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Fig.1 The map for location of Ulugh Muztagh and distribution of measured sites
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Fig. 3 The maps of HJ-1 satellite imagery (a), albedo (b), NDSI value (c) and snow depth (d)
of Ulugh Muztagh area in April, 2012
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Tab. 1 Analysis of inversed albedo and the measured albedo at west suburb of Ulugh Muztagh on Apr, 2012

X I AR e o) SHUME SLIHAH HXPiRzE  ARERZE(%)

s - - 0.8196 0.8590 0.0394 4.80
Foe - - 0.7357 0.7476 0.0119 1.62
HE - - 0.5459 0.5501 0.0042 0.78
Bisfes - - 0.5680 0.5987 0.0307 5.40
ALK K B3 5 0.6888 0.6970 0.0082 1.20
15K 7] 4 0.4002 0.4104 0.0102 2.56
Ak i3] 6 0.0881 0.0876 -0.0005 0.53
jiva) P 12 0.1593 0.1489 -0.0104 6.52
TAHEEY it 5 0.1564 0.1530 -0.0034 2.16
EoE M 6 0.7547 0.7843 0.0296 3.92
P M 6 0.9191 0.9175 -0.0016 0.18
e i} 4 0.8088 0.8439 0.0351 433
PR X
25 [E9] 10 0.7465 0.7721 0.0256 3.43
2= [t} 3 0.7545 0.7783 0.0238 3.16
s 3] 2 0.8125 0.8501 0.0376 4.62

e SR mRLUES 00, RETERENT, R 1800, V42700, ZRh 9004, YuFEITE 0°-359°59'59" 2 1],
FMEYEOITE 135-225° A fadE45-135°, V5 225-315°, LI AIFE 315-360°F10-45°,

LA E (F3d) . G5REM . RASERIEFTHT . LI TR K, MAERTT
FIEEH S 2 AR R, X AT RE A2 VG KUk R =5 B 2l

SRR TR GRS B RN E R, BT 5N 30 mx30 m AFE T AE TR S
A (5). L (6) MAEMEET T8, SARKEEETT K 92.78% (22). XfH. 201244 J 18
H-21 HAEHEAGIE, 2561088, mdk. AR¥E. Pk, P SRR 09 S2m 8o 2517 He
B FAR2ATAL, I URAN I ) A 1R 25 B A R I B A3 NG s MR 2o 15087,
S 2 S S 25 R A EAE 2.9-4.3 em N, B KAAXT IR 220 15.38%; MY /N 10°
BF, SHURAEMRZEHN, 16 0.46%-6.52% 2 10] o - N FIRAGIIRZETE S% AN . 734k, 24
EVRATF 20ecm b, SRt (5) BYiRZEREE TJURABSMNMIG K, HI-1 DRSS
THERTEE] 80 ecm, X STLIAMEBA B ZEBE A L. £ 1R B 6 NI UESH T
VR EAE 237~ 43.0 ecm. 69.3 cm. 56.0 cm. 46.0 cm. 43.0 cm. 48.0 cm, mifSII{EAK
K oM42.0 cm. 72.2 cm. 50.1 cm. 41.2 cm. 42.1 cm. 50.4 cm, F3iR22H55.75%, WBHE
EEVINMEFLHZER . FiSER RGBT L AN B B R, dE—2mss
DRI TSR R

SCHRERECT ARV X R RAS SR S p%cdis, 75980 T 388/ T 350l ke i =5
WS mAafbiEs (K6)., JbIEmI e 1. Mtk RIEFHRE/N,
H AN m W E B MBI 10044, BB REBRRIR K. ARBOER KX R
BUN, FUHRAARE, (FURREE VKR T3

FAATIR A LIRSS NDSTAI S BER A2 FE B, [RlB R TR R A M R Y
ERAE L, 4562012454 A 14 H-25 H 0925 5 35 2 AL B, A2 RAR IS
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Fig.6 The relationship between snow depth and Fig. 7 The time-varying curve of snow cover and snow depth
slope in different aspects in observation period

FINDSIAHATF 010 F2 201244 ARBUEHIEN K IRE R E R #4505 TIERTH 547
1% 7—13 ﬁ %/[:{ Z 15/[:{ , ;k H_Jl Tab. 2 Comparative analysis between snow depth inversed and snow depth data

