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Abstract  This paper focused on retrieving soil water content of bare and winter wheat planted field from
ENVISAT ASAR inage The relationship between bare soil’s back scattering coefficient and soil water content
or land surface roughness was analyzed and the relationship between winter wheat field s backscattering
coefficient and soil water content or wheat coverage was also analyzed The result have shown: (1) because
bare soil’s backscattering was greatly affected by land surface roughness and soil texture the positive correlation
existed between bare soil’s backscattering and soil water content was not significant therefore their effects must

be considered in the retrieval of soil water content (2) The difference of sensitivity of two polarization’s
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backscattering to soil water content and wheat coverage was obvious The difference of the horizontal polarization

backscattering coefficients of winter wheat and bare soil was great Therefore the horizontal polarization

backscattering coefficient was significantly correlated to wheat coverage and soil water content The vertical

polarization backscattering coefficient of winter wheat planted field was sensitive to soil water content

Therefore the vertical polarization backscattering coefficients was significantly correlated to soil water content

but not significantly to wheat coverage Combining two polarization backscattering coefficients of winter wheat

field the models between backscattering coefficients and soil water content or wheat coverage were built and

winter wheat coverage and soil water content under wheat canopy were obtained fron ASAR iage As

expected the retrieved soil water content and wheat coverage are consistent with those of field measurements
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Table 1 Backscattering coefficient and gravimetric water content of bare soil

RS HH #%1L /dB VV AL /dB Sam FEEHKE M Wam FE& kR M 20em FH K E P
il —21. 9284 —21 94 10 1924 12 0756 13 1668
" —21. 2168 —21 1 11 8937 15 9252 17. 1691
i —20, 446 —20, 12 9 4772 13 5397 15 1335
Ll —23 6133 —23 54 10, 0345 12 4705 13 3395
L2 —21. 4385 —20, 12 12 7126 13 8616 14, 2954
L3 —20, 3653 —19. 59 16 3889 19, 1768 20, 5431
L4 —23 6534 —22. 14 13 2915 15 1027 15 8492
L5 —20, 8172 —19, 84 12 2347 13 5348 14, 5669
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Fig 2 Scatterplot of horizontal and perpendicular

homology polarization backscattering coefficient
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Fig 3 Relation of bare soil backscattering coefficient and soil water content
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Table 2 Backscattering coefficient and measured data of wheat ssmple points
18 HH #% L /dB VVIRAL /dB SenEE KR M0 W FHAR M 20m FEE AR M %
cl —18 7829 —17. 9802 20, 5077 20, 5341 20, 8783 0 238
c2 —17. 2482 —17. 049 21 1721 20, 9426 21. 3273 0 277
c22 —17. 0986 —14 2271 21. 9446 21. 666 21. 8853 0 163
c3 —17. 2027 —15. 6379 19. 3571 19. 8652 20. 001 0. 188
c4 —21 8066 —22. 9293 12 256 13 2073 14 1521 0. 053
c5 —19. 2674 —18 6449 14. 4691 15 5773 15 8536 0. 094
c6 —19 714 —17. 9793 14, 1472 16. 4007 17. 9023 0. 166
c7 —18 7492 —15. 5336 16 165 17. 7234 18 744 0 102
c8 —20. 2052 —19. 0784 15 4772 15 7936 16, 4914 0 184
c9 —21 5971 —20. 6402 16 1218 17. 3783 18 0978 0 05
cl10 —17. 9807 —18 1034 8 899 13 3717 15 0574 0. 321
X1 —17. 1088 —19. 0194 12 4888 14. 6611 15 7144 0 311
X2 —19. 0026 —16. 6606 12. 6745 15 4938 16, 2988 0178
X3 —22 2667 —18 8094 11 6095 14, 1831 15 3309 0. 091
X4 —19 6359 —20. 989 12 5299 14. 9881 16. 7023 0 191
X5 —18 4436 —19. 9918 9. 0576 13 6836 15 5423 0. 331

