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Abstract: Aiming at the difficulty in calculating snow reflectance from high spatial resolution image in mountain
areas,a method combined with anisotropy correction and topographic correction was proposed to covert the snow re-
flectance in different slope to the nadir direction on the flat surface. In the process of anisotropy correction and topo-
graphic correction, BRDF model and mountain radiation transmission model were applied to eliminate topographic
effects respectively. The GF-1 WFV image of Manasi River Basin, Xinjiang Province was chosen as research data and

snow spectral data achieved by synchronous observation was employed to evaluate the this method. The results show
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that this method could generally eliminate the influence caused by rugged terrain and atmosphere,and the snow re-

flectance calculated by this method was in agreement with field observations in both non-shadow area and shadow

area. This method can support the research on optical remote sensing of snow in mountain areas.

Key words: snow reflectance,anisotropy correction,topographic correction, GF-1,Manasi River Basin
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Fig. 1 The flowchart of the study
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Table 1 Parameters and Absolute radiation calibration coefficient on GF-1 WFV1 senor
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Fig. 3 Spectral measurement points in study area and the snow reflectance of two different types
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Fig. 4 Anisotropic factor of snow(Left subset to right subset are bandl to band4 respectively. Polar Angle and radius

represent the relative azimuth angle and the satellite viewing zenith angles respectively)

AR 20 (5 AT E R0 A4 35 T 7 1 RS R
Gigsiy s ) B AT HESSF- 30 3R 0% b 3R T 1) s S
RQ0,,0,.¢):

NG i,s¢)
00, ,0,,4)

MAEHE AR A L X 6] — 2 ) T
TR IERE (3 ) AR S R b TR A L S i 1 5 e
23 WA [] B3 10T 7 1) B SPF, ¢ TR T i 42 3%
MFR S RE 2 Ir AR TR UL, 7 35 T R 9%
AR FE L BR 2% R 45 ) S M AR 2 1 5 i b
N 27 TR 1) 5 0 38 5 T L R A%
AR F) Hb T A% 1 3K BTG Hb P 56 M) R %) 1) SRS

A5 00 S B BT B ) B R BR U E,, 1T LA
O3 =Sy RPN B R IR E, 5 R 25 B 4R
HEEE E 5 J8 Bl b 1) B BB 2,70 B AR
AKX RIR

E.—E,+E,+E, 7

R 25 B TR B T B 43 Sy 45 T[] 4
FNA ] S PR 43, Horh 2% 1] RV 00 Eopic R
H Sandmeier (3158 5 3500, £ ) 548 4
E isowopie K I Pezer BRI HEAT 1550, J] B
() I 5 56 B B SR Dozier 42 3 (93T 03 5
Jrikte,

WA, 2 3 25 T X K B 4 A B RE 1 S S
75 1) — 5 S pop Gy iy s @) » X 25 IS 48
HERE 114 s S5 % ) ] b R s ECRE 14 B 33 kg 2 R —
Ti S o (s s ) ABRBE S I 19 KOG 8

R(i.\’iv’¢): R(a\a@v,gb) (6)

JEN © DA S P S MAC A AT B A A L T L3R
NIRRT L, 5 T S AR S 2 A

L= Ilp _’_%[Ed‘ODD e*r/cos(ﬂv) +

pmpe 7 (E,+E)] (8)
AR 6S LAk B AR vh T A S
B, AL FE KT T 422 WA K BH B2 R R B K
ST 42 W R 25 HIOT R R R B L R RURE R
L, JRR L/ AT REER e 7o o7,
T K BH R AL SR 28 B4 AR AT L AR AR A8 B A T
K 3 T S S K B 9 R Y O 1) — T 1)
B pon i s> @) FIR G R 25 1805 4 R RE 2 &)
FEl Ml T 19 B G R RROE Y o Bk — O 1 RO
o (i sy s @) VA —1k 25 57 30 M 36 19 77 [7) — J7 1)
R 01 (0,50, 5 @) S T PRI R RAH
(1. 3 T 1) > 3R — 5 1l R AT AR R Sl 5 ) —
05 1) S B S A 2 R

IOHD(Z'UZ'UWD):%JZJ/Z pDD(iS,iv,gp)dQl.x (9)
A, BAG T ) FBGE SRR SRR
'Qi,:J J cosi,sini, di,de,
y 2nd w/2

F OO RAL ) T Ht
onp (iysiy @) =

1 QG i)
;{thﬂzﬁfgjngSPH(d,&M¢)dﬂﬂ(lo)

F6) . AOMRAIK (), P 2> J5 3 IH
2R 0 T ) SR LR R O



* 950 - AR AR 2R CHAR B

51 &

m(L —L,)e’ "

an

[OH(a\- 7491, ’90) -

.Q(l\ 7iu ’50) Eiso(ropic + Eu

(Ed + Ean isotropic )

3 ERERWH

3.1 B#Mxttbo#r A 6S BEAL S m AR Al
B RABEG A4 D A 815 25 0
Hi 2 B T R B R A R T RE A i T 1A
ARG X6 25 T B S R SR B L R 3
18 AR AR 15 1) |l O A6 G 5 9k 5 AR SO s gk ATk
Fb L, 45 82 E 7 ik R IR 2 AN & 5 R L Hd
FURUT 20 3 R 7 4 AR 5T DX 38 14 A% I &5

T JRy s X 3 ) A T 45 5. T Sa MALHEAT R A
1E S5 1 5 TR 3R AT LA S M R R O R T
B 5 10 B S R AE AR B R X 5 B 5 X 22 S
SRAGE A [R) st VA A o X A7 A ) 0 52 B R R
Pl 5b 2 I 5 T BAAE A M 1 b T A I S 7Y
THE 0 25 T R 5 R O R AT ROE BR T HIE Y
SL PRGBS - 2H b 2 1 A5 BRI A 1R %

05 A5 A5 D L T LA A M A 0 B X R B

(@) KTKIE

00,0, ¢)

- 00, .0, sgo)LJ,,/z“Q(l-* i) dQ;

SHRH ; 18] 5e 2 p T b R A o S R 1
FE R TE A B T 5510 5 TR R R R B L
- $H M 2 O AL 1 SR R EBTRE KRS S
BA R DR B B R s T — B IR AL 45
B Hg— 2 LX) PR A5 1) 24071 L S T 4
SR IEZ G BB BRAE I E 5 LA
AbAFAE I R IE SR IE AN R LR, R BOH R
J 338 R e il AR Al 3 A A B 4 Y T A
A - (DA DEM $fls 32 BUAR 52 5 9% 52 1936
I, 5 38 B ARAFAE | MBI A 1 il 2, 1% 26
s 22 2= T B0 K FH B AR A S R s U R
S B AR 25 DU SO0 H 53 194 b 3% B S % it
s s (2) DEM Bdis 19 25 0] 3 B R LA, 22
SRS T A (S (B R U AR AR
(14 DX AT A B R B 22 o AT 3 BT B 19 i 3R
SR MBS H R E DEM 5 5212 2 8] (4 i o

DR 22 L 23 5 0 R SR (A A T SORS L Ol R IE M B

-

() T HIZRAS 1) S PR P R A IR

B 5 ARAKREFEFHRZGESTLE (321 FHE RGB FH)
Fig.5 The comparison of images by the different correction methods(RGB combined with 321 band)
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Fig. 6

The comparison between snow reflectance calculated by three methods and field measured data
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