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Table 1 Composition diversities of soil and terrain in different regions
(
(km?) (km?)
0.520 2 9907 0.727 11 9699
0.447 3 18911 0.730 10 18 249
0.925 4 26 441 0.822 11 25 886
0.544 3 2143 0.590 7 2 141
0.386 4 15 100 0.679 7 14 810
0.366 3 4981 0.604 7 4966
0.000 1 10 709 0.136 7 10 576
0.415 3 8243 0.436 12 7 889
0.000 1 6294 0.067 5 5867
0.820 3 7 604 0.502 9 7112
0.000 1 2703 0.867 4 2703
0.000 1 4205 0.082 3 3817
0.537 3 3945 0.569 8 3858
0.822 3 15223 0.647 10 15 040
0.000 1 11981 0.292 5 11945
0.931 3 1895 0.603 7 1 862
0.846 3 7 898 0.844 11 7 644
0.766 3 7361 0.587 8 7183
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Table 2 Areas and spatial distribution diversities of terrains

(km®) (km®) (km®) (km®) (km?)
9907 0.997 - - 1158 0.788 8 749 0.985 - -
18912 0.998 16 104 0.984 2294 0.815 514 0.677 — -
26 442 0.998 3358 0.818 7 506 0.891 4427 0.837 11151 0914
2 144 0.994 1 690 0.967 395 0.798 59 0.620 - -
15101 0.998 12 864 0.983 1277 0.766 56 0.494 904 0.710
4982 0.996 4373 0.982 565 0.759 43 0.528 - -
10 710 0.997 10 710 0.997 - - — - — -
8243 0.997 7237 0.983 493 0.713 514 0.713 — -
6294 0.997 6294 0.997 - - - - - -
7 605 0.997 4438 0.942 2457 0.885 710 0.759 - -
2704 0.994 2704 0.994 - - - - - -
4205 0.994 4205 0.994 - - - - - -
3945 0.996 3240 0.974 418 0.753 287 0.709 — -
15224 0.998 1228 0.747 5762 0.906 8234 0.940 — -
11981 0.998 11981 0.998 - - - - - -
1 895 0.995 418 0.811 988 0.926 489 0.845 - -
7 898 0.997 4250 0.933 2873 0.899 775 0.768 - -
7361 0.996 4912 0.952 1698 0.842 751 0.765 - -
0.80 0.45 0.55 0.56 0.82
x3 LTERHMHZESHEHEME
Table 3 Spatial distribution diversities of soil and arable land
C )
11 1 0.942 0.927
2 0.736
3 0.476
4 0.370
10 1 0.873 0.977
2 0.751
3 0.525
4 0.368
11 1 0.883 0.933
2 0.666
3 0.493
4 0.253
7 1 0.892 0.970
2 0.753
3 0.481
4 0.205
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0.879
0.700
0.481
0.900
0.738
0.412
0.278
0.147
0.991
0.661
0.526
0.250
0.958
0.692
0.497
0.361
0.196
0.989
0.629
0.313
0.169
0.900
0.650
0.482
0.862
0.642
0.983
0.544
0.276
0.881
0.676
0.517
0.325
0.852
0.662
0.486

0.368

0.989

0.990

0.993

0.979

0.988

0.976

0.989
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Fig. 6 Grading map of soil diversity of Henan Province
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Table 4 Correlation analysis between arable land with terrain and soil at different grid scales

1 km 5 km 10 km 1 km 5 km 10 km
0.998 0.950 0.946 0.998 0.978 0.975
0.837 0.763 0.816 0.925 0.858 0.846
0.814 0.751 0.741 0.896 0.820 0.802
0.962 0.900 0.890 0.930 0.834 0.799
0.865 0.787 0.768
0.957 0.893 0.881
0.779 0.698 0.687
0.637 0.565 0.572
0.955 0.890 0.880
0.810 0.769 0.787
0918 0.833 0.810
0.706 0.613 0.624
0.510 0.375 0.342
0.744 0.647 0.627
0.803 0.695 0.651
4
9 5
5
1 km x 1 km >
> > >
(8
5 0.998
5 0.406
3
0.4 1)
0 2) 18
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Diversity Characteristics and Correlation Among Soil, Terrain and
Arable Land in Henan Province

LI Xiaoying'?, ZHANG Xuelei'*", REN Yuanyuan'~

(1 School of Hydraulic and Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China;
2 Institute of Natural Resources and Eco-environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The distribution of the arable land is basically influenced by many natural factors among which soil and terrain
play fundamental roles. In order to explore the relationship among the arable land, soil and terrain, Henan Province was selected
as the research area by using the modified Shannon entropy measure and mutual entropy correlation analysis method to analyze
the characteristics and relevance of the diversity patterns of soil, terrain and the arable land of Henan Province. The results
showed that the diversity of terrain and soil composition of 18 cities in Henan Province is highly related to the richness number of
the corresponding element, but irrelevant to the size of its area. The correlation coefficients of terrain, soil and number of the
related element categories were 0.79 and 0.35 respectively, but the correlation coefficient with area was less than 0.1. In addition,
the correlation coefficient between terrain spatial diversity and area of Henan Province reaches as high to 0.8. According to the
classification of soil spatial distribution diversity index (Y},), the dominant soils in Henan Province are Chao soil (Hapli Aquic
Cambosol) and Cinnamon soil (Hapli Ustic Argosol) while the inferior soils are Saline soil (Salty Aquic Cambosol) and Alkaline
soil (Natric Aquic Cambosol). And the spatial distribution pattern of soil diversity in different cities has significant differences,
reflecting the richness of the soils in Henan Province. The correlation among soil, terrain and arable land is as follows: the
correlation order between topography and spatial distribution of the arable land is plain > hilly > mountain, except for the basin in
the south of Henan and the hills and mountains in the west of Henan. And that between the spatial distribution of soil and the
arable land is basically consistent with the spatial distribution pattern of soil in Henan Province.

Key words: Henan Province; Terrain; Soil; Arable land; Diversity; Correlation
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