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A Study on Inversion of Soil Moisture Based on Measured Ground
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Abstract: Soil moisture plays an important role in arid ecological system, and soil moisture content is an im-
portant parameter in determining soil drought. We analyzed the relationship between the spectral characteris-
tic parameters of emissivity and the soil moisture content that were measured in field and laboratory, and ex-
tracted the best sensitive band of inversed soil moisture content by the parameters from spectral characteristic
analysis. it was found that the wave length were in 9. 480 2~9. 7901 pm and the soil moisture content was
the most sensitive to its emissivity., Based on the scope of the most optimal sensitive waveband, the thermal
infrared wavebands of MODIS, ASTER and HJ-1B Satellites were simulated, a regression analysis was made
for waveband, waveband ratio and soil moisture content, and a linear model of waveband ratio was ultimately
constructed, which can effectively deduce soil moisture content. The model was verified so as to find the line-
ar relation of soil moisture content with the emissivity of thermal infrared bands 12 to 14(simulated ASTER
satellite sensor). The inversion is so precise that an inversion model applicable to the relation of infrared em-
issivity and soil moisture content in the studied area was established.

Keywords: thermal infrared spectrum; soil moisture content; arid area

b N Y o b
b N Y Y A Y A b
1-2]
o b
b b b
) N 2 ’ b
:2012-12-02 :2013-04-14
: , (2013711014 “
7(41261090) ; “
7(U1303381)
(1974—).  ( ) , , . 3S . E-mail: ding jl@

163. com,



322 34
[3] . 30 ,
N . o Design
) &. Prototypes FTIR
el (102F ). .
[6-7]
o 07.00—09. 00 20, 00—
. Myers ) Watson 22.00.,
(9]
, , Price [ ) )
(ATD , 5 cm :
’ s [17]
TS
» Nemani 0—5 cm 200 g.
. / (Ts/NDVD) . 0.5 mm , 20g
’ , FTIR
[zl NOAA/AVHRR , L3
) ° 1.3.1 A3t eg o B I
[13] NOAA/
AVHRR . ’
[14] ’
’ /
MODIS, ASTER, HJ-1B A
) .a wel
[15] s ’
1 1.3.2 i & £%
1.1 s
o ( /
) , 83°15'-83°35'E,41°30’
41°40'N, , ,
5.24 X10% hm?, s ’
1) 40 : 1’ 1)
[16]

1.2



1 : 323

8.5~8.7 11. 9~12.5 pm

2 ’
2.1 .
, 1b 30
, 8.0~ .
8.2,8.7~8.9,9.5~11.9,12.5~13 pm 1b la
° 18 ’ °
. , . 8.0,8.6 9.7 pm
. 11~ , 0. 35 ,
13 },Lm . ’ 1) °
1
¢ D, 3 Bsy By /By ASTER By, By, HJ-1IB
Bg . .
. 94. 52% , .
’ . : 2 .
. ., 9. 45 ~ 11. 90 um
57.13%, 8.26~8.45 8.71~8.83 um
32.52%, ' ’
1 . ’
/Hm /% /%
9.45~11.90 57.13 57.13 R , ASTER
8.0~8.22,8.71~8.83 32.52 89. 65 , MODIS, HJ-1B
12.45~12.95 4. 87 94.52
2.2 ,
’ ASTER .
, MODIS, ASTER . R .
HJ-1B ; F , ;
, R?

