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Tabde 1 Physical properties of the soil sample
PH /% wt/% ¥it/% wE Ecp(ds/m) HE/C
7.64 32.4 52.9 14.7 1.16 0.3 25
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Table 2 Components of intercrystalline bittern in Jilantai Salt Lake

Ca K Mg Na cl S0, HCO,4 G0, B,0, Ti

532.4 1276 4716 80380 191100 8430 65.57 - 10.95 7.2%x107?
Br 1 Fe Th F As Hg Sr Si Sn

10 2.43 0.408 4x1073 0.99 - <0.25 10 0.63 4.6x107?
Se Mn Al U Pb PO, Cr Ni Mo v

- 4.0 0.234 8x10"? 4x107° 0.07 0.017 0.01 - 2.4x 1073
L Cu Ag Zn Ga Rb Cs HE pH U4 3

2 0.031 0.044 8.5x107° - 0.1 0.2 1.202 6.71 286519

HEREWMHERTAHREER, —HEE 3—
dmBRBERSOMEWMERRRBEHR, BF
lm, RN £ 8248.687 J7 ;574 942.268 77 t;
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Table 3 The chemical composition of the soil samples
&e o HCO; cl- 803~ Ca®* Mg * K* +Na* Bk
/% /% /% / % /% /% /% /%

01 - 0.0184 4.468 1.732 0.929 0.153 2.370 9.670
02 - 0.0198 5.141 1.959 0.9504 0.2203 2.762 11.053
03 - 0.0162 5.653 0.5184 0.3456 0.1944 6.568 13.296
04 - 0.0184 3.749 2.4365 1.2398 0.2618 1.676 9.328
05 - 0.0242 4 866 2.2913 1.1232 0.2385 2.211 11.054
06 - 0.0162 3.998 1.9803 0.9115 0.334 1.856 9.096
07 - 0.0206 4.128 2.3846 1.0411 0.2255 2.196 9.996
08 - 0.0191 47840 1.7833 0.7805 0.2955 2.616 10.262
09 - 0.0213 4.628 2.4987 1.1059 0.2514 2.450 10.955
10 - 0.0198 4.020 2.0218 1.0541 0.2592 1.872 9.247
11 - 0.0206 4.945 2.6024 1.0238 0.3707 2.571 11.534
12 - 0.0162 3.821 1.7522 0.8899 0.2955 1.732 8.507
13 - 0.0162 3.616 2.3224 0.9418 0.2540 1.891 9.041
14 - 0.0191 3.674 1.5759 1.2960 0.0156 1.623 8.204
15 - 0.0261 4.419 2.3121 0.9374 0.6221 2.185 10.496
16 - 0.0206 4.448 1.8144 0.6178 0.3940 2.294 9.589
17 - 0.0162 2.227 2.0321 0.8208 0.0933 1.300 6.489
18 - 0.0220 3.070 2.6749 0.8208 0.0933 1.300 6.489
19 - 0.0198 3.988 2.0736 0.7560 0.3888 1.970 9.196
20 - 0.0169 4.367 2.7579 0.8078 0.3940 2.473 10.817
21 - 0.0220 3.926 0.9331 0.2549 0.1737 2.373 7.683
22 - 0.0198 2.544 1.0144 0.5486 0.1374 1.631 5.895
23 - 0.0176 2.135 0.1814 0.0918 0.0032 1.365 3.794
24 - 0.2937 1.371 9.616 3.726 0.1166 1.0988 16.223
25 - 0.0146 2.466 0.9072 0.0918 0.0065 1.901 5.387
26 - 0.0220 1.653 0.0130 0.0648 0.0454 0.9243 2.723
27 - 0.0176 2.359 0.5962 0.1620 0.0259 0.936 3.094
28 - 0.0147 1.359 0.5962 0.1620 0.0259 0.936 3.094
29 - 0.0411 1.584 0.1426 0.0756 0.0292 0.9672 2.839
30 0.018 0.0448 0.927 0.0130 0.0540 0.0648 0.4511 1.573
31 - 0.1762 0.057 0.1089 0.0281 0.0110 0.1022 0.4836
32 0.029 0.2386 0.115 0.0648 0.0184 0.0091 0.1798 0.6555
33 - 0.0147 1.694 1.4256 0.2538 0.0259 1.445 4.859
34 0.018 0.2569 0.563 0.0207 0.0464 0.0084 0.4161 1.330
35 - 0.0147 2.429 6.156 2.5002 0.4244 0.840 12.364
36 - 0.8106 0.489 1.2830 0.2538 0.1102 0.4325 3.380
37 0.025 0.3561 0.113 0.2125 0.0216 0.0091 0.2868 1.025
38 0.004 0.0685 0.030 0.0035 0.0108 0.0035 0.0317 0.153
39 0.012 0.1780 0.111 0.0173 0.0072 0.0069 0.1353 0.4678
40 0.043 0.4845 0.145 0.0492 0.108 0.0752 0.0654 0.9706
41 0.003 0.0741 0.024 0.0510 0.0072 0.0123 0.0389 0.2116
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Table 4 The physical properties analysis of the samples
. BRRE ey L wi vF ¥k B By . G 125
/% /% /% /% / %
0l 21.32 0.339 22.2 65.9 11.9 24.0 17.656 24 .853 6.78
02 27.08 (.393 26.1 50.6 23.3 25.8 18.108 26.902 7.97
03 28.56 0.410 13.9 66.7 20.2 27.1 18.913 28.408 7.61
04 22.82 0.312 26.3 48.0 25.7 27.1 18.664 22.550 6.24
05 26.06 0.360 36.2 56.4 7.4 28.2 18.761 22.371 7.58
06 25.62 0.358 28.6 57.7 13.7 28.1 19.069 25.050 6.70
07 20.59 0.316 24.7 68.8 6.5 28.3 19.152 23.994 6.71
08 21.12 0.316 38.8 56.0 5.2 28.6 19.655 26.264 7.14
09 24 .58 0.351 17.3 68.8 3.9 27.3 20.135 27.258 7.26
10 22.12 0.344 9.3 74.1 16.6 27.4 18.330 24.804 6.61
11 23.67 (.348 19.0 69.8 11.2 29.9 18.375 25.763 7.68
12 15.87 0.269 7.6 70.9 21.5 26.7 17.055 18.555 6.09
13 20.30 0.314 7.2 60.3 32.5 22.9 18.178 23.365 5.92
14 22.06 0.325 10.0 65.7 24.3 25.0 17.481 23.490 6.31
15 27.08 0.378 7.7 75.8 16.5 24.2 18.655 25.004 7.08
16 26.46 0.387 6.3 60.0 33.7 21.2 18.598 23.814 6.76
17 12.82 0.186 11.2 51.8 37.0 17.0 11.683 10.778 4.30
18 20.90 0.296 4.7 74.2 21.1 22.8 16.971 18.801 4.30
19 29.29 (¢.415 7.4 71.5 21.1 27.7 19.089 23.668 6.68
20 30.20 0.421 6.4 72.3 21.3 24.0 21.041 27.864 6.94
21 29.41 0.415 11.5 70.9 17.6 19.5 20.657 26.062 5.76
22 17.26 0.292 10.9 68.7 20.4 21.4 18.728 20.370 4.4]1
23 22.26 0.338 8.5 71.5 20.0 17.4 19.120 18.713 3.03
24 19.01 0.284 7.0 64.2 28.8 22.8 16.292 13.582 5.23
25 25.28 0.381 9.2 69.2 21.6 16.9 19.540 20.775 4.00
26 28.07 0.356 19.6 71.1 9.3 16.2 19.540 20.775 4.00
27 20.60 0.317 14.6 70.5 15.1 27.7 18.116 20.258 2.27
28 23.23 0.340 10.3 63.6 26.1 14.7 21.982 17.366 2.27
29 30.08 0.367 11.6 68.6 19.8 24.5 23.508 18.168 2.55
30 32.47 0.413 14.1 69.5 16.4 17.9 26.243 15.154 2.08
31 30.47 0.430 9.9 70.7 19.4 18.0 25.414 8.272 357
32 24 .48 0.325 4.8 52.5 2.7 16.2 24.159 8.675 354
33 19.36 0.324 6.9 66.4 26.7 16.5 18.958 18.928 3.29
34 11.15 0.185 3.6 15.5 80.9 8.3 8.625 4.611 12.12
35 32.04 0.419 4.7 66.6 28.7 27.9 25.005 25.093 6.25
36 34.17 0.474 8.9 59.3 31.8 18.6 23.091 13.101 2.00
37 15.95 0.257 8.2 36.5 55.3 14.0 17.258 5.559 370
38 14.00 0.227 1.6 13.6 84.8 3.2 8.810 2.014 83.4
39 11.99 0.182 2.0 11.9 86.1 6.9 10.475 3.294 316
40 17.72 0.298 8.4 47.2 44 .4 12.9 19.646 6.695 432
41 13.02 0.199 0.8 8.6 90.6 10.6 6.834 1.722 74.6
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Fig.1 The RADARSAT image of the Jilantai Salt
Lake area at C-band
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Fig.2 The relationship between imaginary part of dielectric

