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Retrieval of the Land Surface Albedo over Arid Oasis of
Northwest China from EOS-MODIS Data
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Abstract  Surface albedo is widely used in energy balance of the earth’s surface, weather forecast and global change
research. Bidirectional reflectance distribution function (BRDF) is a perfect method of calculating albedo. The AM-
BRALS algorithm is adopted for calculating albedo from MODIS. The surface albedo is gained by using this method
and albedos in different seasons are analyzed. The result shows that the retrieval albedos are basically close to the
observed value, the maximal absolute errors are 0. 019 in spring, summer and autumn, and 0. 051 in winter at Dun-
huang Gobi station, 0. 019 at Heihe oasis station. The spatial difference of albedo is distinct because of the different
earth surface characters such as soil, vegetation, desert, water system and different vegetation structure. Compared
with Normalized Difference Vegetation Index (NDVID), there is opposite trend, albedo differs greatly in different
seasons, it is the lowest in summer (August) and highest in winter (February) and spring (April). The variation of
albedo shows that surface types vary with climate.
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WFEE®  2003-12-01, 2004 - 06 - 11 &R
BEE£WME HEZXRARPFEELSEHH 40233035,40175004
EERN KA, L. 1975 L, REEARE. BIEIESE 51, 523 By FH AN i 187 AR S 40U A 5 . E-mail: jiezhangami@sohu. com



44 ik ANSE: W EOS-MODIS T GRS E Y1 5 2) I 1 3 3 i IR A

No. 4

ZHANG Jie et al. Retrieval of the Land Surface Albedo over Arid Oasis of Northwest . . . 511

1 5|7

e IR (Albedo) FRAE HbBR 2 1 %) K B 45
SHORTRE ST s R —A) 12 N F T b 2 RE P
HR A TR R AU R I S . o
TN S b 26 2 M R 5 s 2 B TR 2018 v )
—IEE TR, BATaEEMEL., EFk, b
5 TSRO L XL R A L Ak B AR A T R R, R
T JREA S R T R T UE IR — R T Z AR
IR E I W, R — A B B .
TSR s R R R R 2 A
SF, Kimes S5 AF 58 A 3% F R 25 5| /i & 35
AS VO IRZE . 25 ) U PR A (BRDF) Y J2: H i
R TR L A8 5 8 1 — R HE AL S BRI 0 i, AR A S
HESR A5 S 1) S S RSORS00 ) 7 2 Bk
[E] PR A s AS 80 T 1) 2k R R, RIPRZS I i
R, YRS I IR IS BH K T 9 R A, 7ERER AT
J5 Bk M BUMS B A IR, ARAM TN
i Hb 2 11 B SIS R T X R A s R T4

AN
= o

PHIb TR X TR A XM E N, A1
W SGBE LSRN E LSRR, g E s T R
AT BRI, MEREPIES . BE. BE. M
BB SRV BT AE S 0] B A RGNS 5040, EATRE
SRR/ N RUBE b5 |k IR A i [0, 5% i) R Y i
3, TE R —SERRR A AR AES . BRI, HERG SRR
i3RI MEEE SR, S BIFSE SR PRI S R e 1 i 6
DI R S X I A R — I S B AR . 767G
TR XEII AT X T 55 0 Ho F2 AR50 0
WFgEie et o, (HXEX P& % i 1 ) M 36 R AR AF 5T
B, HH R R NI R S, TR
KAgzs [ RBE bk = nl Lo FVRRAE 43 B X 2 -
VP T B AT LA, R N O SR L TR AR
SN X FIRR IR ST 1 57 00 B Ll Y 1R R AR Y
B o AR SO SR R T AE B SRE AT
BEXT T 52 OB A 20 B e . 455 MODIS 53k,
L EOS-MODIS 1 km X 1 km {450 0 807,
N T B ARHTE SAF T 1 3 i B R i SRR, [] s
F R AT DX S b 2 sz IR BT T 1 ORS A9 e i
I HARPEAE DY B 55 15 00X 43 T 2% U0 . 2RI —VD
SRE- VO SEN [F M FR O B S IR A . P2 3
P N R AT LGB B (0. 4~0. 7 pm) | T

LI B IR (0. 7~3.0 pm) [ 7EBFSE 2 i fiE
B 2R SRR (0. 25~5. 0 pm) » AT F
B TR IX BRI BT I AT B ER > AR, LA
R LG BN BRI

2 FREXIEMES A E R AL IR

PUAC T PR IX 1Y S A% T B B 2 ] BB &R
GEVEARII S 53 A B RRAE AR SO HGZ S0 IX 58 [ 4
B T SCIE R D B JHEA 7 13 I BRI S X
A% 400 X300 ™MEJIC, DA 1 kmX1 km &0 MR
o7 s JEFEH (38.5~41.9°N, 93~101°E), {u#f T
L RN SBE | YRS SRt Horh, E A
B B 00 R T YL e BE ST I ka3 A A T
(40.17°N, 94.52°E), (40.133°N, 94.783°E),
(39.15°N, 100.17°E), (39.15°N, 100.10°E),
PAM i [ 4 28 3 3 o RBE WL 2 ) (Portable
Automated Mesonet) [fi T-(40°09'N, 94°41'E) , #ff
TR T TREURX RN - AR R R R
i,

