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Abstract  Ground subsidence and its effects on environment have been the core content of ecological and en-
vironmental assessment in coal mining area. Although there are researches on these topics the results and
methods show some uncertainties and few involves forecast analysis. This paper forecasts the status of ground
subsidence using ground subsidence forecasting mathematical model and classifies the heavy or slight influenc-
ing areas based on the degree of destructions of landscape. Based on remote sensing RS and geographical in-
formation system GIS  this paper overlays the existing state map of the vegetation landscape and the map of
the influenced areas. The influence of mining on environment is analyzed by comparison of the landscape pat-
terns before and after ground subsidence in Dongda Mine of Jincheng Shanxi Province. The results showed
that 1 in heavy influencing areas there are some collapse or crack structure such as basin saddle and wave
etc. Soil erosion leads to obvious change in spatial distribution of soil nutrients. The environment near the col-
lapse or crack areas worsens and becomes the source of nutrient loss. It is very difficult for the vegetation to re-
cover in these areas. In nutrient-rich areas the vegetation succession performs rapidly. Proper artificial distur-
bance can accelerate the recovery paces of the regional environment. 2 After the ground subsidence the veg-
etation landscape is broken up and isolated severely. With the changes of landform and soil in space the vege-
tation begins to perform a new round of succession. Because the degraded vegetation type Bothrichloa is-
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chaemum-Thymus mongolicus community will decrease and the internal ecological function of the sub-domi-
nance landscape is not quite affected it is helpful to biodiversity and sub-dominance landscape succession.
However there is a linear relationship between the isolation of heavy influencing areas and the resulting patch-
es the obstacle for species to move from one patch to another in heavy influencing areas is obvious. Therefore

we should place more emphases on environmental conservation in coal mining area. On this basis it is feasible
to guide vegetation succession along the direction of Bothrichloa ischaemum-Thymus mongolicus community —
Bothrichloa ischaemum-Themeda japonica community — bush — broad-leaved forest.
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Fig.2  Division map of the effect of ground subsidence on vegetation
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Table 1~ Statistics of vegetation type area
Type I I 1 v v VI Vil VIIL Total
Area  km’ 2.33 3.03 18.32 7.76 10.14 19.85 55.56 9.28 126.27
Percent of total % 1.75 2.30 13.78 5.76 7.63 15.00 41.79 6.98 94.97
I Evergreen conifer forest [l Broad-leaved forest III Bush IV Winter wheat V
Maize VI - Bothrichloa ischaemum-Themeda japonica community — VII - Bothrichloa ischaemum- Thymus mongolicus
community  VIII Abandoned land 6.69 km® 5.03% The area of non-vegetation and water are 6.69 km® which
is 5.03% of total area
2
Table 2 Statistic of the effect of ground subsidence on vegetation type
Type Slight influencing areas Heavy influencing areas
Area  km? Percent of total % Area  km? Percent of total %
I 1.59 2.72 0.35 1.61
I 1.93 3.30 0.41 1.88
111 11.06 18.94 3.29 14.94
v 2.21 3.79 0.78 3.56
\ 2.60 4.45 1.14 5.16
VI 9.42 16.13 3.35 15.21
viI 26.51 45.41 11.19 50.83
VIII 3.08 5.27 1.50 6.81
Total 58.38 100.00 22.01 100.00

I~ VIII 1 See Table 1
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Table 3 The comparison with landscape pattern index before and after ground subsidence

Type Largest patch index Landscape shape index Patch cohesion index
1 0.03 8.90 93.80
Before ground subsidence il 0.18 11.06 96.45
11T 0.25 23.91 97.20
v 0.42 34.12 97.14
v 0.55 34.21 96.58
VI 1.05 45.68 98.39
viI 19.48 32.10 99.88
Vi 0.03 22.52 92.42
1 0.02 5.29 91.00
After ground subsidence I 0.03 7.47 94.52
1T 0.19 15.77 96.55
v 0.14 20.04 94.17
\Y 0.3 19.26 89.86
VI 0.23 31.02 97.09
Vil 2.00 23.40 99.22
VIII 0.03 10.83 92.10
1~ VI 1 See Table 1
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