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Relationship of vegetation degradation classification and landscape accessibility

classification in Shenzhen
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Abstract: Analysis of vegetation degradation and identification of its causes are among the most important issues in plant
ecology of the fast urbanizing areas. Previous research mainly focused on the patterns, mechanisms and restoration
techniques in degraded communities at the ecosystem scale, but similar analyses are rare at the regional scale. The current
study focused on the correlation of human disturbance and vegetation degradation on a regional scale, using Shenzhen,
which is a fast-urbanizing area, as an example. We used aviation image and IRS satellite data and 1:100,000 digital
topographical map of Shenzhen of the year 2007 and we defined the entire vegetation in Shenzhen, which mainly included
forest, plantation, orchard, farm, shrub, bare land and unutilized areas, into twelve vegetation types using both visual
interpretation and field observation. Forest, plantations and orchards were further classified into good and poor by their
difference in vegetation coverage, tree height, dominant species, and plant diversity, whereas the bare lands were defined
as bare land buildings, bare land roads and bare land quarries. We also used NDVI as a complementary tool to put the
twelve vegetation types into six degradation classes using ANOVA and mean value distribution. Additionally, landscape
accessibility was established as an index to indicate the intensity of human disturbance using altitude, slop, urban density,
and the shortest distance to the nearest road, and was classified into five categories. Finally, the correlation of vegetation
degradation class and landscape accessibility class was overlaid and Pearson correlation coefficients were calculated.

Our results showed that (1) the correlation between degradation class and landscape accessibility was significant with
a correlation coefficient of 0. 794; (2) Forests in remote areas with good soil and topographical conditions were well

preserved. Plantations and orchards were in the state of moderate disturbance and degradation. Farms, shrubs and all kinds
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of bare lands were in the worst condition; (3) Vegetation with the low degradation level mainly distributed in areas with low
landscape accessibility. Meanwhile, with increasing landscape accessibility, the proportion of lightly degraded vegetation
decreased; (4) The proportion of good and poor forests and plantations in areas with different landscape accessibility
differed due to the difference of the inherent attributes of the vegetation and human interference.

We concluded that (1) there was a close relationship between human activity and vegetation degradation at a regional
scale, especially in fast-urbanizing cities; (2) The major driven factors of human disturbance in Shenzhen were the
formation of monoculture plantations and eco-landscape forests, as well as the extreme disturbances such as the construction
of buildings and exploration of rocks; (3) Landscape accessibility was a useful quantitative method to illustrate the intensity
of human disturbance, and can describe the spatial patterns of human interference; (4)The correlation method was efficient
in explaining the details of spatial relationship between vegetation degradation and human activities. It could be used to

analyze the causes and mechanisms of vegetation degradation and provide basis for future restoration practices.

Key Words: vegetation degradation ;landscape accessibility ; NDVI;human impact ; Shenzhen City
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Table 1 Basis for land use/cover interpretation in Shenzhen
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Table 2 Basis for landscape accessibility classification
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Table 3 NDVI mean value and proportion of vegetation types in Shenzhen
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Fig.3 Landscape accessibility classification of Shenzhen
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