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Quantitative analysis of snow water equivalent
in the region of northern Xinjiang

LIU Yan, ZHANG Pu, LI Yang
(Institute of Desert Meteorology, China Meteorological Administration, Urumgi 830002, China)

Abstract: The purpose of the study was to approach the feasibility of the snow water equivalent retrieved with optical remote
sensing data. Field measurement for separate layer snow density and other snow parameters was made in Feb 2009 and
2010. For different snow types, by using continuum removal method, spectral absorption characteristics of snow were ana-
lyzed. It comes to the conclusion that snow depth has a significant effect on its spectral absorption at near 1028nm,
1252nm, 1494nm and 1940nm. The deeper the depth, the smaller the absorption depth is. The image of moderate-resolu-
tion imaging spectroradiometer with spatial 500m resolution was used as the experimental optical remote sensing data in this
study. Based on correlation analysis of the test sample, including reflectance of MODIS channel 5 and 6, elevation and
snow pressure, the remote sensing model for the retrieval of snow pressure was built by statistical regression equations. The
evaluation results of the model showed that its root mean square error is 0. 075 and correlation coefficient between predicted
and measured values is 0. 72 when snow depth is less than 30cm.
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Fig. 1 Geographical locations of measured samples in Feb.
2009 and 2010 in the region of northern Xinjiang
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Fig.2  Correlation analysis between snow pressure measured by
Snow gage and integral quantity computed by snow density in
each layer
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Fig.3 Reflectance spectrum after continuum removal of typi-
cal objects
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Fig. 4 Enlarged reflectance spectrum after continuum remov-
al of typical objects
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Fig.5 Reflectance spectrum after continuum removal of dif-
ferent snow depth
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Fig. 6  Construction of decision tree for snow identification

3.1 MODIS 1B #iE4h 2

ﬁwmﬁmﬁ%ﬁ TR AE | SR A T A
KEMIERG 1 ~7 M IE M SR,
3.2 mﬁﬁﬁ A3

WP (UL 7) B AL g5 s X MODIS =5
Y00 B A S B A AR DX S A A

Hrr R, (R, HI R 435125 MODIS i i
bR SR
3.3 HARE

GPS e 44 5 5 MODIS JUARS % 1E B4 #6547
TEIRZE. NI, B SR DU 2 B — E R 22, N
W/NXFPIR2E, DA 2 x 2 AR JT % 1% MODIS | &5 F244
P A TR A HT FE PR IO R AR A5 5 .6 G TE S S A
{2, MODIS =5 35 W I A o DG P 52 AR 1 4178 5 IX
ST 46 PMREAR
3.4 [EFAREL

X} Refm5 \Refm6 | my FE IS R AT [IH LA, i#F
(e sy R L ol TN E E @ T Y vt e
Geit i 19.4281217, (1 P{F > F,} =a @R
F (a=0.05),H{E K 2. 8270487. F > F_, {xf i %
K« =0. 05, 44 )i A5, TA Sk [l A 7 F HA AT 42
ZHARE. M PUITI =6, _, =a BHEMN 1,_y,
(a =0.05), H A K 2. 0180817. | tStat. y | =
5.56494 >2. 0243 B0} i K @ = 0. 05, A8 &
R B LiStat. | =0.56340 <2.0243, it
BEMKF a=0.05, 455 Ref, s NGB 1Stat. |
= —2.64058 >2. 0243, {H%f i K « =0. 05,
i Ref, o 3. FIIL, B BRAE &t Ref 5 J5 X Ref, ¢ /5
PN TS R F B UEAT I A 43 H7 , 4540 °F 1109 5 7

Snow, = 3.8572 - 26.9577 x Ref  +3.7059 x Elevation
X (2) 1, Snow, HFHE, Ref, iy MODIS 55753 18
H1%  Elevation H &2 (km) .
3.7 EMER

SR I I i 25 (RMSE ) 03500 55 S5 000 AH

2.4 6




118 i 5 2 K% i 30 #

KARLCR) MR FT GE 7 #EAT VM, 15324 3

, (3)

z(ai—&)(h—l_))
=1

R = — ,
/Z (a, —a>2/2 (p, - p)’
i=1 i=1
K, o WS R, p, IHE T RS,

n RS o p 3 O R AR TR (E 8 R A 5
MBS AL 20 25 X B PP - T < 30em,
RMSE =0.075,R =0.72.

4 1ERIN F

Jb X & T 7 H A2, 65 2009 42 12010
1.2 A MODIS #47 8 KA & 25 25 b B, Je e g 43
KW 35 5 RS X2 3 (2) HIVE S TR 25 [ 4y
A, WK 8. 2010 4F 2 A FH R HE (6. 875g/cm2)
F 2009 4F [A] 1 (6. 557g/em® ) i K5 H5 ST B 3
(3.52g/cm’ ) FCHLE (4.33g/cm®) A T35 T i
(3.44g/em®) T RHMFA; 4T £ (4.27g/em® )
XS 52010 4F 1 ~ 2 F T [ il A ) 3 28 HH B0 —
FRBEHEN, 5 SCIARTT.

5 #Hig

Xf A BOCIE IR A R R BIRE AHH A A
RS GEEAE AT TG I 2Ot s S 2 kAt
PR OGS RCRRAE 52 35 R R A B I, ZE T 41
AP I Y0 Y E A R A W s P, 1028nm
1252nm ., 1494nm F1 1940nm B 52 56 HE S 3 H
AR, FERBIOEE R BN, RE
IXFPAURR 9 56 35 SR S MODIS 5K 24 4 5 13
PRAE TARGF AR B Al PG 2= A% AR 52 I MODIS

(4)

OS—=NWHA U
.
*
.
-

RELV5E T R A/ (g/em?)

3 4 5 6 7
ST AR /(g/em?)

(=)
— L
[ ]

K7 sl S B E RO
Fig.7 Scatter plot of field-measured data and computed val-
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