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Table 1 Statistical regression analysis of salinization distance index ( SDI) with soil salt content
X S A JE ARk o 1 22 [i] A A5 7 " KA R B
Sampling 2 Distribution Average Standard Regression HE AR Number of
area Variable range value deviation model K samples
1 X S(0 ~10cm) 0.18 ~0.6 0.37 0.13 y=0.281x +0.1265 0.7789 14
No. 1 area S(0 ~20cm) 0.14 ~0.58 0.36 0.12 y =0.3004x +0. 1216 0.8111
SDI 0.16 ~0.29 0.23 0. 04
2 X S(0 ~10cm) 5.24 ~15.51 10. 68 3.19 y=0.0132x +0. 2687 0.7916 16
No. 2 area S(0 ~20cm) 4.43 ~13.17 9.27 2.35 y=0.0132x +0. 2634 0. 8204
SDI 0.3~0.5 0.39 0. 04
3 X S(0 ~10em) 5.9~30.3 26.34 7.27 y=0.0121x +0.3304 0. 8357 16
No. 3 area S(0 ~20cm) 5.5~21.6 20. 44 4.97 y=0.0132x +0. 3797 0.6214
SDI 0.4~0.72 0.53 0.09
4 X S(0 ~10cm) 60.32 ~101.3 82.11 14.8 y=0.0073x +0. 2382 0. 8469 9
No. 4 area S(0 ~20cm) 46.8 ~73.2 59.47 8.8 y =0.0083x +0. 3415 0. 5442
SDI 0.67 ~0.99 0. 84 0.11
JEREN S(0 ~10cm) 0.18 ~101.3 21.33 28.72 y =0.0068x +0. 3224 0.8101 54
Total S(0 ~20cm) 0.14 ~73.2 16. 63 20.3 y=0.0094x +0.3119 0.7213
SDIL 0.16 ~0.99 0.46 0.21

1)S 34> S stands for soil salinity
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QUANTITATIVE REMOTE SENSING OF SOIL SALINIZATION IN ARID REGIONS
BASED ON THREE DIMENSIONAL SPECTRUM EIGEN SPACES

Abstract

Ding Jianli

Yao Yuan

Wang Fei

(Key Laboratory of Oasis Ecology, College of Resources and Environmental Science, Xinjiang University, Urumgqi 830046, China)

Soil salinization is a critical constraint for agriculture development in arid and semiarid areas, and also

one of the most important environmental problems. Therefore, obtaining accurate soil salinization information is crucial to

salinization management in those areas. The current study is attempting to derive a relatively straight forward soil salinity

index from Landsat TM remote sensing images. First, perform minimum noise fraction ( MNF) of the images and calculate

their pixel purity index ( PPI) ; select the first three bands that are good to characterize the feature information of a region

to construct a MNF speciral eigenspace; then put forward the concept of “vegetation highlight area” by combining field in-

vestigations and following the vector space and single line theories and define soil salinization distance index ( SDI) , so as
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to enable the multi-dimensonal vector space to include the normalized distance from a salinization pixel within the single
line to the vegetation highlight area; and in the end verify SDI for precision using the data obtained in field investigations
of regions different in salinization level. Results show that in areas low in vegetation coverage, that is, areas moderate and
severe in salinization, SDI is more closely related to the average soil salt content in the 0 ~ 10 c¢m soil layer, (R* > 0.83)
than in the 0 ~20 c¢m soil layer, while in areas high in vegetation coverage, that is, farmland of areas low in soil saliniza-
tion, it is just the reverse (R* >0.81) , indicating that the overall precision of SDI in prediction of soil salinity in the 0 ~
10 c¢m soil layer is R* =0. 81, and in the 0 ~20 cm soil layer R* =0. 72. The findings suggest that the SDI index model is
simple and easy-to-construct and yet quite high in precision, so it is of high practical value and can be used to help quan-
titatively analyze and monitor soil salinization on a large scale in the arid and semiarid areas.

Key words Spectrum eigen space; Remote sensing data; Vegetation highlight area; Salinization distance index
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