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Table 1  Statistics of remote sensing data in different years
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Table 2 Cardinal indices and their ecological significance of different landscape patch types
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Table 3 Statistics of soil landscape indices
Soil family codes  Soil families Total area of soil types  Patch number PLAND MPS MSI DIVISION
1 1545.646 12 0.1481 1.288 2.012 0.0001
2 14.041 2 0.0013 0.070 1.295 0.0051
3 188.938 4 0.0181 0.472 1.935 0.0005
4 79.197 3 0.0076 0.264 1.336 0.0011
5 810.826 22 0.0777 0.369 1.796 0.0003
6 26.074 1 0.0025 0.261 3.872 0.0020
7 93.819 6 0.0090 0.156 1.652 0.0013
8 74.256 5 0.0071 0.149 1.492 0.0015
9 151.790 4 0.0145 0.379 1.452 0.0007
10 290.077 17 0.0278 0.171 1.376 0.0007
11 305.356 27 0.0293 0.113 1.436 0.0009
12 57.709 7 0.0055 0.082 1.378 0.0023
13 45.229 6 0.0043 0.075 1.271 0.0028
14 969.279 25 0.0929 0.388 1.887 0.0003
15 81.520 8 0.0078 0.102 1.740 0.0018
16 100.510 9 0.0096 0.112 1.499 0.0015
17 174.734 11 0.0167 0.159 1.530 0.0010
18 16.366 5 0.0016 0.033 1.446 0.0070
19 103.741 4 0.0099 0.259 1.809 0.0010
20 479.011 24 0.0459 0.200 1.894 0.0005
21 253.673 13 0.0243 0.195 1.493 0.0007
22 0.251 2 0.0000 0.001 1.577 0.2875
23 118.469 12 0.0114 0.099 1.742 0.0015
24 177.131 7 0.0170 0.253 2.019 0.0008
25 0.016 2 0.0000 0.000 1.301 4.4716
26 65.122 4 0.0062 0.163 2.036 0.0016
27 1.520 2 0.0001 0.008 1.775 0.0475
28 6.515 1 0.0006 0.065 1.376 0.0078
29 639.375 7 0.0613 0.913 1.763 0.0002
30 632.123 10 0.0606 0.632 1.938 0.0003
31 90.317 3 0.0087 0.301 2.610 0.0010
32 26.900 2 0.0026 0.134 1.348 0.0027
33 2.031 1 0.0002 0.020 1.202 0.0252
34 71.585 4 0.0069 0.179 1.354 0.0014
35 76.977 5 0.0074 0.154 1.579 0.0015
36 2.516 2 0.0002 0.013 1.015 0.0287
37 0.269 1 0.0000 0.003 1.534 0.1895
38 10.914 1 0.0010 0.109 1.767 0.0047
39 94.590 5 0.0091 0.189 1.948 0.0012
40 258.879 8 0.0248 0.324 1.973 0.0006
41 146.637 12 0.0141 0.122 1.328 0.0012
42 4.711 1 0.0005 0.047 1.327 0.0108
43 58.664 5 0.0056 0.117 1.440 0.0019
44 13.623 1 0.0013 0.136 1.191 0.0037
45 732.625 19 0.0702 0.386 1.432 0.0003
46 28.513 4 0.0027 0.071 1.218 0.0036
47 72.231 4 0.0069 0.181 1.595 0.0014
48 989.613 5 0.0948 1.979 2421 0.0001
49 68.866 8 0.0066 0.086 1.266 0.0021
50 90.930 1 0.0087 0.769 1.842 0.0006
51 7.841 1 0.0008 0.078 1.471 0.0065
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Table 4  Statistics of soil spatial distribution diversities
km 1 km 3 km Yh 5 km
Soil family codes Soil families Total areas  Yhof 1 kmgrid Yhof 3 kmgrid  Yhof 5 kmgrid  Average of three kinds of grids
1 1545.646 0.811 0.786 0.772 0.790
2 14.041 0.341 0.222 0.199 0.254
3 188.938 0.593 0.524 0.480 0.532
4 79.197 0.494 0.375 0.332 0.400
5 810.826 0.753 0.732 0.730 0.738
6 26.074 0.425 0.337 0.264 0.342
7 93.819 0.535 0.468 0.471 0.491
8 74.256 0.499 0.410 0.380 0.430
9 151.790 0.566 0.482 0.425 0.491
10 290.077 0.641 0.581 0.554 0.592
11 305.356 0.662 0.643 0.643 0.649
12 57.709 0.484 0.420 0.424 0.443
13 45.229 0.462 0.394 0.351 0.402
14 969.279 0.772 0.753 0.746 0.757
15 81.520 0.528 0.482 0.443 0.484
16 100.510 0.542 0.484 0.500 0.509
17 174.734 0.592 0.534 0.507 0.544
18 16.366 0.366 0.281 0.325 0.324
19 103.741 0.536 0.464 0.412 0.471
20 479.011 0.706 0.685 0.680 0.690
21 253.673 0.630 0.580 0.531 0.580
22 0.251 0.144 0.110 0.101 0.118
23 118.469 0.572 0.529 0.528 0.543
24 177.131 0.600 0.531 0.497 0.543
25 0.016 0.083 0.095 0.109 0.096
26 65.122 0.499 0.406 0.372 0.426
27 1.520 0.162 0.114 0.123 0.133
28 6.515 0.255 0.148 0.122 0.175
29 639.375 0.714 0.654 0.619 0.662
30 632.123 0.724 0.681 0.670 0.692
31 90.317 0.535 0.464 0.433 0.477
32 26.900 0.395 0.280 0.242 0.306
33 2.031 0.171 0.090 0.107 0.123
34 71.585 0.494 0.406 0.381 0.427
35 76.977 0.507 0.434 0.399 0.447
36 2.516 0.208 0.131 0.152 0.164
37 0.269 0.102 0.050 0.000 0.051
38 10.914 0.312 0.211 0.119 0.214
39 94.590 0.533 0.457 0.404 0.465
40 258.879 0.635 0.587 0.551 0.591
41 146.637 0.578 0.527 0.485 0.530
42 4711 0.238 0.159 0.094 0.164
43 58.664 0.485 0.410 0.387 0.427
44 13.623 0.317 0.196 0.176 0.230
45 732.625 0.736 0.698 0.684 0.706
46 28.513 0.410 0.325 0.289 0.341
47 72.231 0.499 0.399 0.354 0.417
48 989.613 0.764 0.725 0.705 0.731
49 68.866 0.500 0.416 0.392 0.436
50 90.930 0.506 0.393 0.323 0.437
51 7.841 0.283 0.202 0.109 0.198
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Soil Spatial Distribution Diversity and its Correlative Analysis with
Landscape Indices