AR BER FEAEE (D) @GR
KAIT 5 A SR ] MODIS 3A SCHUE . £
FERHRA . A, DRRIMA. i,
PRAH B DL ST S BESEBORE, B0 1 km, %
P U5 b [ G R 24 T R ARG i i gk
Lo (2)MODIS FEk ) b R i 75 2 — SE i DL E
ERE, FEERIBUE . T SRR S H B R
KRETHREILIL R 2E2MPLRIRE. )it
R MODIS HDF #% X 8. 0 #E% R 1 km, &
ZRERHE 2002 4F 8 ] 14 H By 584, 1uZEAR
FHM R 2002 42 4 H 26 H 12 f. 8 A 14 H 12
. 11 A 2 H 12 BF. 2003 42 H 22 H 12 BfAYE
R

Bl P b, W ENVI 3547 B e
7« 30 8 SRR I 4 R XSS R A EH, A 6S
FRGHE AL RS T R IT IE . BRDF FAIS) ) 284
TR, TSI AR A T e S B AT AR

3 MBRALS Eix5EiH

3.1 RN R RE

H AR N IR 2 R A 5] 1, A B & H
ANTA] s A A% T B B BA{A R (Lambertain) , T3
R ORI 1 985 5 S S %65 SO T %) JBE 2% MDA 6 107



P 29 &

I

512 Chinese Journal of Atmospheric Sciences

FRAR S — DS AR . R SRR A
PIAER LT . YA S M BE L Y R A
Koo PRI o A Wb ST AR IO ) 20 285 B4 X 1] B SRR
XUJi) S o3 A e 8 T MAEER— AN J5 T A ) —
N7 I BRI E

. . dL(g,$)
f(2a¢95,¢ ) - dE(Z,?S/)”

o, L0, ) U7 i ARG 3, E(=.6)" A
SHRIREE . = WS, ¢/ =0 AN TR AL
Tififfys 0+ ¢ N IRBAJT i A KT A . MODIS
BRDF/Albedo 5542 78 73 b A% 98 Sl A BY, 28 1
BRDF BEAUK T 55 5 1] 4 Z BOR P % 0 [
ﬁ[fﬂ .
R0,0:9:0) = fioQ) + fia QWO Ko (0505952 +
Saeo Q) Koo (0505852 (2)

KA, 0. vy ¢ RBATALAA L WL J5 57 £ FAE X R
Ty RO 1) SR BRE Ko (050, ¢ D AZOR TR T
PRI R AL BT, Koo (0500 90 ) R TE T
FAHBUH AULAIBASEEIET s facos Sools S HAFTR
(ZE-Y QO BuB - et 37 R k| 2P Ul o= W |
W REZ G, AT LA SR AT R B A
SRR £ 25 0F T 9 U, Roujean 4590 %f
8 Fh b FR AT B AT UL YT 21 S0 B A% R B AT
T s ASCLL Roujean [ iE A% 28O BLAl, X
8 Fh it FE 25 A Y Ross Thick-Li Sparse-Reciprocal
W REHAT RO . ME AR R ASEAE . FEXT
ZHL X HY) AT TR R 2R, MR R A R ] B
REE, R 2, Ross Thick-Li Sparse-Recipro-
cal #4572 H HTHGE & T MODIS BRDEF/ Albedo
KRR
3.2 ETF BROF B RRBREITH

J B 5 0 1] S St bR A AE — € AR E R
HRA 52 BEZR A S, T 1) =P 3Rk (TR 25 [ BRI RL
BER(H2) R RFBAEEE 55T BRDF 3K )
RUAZ IR J5 T —2f 3K 25 [a] BR 43 R0 S 1R 3 ] AR 43 1)
LMEHG WD E L h

27 ((n/2
he(9) — %JO JO K (Gosd)sin v cos v dodds  (3)

(D

H, — 2[2"/2;1,3(5) sin @ cos 0 df. )
A, (O Hy 4350 5 T2 ER GRZS) [ BRR A
BEEER (H 25 )R F . Kk (Q.v.9) WE.

i F AR B A ) -2 BR s BRI BR

Vol. 29
iR B b
am (050 = D O, (5
k
awe Q) = D0 O H,, (6)
k

HAr, o, (0,20« aws QO 43900 20 J7 ] =2 BR s BN
MR R, QO MR BT AKXG),
(6), AT P THEE S B, X T — > 58 B i B s
Ab PR 45 ok U BE K 8. MODIS H i i) AM-
BRALS 53 v i ] 2 0 20 U5 A, U5
RCREAT . R I 23 Xl A e ik K e 0
H

h(0) = go K+ g1 Ko* + g, K&? D)
Hrbr, 0 S K BH 5 AL f Qe ik B S A EED . AM-
BRALS iz 55w B FH 0 &% 1 2 05 A 50
M REC N 1 PR,

Fx1 AR(PHEMERHY
Table 1 Coefficients in Eq. (7)

