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Correlation analysis on spatial pattern of land use and soil at

catchment scale
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Abstract: Land use/cover change and its driving force have become the hot topic of ecologists and
geographers within recent years with farmland loss due to population growth. However, most research

works carried out at present are focused on the role of human factors on land use/land cover change, for

(49971072)
:2003-08-103; :2003-10-10
(1965~), s . . s
. E-mail:Liding@mail. rcees. ac. cn; chenliding@sohu. com

Foundation item:National Natural Science Foundation of China (No. 49971072)

Received date:2003-08-10; Accepted date:2003-10-10

Biography : CHEN Li-Ding,Ph. D. ,Professor,main research field: landscape pattern and ecological processes, sustainable
land use evaluation and planning, and environmental remote sensing. E-mail: Liding @mail. rcees. ac. cn; chenliding

@mail. rcees. ac. cn



2498 23

example population growth, grain demand, road construction, urban expansion, policy change and others.
In fact, apart from the human factors, the land use/land cover change on macro scale is more dependent on
the natural environmental background. As one of principal environmental factors, the spatial distribution
of soil types may affect land use structure and change . To study the relationship between soil and land use
pattern will be of significance to identify the effect of natural environmental factors on land use change . In
this study, a case study was carried out in Yuqiao Reservoir Basin focusing on the relationship between the
soil spatial pattern and land use pattern by using remote sensing data, GIS modeling, and landscape
ecological approaches. It was found: (1) the land use types less involved by human, such as woodland
(including woodland, sparse woodland. shrubland. other types) and grassland, are mainly distributed in
the leaching Cinnamon soil, infant cinnamon soil and brown forest soil while the land use types affected
strongly by human activity . such as cropland, are mainly distributed in the leaching Cinnamon soil, infant
cinnamon soil and fluvoaquic soil; (2) The land use diversity is commonly smaller than soil diversity in the
same area. Meanwhile, land use and soil diversity index changes with the topographic gradient. They
increase from mid-low hill areas, low-hill areas, low-hill and plain areas to flat basin inter-hills; (3) Both
the diversity index of soil and land use decline with the mean patch area increase, and the soil diversity
increase with the total area increase of the catchment rather than the land use diversity index; (4)
Comparing the soil and the land use, slight correlationship is found between the mean patch size of land
use and soil, while a good positive relationship is found between them. This implies that diverse land use
areas often appear in the heterogeneous soil areas.

Key words:Land use type; soil type; spatial pattern; catchment scale; correlation analysis
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Fig.1 Distribution map of Land-use/cover in Yuqiao reservoir basin
(a) Land use map; (b) Soil map
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Table 1 Land use/cover and other attributes of each sub-watershed in Yugiao Reservoir Catchment

Main land use types (%)

Population
Landforms  Sub-watershed density
Woodland Grassland Farmland Urban Inad Others (Persons/km?)

ZH-7 84. 84 6.72 7.51 0.4 0.53 298
ZH-8 27.42 53.16 18.08 1.33 0.01 316
ZH-9 16.71 39.99 35.74 4.17 3. 39 407
Mod-high ZH-10 8. 09 78.29 9. 02 0. 64 3. 96 437
mountains ZH-11 54. 85 42. 64 2.2 0.31 185
ZH-12 5.51 81.46 11.59 1.42 0.02 457
ZH-5 90. 65 3. 33 4.11 1.78 0.13 207
ZH-1 90.53 3.93 4.17 — 1. 37 216
ZH-2 46. 88 31.45 16. 34 5.27 0. 06 457
ZH-3 59.17 22.85 14. 38 3. 44 0.16 416
Low mountain ZH-18 61.26 18.18 17.99 2. 65 — 299
and hills ZH-28 59.78 22.48 17.59 0.15 — 284
ZH-27 87.95 12.05 225
ZH-6 87. 67 2.43 3.6 0. 21 6. 09 210
ZH-13 31.58 16.56 41.55 9.8 0.51 508
ZH-4 16. 93 36. 88 39.54 6. 65 323
ZH-14 24. 38 7.24 53.31 14. 85 0.22 561
ZH-15 42.92 2. 39 45. 28 9.41 — 486
Low hills and ZH-16 12.01 0.4 71.32 15.51 0.76 580
flat plain ZH-17 31.77 57.09 11. 07 0. 07 486
ZH-19 0.32 — 85. 33 14. 35 — 507

ZH-24 25. 31 — 50. 38 15. 33 8. 98 419. 3
ZH-25 14. 23 22. 80 33.52 10. 64 18. 81 487
ZH-26 58.46 8.03 28.4 5.09 0.02 393
ZH-20 37.2 9. 82 36. 86 15. 96 0.16 945
ZH-21* 40.9 — 48. 74 10. 36 — 550
Inter-hills ZH-22 11.61 5.61 71.91 9.76 1.11 422
basins ZH-23 34. 84 0.29 48. 96 15.61 0.3 667

@D s .
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Table 2 The relationships between the land use types and soil in Yuqiao Reservoir Basin

Land use types (%)