constant of salt soil and backscattering intensity of image
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Fig.3 The relationship between real part of dielectric

constant of salt soil and backscattering intensity of image
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Study on Soil Microwave Dielectric Characteristic as Salinity and Water Content

SHAO Yun, LU Yuan, DONG Qing, HAN Chun-ming
( Laboratory of Remote Sensing Information Sciences , Institute of Remote Sensing Applications , CAS, Beijing 100101, China )

Abstract: This paper presents the experimental measurements of the complex dielectric constants in two groups of soil
samples using the microwave network analyzer.One group is the laboratory prepared soil samples with different moisture
and salinity contents. We evaluated real parts and imaginary parts of dielectric constants as a function of microwave fre-
quency, salinity,, and water content. The real part is strongly affected by the soil moisture, whereas the frequency and the
salinity of soils have little influence on it. The imaginary part is strongly affected by salinity at low frequencies ( f <
5GHz) . When f < 2GHz the imaginary part decreases with the increment of frequency; whereas, at higher frequencies it
tends toward a constant. The longer wavelength band, such as L-band, has better sensitivity to soil salinity than shorter
wavelength . Another group of soil samples were cllected in the Jilantai Salt Lake area.The measurements are well agreed
with the group one.Then we analyze the simultaneous pass RADARSAT image at the Jilantai Salt Lake area.The correla-
tion coefficient between the backscattering intensity values of the RADARSAT image and the real parts of the salt soil is
0.23, whereas the correlation coefficient for the imaginary part is 0.66. That indicates the backscattering coefficient of the
radar image well correlated with the salinity of salt-affected soil. This study provides an experimental basis for future soil
salinity monitoring using microwave remote sensing.

Key words: soil salinity;dielectric constant; microwave remote sensing



