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Abstract  Analyses about physical and chemical parameters of lacustrine deposits such as
moisture, salinity, dielectric property and surface micro-topography, were carried out to
investigate the scattering mechanisms and subsurface scattering structure in Lop Nur Lake Basin
(the “Ear” region). Using PolSAR (Polarimetric Synthetic Aperture Radar) technology,
physical scattering mechanisms in different texture regions were analyzed quantitatively. The
calculated results of the co-polarization correlation and degree of polarization reveal that the whole
“Ear” region produced strong backscattering energy, and the scattering mechanism of bright strip

is more complicated than that of grey strip. The formation of “Ear” feature is apparently due to
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the status of surface micro-topography. Then, this paper further extracted the contributions of
different scattering mechanisms using polarimetric decomposition algorithm. Based on quantitative
comparison among the three parts, subsurface characteristics (e. g. : salinity) are demonstrated
to be fundamental cause of “Ear” feature, with R square of 0.784. Meanwhile, the results
indicate that subsurface lacustrine sediments with high moisture and salinity are important for
SAR response, which are also related with surface pattern. The penetrating capability of SAR is

proposed to be effective in Lop Nur Lake Basin, which means its significant potential for arid

environment study.
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Fig.1 Field investigation routes and sampling site locations

A, B, and C are field routes in 2006 (black line); I, II, and III are field routes in 2008 (blue line). Red points represent sampling sites
used in this paper. ALOS-PALSAR image (HH polarization, ScanSAR mode) obtained in 2011 was used as a base map.
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Table 1 Physical and chemical parameters of sampling sites selected in Lop Nur Lake Basin
VB RRERERCO SLEED  SLEED oD kLagpy M SR ST
11 87.00 23.89 69. 33 —13.54 1. 86 —2.34 —12.57 —14. 40
21 90. 25 25.29 76.98 —10. 06 2.10 —0.35 —9.29 —10.75
3t 78.63 19. 96 55.96 —13.28 1.27 —2.36 —12.16 —14.17
41 82.75 22.36 67.09 —10. 80 1.91 —1.43 —9.96 —11.47
5t 73.75 16. 94 65.58 —11.33 1. 60 —1.54 —10. 68 —12.20
6F 74.25 17.48 67.79 —10.97 1. 46 —1.27 —10.23 —11.70
71 82.75 22.18 73.62 —10. 38 1.70 —0.28 —9.57 —11.17
8t 81. 25 i — — —11.99 1. 10 —1.18 —11.15 —12.74
9t 84. 25 - — —11. 80 1.43 —1.23 —10. 90 —12.62
101 89. 50 - — —9.35 1.98 —0.60 —8.68 —10.17
11+ 82.00 - — —10. 96 1.48 —1.33 —10. 18 —11.82
121 93.00 - - —9.93 2.17 —1.10 —9.39 —10.73
131 82.75 - — —10.17 1. 85 —1.19 —9.92 —11.33
141 80. 00 18. 41 49. 27 —11.31 1. 64 —1.59 —10. 85 —12.32
151 87.00 23.85 92.12 —10. 25 2.22 —0.78 —9.73 —11.19
16t 79.75 21. 86 89. 47 —17.37 1.74 —5.56 —16.65 —18.16
171 82. 25 28.93 112. 41 —16.51 1.81 —6.10 —15.83 —17.31
18t 51.25 15.05 66.01 —18.70 1.37 —7.40 —18.01 —19.51
191 52.20 17.31 68.67 —17. 80 1. 50 —6.84 —17. 34 —18.78
ot 9.3 6.76 6.6  —20.08 155 —s.01  —18.80  —20.23
217 63.25 9.05 8.57 —18. 38 1.57 —7.09 —18.03 —19. 38
221 51.25 - — —19.94 0.96 —6.78 —19.02 —20. 60
231 38.40 — — —25.11 0.38 —10.23 —23.11 —26.06
241 64. 25 — - —19.08 0.53 —6.89 —18.22 —19.67
25% 55.08 7.85 6.37 —18. 84 1.23 —7.44 —18. 36 —19. 85
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Fig. 2 Moisture variation from surface to bottom of
the lacustrine deposits at selected sampling sites
It can be seen that the moisture increased abruptly rather than
gradually from the fourth sample to the fifth sample counted
from surface to bottom in each sampling site. The average
moisture of the first four samples is about 2% , and moisture of
the fifth sample will increase to 10% at least. The dash line in

the figure stands for the significant difference.
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Fig. 6 Co-polarization correlation analysis for bright and grey strips

Length of radius is co-polarization correlation coefficient; scattered angle of circumference stands for phase differences.
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Table 2 Degree of polarization for bright and grey strips
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The dot and dash line means boundary of different regions randomly.
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Fig. 8 Polarimetric decomposition results in single scattering, dihedral scattering and multiple scattering with eigenvector-

eigenvalue based decomposition, based on ALOS-PALSAR data.

And false color composite images are also shown

(R-dihedral scattering, G-dihedral scattering and B-single scattering)
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Fig. 9 Comparison of multiple scattering component of
eigenvector-eigenvalue based decomposition and salinity
of subsurface medium, where R square and standard

deviation are also shown
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