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Abstract Different soil types figure the heterogeneities of soil landscape patterns. However land use practices that exert
on different soil types reconstruct original soil landscape patterns. The objective of this study is to identify the landscape
characteristics of pedodiversity in karst area of Chongging China using landscape indicators. The results indicated that the
diversities of soil landscape and its spatial heterogeneities were very lower in karst area of Chongqing. The distributions of
every soil landscape were not average. The mosaic patch of soil landscape presented complex geological shape. Yellow soil

limestone soil and yellow brown earth were primary soil types in karst area of Chongqing. There were mainly woodland and
grassland landscape in mountain meadow soil and woodland landscape in brown earth. The rest soil types possessed mostly
cropland and woodland landscape. Cropland and woodland played more important role in the structure and function of
spatial landscape patterns in karst area of Chongqing. Nevertheless the ratio of cropland and woodland to each soil types
occurred pronounced differences due to soil properties and soil distributions respectively. Human activities induced the

rapid increase of mosaic patch of cropland and the augment of mosaic patch of residential and mining land woodland
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unused land as well. This study would supply information for land use decision-making and deepen the understanding of

pedodiversity in karst area.

Key Words landscape patterns
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Fig. 4 The soil mosaic shape index under major land use patterns

T B Fragmentation

B 1% Brown earth
o 4 1 Purple soil

= O 3 1. Entisol

: B 7k#g+. Paddy soil
: B £ & 1. Limestone soil
d I - IR X R

Mountain meadow soil
O #E5% Yellow brown earth
H1E Yellow soil
o #l 1

Yellow cinnamon soil
o £13% Red soil

o #H t. Skeleton soil

| B == B
i Mt el JE R
Cultivated land Forest land Orchard land Residentialand
mining land
6

Fig. 6 The soil mosaic fragmentation under major land use patterns
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Table 1 The index of landscape patterns under different pedodiversity in karst area of Chongqing

Perimeter ~ Mosaic number  Mean patch Fractal Shape index Density Diversity Uniformity Dominance Disturbance
Soil types km patch area  km? Dimension patch km = Edge Density index
km !
Skeleton soil 699.61 114 1.30 1.96 16.21 0.77 4.70 1.41 0.55 1.17 0.69
Red soil 710.33 87 2.38 1.84 13.94 0.42 3.43 1.50 0.53 1.31 1.90
Yellow cinnamon soil 3168. 11 357 2.23 1.90 31.71 0.45 3.98 1.45 0.56 1.13 0.54
Yellow soil 67105. 81 5472 3.20 1.89 143.32 0.31 3.84 1.35 0.48 1.46 0.65
Yellow brown earth 17144.39 1733 3.59 1.81 61.41 0.28 2.76 1.01 0.36 1.80 0.18
Mountain meadow soil ~ 375.94 40 2.90 1.81 9.86 0.34 3.24 1.09 0.55 0.91 0.03
Limestone soil 32398.00 3189 2.42 1.91 104.13 0.41 4.19 1.55 0.55 1.26 0.61
Paddy soil 7145.48 1056 1.48 1.94 51.13 0.68 4.58 1.34 0.48 1.47 2.61
Entisol 287.02 39 1.57 1.98 10.35 0.64 4.68 1.66 0.64 0.92 0.78
Purple soil 16558. 12 1865 1.92 1.94 78.19 0.52 4.63 1.50 0.53 1.31 1.53
Brown earth 2350.19 167 7.09 1.70 19.29 0.14 1.98 0.60 0.26 1.72 0.02
2

Table 2 The characteristic index of soil landscape pattern unit in Chongqing karst area

Mosaic Area Perimeter Mosaic Mean patch Shape Isolation Fragmentation Density Edge density Rate

Soil types types km? km number  area km? index patch km ~2 km ! %

patch
. Cultivated land 56.86 293.04 60 0.95 10.98 0.83 1.19x10°°¢ 1.06 5.15 38.24
Skeleton soil
Forest land 81.21 318.23 23 3.53 9.98 0.36 3.11x1073 0.28 3.92 54.60
Orchard land 2.17 19.23 7 0.31 3.69 7.43 2.25x1073 3.23 8.86 1.46
Unused land 4.28 38.40 9 0.48 5.24 4.27 5.77 x10 73 2.10 8.97 2.88
Grassland 2.64 12.02 3 0.88 2.09 4.00 6.01 x103 1.14 4.55 1.78
Residential

