40 1
2015 4

Geomatics and Information Science of Wuhan University

Vol. 40 No. 4
Apr. 2015

DOI:10. 13203/j. whugis20130530

:1671-8860(2015)04-0479-08

AMSR-E

1.2,3 3 1 1
1 ,610225
2 s ,401147
3 ,100101
. GPS 7.4
mm, MODIS o
;s AMSR-E; ;
:P237. 35 P237.9 A
o 20 80 s
b b b b
[9]
[1]
b .
b o
s [2 [3]
[ [5-7) . . , ,
s MODIS .
[8]
. . 1
b b o A b
b b o
. Aires , , 18. 77 km?,
SSM/1
. Liu AMSU s N o
61 ' Deeter AMSR-E 18.7 GHz AQUA
23.7 GHz (AMSR-E)
B . (MODIS) . AMSR-E
:2013-09-05
(41471305 , 41301653, 41405036) ; (Kfjj201402) ;

(2015JQ0037) ,

. E-mail: wyqq@ cuit. edu. cn



480 2015 4
. AMSR-E 6.9 GHz, :
10.7 GHz.18. 7 GHz.23. 8 GHz.36. 5 GHz AMSR-E
89 GHz, V.H . MODIS . .
36 . NASA AMSR-E : . :
: JL2A .
. . AMSR-E
AMSR-E  L2A ,
. & (f2) = alfisfo) +0Cf1sf) v e,(f1) (3)
; AIEM a
MODIS MYDo07 L2 (fisfa)  bCFisfa)e .
. ) €,(23.8 GHz) = 0.050+0. 959 « ¢,(18.7 GHz)
; MODIS (1)
MYDI1 L2 . MODIS  AMSR-E W .
AQUA . 0.34% 0.45%., (4),
, 23.5 GHz  18.7 GHz
EASE-GRID Ae(23.8 GHz) = 0.959 « Ac(18.7 GHz) (5)
( 25 km X 25 km) , . Ac )
(5 Ae
2 ’ o
2.1 L@
AMSR-E AMSR-E
. AMSR-E .
! 0 ’ Tu (/O =TulfD) _yor oy,
TIS/) (f’ﬁ) Tm)(fz) _ TB/; (f2> J19sJ)2

Tp, (f+0) = [DCfs0) « Ts —I(f40) « T.(f20) »
A=) ]« e, () +T,(f+) « A—TCf0) +
Dfa) « T.Cf) « (1 —T(f.0)) QY
e, (f) i s 3
P ;D0 s T.Cf0)
o (D ,

o b

Ty, — Ty = [DCfs0) « Ts —TCf40) « T, (f20) »
A=) [e( ) —er(HT (D
(2) .

Do

AIEM M, AMSR-E

o

DCf) « Ts—D() « T,(f1) « A—=T1)
D) « Ts—D(f) « T, (f2) « (1 —T(f))

(6)

%) )

AMSR-E 6 s 23.8 GHz
, 18.7.23.8
GHz
%)
: (
), o

, ., AMSR-E 36.5 GHz

b



40 4 AMSR-E 481
o Jackson
i,
TS - 1-11TIS.36A5V_15-2 (7)
18.7 GHz  23.8 GHz
AMSR-E o
AIEM s
o (1), (6), 18. 7 GHz
23.8 GHz
1
° Fig. 1 Surface Covered Type of Beijing-Tianjin-
’ (6) Hebei Region
. F(U,@) °
,18.7 GHz 23.8 GHz , ,
T ’ - T; ’
; e (v.t) = Ll T O )
18.7 GHz  23.8 GHz iU oo AU
9T/;/) (Uv@)
18.7 GHz  23.8 GHz T T
O 1 o T/rpo
' Ty .
PDR WV =4« WVP+b+«Ts+c¢ (8)
(8) . , ’ Ty,
. . (Us(?)
PDR WV 18.7 GHz 23.8 GHz )
; WVP savb.c ’ MODIS °
, AMSR-E 18. 7 GHz
’ ’ 23.8 GHz 2007
: ’ ’ 8 , 2 18. 7
MODIS  IGBP GHz
(MCDI12CD). 1 2 :
0 1 s ’
b b . 1
2. 2 ’ ’
(1) s s °

o T, (v



2015 4

482
2 18.7 GHz
Fig. 2 Surface Emissivity of 18. 7 GHz for Beijing-Tianjin-Hebei Region
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4 AMSR-E 2007
Fig.4 Monthly Average PWV Data for Beijing-Tianjin-Hebei Region Retrieved by AMSR-E Ascend Data

5 MODIS 2007
Fig. 5 Monthly Average PWV Data for Beijing-Tianjin-Hebei Region Retrieved by MODIS near Infrared Data

6 2005~2008
Fig. 6 Time Series of the PWV Data for Plain and Mountain of Beijing-Tianjin-Hebei Region Retrieved by
Different Remote Sensing Data from 2005 to 2008
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Passive Microwave Remote Sensing of Precipitable Water Vapor over
Beijing-Tianjin-Hebei Region Based on AMSR-E
WANG Yongqian' *° SHI Jiancheng® LIU Zhihong' FENG Wenlan'
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Abstract; Compared with visible/infrared sensors, satellite data-based passive microwave radiometers

could provide a more feasible method for retrieving precipitable water vapor (PWV). This paper pres-

ents a scheme that retrieves PWV over Beijing-Tianjin-Hebei region using satellite radiometer meas-

urements from advanced microwave scanning radiometer (AMSR-E). For bare surfaces, the polariza-
tion difference ratio (PDR WV) obtained from 23. 8 and 18. 7 GHz was found to be sensitive to PWV.,
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For the surface covered by vegetation, surface emissivity was retrieved by AMSR-E with the help of
the MODIS atmospheric profile product. Through analyzing the statistical relationship of emissivity
polarization difference, an algorithm for retrieving PWV was built. Compared with the GPS results,
the root mean square error of our algorithm is 7. 4 mm. Regional consistency was found between the
results from MODIS and our algorithm.

Key words: Beijing-Tianjin-Hebei Region; precipitable water vapor; AMSR-E; polarization difference
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The Triple-Collocation-based Fusion of In-situ and Satellite
Remote Sensing Data for Snow Depth Retrieval

XU Jianhut* SHU Hong'

1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,

Wuhan University, Wuhan 430079, China

Abstract.: Because of the insufficient accuracy and spatial resolution of snow depth products retrieved
by passive microwave remote sensing, a new multi-sources data fusion approach is developed for re-
trieving snow depth. The data from different sources contains visible, passive microwave satellite and
in-situ data. The daily in-situ, AMSR-E and SSM/I retrieved snow depth products are used in this
study. First, combining in-situ snow depth, the snow depth of Northern Xinjiang is estimated
through geostatistical analysis. Then the error variances of each product are calculated using a triple
collocation (TC) method. Finally, the new snow depth products are obtained by merging in-situ,
AMSR-E and SSM/I snow depth data in a least squares criterion where the optimal weights of each
product are determined with the TC-based error variances. The merged snow depth is validated a-
gainst in-situ snow depth and exhibits a higher correlation with in-situ observations than that with o-
riginal AMSR-E and SSM/T snow depth. The results with higher accuracy demonstrate the effective-
ness of our approach.

Key words: snow depth; AMSR-E; SSM/I; Triple-Collocation; least square method; remote sensing

retrieval; data fusion
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