 0.310
Pearson A G -0.865" -0.794"" 0.521 -0.606" -0.008
> M (UR) 0. 000 0.002 0.082 0.037 0.980

FE: 7 FRAE 0.01 G (BUR ) MR R 3 5 FRTE 0.05 5 (R ) HR MR .
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x5 AEAFEWAE - KKETF Pearson HHEXSH
Wi XS TFHSRIR KK K K B4R 5 AR
Pearson #H 1 -0.917"" -0.773"" -0.320 -0.737"" -0.206
g (W) 0.000 0.003 0.310 0. 006 0.520
Pearson M -0.910"" -0.729"" -0.225 -0.709 " -0.224
" B (WUR) 0. 000 0.007 0.483 0.010 0.483
Pearson {561 -0.846"" -0.305 -0.520 -0.588" -0.264
" BEECUR) 0.001 0.335 0.083 0.044 0. 408
Pearson #H 1 ~0.941"" ~0.844"" 0.514 -0.809"" 0.226
it M (W) 0.000 0.001 0.087 0.001 0. 480

T F7RAE 0.01 GOl (RUR) ARCHE RS 5 + FRIRTE 0.05 ZU (XU ) AP B3

6 &

PR SR P /K Tl i 5 5 A U, 4 AR
SR R R R A e B SRR T
FAE—E IR R BRI

(1) sEma A Pe /R HR R S ) E RN
TA 3 A AR K BH AR SRR KR [R] 32 3l
(Rt BB Bl ) AR, MR B a2 R0 <
LRI IR L Pearson AH 5 2 8 K i 35 PEAG 360 A
L, FEANTRI ML b, P24 A BH e S A g 7 Xef
REEE SRR A AU S PN

(2) 5 22 e S A 22 S W, 4 d el 1
FERARNREN T, FLFW (12 - ]AES H)
SCF f i, o 046 - S #2745 4 200 ~4 800 m,15° ~
30°FndLy s KM (6 - 11 A) i/, 8«
2974 ~3 600 m 45° ~75°FIPHH

() AR EFEN RS EE RS IRN
T SCAR AT AL S M AR U BT A B, 25 i
Pl R S RS B R A G N T A
FEAMDIE R AR UCHE R B850 -l > KEHAR
SF > Bk > WU > AR EE, BT B R S AT 3
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