15 4 Vol .15, No .4

2004 8 JOURNAL OF APPLIED METEOROLOGICAL SCIENCE August 2004
SSM 1
( , 100081)
SSM/1 s 2002 “973” T106 s
s SSM/ 1 19 GHz
s s SSM/ 1 . 2002 8
USDA ( AgRISTARS)
> 5 80,
0.98 0.60,
[1] .
1987 SSM/ 1 ,
SSM/1 . Teng *'(1993) SSM/ 1
, SSM/1 19 GHz ( API: An-
tecedent Precipitation Index) s API SSM/119 GHz
( MPDII9 : Microwave Polarization Difference Index)
, ,SSM/119 GHz API
0.7; 0.4. Choudhury 131(1987)
* (90102010) (2001 CB309402)

2003-08-05 ,2003-12-11



408
SSM/137 GHz (37 GHz
) b
Manfred Owe (41(2001) ,
. M. Drusch .E.F.Wood T.J.Jackson 1512001) 1997
(SGP97)

SSM/ 1 , 19 GHz

, Hsu (1999)!°! Heymsfield  Fulton(1992)!7! Jacson
(1997)187 Choudhury(1993)!°! . Kerr  Njoku(1990)M'°1,
Jones Jonder Haar(1997)t'"!

, M. Drusch(2001) [°! , SSM/I 19 GHz
, 2002 “973” T106
, SSM/ 1 )
, SSM/1 2002 8
1
, 0.98 0.45.
SSM/ 1
, hv/ KTkl , Rayleigh- Jeans
:B,= cVx T, h vV , K
, T ,C ’
pr = Tsurf X 5;3 x e’ w0 B/ u + Tatm- down X (1 - 5;;) x e’ R0 B/ u + Tatm- up +

-2T70,
Tspacex(l-é;j)xe O,H/u

0

Tuhm down = J‘ T( Z) a( Z)e’ T(Orz)/‘udz ,

H

(1)

Tutnr down = J. T( Z) a( Z)e’ T(ZrH)/udZ



:SSM/ 1 409
Thp ;Tsurf ;‘g;g ;
u=cosd,l ,a(z) z ;T(z)  z ;T
2
(z0,2) =] a(2)dz  z =z 7 Topaee =2 6K
%
p p=H

7

e = Tby - Tatm- downxexp( - T(O/ H)/H) - Tatm- up ~
P

,p=V

Tsyace X exp( -2 T(O ’ H)/ ]J)

exp( - T(O s H)/ IJ) X ( Tsurf' Tutm» down ~

(2)

&

SSM/1

( Weng, 2000)!'°1,

TSpﬂCé )
VDISORT ( Weng,1992)[12*]3~‘4]’
s SSM/ 1 . VDISORT
, 10 K. >
3 ( )
SSM/ 1 & s SSM/ 1
SSM/ 1
SsM/1 Skt
HhFesr 2 P R MR BE R
A A SSM/1 Rt
P st
¥
SSM/1 e SSM/1 #5t
mRREE sy BREUEE HO I % R
BRI 2838
! T
AR SSM/1 &5t NDVI H3
Rﬁﬁb‘m&bb
A RIER
1 Comemn {
LR SR A AT
SSM/1 {5t
lﬁmﬁ:ﬂ!
¥ 358

1 SSM/ 1



410
Fresnel ;
1
2
2.1 (SSM'I)
( Special Sensor Microwave/ I mage ,SS M/ I) s
1987 ( DMSP) Block 5D/ F8
1987 DMSP 1997 TRMM s 10 ,SSM/ 1
. DMSP
s 833 km, 98 .8°, 102 .2 min,
06:13 ,24 h . 280 km s
72 h . SSM/1 4 7 s
19.35 22 .235 37 .05 85 .5 GHz. 7
22 .235 GHz s
. SSM/1 l1.
1 SSM1
3 dB (km)
( GHz)
( ms)
19.35 v 7.95 69 43
19 .35 H 7.95 69 43
22.235 \% 7.95 50 40
37.05 \% 7.95 37 28
37.05 H 7.95 37 29
85.5 v 3.89 15 13
85.5 H 3.89 15 13
Ve H
2.2 SSMI
DMSP SSM/1 1989 SSM/ 1
, 1990 Neale SSM/1 . R
’ 2 SSMI
SSM/1 ) A 22V-19V
SSM/17 8 B [(19V-19H) +(37V- 37H) /2
C 37V-19V
’ ’ D 85V-37V
12 . > E 85H- 37H
F 37V- 37H
g G 19V
H 19V- 19H




