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Fig.2 The monthly snow cover area
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Fig.3 The seasonal proportions of snow cover area
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Table 1 The aspect information

FFe o Him JEE(°) A (km®)  FF A7 EG B (%)
1 [ 3| 0~22.5 914.9 7.0
2 ARty 22.5~67.5 1536.4 11.7
3 Ry 67.5~112.5  1472.8 112
4 K 112.5~157.5 1573.3 12.0
5 B 157.5~202.5 1853.3 14.1
6 POFEgd  202.5~247.5  1583.9 12.1
7 (i3 247.5~2925 15766 12.0
8 Puded  292.5~337.5 1678.0 12.8
9 Jesk2 337.5~360 924.6 7.1




P2 DA 2001 47 22 2010 47 B 5 g v il SR =5 I 3 AR AR Ak 20 Wt

20134E1 H

151

R 2R, ATUAE A AN R 2 R i
o7 E R A Y IR AR AR R —
EM S, P BRSNS AR, R
27.2% , AL 2 Fe /N, M 26.1% , 1 A R 7 o5
ORI IR, M 64% , B i /N, R 51%; 274
B PT 5 LBl K, 0 15.5% , A6 1 5/, R
14.1% , i Z P E 5, DIV E K, N
35.4% , M /N, M 28.3% s k=AU 1 PE L3 A
b3 2 B e o5 Lo e K, 331 R 26.6% , AR B 3
/N, R 25.9% T Z AP E R 5, LAk 1
AL R, R 63.1%, FEY /N, R 49.3% 5 4 2L
e 2 BUE i o Lol e K, R 32.8% , P M RN, R
31.4%, M 24 F RS E 53, DRI R, R
77.9% , F3itc/ N, 60.9%., MFE2ETTLIFEH, &
RV Z K PR i 2 RS 55 38/ RSy
THAAE Bl FARER S, S 22
AR T 55 AR MIAEAE AR AMERR S Fvk)I]

4 R S 4 PR R

Fig.4 The different aspect average annual snow cover
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Fig.5 The different aspect monthly snow cover
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Table 2 The snow proportion and coverage in different aspect and different season (%)
- & =2 (7.8 &S
PRl AR bl ERER Rl EWE O PrAs R
dedt 1 26.6 63.0 14.1 33.4 26.6 63.1 32.7 77.5
ARty 26.5 63.5 14.6 34.9 26.4 63.1 32.5 77.9
Ry 272 64.0 14.8 349 26.3 62.0 31.7 74.8
TRk 26.8 53.5 15.1 30.1 25.9 51.8 323 64.5
L3 26.9 51.0 15.0 283 26.0 493 32.1 60.9
PR 26.7 55.3 15.5 32.2 26.2 54.3 31.6 65.6
[} 26.8 61.7 15.4 35.4 26.5 61.3 31.4 72.4
[liE[#3 26.2 61.0 15.0 34.9 26.6 61.9 32.2 74.8
dedi2 26.1 60.7 14.5 33.7 26.6 61.8 32.8 76.2
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Table 3 The slope information
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DAY FE R 60° X (8] B35 31 fil 1 32 12, I LK A
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NS HREREG I RRUEAE . 24, IR
KT 60°IX [A] AT 75 K 5 K, iy 81.8% , LI ZRd
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R G B AT AN R 3 B 2 AR S LT 58 H
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H5ZEAMREE G RN ER, WE 6 fE 7 i

R OBEC)  EB G OPEEEm) (%) Fo WE 6 FTLAE HY 15 ZAESE W S M F ok /N T
Lo s0n0 e 101 50°3 F A5 1 i 2 A (EL L3I 1 20~
2o 100 s 2002 23 3003 FEL RS 7l e bl , P-4 BT 78 56 K 53.5%,
3 20~30 2925.6 3746 22.3 N o
4 3040 27404 3813 510 T AR EE R T 60° X [ L5 JH il A 12 . MAIEL 7 AT LA
5 40-50 14458 3909 110 A i B D 40~50° . 50~60° KT 60° =4~ X [
6 5060 4288 4185 33 il 12 A AR T s R AL S5 [R], S U 22 Ak, i
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Table 4 The snow proportion and coverage in different slope and different season (%)
HEE () % - " *
Rl SRR Frhs AEeR PNl R Pl AR