QU Yong-hui*? ZHANG Xue-lei*#, REN Yuan-yuan*? ZHAO Fei-fei*?
(1.School of Hydraulic and Environmental Engineering of Zhengzhou University ,Zhengzhou 450001, China; 2.Institute of Natural
Resources and Eco—environment of Zhengzhou University, Zhengzhou 450001, China.)

Abstract: The soil spatial distribution diversity indexes in different grid scales of 1 km x 1 km, 3 km x 3 km and 5
km x 5 km for the research areas in the central Henan province were calculated by using the modified Shannon
entropy formulas. Grey theory and GIS were used to explore the relationship between diversity indexes and landscape
indices before an evaluation of soil type spatial distribution. Results showed that most of MSI indices were less than
2.0, which suggested that shape of soil families were regular and disturbed seriously by human activities. The spatial
distribution diversity of the same soil families had similar variation in different grid scales. Yellow cinnamon soil
(spatial distribution diversity index was 0.790) had well spatial distribution and there was a negative correlationship
between DIVISION and soil spatial distribution diversity (R?* = 0.888). The regression equation between MPS and
spatial distribution diversity was y = 0.170In (x) - 0.075 (R? = 0.625) and there was a positive relationship between
PLAND and soil spatial distribution diversity (R? = 0.932).

Key words: Shannon entropy; Soil spatial distribution diversity; Landscape index