4 :SSM/ 1 411
3 SSM1I
B C D E F G H
1 >4
2 <4 <1.9 >0 <45 >262
3 <4 1.9<B<4 >0 <45 >262
4 <4 4<B<9.8 2-6.5 -5<D<0 <4.2 >257
5 <4 4<BX<I19 >-6.5 0<D<4 <42 >257
6 <09 9.8<BXI9 <D <0 <6 >7  >257
7 <0 .8 >19 > -1 >257
8 <4 <4 <0 >262
9 <4 >4 <-3 <-5 <-4 >257
10 <4 <6 .4 >0 >-45
11 <4 >6.4 >-.2 >-42
12 <4 >4 <-6.5 <257 >5
SSM/1 s 2002 6 9 SSM/ 1 , 3
12 R s , 12 7 s
2.3 SSM 1
SSM/1 s 1987 SSM/1
, SSM/ 1 , . Pul-
lianinen
McFarland , ; Hilliger
s SSM/ 1
, s SSM/ 1
. Hilliger s SSM/ 1
, 3.0K .
SSM/ 1 , .
4,
To= G+ G x Thou+ G x Tpopv+ G x Ty + G x Tigsy
4 SSMI
G G G G Cy
24 .94 -1.2784 0 .8800 0.5933 0.7299
23 .16 -0.1873 0.5221 - 0.6271 1.237
72 .68 - 0.4598 0.5984 0.8828 - 0.2623
6.97 - 0.6266 0.2716 - 0.1297 1.482
24 SSM1I
A SSM/ 1 19 GHz 45 .0 km,



412

SSM/ 1
AVHRR , SSM/ 1
NOAA/ AVHRR NDVI fg( Fraction of
Green Vegetation) , SSM/1 (fgssmi) , SSM/ 1
NOAA/ AVHRR , NDVI
NDVI=(p- @)/ (p+ ), Q
a AVHRR 1(0.63 pm) 2(0 .85 pm)
. NDVI , , Price 1992 [!¢]
fg . NOAA/ AVHRR ,NDVI
fg . NDVI = D fg; x NDVI, + (- 2 fg) x NDVI,.
i=1 i=1
NDVI, NDVI . NDVI, fgi NDVI i
s n ,i=1,2,...,n. NOAA/ AVHRR
, NDVI , NDVI
, NDVI : NDVI = fgx NDVIa + (1 - fg) x NDVI,. Gutman
1998 7] , 5 NDVI
NDVI . , NDVI., NDVI,. NDVIy= NDVI,,=0.04,( G~

0.03) ; NDVIw= NDVI, =0.52,( 00 =0.03) . , Gutman(1998 )

(3)

, 2002 6 9 ,  SSM/I NOAA/ AVHRR NDVI
> ( 2) °©
2.5 SSMI
SSM/1 19 GHz
, 2002 9 1 00:00UTC
( TL06) ,T106 1.875°x1.875°, 19
., T106
,SSM/ 1 06:00, T106 ,
o 1
o o (Tb- Thbi xexp(- TO0,H)/y) - Tbt) _ Tb - Tb,
P exp(- 70, H)/p x (T, - Thi) " Tb, - Th,
Thy « Th, 0 1

SSM/1 19 GHz



4 :SSM/ 1

413
7 ( )
95% SSM/1 , o ,
Tcannpy =~ Tsoil
(T.Schmugge & T.J.Jackson,1994) :
‘goil =1 - (1 - ‘EL“anOpy)exp(z Zgarmpy)
‘goil ‘ééunapy s zc-unapy
’ SSM/ 1
ho= i 2. 7 1/2
A
e > 16 % sin( 0)
, . h, ;A ;0
SSM/1 19 GH 71:1 2x E-3 SSM/ 1 19
z "16 x sin( 6) ‘ °
GHz , ’
, 0.5 ,
USDS
s SSM/1 >
( 3) .
SSM/ 1 s 5

3 SSM/I



414 15

, 2002 8
2002 8 , . ,
.12 18 , 20 24
27 ,
24 23:00 34 .97 m, 0.91 m, 1949 4
2002 8 SSM/I , ,
, 4 , A )
4 b b
30.0%. g8 19
,SSM/ 1
,24 , ,25
SSM/ 1 ,
SSM/ 1 24 h
. SSM/I , ,
4
, T106 ,
(1) SSM/ 1 ,SSM/ 1
(2) SSM/ I ,
, AVHRR SSM/ 1 SSM/ 1

(3) SSM/1 ,



:SSM/ 1 s

10

Wisconsin Madison Hal Woolf SSM/ 1

!