0~10 26.2 57.4 13.6 29.9 25.8 56.6 34.3 75.2

10~20 26.6 58.5 13.8 30.2 26.2 57.5 33.4 73.3

20~30 27.0 57.7 14.2 30.4 26.6 56.9 32.3 69.1

30~40 26.9 58.1 15.2 32.8 26.7 57.7 31.2 67.5

40~50 26.6 60.8 174 39.8 26.6 60.8 29.4 67.2

50~60 26.3 69.2 20.6 54.3 26.0 68.5 27.1 71.5

>60 25.9 82.2 22.8 72.4 25.5 81.0 25.8 81.8
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Fig.6 The different slope average annual snow cover
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Fig.7 The different slope monthly snow cover
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Table 5 The elevation information

o mfE(m)  CREEEm) R Ge®) Bl (%)
1 <2000 1767 203.2 1.5
2 2000~2500 2298 3999.5 3.0
3 2500~3000 2786 1055.5 8.0
4 3000~3500 3276 2639.9 20.1
5 3500~4000 3752 4210.8 32.1
6 4000~4500 4222 3195.3 24.4
7 4500~5000 4691 992.7 7.6
8 >5000 5417 417.1 32
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Table 6 The snow proportion and coverage in different elevation and different season (%)
= (m) % 2 & &
Frbitef  EERA PRNILE EREA FmSs AR i) REER
<2000 9.5 2.4 1.8 0.5 6.2 1.6 82.5 20.9
2000~2500 14.1 44 4.5 1.4 18.9 5.9 62.5 19.6
2500~3000 15.9 8.8 2.7 1.5 24.1 13.4 57.3 31.7
3000~3500 24.1 29.5 34 4.2 27.7 33.8 44.8 54.9
3500~4000 28.5 61.6 8.8 19.1 273 58.8 354 76.4
4000~4500 27.3 89.4 19.4 63.7 26.0 85.3 272 89.3
4500~5000 25.4 96.8 24.7 94.2 253 96.2 24.6 93.8
>5000 25.5 98.3 254 98.3 25.2 97.4 23.9 923
JIT o& B L) R i B TR R B T R A S 93.8%.
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Fig.8 The different elevation average annual snow cover
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Fig.9 The different elevation monthly snow cover



FEHRPEEE: 2001 4F 42 2010 4F B 1 g vl T s AR =5 ) S AR A ke 23 B 155

20134E1 H

RS 1 HH B, A ] XS 35 7 3 R W 1 T TR
TE 4500m PAF B DX, 2% i Rl PSS 7 o 208 B
/N IS AN — 2, HEFARATR T 3000m 1Y DX Ik, e /NER
L SR INIAE 6 A 3 14K TE 3000~4500m Z ] (4 [X.
W, R/ EEERBMES A EREEST
4500m A IX 58, PR 55 R b e 3 — 350, R 59
(R B AR A R e A, B B 35 R 1 8 T 91% , Fe /b
MEEERENE L AR HFESZ R4
A, 99.0% , B R B Y 3 25 PR G — [X 5,
R K ) BRI AN AR 1 H -4 H MG R
TR A0, AR 7 R R i B e 1fi 4 A Ay
Je B SR T X — DX DA A R k)1
TR, 1 RSB S5 7 35 R 55 BN
4 it

TS RKAE R K G881 B L LR Ay, X2
IR A WL E B MEA (A R R I X
Wi 7K SCFAFA0 K 15 TR 22—, PR X RS e 2 7
R IS A5 o0 A B S, A B T AR
T A AL, B o TR AR . A MK
ANBIFGE DX AN [R) 3 1] AN R 35 B8 R g s %k R B
AR EHA T 00T WA B LA TR 4598

(1) WEEAFE IR, B ) 5 o] i e K
SR s A I 1 A BRI AR R 9494.12km’;
e/ VRS 7 S AR R AE 8 L AR AR R 3954.31
km?; NDUZERE | B H ) s i 4 =RV i 5 L
Bl K, KRR R 2 ENE 2, TARE
ST 5 LB K, 2= b 2 SR T U TE
L EEE R

(2) WA 10 R, #5305 ) AN [R) 225 FR S i
o7 BB R A Y IR AN R A S B iR —
FEMZES . B DUZEZARE S BT AN [R3 )
K VR 3 R I BB A — 2 2 5 .