esidentia 1.54 18.69 12 0.13 425 13.71 4.18 %1073 7.79 12. 14 1.04

and mining land

Water




Mosaic Area Perimeter Mosaic ~ Mean patch Shape Isolation Fragmentation Density Rate
Soil types km? km number  area km? index patch km -2 Edge density %
o1l types patch km !
Red soil Cultivated land 128.30 356.24 14 9.16 8.88 0.21 6.75 x10 73 0.11 2.78 61.88
Forest land 48.95 177.69 20 2.45 7.17 0.66 9.16 x107* 0.41 3.63 23.61
Orchard land 0.04 1.46 1 0.04 2.06 179.98 25.00 36.50 0.02
Unused land 20.40 102.55 21 0.97 6.41 1.62 7.25 %1073 1.03 5.03 9.84
Grassland 1.53 6.21 1 1.53 1.42 4.71 0.65 4.06 0.74
. Residential 7.61 62.49 29 0.26 6.40 5.09 7.83x10 4 3.81 8.21 3.67
and mining land
Water 0.49 3.69 1 0.49 1.49 14.69 2.04 7.53 0.24
. . Cultivated land 255.26 1221.92 239 1.07 21.60 0.85 2.69 x10°4 0.94 4.79 32.04
Yellow cinnamonsoil
Forest land 469.59 1541.88 8 58.70 20.10 0.08 4.04 x10 73 0.02 3.28 58.95
Orchard land 4.00 19.69 4 1.00 2.78 7.06 1.76 x10 73 1.00 4.92 0.50
Unused land 17.25 87.41 14 1.23 5.95 3.06 6.41 x10°4 0.81 5.07 2.17
Grassland 30. 14 147.38 24 1.26 7.58 2.29 2.45x10 74 0.80 4.89 3.78
Residential B
.. 20.39 149.83 68 0.30 9.37 5.71 1.24 x10 > 3.33 7.35 2.56
and mining land
Water
Yellowsoil Cultivated land 6623.87  29235.69 2787 2.38 101.47 0.53 6.37 x1077 0.42 4.41 37.86
Forest land 9845.79  31636.89 812 12.13 90.07 0.19 1.39x10°° 0.08 3.21 56.29
Orchard land 67.75 474.23 154 0.44 16.28 12.11 2.62x107° 2.27 7.00 0.39
Unused land 418.54 2242. 14 458 0.91 30.96 3.38 2.61 x1078 1.09 5.36 2.39
Grassland 303.48 1307.29 210 1.45 21.20 3.16 2.39x10°° 0.69 4.31 1.73
. Residential 190.96  1745.88 1000 0.19 35.69 10.95 1.14x1077 5.24 9.14 1.09
and mining land
Water 44.33 463. 69 51 0.87 19.67 10. 65 1.71 x10 ¢ 1.15 10. 46 0.25
Yellow . -6
b h Cultivated land 932.39 5733.55 1200 0.78 53.04 1.47 1.93 x 10 1.29 6.15 14.99
rown ear
Forest land 4909.95 9576. 58 100 49.10 38.61 0.08 4.77 x107° 0.02 1.95 78.93