JE BT BB o A o HRAL T AR EEHE
fy 2 5 U X T R /N 32 M A W] WAL S G &
BOM S VEIR TR T A
422 NEMEEHSMIEAKEREEZEXER
H5 47
T RN R ) BOSTZ ES E E  n i
BT NEWEEEN RS LIEa KR NEE%

JE 2 1] B AR S A S PR B L 3,

M SR SCHE R R il S TR B A 19
TRV T B 4K T T IS 2R 2 S i K R G
kM hf, I B4/ 28 o BB A AR R A S A %A
KPEXE B %, = HRRKE RS RESE 10,
20em J  HE & K B A A SRR R B B 3% (B 5 /N &
B LA R,

x3 NEHMEENHAREELNS KA EER
Table3 Correlation matrix of backscattering coefficient and measured data of wheat field
o 5em PR 10 em % 20 em P " V'V AR AR T VV R AV T3 Y
BN <2 Ovv 9 A e B 3 A ol B 3 A e B s 0 = 3 A e B = 9 A e B
tEEKE LESKE LESKE 10em ¥ - 8 &K & 20em I 4 88 & K i
S un 0 651° " 0 356 0 473 0 497" 0 703" " 0 615% " 0 621° 7
Oyy 0 569 0 676" " 0 676" " 0 157 0 966" " 0 973" "
5 em IE -
. 0 970"~ 0 931" " —0 141 0 615" " 0 612"~
RS K E
10 em JF -
Ai’”*a 0 987" " —0. 008 0 700" * 0 700" "
TEEKE
20 em 5 )
i 0 062 0 695" " 0 695"
TS KE
T 01042 01055

TE:x O OSBFEMIKF, * x O 0Lg F K



%2

fifl $5 b 55 A ASAR %

D0 - e 5 KRR R T 269

X B A& /N 3 Hb A B AR BR 8 R 22 R 1 R Y
FH SR AT R 28 /N 22 TKCF 1 AL 3 B = B0 22 57 B A
B, Z/NRTFE W B S RN 2 RO
EE A 5 /0N - 22 3t 1 5 1) 15T AT DA ROR & 22
S 16 O B A AR AL TS 21 23 1 T B L
R » Je5 e A xeh JEE A SRR PR e E T AN L
JE I B R 2 EE MR NEE, BT C
P B/ e A2t o S 1 K P (8] R 4K T 1] O 2R R
ERKRFRERBMMZER BT AL /N2 K
- [a] 1% AL Jo 1) i b o R A kT o B UK

X b 2% /)N Fi Zi b A A A A0 B30 AT L 8 5 K B Y
FH SRR AT R, 2 /) 22 3 B [ AR A X 4 5 K Y 22
FREHUE, XK N A A LG A
B R B K1 oK R 22 Y S 1) B ) B S K

251

20

151

10cmiF +3EE R /KE/%

I B A RAL G 17 B R EUdB

Y SRR T B LA T ) RO X RIS OK R
() SRR PE b T R AR LS 1R O R RO
KRB BUBPEE R T ACF R R AL I8 T4 3
e L. 7 Al A 1 58 5 K B B RORK

BT Bk, @ 10, 20em IR &K E
(waterl0, water20)AI 2 F [6] # ¥ f5 1) 105 52 £ 5€
ZBA, HRT5 R -

waterl0 =0 08060} +3 82370, +59 242

(R=0 700, n=16) (6)
water20=0 0617c, +3 0118c,, +51 701
(R=0 695 n=16) (7

MaELmpE SR, AR 6 (TR
L0am. 20an - 4 h 8 Bt &5 K B JE 17 3 3L AR 32
Gl 1Y Fn 1.7

251

20

15F

20ecmiF HIEE RS KE/%

I H R AR AL S 17 B R 2UdB

o I IR AR AL FE 1 U F RS R K B O

Fig 5 Scatterplot of perpendicular homology polarization backscattering coefficient and soil water content
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Fig 6 Soil water contentmap of Tongzhou D istrict
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