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Table 1 The coefficients of the corrclation between the remote sensing data and the soil moisture

K i *® Y REH@E
Reflectance Brightness of image
BB (cm) T NARE
B, BEEMH )
Depth 0.43—0.49 | 0.50—0.57 | 0.55—0.65 | 0.63—0.78 *&f—cﬂ‘n‘i]ﬁ " Thermal | Soil inerda
B B ) (0 frrermal limage of
night

0—2 —0.714* —0.765* —0.816%* —0.738* —0.893%=* —0.715* 0.971%*
0—5 —0.805* —0.735* —0.827** —0.751* —0.875%* —0.697* 0.966%*
0—10 —0.666* —0.717* —0.775* —0.713* —0.889%* —0.702* 0.990%*
0—20 —0.610 —0.670* —0.732% —0.688* —0.860%* —0.734* 0.889%*

*o#E,  tREHE, -8R 1L
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Table 2 Value K between the thermal inertia of soils and its apparent thermal inertia

# Prau HIFER 7 X 3 B ¥
According to Pratt’s data According to the measured data
K K
o0 K (1= RlaT)| (K- %7 | # #&  & (1= R)AT|(F- X7
(k-7 E'-87') ®! B (CR-xT-ET BT (BT B
Ther-inertia (1 — R)/aT| K Ther.inertia (1 — R)[ AT K
(cal-m=2.9C"1.8°1/2) «c™ (cal-m~2. (calem™2.5C71§™4/%) (c™) (cal-m=2."
§-1/7) s-1)
74.6 0.01972 3785 . 114.0 0.0264 4310
134.4 0.02218 6056 117.0 0.0286 40980
164.5 0.02142 7664 134.0 0.0300 4462
194.1 : 0.01166 9705 201.0 0.0362 5550
298.6 0.02500 11945 372.0 0.0554 6720
447.9 0.03062 14626 - - -
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Table 3 The regression formulas for producing the image of the soil temperature
difference and the image of soil albedo

BAHEE
I ) | mses " bxxm 1, .
lmages Range of Formnulas fFici
spectrum coefficients
# e 0.43—0.49 | y=1a+bx 12 0.y43es —11.36 0.7570
fE R 0.50—0.57 | y=a+bx 12 0.908%* —2.119 0.5691
+ ®
| E#SS B 0.55--0.68 | y=a+ bx 12 0.896%* 0.6141 0.5551
0.63—v.78 | y=2a+br 12 0.852%% 11.18 0.3124
- % Hig 8—12.5 | y=a+bx 11 0.903# 7.747 0.3387
{;;-_F B 8—12.5 y=a+ bx 9 0.889%% —1.572 0.1028
D) ATERLEEESERREMH 2 RN 12, **: RIEKE.
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Table 4 The coefficients of the Jual cubic regression formula

A H R S 5 AoM K S .
Cocff. signs Cocfiicients Coeffi. sign Cocfticients
o0 —1.46069 . —0.65803
& —3.31910 s 0.00183
dor 6.05326 an —0.01644
420 0.07505 s 0.01679
ax 0.29189 aos 0.00574
HFE X Z = ag + ar + agy + dyx’ + axy, + a0yt + apx® + ayx’y +oanxy' + ag3y®

x5 FARBS-_T=XREEATEANHMARERRS

Table 5 The errors of the thermal inertia obtained by the dual cubic regression tormula

YUy
REEAERO B AR g UG o g
B w2 CF-xT B B E-¥7mt- | By wos
No. of test B Frher. incrtia obtained B (%)
.ﬁ d Ther. inertia for 1 . . lag
e deducing the formulalP? calculation with the Absolute error Relative error
Ccal-m=2.°q-1.5-1/7) formula (cal-m~2.9C"1.571/2)
(cal-m=2.9C~.8"%/2)
-1 152.3 151.0 —1.3 —0.8
#-3 229.9 242.2 12.3 5.3
-4 263.1 260.8 -2.3 —0.8
M-5 321.7 361.7 40.0 12.4
-6 365.1 331.4 —-33.7 —9.2
w7 306.0 309.2 3.2 : 1.0
#-8 251.1 250.9 —0.2 —0.1
#-12 242.1 266 .6 24.5 8.5
P13 224.8 204.1 ~20.7 —9.2
*-14 417 .4 407.1 —9.9 —2.4
#-15" 429.4 445.8 16.4 3.8
R #y - - 14.0 5.2
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Table 6 The thermal capacity of the differeat moisture soils (cal-g=*)

L R B & wom: | DEREL mgper | BREAL
Moisrare eolian Sandy chao soil chao soil Loan chao soil chae soil
0 0.2993 0.2918 0.2685 0.2615 0.2619
2.5 0.3243 - 0.3168 0.2935 0.2865 0.2869

5.0 0.3493 0.3418 0.3185 0.3115 0.3118
10.0 0.3994 0.3918 0.3685 0.3615 0.3618
15.0 0.4493 0.4418 0.4184 0.4114 0.4118
20.0 0.4993 0.4918 0.4685 0.4614 0.4618
25.0 0.5493 0.5418 0.5184 0.5114 0.5118
30.0 — 0.5918 0.5684 0.5614 0.5618
35.0 -~ 0.6417 0.6184 0.6114 0.6118
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Table 7 The thermal inertia of the different moisture soils (calem=2-9G~1.§-4/?)

Kooy R B & PARFEML | hMEW T SN
Moisiare colian soil Sandy loam chao soil Loam chao soil Clay loan chao soft
0 186.7 176.7 174.4 174.6
2.5 194.5 185.5 183.4 183.6
5.0 202.7 193.8 191.9 192.1
10.0 218.3 209.7 208.2 208.3
15.0 232.8 224.5 223.4 223.5
20.0 246.7 238.7 237.7 237.9
25.0 259.9 253.4 251.4 250.9
30.0 - 267.7 . 264.5 264.6
35.0 - 276.9 277.0
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COMPILATION OF SOIL MOISTURE MAP BY MEANS
OF SOIL THERMAL INERTIA IMAGE

Liu Xingwen

(Inssisute of Soil Science, Academia Sinica, Nanjing)

Feng Yongjin

(Instisuse of Remote Sensing Applicasion, Academia Simica)

Summary

With the visible-infra-red multispectral scanned images and the scanned day and night ther-
mal images, the soil albedo image and the day-night thermal image can be done. With a few
soil thermal inertia data measured in laboratory, the corresponding soil albedo and day-night
temperature difference were measured synchronously in fields, through dualistic regression,
a dualistic cubic formula was obtained. Using this equation and the soil albedo image and the
soil temperature difference image, a soil thermal inertia image was obtained. Then the soil
thermal inertia image was transformed into a soil moisture map, with the aid of regressing the
soil thermal inertia to the soil moisture.

The error of the soil moisture map ranged from —4.18% to 1.98%, the mean absolute value
of the errors was 1.85%.
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Hi1 rtHeExRBEA E2 tHEHEAE
Fig. 1 The image of day night Fig. 2 The soil albedo image
soil temperature differance .

T

A3 tTEAREE A KRB LHASE
Fig. 3 The real thermal inertia image Fig. 4 The soil moisture image transformed
produced by the regression inethod from the real thermal inertia image



