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he passive micwow ave satellite measurements franm the Advanced Microwave Scanning R adiom eter Earh

Obsewing Systan (AMSR-E ). We first evaliated the capability of the Advanced Integial Equatbn Model

(AEM ) in sinu htingw ide band and high incidence surface en ission signals in comparison with he NRA’ s

field expermental data obtaned in 1993 The evaluaton results showed a very good agreement W ith the

confim ed cnfidence we generated a bare surface emission database Hrawide range of surface dielectric and
roughness pwoperties under AMSR-E sensor configumations using the AIEM model Thmwough the evaluatons of
the conmonly used semi en piricalmodels wih both the AIEM simu hted and the field expermental data we

developed a paran eterized mu Iti frequen cy-po hrization surface em ission moded heQ, model Thismodelrelates

the effects of he surface wughness on the an ission sgnals hwough the wughness variableQ, at he polarization
p TheQ, can be simply described as a sngk surface roughness poperty he ratio of the surface ms height
and the correlation lengh The canparison of he emissivily sinulations by the O, and A M models indicaked

hat the abso bite eror is extrme ly snall at hem agniude 0f 107", The new ly developed surface em ission model
should be very useful in modeling mpwving our undestanding analyses and predictions of the AMSR-E

m easuran ents

Key words miciowave modeling surface enm issivit; wughness
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Tablel Sunmary of the volum etric soilm oisture and the surface roughness param eters m easured in each field site

m ) an) (s/) (s/) (s/)
(0))] 69 0 054 Q352 5 0. 211 0 618 1 304 4. 530 6. 526 7 880 Q0 0466 0. 092 Q 180
SB 25 Q 075 Q0 231 6 3.742 5 589 7 062 5. 630 7. 482 12 000 Q0 553 0. 780 1 135
SC 17 Q0 143 (0 308 4 0. 211 0 638 Q0 892 2. 300 4. 283 6 060 Q0 046 0. 181 Q0 388
ST 58 0 021 Q0 457 5 0. 232 Q0 454 Q0 675 16. 370 21 270 29 620 0014 0. 021 0 029
SR 69 0 063 Q355 3 4. 043 4 652 5 165 5. 560 6. 457 7 380 Q0 643 0. 725 Q0 803
SU 52 0 033 (0308 5 1. 139 1 900 2 469 3. 180 8. 186 15 010 Q0 164 0. 275 Q 375
2 AIM .
b
Table2 Summary of he RM SE s in the direct comparisons ATEM
betveen AIEM m odel calcubhtions from the o surface ’
roughness param eters input tasks and ’ ’
the field experinentaldata ATM v
(RMSE ) 0.024—0.042 H
(GH2) v 2V B¢ 20 0.036—0.046 , » V
0.022—0.03L H
5. 05 62 0. 042 Q0 031 0. 049 0. 045
0.036—0.046 ,
10. 65 52 0,024 0025 005 0036 ( 10. 65GHz V ),
o 1
23. 8 61 0. 024 0 023 0. 051 0. 037
4 (x )
36. 5 51 0,025 002 0048 0041 A TEM (y ) .
(RMSE)V 0.026 H
(0] 1 226 0. 030 Q0 026 0. 051 0. 039
e 0.039 .
(1) (V 0.030 H
s ATM 0.051). ,
; , (
(2) ATEM )
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Tablk 3 Summ ary of the absolute RM SE of an ss¥ ities
for the three selected model forms from using A IEM
. | . smuh ted data
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(b) Testresults by the roughn ess param e ters
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A TIM H
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505 Q 033 Q0 037 0 029 0. 039 0. 027 0. 028
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Table5 The param eters for cakuhtion of he surface
roughness param etersQ, from thes // ratb
measurementat 10 65GH z in ( 8)

a b c
v 3216481 2 452773 —6 674134
H 5 603623 3. 095002 ~q 377554
0.15 01s{ 187
0.05 0.05
005 015 005 015
01s{ 238 0.15{ 365
0.05 0.05
0.05 0.15 0.05 0.15
6.925 18.7
03 03
0.1 0.1
Oy
0.1 03 0.1 03
2338 365 .
03 03
0.1 0.1
0.1 0.3 0.1 03
6 0, 10.65GHz

Fig 6 The relationshps of he surface mughness paran etes
0, at 10. 65GH zwith its at the other frequencies

(x ) (y ) 0O , 6
. 6.925 18.7 23.8
36. 5GH z O, 36.5GH z .
10. 65GH z .
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0,(N=ao,()+B(H- 0,(10.65GHz) (9)

. a .
0, 6 AM SR-E a,
B .
6 (8) 10.65GHz 0,

0,0
Table 6 The param eters for calculation of the surface
roughness param eters Q,( /) fran @, (10 65GHz) in(8)

GHz 6 925 18 7 23. 8 36. 5
oy 0 0 0 -1 431E 4
By 1 1 1 0 9783
Qy 3. 866K 3 -9.872E4 -6250E-4 -6 04k 4
By Q 9575 1. 0131 1. 0153 1 0255
AMSR E
—0, . . 10.65GH z
Oy (8) s/ . (9)
0. (6) (7)
.7
0, ATEM
. Ry Ry ,
1073 0. 0023, C
H . (8), (9) .
s 0, ,
. AEM
7 0, AEM

Table7 Sunmary of the com parisons of Iher m odel
with the AIEM model pred ctions in the surface effective

reflectivities at the different frequency and po hrization

GHz 6 925 10 65 18. 7 23 8 365
v 0 0016 0 0012 0. 0011 0 0011 Q@ 0012
H 0 0023 00022 0.0017 Q0019 Q 0016

—AIM ,
9
o 9
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