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remote sensing in the Yellow River delta
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Abstract The Yellow River delta is rich in land resource but serious soil salinization affects local
agricultural production and poses a threat to stability of ecological environment. The traditional
multiple linear regression model and the BP artificial neural network model were both used to derive
the soil salinity in the Yellow River delta based on the home-made CBERS-02B multispectral
images. It is found that the BP artificial neural network model performs much better than the
multiple linear regression model in inversing soil salinity especially for heavy saline soil area.
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1.2.3 y =—0.886 +0.004r + 0.005¢ + 0.005b
3 (4)
y rvg-b
CBERS-02B BAND1 BAND3 BAND2 3
1 CBERS-02B
Table 1 Correlation coefficients for reflectivities
of CBERS-02B’s bands
1) 4
Bandl1 Band2 Band3 Band4 2
R R
IR, | 0.847 0. 840 0.859 0.587 e
2 CBERS-02B
R’ 1.
2
Table 2 Diagnostic indexes for reflectivities of R™ =0. 846
CBERS-02B’s bands
Band1 Band2 Band3 Band4 4
| P | 40. 488 39. 876 39.267 28. 060 Table 4 Summary of the model
3 CBERS-02B
e R R’ R’
Table 3 Mean square errors for reflectivities of
CBERS-02B’s bands 0.920 0. 846 0. 836 0.233
Bandl1 Band2 Band3 Band4
2) 5
i 47.802 47.472 45.712 20.017
Lo . . \F F
sig =0. 000 < 0. 05
2.2 g
2.2.1
5
Table 5 ANOVA table
F sig
13. 649 3 4.565 83.968 0. 000
2.501 46 0. 054
16. 195 49
28
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Y X, X, Xp
. 3
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Table 6 Regression coefficients ( 50%) .
CBERS-02B
T sig
B B
-0.886 0.172 -5.157 0.000
Band1 0. 004 0.001 0.263 4.090 0. 000 BP
Band3 0. 005 0.001 0. 404 3.738 0.001
Band2 0. 005 0.001 0. 409 3.926 0. 000
7 BP
29
195.11%
7
Table 7 Soil salt content extracted using the multiple linear regression model
/% 1%
1% 1% 1% 1% 1% 1%
1 0.982704 0. 629 -0.35 -35.99 11 1. 009076 1.516 0.51 50. 24
2 1. 456330 1.584 0.13 8.77 12 0. 288064 0.083 -0.21 -71.19
3 1.360112 1.256 -0.10 -7.65 13 0.816144 0. 050 -0.77 -93.87
4 1. 552680 1.347 -0.21 -13.25 14 1. 199232 0.569 -0.63 -52.55
5 0.267393 0.541 0.27 102. 32 15 0. 514950 0. 380 -0.13 -26.21
6 1. 068760 0. 686 -0.38 -35.81 16 0. 179885 0. 082 -0.10 -54.42
7 0.732864 0.823 0.09 12. 30 17 0.205008 0. 605 0.40 195. 11
8 1.360112 1.256 -0.10 -7.65 18 0.537156 0.043 -0.49 -91.99
9 1.617148 1.849 0.23 14.34 19 0. 229575 0.079 -0.15 -65.59
10 1.360175 1. 081 -0.28 -20.52 20 1. 448432 0.877 -0.57 -39.45
2.3 BP
2.3.1 BP
( ANN)
30-31 . BP
35
2
3234
2.3.2 10°
MATLAB BP R’ R e ( 8) .
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50
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Table 8 R, and R’of the training samples with different node numbers in the hidden layer

2 3 4 5 6 7 8 9 10
R? 0.8411 0. 8457 0. 8497 0. 8524 0. 8543 0. 8982 0. 9625 0.9910 0. 9630
Rpse 0.1783 0.1757 0. 1734 0.1718 0.1707 0. 1427 0. 0867 0. 0425 0. 0861
11 12 13 14 15 16 17 18 19
R? 0.9481 0.9918 0.9883 0. 9950 0. 9950 0.9762 0. 9950 0.9950 0. 9950
Riumse 0.1019 0. 0405 0. 0483 0.0316 0.0316 0. 0690 0.0316 0.0316 0.0316
9 B P
Table 9 Soil salt content extracted using the BP artificial neural network model
/% 1%
/% /% /% 1% 1% /%
0. 982704 1.0321 0.05 5.03 11 1. 009076 1. 0819 0.07 7.22
1.456330 1.4861 0.03 2.04 12 0. 288064 0.2806 -0.01 -2.59
1.360112 1.2754 -0.08 -6.23 13 0.816144 0. 1093 -0.71 -86. 61
1. 552680 1.5671 0.01 0.93 14 1. 199232 1. 1600 -0.04 -3.27
0.267393 0. 1088 -0.16 -59.31 15 0. 514950 0. 3008 -0.21 -41.59
1. 068760 0. 7854 -0.28 -26.51 16 0. 179885 0. 1942 0.01 7.96
0. 732864 0.7336 0. 00 0.10 17 0.205008 0.3938 0.19 92.09
1.360112 1.2754 -0.08 -6.23 18 0.537156 0. 1054 -0.43 -80.38
1.617148 1. 6428 0.03 1.59 19 0. 229575 0. 1052 -0.12 -54.18
1.360175 1.3799 0.02 1.45 20 1. 448432 0.7613 -0.69 -47.44
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