N NEE3 S FENIES  yN e &
PUAEYE B >60° 1 IX 3, fie /MR 3 6 R PR A 2Rt
1 40~50° X 341, HoAth 25 H BRAE 3% 7E 0~10°[X.
W ZARE B LT B /N T 50030 B RS Vi Rl ek
FHRZEAK, Wi BE KT 60° X 0] B Y fil e 12 5 3%

AR 5 KT 600 Xtk % H B 7 35 K
P e A S LI A A T A 3 Y T DU B
A,

(4) WA SR R , R i/ MRS 5
A2 IR ALE 2000~2500m (1 X I A0, Hifth 7545
HTE R 5 BE /N T 2000m 1Y X8 ; 17 e AR TS 3
5 2RI Hh BAE R AR 5 B R T 4500m 1) X385 7E 24
PR T RS 55 SR A TR e B B i 2
PRGBGSR B 5 R AT
P15 T 5000m f9 X 3585 2% H S E 15 T AS [R) X SR
TR

TRV b A B R AN [ 305 1) 3 188 A v Ry £
FE—E 225040, 385 R[] X Sl o 7 19 0 A O
N [) 28 A g 7 o o R A A o i 2 9 o )
YER. B, A T it — 2L e

2237 ik (References) :

[1] FfRMk. =98 10 K FK R B A LA S il 5 42 SRR 92 [ D).
B8 RTE Bl K24, 2010.

[2] M, 005, X, 2001-2008 4F K (PG L X RS 3 26 K
NDVI 828 R AR, 9K 1-,2010,32(5) : 875-882.

[3] ZE£&W.BmFHEE. R, 55 FF MODIS 5 AMSR-E #idi (1 [
6 X R 5 B S R DU T 1), S 3R, 2011,31(9) -
1097-1104.

[4] XU, BRA-TH AR I— N5 Hi X 3EF MODIS 1 BT A
R SR A WSS & RS H BTSR[], 1R 5
N ,2011,26(4) : 450-456.

[5] Bk, TAE. 1982-2003 4 P4 5 iy M 4 R Bt 78 265 B 1)
ZAAR)). HhBE2EHE,2009,24(1) : 84-94.

[6] ZEVE, 250, e V. e DR AR 5 TR B RN 5 7K Y dk 1) 9 3 1k e
TSI, VK% 1, 2004,26(3) : 363-368.

[7] Miao L, Yuanman H, Wei Z, et al. Application of land—use chan—
ge model in guiding regional planning: A case study in Hun Taizi
River Watershed, Northeast China[J]. Chinese Geographical
Science,2011,21(5): 609-618.

[8] fHifE, SIRRLL, M 4k73, 55, Bl o o b X B b oy oo Yol it Sl 25 74
IR K BT, TR X 5T, 2011,28(3) : 433-437.

[9] K, BRTT, 22 TLL, 5. 45 a 38 BRI oK
AL KX R A AT, 0K+ ,2007,29(2) : 183
190.

[10] #2425, 1970-2000 4F rfv [ B =5 dk 728 A0 R X3 43 A0 RRAE [T,
KN ,2011,33(3) : 497-503.

http://www.resct.cn



156 AR S
§535% i1

Spatial and Temporal Characteristics of Snow Cover
in the Kunmalike River Basin

MU Zhenxia, JIANG Huifang
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: Snow cover plays an important role in alpine mountain rivers. Because of a low
population density, expensive access, and limited human activity, alpine regions have a sparse and
extremely unevenly distributed hydrometeorological network. The investigation of snowmelt
hydrological processes, especially runoff generation, are now highly important and urgent. We used
MODIS 8d snow cover data from 2001 to 2010 to analyze spatial and temporal variation in snow
cover for the Kunmalike River basin. We looked at the entire territory, slope, aspect and different
altitudes. We found that maximum snow cover is in January and minimum snow cover is in August.
The snow coverage rate in January is 72.4% and in August is 30.2%. Winter snow cover occupied
the highest proportion (ratio is 32.1%), and spring, fall and summer followed with ratios of 26.7%,
26.3% and 14.9%, respectively. The maximum snow cover rate occurred in winter and over the
northeast slope where the aspect is 22.5~67.5°, the proportion is 77.9% . Minimum snow cover
occurred in summer and over the southern slope where the aspect is 157.5~202.5°; the proportion is
28.3%. While there are some differences in snow cover, the maximum snow cover rate occurred in
areas with a slope >60° and the maximum value occurred in spring; the proportion is 82.2%.
Minimum snow cover occurred on slopes from 0~10°, and the minimum value was in summer; the
proportion is 29.9%. Minimum snow cover occurred in areas less than 2000 m a.s.l. and maximum
snow cover occurred 5000 m a.s.l.

Key words: Snow cover; Spatial and temporal change ; MODIS ; Kunmalike river basin; Snowmelt
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