Soil types FD-m FD-h1 FD-hz FDp WD WDs WSD WDo GDm GDI1 UDr
Brown forest soil 6. 66 0.14 26. 37 1.22 12.08 0.6 5.82 7.52
Cinnamon soil 1.36
Red clayey soil 0. 07 0.4 0. 25 0.53
Neutral gravel soil 0.14  2.98 0.03 1.09 11.43 0.98
infant brown forest _
soil 1.04 22.2 2.69 2.2 0.35 11.08 0. 06 3.72
fluvoaqaic soil 7.13 73.01 42.03 4.89  1.87 5.7  2.35 54.13
Leaching cinnamon
soil 53.47 4.79 50.18 100 62.7 74.64 25.82 78.73 45.07 92.14 45.87
infant cinnamon soil 23. 05 1.72 1.57 0.88 35.52 10.64 39.4  0.34
Lime cinnamon soil 1. 08
Calcium skaleton soil 5.72  1.03
Acid skaleton soil 3.74 0. 95 0.83
Neutral skaleton soil 4.11 0.26  0.02  0.39
Others 0.18 0.67 0.07 0.48 0.25 2.07 0. 26
Total 100 100 100 100 100 100 100 100 100 100
* FD-m Rain-fed farmland in the mountainous area; FD-h1 Irrigated farmland in the low
hills ; FD-h2 Rain-fed farmland in the low hills; FD-p Rain-fed farmland in the flat
plain WD Woodland ; WD-s Sparse woodland ; WSD Shrubland; WD-o Other
woodland ; GD-m Moderate coverage grassland ; GD-1 Low coverage grassland; UD-r
Residential land
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Table 3 The characteristics of Soil and Land use spatial pattern in Yuqiao Rese rvoir Basin

Features of sub-watersheds Characteristics of land use Characteristics of soil

Watershed w?:ceras}?id Types Patch patchl\ji[fi: Dilversity Types Patch Mean patch Di.versity
(hm?) number (hm?) index number area(hm?) index
ZH-5 4928 8 23 214. 3 0. 40 8 19 259.4 0.70
ZH-7 2855 6 19 150. 3 0.49 6 5 571.0 0.47
ZH-8 4437 6 17 261.0 0.51 8 16 277.3 0. 50
ZH-9 2576 5 19 135.6 0.56 6 11 234.2 0. 64
ZH-10 3266 6 16 204. 1 0. 35 4 7 466. 6 0.24
ZH-11 13851 5 37 374. 4 0. 34 10 31 446. 8 0. 66
ZH-12 3294 6 10 329.5 0.29 7 11 299.5 0.50
Average 5030 — — 238.4 0. 42 — — 365. 0 0.53
ZH-1 2432 4 6 405. 4 0.21 6 4 608. 1 0. 54
ZH-2 5336 6 30 177.9 0. 64 9 19 280.9 0. 66
ZH-3 4956 6 41 120.9 0.48 8 21 236.0 0.74
ZH-18 6601 8 49 134.7 0.70 13 26 253.9 0. 80
ZH-27 1400 5 14 100. 0 0. 54 7 9 155.5 0. 39
ZH-28 8385 6 14 598.9 0.47 12 31 270.5 0. 84
Average 4852 — — 256. 3 0.51 — — 300. 8 0. 66
ZH-4 1859 6 25 74.4 0.62 8 12 154.9 0.79
ZH-6 5184 8 17 305.0 0. 39 9 28 185.1 0.78
ZH-13 8458 9 55 153.8 0.62 13 39 216.9 0.92
ZH-14 11282 6 87 129.7 0.52 10 30 376. 1 0. 81
ZH-15 9947 6 80 124. 4 0. 60 7 25 397.9 0. 66
ZH-16 9381 8 77 121.8 0.51 10 19 493.7 0.79
ZH-17 5489 6 38 144.4 0.47 8 17 322.9 0.72
ZH-19 1920 3 17 113.0 0.19 4 6 320. 1 0. 38
ZH-24 2498 5 31 80. 6 0.59 10 9 277.5 0.51
ZH-25 5237 8 38 137.8 0.75 10 18 291.0 0.70
ZH-26 5853 10 65 90.1 0.79 25 16 365. 8 0.76
Average 6101 — — 134.1 0. 55 — — 309. 3 0.71
ZH-20 11177 9 75 149.0 0.78 16 50 223.5 0. 86
ZH-21* 803 3 5 160. 6 0.41 6 11 73.1 0. 64
ZH-22 11994 7 80 149.9 0. 44 12 41 292.5 0. 90
ZH-23 7965 10 53 150. 3 0. 56 10 24 331.9 0.74
Average 10379 149.7 0. 59 282.6 0. 84

x ZH-21

3.4
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Table 4 Coorelation comparison between different land use indices regarding to soil and land use

Items . L . .
ems Total area of watershed vs diversity index Mean patch area vs diversity index
Land use 0. 445 —0.691
Soil 0. 800 —0.561
Mean patch area Diversity index
Soil and land use
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Fig. 2 The relationship between mean patch size and diversity index
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