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Table 1 Training samples of various categories
™1 ™2 ™3 ™4 T™S ™6 ™7
1 104 10 53 8 48 12 18 7 14 5 129 4 8 3
2 104 4 53 3 70 5 56 5 78 24 153 7 40 14
3 91 7 43 5 49 12 78 17 98 18 154 6 47 15
4 109 6 59 5 82 4 7 151 13 161 7 €2 13
5 101 5 52 4 65 97 14 122 11 153 4 62 10
6 114 8 59 5 78 8 77 8 118 13 162 5 2 9
7 106 7 56 6 79 13 87 11 142 25 159 4 86 19
8 87 4 40 3 42 5 62 8 48 11 14 2 20 5
9 125 10 67 7 91 10 8 7 133 14 160 2 83 11
10 104 7 52 5 68 8 64 9 101 17 159 4 57 11
11 102 52 3 68 5 7 5 113 9 151 4 62 6
1 32 33 ;4 ;5 ;6 ;7 ;8 ;9 ;10 ;11
2
Table 2 Confusion matrix of the training sample for supervised dassification (%)
1 2 3 4 5 6 7 8 9 10 1
1 9.8 0.7 0 0 0 0.3 0.4 0 0.2 0
2 0 97 0.7 0 0 0.2 0.1 0.4 2 0
3 0 0.1 89 1 3.6 1.6 0.6 3.5 0 67 8.2
4 0 0 0.7 88.9 3.1 3.1 6 0 0 01 0.3
5 0 0 1.4 2.6 87.6 4.4 1.4 0 0 03 2.4
6 0 0 0.4 1 1.2 76. 6 1.2 0 1.7 1.7 0.5
7 0 0.3 0.4 6.2 1.4 62 8.7 0.6 0.2 1.5 1.7
8 0.2 0.2 0.7 0 0 0 0.1 95.3 0 01 0
9 0 0.5 0 0 0 3.8 0 0 95.4 29 0
10 0 1.2 2.7 0.1 0.1 24 1 0.1 2.3 821 2.4
11 0 0 4 0.2 3 1.9 0.5 0 0 2.4 .5
1 52 53 34 35 5,6 ;37 5.8 ;9 ; 10 5 11
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Table 3 Result of the Classification
/hm? /%
57411.45 7.4
77380.65 10.0 ’
NN 88530. 12 11.4 ’
78878. 34 10.1
0,
106835 2 13.7 0.2%, ’
215001 7 27.7 0. 2% —0.6%,
0.6%—10%, s
86699. 61 11.2 0%
52086. 33 6.7 s
14477, 67 L9 2m, 20% . ; 1—2em
4
Table 4 Error Matrix of the Supervised Classification
1 2 3 4 5 6 7 8 /%
1 2 0 0 0 0 0 0 0 2 0.0
2 1 21 0 0 0 0 1 0 23 8.7
3 0 0 23 1 0 0 0 0 24 4.2
4 0 0 1 31 1 0 0 0 33 6.1
5 0 1 0 6 15 1 0 1 24 37.5
6 0 0 0 1 0 16 2 1 20 20.0
7 0 0 2 0 0 1 19 0 2 13.6
8 0 0 2 0 0 0 0 21 23 8.7
23 22 28 39 16 18 22 23 191 —
% 4.3 4.5 17.9 20.5 6.3 1.1 13.6 8.7 - —
1 32 ;3 3 4 ;6 57 ; 8 5 = 87.5%; Kappa =
0. 8
Kappa , -
NZ Xii ™ 2( Xi+ X+i)
Kappa KHAT , Kappa X i—1

N— D (xiexti)

Jxio 10 ( )



50 5
, Xit X+t i , N ( 1 3),
. 14477. 67hm’,
; 52086. 33hm”,
4 ;
86(99. 61hm’,
. ; 215001. 7hm?,
) H
50% .
5
Table S Error Matrix of the Integration Classification
1 2 3 4 5 6 7 8 9 /%
1 24 0 0 0 0 0 0 0 24 0.0
2 2 28 0 0 0 0 0 0 0 30 6.7
3 0 0 33 0 0 0 1 0 0 34 2.9
4 3 2 0 16 1 2 6 1 0 31 428.4
5 0 0 0 0 40 0 0 0 0 40 0.0
6 1 0 3 0 0 70 0 1 0 75 6.7
7 0 0 0 0 0 0 34 0 0 A 0.0
8 1 0 1 0 1 0 18 0 2 18.2
9 0 0 0 0 0 0 0 10 10 0.0
31 30 37 16 2 73 41 20 10 300 -
% 2.6 6.7 10. 8 0.0 4.8 4.1 17. 1 10.0 0.0 - -
1 52 53 5 4 3 5 ; 6 37 ; 8 59 =
91.0%; Kappa =0. 89
)
, 2m s 1m, 6—9m, 2m, .
10—30g/L, 30e/L. () (6,
1%, 80% , 98681. 13hm”?,
, 26.8 %; 93023. 1%m’,
. . ; 25. 3% 84536. 28hm’,
3m , 23.0%; 55414. 53hm’,
, , 10g/L, 15. 0% , 36610. 2hm’,
; 9. 9%,
6
Table 6 The geographical distribution of salt-affected soils
() /hm? /% /%
93023.19 25.3 4.0
98681.13 26.8 46.7
84536.28 23.0 6. 7
55414.53 15.0 50.5
36610. 2 9.9 31.0
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The Study of Salt-affected Soils in the Yellow River Delta Based on Remote Sensing

GUAN Yuan—xiu, LIU Gao-huan, LIU Qing-sheng, YE Qing-hua
( The State Key Laboratory of Resources and Environment Information Systan, Institute of Geographic Sdences and Natural Resources Research,
Chinese Amdany of Sciences, Bejing 100101, China)

Abstract: Salinization is the major land degradation pocesses in arid and semi-arid regions. In order to prevent further
deterioration of salt-affected soils and make agriculture development in a sustainable way, up-to-date and reliable infor-
mation on the natuwe, extent, magnitude and spatial distribution of these soils is of paramount importance. This study was
carried out to extract such information using Landsat TM data. On the basis of spectral response pattern of salt-affected
soils, the relationship between salt-affected soil and image characteristics established during the field investigation and
soil sample data, four categories of salt-affected land were delineated, namely, extremely saline (14477.67 hm?),
strongly saline ( 52086.33hm’) , moderately saline (86699.61hm°), and lightly saline (215001 7hm’) . Besides these
salt-affected soils, other categories such as water bodies, tidal flat, forest, grass land, reed beds, residential area were
also mapped. All these will provide scientific guideline for regional land amelioration and agriculture sustainable develop-
ment.

Key words: remote sensing; the Yellow River Delia; saline
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