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The analysis of human activities and landscape patterns at the county level

LU YiHe, CHEN Li-Ding, FU Bo-Jie (Key Lab- of Systems Ecology, Research Center for Eco—environmenial Sciences, CAS,
Bejing 100085, China) - Acta Ecologica Sinica. 2004, 24(9) : 1833 1838,

Abstract: Hum an activities can result in the changes of the spatial patterns and ecological functions of landscapes. Moreover,
these changes impair the capacity of sustainable development and the quality of life in human communities- Therefore, the
relationship between human activities and landscape patterns and its regulation are important research topics of landscape
ecology. Based on vegetation, land use, and forest form maps, the characteristics and relationships of human activities and
landscape patterns in Wenchuan County (located in the upper reaches of the Minjiang river basin, southwestern China, N 30°
45'37" 31°43'10", E 102°51'46" 103°44'37") were studied using GIS technology and landscape metrics analysis.

During the analysis, the discretization of the three digital maps was accomplished in a GIS environment, and the
corresponding maps of township areas in Wenchuan County were thus available. Several landscape metrics were calculat ed
township by township. At the same time, 5 important vegetation types that most township areas had in common were
identified. Correlation analysis, one-way ANOV A analysis and multivariate linear regression analysis were employed to
characterize the relationships betw een the landscape metrics.

The results indicated that the status of important vegetation types could be used as indicators of landscape ecological
integrity. Generally, the vegetation types with high area ratio and low perimeter density formed high quality habitats for flora
and fauna. The correlations between landscape metrics (including perim eter density, Shannon-W einner diversity index, mean
patch area and perimeter, and mean shape index) derived from different theme maps showed high similarity. T he three maps
had similar capability in representing landscape fragmentation, while they differed significantly in reflecting landscape
heterogeneity. Perimeter density could be expressed as the linear combination of the spatial elements of human activities

(including road density, area ratio of human settlements and industrial land, area ratio of farmland), which implied that the
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trend of landscape change could be pre—estimated using the change of spatial elements of human activities- Therefore, the

regulation of the spatial elements of human activities could be favorable to biodiversity conservation. ecological rehabilitation

and the maintenance of landscape security patterns in the process of regional development. Consequently, such regulation is

important in the decision making on the plamming and management of land use, biodiversity conservation and regional

development at the county level.
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Table 1 The basic attributes of the three maps
(km2) (km)
M aps Scale Patch number M ean patch area Mean patch perimeter
Land use 1 10° 4091 0.997 4.50
Vegetation 1 10° 3752 1.079 5.19
Forest form 1105 3752 1. 079 5.19
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Fig.2 Area ratio distribution of the important vegetation types in Wenchuan County
vgtl Evergreen deciduous broad-eaved mixed forest; vgt2 Deciduous broad-eaved forest; vgt3
Coniferous deciduous broad-eaf mixed forest; vgt4 Coniferous forest; vgt5 - Shrub; BHX Baihu a
T ownship; CPX Caopo Township; KKX Keku Township; LXX Longxi Township; MCZ M ianchi
T ownship; SJX Sanjiang Township; SMZ Shuimo Township; WZZ Weizhou Township; XKZ
Xuankou T ownship; YMX Yanmen Township; YXX Yinxing Township; YXZ Yingxiu Township; WLR
Wolong Nature Reserve
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Fig-3  Fragmentation of the important vegetation types in Wenchuan County
vetl Evergreen deciduous broad-eaved mixed forest; vgt2 Deciduous broadeaved forest; vgt3
Coniferous deciduous broad-eaf mixed forest; vgt4 Coniferous forest; vgtS - Shrub; BHX Baihua
T ownship; CPX Caopo Township; KKX Keku Township; LXX Longxi Township; MCZ M ianchi
T ownship; SJX Sanjiang Township; SMZ Shuimo Township; WZZ Weizhou Township; XKZ
Xuank ou T ownship; YMX Yanmen Township; YXX Yinxing Township; YXZ Yingxiu Township; WLR

Wolong Nature Reserve
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Table 2 The correlation matrix of landscape pattern indices from maps with different themes
L anduse Forest Vegetation
pd dv pa pp pd dv pa pp pd dv pa pp
dv - 0.174 0.012 - 0.049
pa -0.832 - 0.157 -0.789 - 0.393 - 0.727  0.367
Pp -0.743 -0.043 0.914 -0.794 - 0.409 0.992 - 0.818  0.281 0.976
ps - 0.657 - 0.158 0.54] 0.510 -0.570 - 0.503 0.816 0.826 - 0.682  0.058 0. 804 0. 846
pd Perimeter density ;dv Shannon-Weinner diversity index; p a M ean patch area: pp
M ean patch perimeter; p s Mean shape index
3
Table 3 One-Way ANOVA analysis of the landscape pattern indices from different theme maps
Statistics Perimeter density Diversity index Mean patch area Mean patch perimeter Mean shape index
SS 0. 19068 2.8428 0. 12979 0. 14757 3.6383
df 2 2 2 2 2
F 0. 027261 27.923 011728 0. 020231 98. 4734
0.97313 4.77x 10~ 8 0. 88968 0. 97998 2.55%x 10~ 13
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Table 4 The linear relationship between perimeter density and variables of human activities
Regression equation R? F P

Lan duse Yian= 1.3833x 1+ 1.5498x,+ 0.0775x3+ 3.5356 0. 8863 23.3789 0. 0001

For est Yro= — 0.068x1+ 0.3949x,+ 0. 1455x 3+ 4. 7465 0.7572 9.3557 0. 0040
Vegetation Yveg= — 0.0919x1+ 0.4029x o+ 0. 1481x 3+ 4.7293 0. 7530 9. 1438 0. 0043
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