E ﬁ] j][] 1& %3. (;T% ( Fé—] measured in the vicinity of Ulugh Muztagh on April 2012
R o b S FHE OTHGE 9 ¥ i
7). BARE MR K] H e PN Si(E S E=3IEN X iR 2E
, (%) (°) (cm) (cm) (em) (%)
o Eﬁﬁ\Mﬁ it P k23 78 14.9 14.8 15.8 1.0 6.76
= IS
X 43 S B9 52 R B 70 10.8 18.1 19.1 1.0 5.55
HRXFEABE M 010408 4 75 15.0 29.0 333 43 14.67
IR I A 0 1 [X 19 55 wEs 73 1.3 13.6 14.6 1.0 7.35
WA ATIRAL FH 86 ; 12.7 13.0 03 2.50
k73 74 13.3 322 352 3.0 9.22
3 Qéﬁ/t\, R 70 10.5 12.3 13.0 0.7 5.83
2012-4-19 %k 65 13.7 29.5 33.6 4.1 13.81
- [i:Pi 57 9.6 19.7 21.0 1.3 6.53
=202 )ﬁjz Vi
. (1 )E:L = N B V84 - 115 12,0 0.5 4.50
%i{ig;%ﬂ E'BE ol f dt 59 12.9 20.3 25 22 10.68
IhT A A 5 5P 0 52 234 57 11.3 23.3 25.0 1.7 7.30
Wi, HI-1 TR BBEEC 5012420 R 54 142 19.1 22.0 2.9 15.38
e S e B R w52 10.7 211 22,0 0.9 412
NDSI, | FERWIEAEE FHL 68 ; 12.7 13.0 03 234
BUEH R ZE, X 22 Jed 56 13.6 26.4 28.0 1.6 5.98
ETIRE S SBo0M My sl 11.5 34.5 36.0 1.5 423
TR Ly, (B 2012-4-21 ARME 51 132 28.4 32.0 3.6 12.83
B Y5 kS B Be i 6 2 VK [liiF"}3 55 9.0 28.9 29.0 0.1 0.46
J” = ﬂ?{%ﬂl—“’zb %ﬁrﬂﬂ% Sty 65 - 153 16.0 0.7 436

Bf 23 AR A 5T o T B R I A TR (1 42 A O R R™=0.992, 1 1o 0.05 B & 7K1 B 5 G
5, FIIHXTIRZE 1.76% . UK X Y S BERAG B . NDSI Ak I{E -5 4k 10 A o 225505501
40.626 F10.733, il 0.01 W EAKCE A EAGEKEE, Ho sk s R I B m PR
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(AN BER I 5 /IR AA AR R IE A S s a0 N TR, vk XA 25 T S S %
KFAEVKN AR5 25 GG T A AR X 1R 22 Bl 2 R 0% B3 R 3 i, 43 4y 150
B, 2 J k5 S 2 SR 22 2.9-4.3 em SE I, I ROHINHR 22 15.38%, 4% EE<10°
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The temporal and spatial changes of snow depth in Ulugh
Muztagh area derived from HJ-1 satellite data

WU Hongbo'?, HE Jiangiao', GUO Zhongming"’, MAO Ruijuan'’, WU Yuwei'’
(1. State Key Laboratory of Cryospheric Sciences, Cold and Arid Regions Environmental and Engineering Research
Institute, CAS, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The paper analyzes the relationship among the NDSI (Normalized Difference Snow
Index) albedo, the HJ-1 satellite infrared band reflectance and snow depth in the vicinity of
Ulugh Muztagh. At the same time, snow depth and reflectance spectrum are measured in
different slopes and aspects on April 14 to 26, 2012. In order to estimate spatial and temporal
changes in snow depth, snow depth inversion model was established by their correlation
among measured snow depth data, infrared band reflectance and albedo; furthermore, it
accuracy is verified by the measured snow depth and spectral data. The results show the
multiple correlation coefficient of albedo inversion model is 0.992, and the significance level
is less than 0.05. Through setting distinguishing between mixed and pure snow coverage pixel
by NDSI threshold, its estimated accuracy is up to 92.78% . The correlation coefficients
between albedo of the glacier area, NDSI value and altitude data are 0.626 and 0.733,
respectively, and the significance level is less than 0.01. Moreover, albedo value in high
altitude zone is significantly higher than that of the low altitude zone. The snow depth value
of northern aspect in non-glacier area is larger, followed by the southern and western aspects;
while the snow depth in southern aspect reaches the minimum value, under influence of the
westerlies snowfall. When the slope is about 10°, there is the maximum snow depth. The
relative error with snow depth estimated increases as the increase of the plot slope, and when
the slope is 15°, the relative error is the largest.
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