273 BSO/BSZ ’BIZ /Bl-l
, MODIS

o



324 34
2 B30/B32 3 B]Z/B]-I
2 ~
R’ F
y=34. 2742—18. 533 0.326 4 17. 485
y=—198. 172> +394. 67r— 184. 83 0.382 8 12. 358
MODIS
. y=36. 767In(x) +18. 372 0.302 6 18. 282
v y=18. 6252777 0.286 7 18. 428
y=1.027¢5 1 0.265 8 17. 683
y=58. 2462—37. 214 0.531 8 30. 546
y=—284. 5672> +524. 362—218. 42 0.581 2 19. 458
MODIS
y="56. 328In(x) +21. 742 0.541 5 30. 825
Bso /By o
y=23. 6714013 0.535 9 31,024
y=0. 304k 05 0.524 8 28.158
y=45. 2842—22. 731 0.504 6 25. 625
y=—268. 272> +503. Tdx—213. 48 0.546 8 18. 426
ASTER
. y=38. 796In(x) +22. 607 0.513 8 22. 482
" y=35. 641> 0.462 1 26. 288
y=1.158 e 1423 0.452 6 21. 494
y=67. 264x—43. 813 0.683 4 50. 264
y=—296. 832> +578. 34x—258. 46 0.702 5 30. 538
ASTER
b y=60. 286In(x) +22. 451 0.691 2 51. 082
e y=23. 242245203 0.687 5 51.169
y=0.307¢"57 5 0.651 6 45. 761
y=22.0252—11. 435 0.153 4 10.158
y=—86. 252> +173. 8262 —76. 459 0.182 5 12. 268
HI-1B
! y=11. 257In(zx) +6. 358 0.163 5 15. 242
B
' y=17.026 1207 0.132 8 15. 458
y=0. 156¢"27 0.128 6 15. 038
L ;Y i R? i F
2.3 , |
Z: (En' _Eui >2
s 7’2 :1*17”1 — (1)
2(E,—E»)
o i=1
’ :En'v H Eui
. GOR i E,—
(RMSE) (o) Lol n




1 325
ISUE, —E)? :
RMSE= % (2) ’
P, .0, R, . p,
7712:1 | E;—E. | 3 6 C 3. 3 ,
nE, 9.480 2~9.790 1 pm
P,=0, XR, 4 .
:P— o )
i R—— . .
. Ry ’
3
1 2 3 4 5 6
9.480 2 9.543 1 9.630 6 9.675 1 9.746 7 9.790 1
| P, | 0.035 1 0.035 5 0.0359 0.035 6 0.035 3 0.034 8
: Py
. MODIS,
s Bu/Buy
30, 20 ., 10
) 10 o C 4,
¥ RMSE . B, /By, By /Bs»
. 4, 4 , ASTER \
r RMSE o/ %
Bso /B y=258.246x—37. 214 0.638 7 0.566 1 14.53
B, /B y=067,264x—43.813 0.702 6 0.641 8 12. 15
.72 ; RMSE io
(2
(3)
. 8.0~8.2,8.7~8.9,9.5~
11.9,12.5~13 ym 4
, . 12.1~12.5 ym
4 , , 8.0
~8.2  9.3~9.7 ym .
3 .
4
(D ; . 9.480 2~9.790 1 ym
FTIR . )



326 34
s ASTER ronment, 7th, University of Michigan, Ann Arbor,
MODIS . Mich. 1971:2017-2041.
6) [10] Price J C, Li L. The potential of remotely sensed ther-
mal infrared data to infer surface soil moisture and evap-
| oration[ ] |. Water Resources Research, 1980, 16 (4).
’ 787-795.
[11] Nemani R R, Running S W, Pierce L. Developing sat-
[ ] ellite-derived estimates of surface moisture status[]].
[1] ’ ’ ’ Journal of Applied Meteorology, 1993,32(3) :548-557.
[J1. ,2010,30(22) :6264-6277. [12] , ’ .
= ’ (ASAR T [l L1997,1(3) ; 220~
(1. (D . -
2011,21(3) :532-540. [13] , , ,
- ’ (1] .2002,18(3) :101-104.
. +2006,24(6):168-172. a0 , ’ o
[4] , . [l
,2007,27(4) :107-113, Yo12.51( 157145, - '
[5] . . . L. [15] ’ ’
,2006,13(2) :17-20. . 2013.32(1) s 78-86.
6] ’ ' ' [16] . . .
[Jl. ,2012,27(11) :1192-1203. - . ’
L i A 2008,15(5) :65-67.
[l ,2010,14(5) :966-973. s o - 5
[8] Myers V I, Heilman H D. Thermal IR for soil tempera- . 12012.32(2) : 147-
ture studies[ J]. Photogrammetric Engineering and Re- 149,
mote Sensing, 1969,35:1024-1032. r18] . .
[9] Watson K, Rowan L C, Offield T W. Application of ,2010.27(4) :1393-1397.
thermal modeling in the geologic interpretation of IR im- [19] , ) .
ages(Thermal modeling for IR images geologic interpre- (7. , 2008,38(2):261-272.
tation, discussing physical parameters role in materials [20] R , R

natural environmental diurnal temperature behavior) [ C]

// International Symposium on Remote Sensing of Envi-

(Il ,2009,25(3):33

36.