,1993 .
Teng W L, Wang J R, Doraiswamy P C. Relationship between satellite index and regional soil moisture. Int | R S,
1993 ,14(13) : 2483 ~2500.
Choudhury B J, Owe M, Goward S N, et al . Quantifying spatial and te mporal variabilities of microwave brightness te m-
perature over the U.S. Southern Great Plains . International Journal of Remote Sensing, 1987, 8:177 ~192.
Owe M, de Jeu R, Walker J. A methodology for surface soil moisture and vegetation optical depth retrieval using the mi-
crowave polarization difference index. IEEE Trans Geosci Rem Sens, 2001 , 39(8) : 1643 ~1654.
Drusch M, Wood E F, Jackson T J. Vegetative and at mospheric corrections for the soil moisture retrieval from passive
microwave re mote sensing data: Results from the Southern Great Plains Hydrology Experiment 1997 . Journal of Hy
dro meteorol()gy , 2001 ,2:181 ~192.
Hsu A Y, Jackson T J, O’ Neil P E. Comparison of ESTAR and SSM/I Derived Surface Soil Moisture. In Proc: Int
Geoscience and Re mote Sensing Symp’ 99 , Hamburg , Germany, 1999 .1908 ~1910 .
Heymsfield G A, Fulton R. Modulation of SSM/I microwave soil radiances by rainfall . Remote Sens Environ, 1992,
29:187 ~202.
Jackson T J. Soil moisture estimation using Spacial Sensor Microwave/ I mager satellite data over a grassland region. Wa-
ter Resour Res, 1997, 33 :1457 ~1484 .
Choudhury B J. Reflectivities of selected land-surface types at 19 and 37 GHz from SSM/I. Remote Sens Environ,
1993 ,46:1 ~17.
Kerr Y H, Njoku E G. A semiarid land surface as seen from space . I[EEE Trans Geosci Re mote Sens , 1990 , 28 :384 ~
393.
Jones A'S, VonderHaar T H. Retrieval of microwave surface e mittance over land using coicincident microwave and in-
frared satellite measurements. | G R, 1997, 102:13609 ~13626.
Weng F. A multilayer discrete-ordinate method for vector radiative transfer in verticalinhomogeneous , e mitting and
scattering at mosphere . Part I: Theory. | Quant Spectrosc Radiat Trans, 1992 .,47:19 ~33.
Weng F. A multilayer discrete- ordinate method for vector radiative transfer in verticalinhomogeneous , e mitting and
scattering at mosphere . Part I1: Application. | Quant Spectrosc Radiat Trans, 1992, 47: 35 ~42.
s . ( AMSU) . , 2003, 14(1) :8
~16.
Weng F. Microwave land e missivity model developed for satellite data assimilation and re mote sensing applications .
Technocal Proceedings of The Eleventh International ATOVS Study Conference , 2000 . 423 ~ 436 .
Price J. Estimating vegetation amount from visible and nearinfrared reflectances. Remote Sensing Environment
1993 ,41: 29 ~34.
Gutman G, Ignatov A. The derivation of the green vegetation fraction from NOAA/ AVHRR data for use in numerical
weather prediction models. INT | Remote Sensing, 1998, 19(8) : 1533 ~1543.



416 15

RETRIEVING REGIONAL SOIL MOISTURE OVER CHINA
FROM SSM/' I MICROWAVE DATA

Gu Songyan Zhang Wenjian Qiu Hong
( National Satellite Meteorology Center , Beijing 100081)

Abstract

Re mote sensing of soil moisture by microwave radiometry has been a subject of intensive
studies in the past two decades. Following the studies done before, a new approach to re-
trieve surface layer soil moisture is accomplished, in which the passive microwave data from
SSM/I, as well as AVHRR and ground observation data are used to retrieve surface mi-
crowave e missivity . The retrieved e missivity is further used to derive surface soil moisture .
For getting the information about the mixed pixel, the surface te mperature , canopy percent-
age and surface roughness are involved, and the microwave e missivity of soil element in a
pixel can be retrieved. The e missivity of soil component in one pixel is better than average e-
missivity over the whole pixel when retrieval the surface moisture . The physical technique is

also retrieved the surface microwave e missivity and surface moisture .

Key words : Passive microwave Surface microwave e missivity Soil moisture Physics re-

trieval








