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Abstract: Remote sensing provides information on the land surface. Therefore, linkages must be
established if these data are to be used in ground water and recharge analyses. Keys to this process are the
use of remote sensing techniques that provide information on soil moisture and water-balance models that
tie these observations to the recharge. The soil water content, variational law and utilization rate of soil
water for crop were studied from our experiments in 1997 ~1998. Soil water in 0~ 50cm, spectral and

TM/NOAA data were observed from 1997 to 1998 in DingXi county, Gansu. Based on remote sensing
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data and field soil moisture, a study on dynamic monitoring soil water contents had been done with the
help of remote sensing optimal methods. As the vegetation interferes with estimating soil water content,
the vegetation information is necessary for estimating the yield of crop. The vegetation coverage can reflect
crop yields, but its precision is low because it can not reflect not only the canopy density of branches and
leaves, but also one on top of another. Considering the needs for removing the interference of vegetation
with soil water contents and extracting soil water information and estimating crop yield. we were put
forward a new concept of optical vegetation coverage and set up a let of remote sensing estimating soil
water models and calculated related parameters using TM/NOAA data.

The correlative spectral models and soil water content distributed maps were made between remote
sensing data and soil water from ground by RS and GIS in the paper. The results showed that there existed
an obvious correlation between the soil moistures and spectral vegetation indices of TM and NOAA/
AVHRR (p<<0.05), when the vegetation interfered with soil moisture by RS were discarded from mixed
data, and remote sensing monitoring models of soil moisture were made by remote sensing optical method.
In 0~ 20cm soil, the estimating soil moisture accuracy was above 90% by the models and the actual
estimating accuracy was above 72. 3% from the ground. In 20~ 50cm soil, the estimating soil moisture
accuracy was above 80% by the models and the actual estimating accuracy was 60% observed from the
ground by the optical vegetation coverage models.

Key words: remote sensing monitoring of soil moisture; remote sensing optical method; 3S (RS-GIS-

GPS); optical vegetation coverage; TM and NOAA data; agricultural ecology
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Table 1 The remote sensing monitoring models of soil 2
L&
moisture in 0~50 cm(n=20)
9, £y
Factor Model R F 2% e
S,=—38.33-202.100V1 | . g & P
Reflection +310.42V2 - < Map scale
9 0 4590 135180
« _ a0
RV Sp=4.78+9. 03RVI 0.783 14.2
2
. Sn=2.54+60. 86 NDVI 0.777 13.7
NDVI (0~50cm )
S, = —10.12--209. 70DVI 0.819 18.3 Fig. 2 The spatial distributed map for remote sensing
DVI o . I
monitoring of agricultural soil moistures in Dingxi
* S, Average of soil moisture (average in 0~50cm)
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Table 2 Correlation models between soil moistures and vegetation indices in different soil depths (0~20 cm)

(cm)

Viv RVI DVI NDVI
Soil depths vz

0~5 y=—50.203—2370.450V1—435.191V2 y=—7.582+16.666X y=—33.035+375.403X y=—11.344+111.45X

r=0.795 F=6.9 r=0.782 F=14.2 r=0.793 F=15.3 r=0.770 F=13.1
5~10 y=—54.406—309. 927V1—420.090V2  y=0.185+13.283X  y=—23.592+318.359X y=—4.102+91.905X
r=0.883 F=14.2 r=0.810 F=17.1 r=0.874 F=29.0 r=0.825 [F=19.2
10~20 y=—31.787—201.146V1+4286.172V2  y=38.082+8.515X y=—7.813+207. 635X y=4.8884159. 973X
r=0.829 F=2.9 r=0.744 F=11.1 r=0.817 F=18.0 r=0.772 F=13.2
2.5
3 s 3 s 7 N s 130d s
100~140mm , 210~300mm , s
- s s s - s
, - s 70% .
1992 1994 ,
s s
F&Sﬂo s o ’
1993 1995 1995 s s
- s 5~6 s s
s o s s
13%¢( ) . i 2,
3 S N (1997~1998 )
Table 3 The water requirements. soil moistures, shortage water and yields of Spring Wheat in 1997~1998
Growthages Sowing-seedling  Seedling-tillering Tillering-jointing Jointing-heading Heading-maturing
ETm(mm) 18.5 19.3 52.8 132. 4 134. 6
(0~30cm)
% Water contents in 0 12.1 17.1 11.4 8.9 12.7
~30cm
WD(mm) 7.4 7.9 35 95.8 71.3
(kg/hm?) 100. 5 400. 5 600. 0 3402.0 5002. 5

Fresh yields in wheat

1997~1998 , 55%~85% 1
. 6.4% (6 21 ), ,
. 20%’\’25% B
\ , . , GIS ,
[11]
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