K BRE GormtE K BWiEe ZERBCE
Coefficients for K is isotropic K is Ross K is Li Sparse R
kernel K Thick

goK(1) 1.0 —0.007574 —1. 284909
g1 K@) 0.0 —0. 070987 —0.166314
K@) 0.0 0. 307588 0. 041840
SESYIES 1.0 0.189184 —1.377622

White-sky albedo

FI ORI F AR R Y B9 o BT X 5 ] =
PERFIRCEBRIF R IS T . FaRTET
a(@,0) = {1—S [0,z J}an (0,1 +
S[0: Q) Jaws (0520 5 (8)
a(0, ) A FRELSL T A, S R BUROG T & 1 E 4
oo Hidb, #5430 RS 15 2],
3.3 EKBRBERARK
TR IRER I B — IR, BAR B 50 I B B
IRHEAT AR, B Sex LA T I BL AR FAME . SRS
A S B S AT A 4. 78 AMBRALS
N7 L L R UL e B ST | /N W)
AW = D)Cial0.1), (9
C: HELHFREL. Liang & 4% MODIS 8%
K 3 A~ F eI B (AT W 0. 3~0.7 pm, 4T
AR 0.7~3.0 pm, BB 0.3~5.0 pm) 35 &
B0 d AR TR 2L, n LATEAR T A e BRI
MR REANE 2.



41 ik
No. 4

AN N EOS-MODIS A Bk i i 14 Jb TS 11 b 3 /= iR
ZHANG Jie et al. Retrieval of the Land Surface Albedo over Arid Oasis of Northwest . . . 513

&2 MODIS Fif RN i R R EL
Table 2 Weights of converting surface MODIS narrow band
albedo to broadband albedo
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MODIS Waveleng- Visible Near- Near- Short-
band th/nm light IR(D) IR(2) wave

1 620~670 0. 3265 / / 0.3973
2 841~876 / 0. 5447 0.5271 0.2382
3 459~479 0. 4364 / / 0. 3489
4 545~565 0. 2366 / / —0. 2655
5 1230~1250 / 0.1363 0.1795  0.1604
6 1628~1652 / 0. 0469 / —0.0138
7 2105~2155 / 0. 2536 0.2755  0.0682
W —0.0019 —0.0068 —0.0071  0.0036
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Table 3 Calculated and observed value of albedo in the oasis area
e ezl SNV T K BE VDI FiehiE|
Type of the earth’s surface Oasis Oasis — desert Gobi and desert Range
interface
MODIS 2= MODIS spring (2002 - 04 - 26) 0.147~0. 18 0. 18~0. 21 0.21~0. 299 0.147~0. 299
pi, MRS58 3 Dunhuang, Heihe station 0.182, 0. 175 0. 249, 0.238
MODIS 7=  MODIS summer (2002 - 08 - 14) 0.10~0. 16 0.16~0. 21 0.21~0. 3124 0.1~0. 31
Sk M6 ¥ Dunhuang, Heihe station 0.15, 0.13 0.24, 0.23 0.1~0. 31
MODIS #Z&  MODIS autumn (2002 - 11 - 02) 0.143~0. 18 0. 18~0. 205 0. 205~0. 301 0.143~0. 301
2 sz B5 % Dunhuang, Heihe station 0.164, 0.162 0. 268, 0.249
MODIS &2 MODIS winter (2003 - 02 - 22) 0.169~0. 19 0.19~0. 21 0.21~0. 31 0.18~0. 31
ke M6 ¥ Dunhuang, Heihe station 0.188, 0.183 0. 285, 0. 281
FALTH X TM 0.14 — 0. 23 0. 08~0. 36
Dunhuang station TM (2000 - 08 - 22) [7]
RIS T™M 0.11 0.14~0. 18 0. 246 0.04~0. 3
Heihe station TM (1991 - 07 - 09)L8]
RIS X TM 0.09~0. 161 0.17~0. 24 0. 26~0. 36 0. 09~0. 36
Heihe station TM (1991 - 10 — 29)[20]
5T RN B SUE DY ZE N E  Observation value of — — 0. 268, 0. 253,
Dunhuang (2002 - 04 - 26, 08 =14, 11-02, 01-22) 0.27, 0.234
ORI - — 0. 254 0. 25540, 021
Observation value of Dunhuang (2000 - 05 - 25~06 — 17)[8
L] L (L 0.149 — 0. 228~0. 246 0. 228~0. 246

Observation value of Heihe (1990 — 08 — 15~30)05!
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tion, and the locations are in (40. 17°N, 94. 52°E), (40. 133°N, 94. 783°E), (39. 15°N, 100. 17°E), (39. 15°N, 100. 10°E), (40°09'N, 94°
1'E)

-0.7000~0.1600
0.1600~0.2500
0.2500~0.3500
0.3500~0.4500
0.4500~0.7841

0.0000~0.1000
0.1000~0.1600
0.1600~0.1900
0.1900~0.2100
0.2100~0.2400
0.2400~0.3100
0.3100~1.000

B2 SRR R — A B R A Tnov () F 2 2 IR (b) =[] 3413

Fig. 2 Distribution of Inpy(a) and surface albedo (b) in summer in the oasis area



