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Table 1 Indices of soil richness, diversity and evenness in different elevations
(km’)
D1 1 154.99 21 0.85 2.58
D2 2 999.43 27 0.79 2.6
D3 3 067.52 29 0.72 2.42
D4 2 886.06 32 0.66 2.29
1 11.5% 28.6% 4
400 m 1 000 m
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Fig. 2 Composition diversities of soils and land use types in Xi’an
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Table 2 Spatial distribution diversities of soils in Xi’an City
C ) 3 C ) 3 (G 3
(km?) (km?) (km?)
55.28 0.371 b1 880.61 0.779 7.84 0.184
113.60 0.448 82.97 0.490 5.67 0.226
B 88.24 0.487 47.20 0.387 2.18 0.089
420.11 0.654 62.70 0.464 348.08 0.592
455 0.131 73.06 0.413 15.15 0.266
9.95 0.127 8.88 0.247 13.32 0.294
43.04 0.379 B 7.23 0.237 26.32 0.340
9.75 0.229 326.33 0.616 0.67 0.034
52.48 0.411 369.42 0.647 25.48 0.339
508.09 0.638 B 286.39 0.630 180.17 0.573
606.27 0.698 12.23 0.290 255.04 0.600
444.94 0.725 623.08 0.658 4731 0.392
2.15 0.114 30.92 0.350 42.87 0.397
36.96 0.415 103.66 0.483 11.78 0.321
245.29 0.541 1 631.09  0.793 603.33 0.686
151.80 0.559 6.59 0.222 973.76 0.755
0.12 0.023 87.13 0.399 116.91 0.541
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2 51 3
0.023( )
0.793( )
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0.20 8 193.677 km? 2005—2010
1995—2005
500 km’ 6
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Table 3  Spatial distribution diversities of land use types in Xi’an City
(km®) 1995 3 981.218 3 019.079 2 148.416 118.224 830.850 3.437
2005 3 889.464 3 039.250 2 124.657 141.313 910.517 3.292
2010 3 796.099 3 042.609 2 084.025 157.976 1 024.530 2.761
3 1995 0.927 0.894 0.897 0.705 0.841 0.303
2005 0.922 0.894 0916 0.702 0.836 0.298
2010 0.914 0.888 0.885 0.669 0.798 0.186
2.3 4
(0.686) 3£ (0.779)
(0.793) (0.658)
1 6
( 4 @)
4 3
b Q)
k4 FRWHERTIENT A ALRRERE (KN
Table 4 Changes of areas of land use types under different typical soil types in Xi’an
1995 456.598 17.148 29.417 7.075 79.354 0.429
2005 456.391 18.611 18.802 11.885 84.512 0.457
2010 441.972 16.677 29.887 14.743 85.527 0.993
53 1995 545.268 44.306 145.552 14.661 112.936 0.000
2005 550.688 48.101 122.180 15.951 125.435 0.000
2010 543.218 45.445 113.863 21.259 127.336 0.000
1995 108.830 1 032.676 453.265 0.000 1.082 0.157
2005 102.145 1 033.948 457.848 0.000 1.022 0.130
2010 102.197 1 059.267 431.856 0.000 0.000 0.000
1995 113.999 246.824 246.989 1.332 0.731 0.000
2005 106.316 249.158 251.839 1.938 0.621 0.000
2010 106.689 244.900 255.653 2.630 0.000 0.000
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x5 ARTHRETIRS TFAXKRLSEIT

Table 5 Correlation coefficients typical soil types and land use types in Xi’an

1995 0.825 0.569 0.606 0.614 0.836 0.257
2005 0.821 0.585 0.570 0.606 0.864 0.353
2010 0.805 0.522 0.591 0.624 0.879 0.235
B 1995 0.874 0.719 0.768 0.693 0.840 0.000
2005 0.876 0.705 0.731 0.679 0.841 0.000
2010 0.868 0.651 0.748 0.647 0.852 0.000
1995 0.758 0.915 0.872 0.000 0.403 0.049
2005 0.745 0.916 0.843 0.000 0.386 0.049
2010 0.700 0.910 0.864 0.000 0.000 0.000
1995 0.765 0.801 0.802 0.411 0.433 0.000
2005 0.752 0.802 0.773 0.460 0.413 0.000
2010 0.716 0.793 0.801 0.298 0.000 0.000

Skm><5km 3 km>3km 1km>1km3

5
i [30]
4 3
4 5
= 1995—2005
2 2
3.795 km~ 2005—2010 2.656 km 1995
0.068 —2010 15
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Study on Diversities and Correlation of Soils and Land
Use Types in Xi’an

ZHANG Liangliang, QI Yanbing', LIU Jiaojiao, CHEN Yang, QIN Qianru,YU Xiaojie
(College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The diversities of the composition and spatial distribution of soil types and land use types in Xi’ an City and
their correlation in 1995, 2005 and 2010 were analyzed by using the modified Shannon entropy formulate respectively. The
results showed that with the increase of altitude, the soil forming factors tended to be complex and the diversity of soil
composition decreased gradually. Soil distribution was relatively homogeneous with the composition diversity index of 0.78.
Land use chaos were increased inconspicuously with a bit increment of the diversity index of soil composition by 0.011 and 0.008
during 1995—2005 and 2009—2010, respectively. Only 6 of 51 soil types had the spatial diversity higher than 0.65, rocky brown
soil had the largest area and highest spatial diversity index (0.793), but loessal soil had the lowest spatial diversity index (0.023).
The diversity indexes of all the land use types were higher than 0.7 except the unused land, in which farmland had the highest
spatial diversity index (0.927). From 1995 to 2010, the area of farmland decreased by 185.119 km® but construction land
increased by 193.677 km? and they changed more rapidly from 2005 to 2010, meanwhile, their diversity indexes slightly
decreased. The oil soil and loessal soil had largest areas in farmland and construction land, and all correlation coefficients
between the two soils were higher than 0.8. The above results prove that Shannon entropy is an effective in estimating soil
diversity, and the expansion of Xi’an City from 1995 to 2010 only occupied little cultivated soil, indicating the important soil
types are secure at present, but more attentions should be paid to gradually enlarged occupation of oil soil.

Key words: Shannon entropy; Pedodiversity; Land use diversity; Xi’an City; Correlation coefficient
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