Orchard land 14.89 102.55 29 0.51 7.51 14.26 6.39 x107° 1.95 6.89 0.24




Mosaic Area Perimeter Mosaic ~ Mean patch  Shape Isolation Fragmentation Density Rate
Soil types types km? km number  area  km’ index patch km -2 Edge d(jr]lsily %
patch km
Unused land 102.55  490.59 118 0.87 13.69 4.18 1.88 x 107 1.15 4.78 1.65
Grassland 242.53  1078.50 188 1.29 19.56 2.23 1.20 x10 0.78 4.45 3.90
mining land Residentialand )\ o6 148,50 93 0.16 10.90 25.59 2.96 x10~° 6.26 10.01 0.24
Water 3.36 13.82 5 0.67 2.13 26.24 1.29 x10 8 1.49 4.11 0.05
Mountain meadow sail Cultivated land 3.62 27.01 1 0.33 4.01 4.94 2.00 x10 3 3.04 7.46 3.12
Forest land 79.02  241.40 15 5.27 7.67 0.26 6.72 x10 2 0.19 3.05 68.06
Orchard land
Unused land 0.57 5.95 3 0.19 2.23 16.37 1.83 %103 5.26 10. 44 0.49
Grassland 32.80  101.58 3 2.99 5.00 0.54 1.54 x10 2 0.33 3.09 28.33
Residential
and mining land
Water
N Cultivated land 2782.51 13393.72 1501 1.85 71.73 0.61 3.88 1077 0.54 4.81 36.02
Forest land 4136.78  14210.45 456 9.07 62.41 0.23 1.77 %10 0.11 3.44 53.55
Orchard land 43.68  268.84 69 0.63 11.49 8.36 1.76 x 10~ 1.58 6.15 0.57
Unused land 421.51  2074.46 356 1.18 28.54 1.97 4.60 x10°* 0.84 4.92 5.46
Grassland 165.54  917.15 128 1.29 20.14 3.00 2.47 %1075 0.77 5.54 2.14
and mining landReSide"“a] 115.29  1137.34 659 0.17 29.92 9.79 1.70 x 10~ 5.72 9.87 1.49
Water 59.49  396.04 20 2.97 14.50 3.30 1.47 x10 0.34 6.66 0.77
Paddveoil Cultivated land 1064.51  3960.40 320 3.33 34.29 0.33 2.05 %105 0.30 3.72 68.30
Forest land 361.13  2151.26 328 1.10 31.98 0.99 2.10x10° 0.91 5.96 23.17
Orchard land 17.01  116.48 34 0.50 7.98 6.77 1.06 x 103 2.00 6.85 1.09
Unused land 46.05  316.22 93 0.50 13.16 4.13 7.67 %10 2.02 6.87 2.95
Grassland 9.34 60. 12 18 0.52 5.56 8.97 2.18 %1077 1.93 6.44 0.60




Mosaic Area Perimeter Mosaic Mean patch Shape Isolation Fragmentation Density Rate
Soil types km? km number  area km? index patch km -2 Edge density %
o1l types patch km !
Residential s
. 45.59 430.52 248 0.18 18.01 6.82 1.58 x10 7> 5.44 9.44 2.92
and mining land
Water 15.16 110.48 15 1.01 8.02 5.04 1.95x1074 0.99 7.29 0.97
Entisol Cultivated land 25.72 121.57 14 1.84 6.77 0.57 1.70 x 103 0.54 4.73 41.92
Forest land 27.18 117.42 11 2.47 6.36 0.48 2.23 x1072 0.40 4.32 44.31
Orchard land
Unused land 3.89 18.27 4 0.97 2.62 2.01 7.13 x10 73 1.03 4.70 6.34
Grassland 3.23 15.96 3 1.08 2.51 2.10 1.51 x10 2 0.93 4.94 5.26
Residential ¥
. 1.13 11.26 6 0.19 2.99 8.49 6.11 x10 5.31 9.96 1.84
and mining land
Water 0.20 2.54 1 0.20 1.60 19.58 5.00 12.70 0.33
Purplesoil Cultivated land 2065. 04 8029. 04 618 3.34 49.91 0.36 1.72 x1073 0.30 3.89 57.71
Forest land 1177.98 6180.90 473 2.49 50.87 0.55 2.64 x1077 0.40 5.25 32.91
Orchard land 31.27 232.07 73 0.43 11.72 8.17 2.01 x107° 2.33 7.42 0.87
Unused land 148.18 915.13 199 0.74 21.24 2.85 5.53 x107° 1.34 6.18 4.14
Grassland 55.39 274.01 52 1.07 10.40 3.89 1.14 x10°° 0.94 4.95 1.55
Residential .
. 67.82 661. 14 406 0.17 22.68 8.89 2.26 x 10 5.99 9.75 1.89
and mining land
Water 33.34 265.83 44 0.76 13.01 5.95 4.84 x107°° 1.32 7.97 0.93
Brown earth Cultivated land 19.09 161.91 66 0.29 10.47 7.32 5.49 x10 73 3.46 8.48 1.61
Forest land 1057.96 1742. 46 28 37.78 15.13 0.09 4.60 x 1074 0.03 1.65 89.32
Orchard land 0.08 1.93 2 0.04 1.93 304.19 6.59 x10°° 25.00 24.13 0.01
Unused land 13.01 61.63 16 0.81 4.83 5.29 1.38 x1074 1.23 4.74 1.10
Grassland 94.24 382.26 55 1.71 11.12 1.35 8.66 x 10 ~* 0.58 4.06 7.96
Residential

and mining land

Water
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