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Effect of mining landscape history on local species diversity: a case study
of the Yimin open-pit coal mine in Inner Mongolia
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Abstract: The exploration and utilization of mineral resources accelerates local economic and social devel-
opment and simultaneously exacerbates the effects of climate and landscape changes, resulting in landscape
fragmentation. Landscape change is widely considered as a major threat to species loss at a regional and
global scale. However, how species diversity responds to landscape changes on a temporal scale has usually
been ignored. In this study, we explored relationships between landscape and biodiversity (species level and
functional group level) during different years (1975, 1990, 2000 and 2010) at the Yimin open-pit coal mine, a
mine that has been exploited for more than 30 years and that has produced obvious fragmentation effects on
the landscape in Hulunbuir City. The ongoing patterns of transformation of the landscape were measured us-
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ing the landscape dominance index, the habitat integral index of connectivity (11C), and the habitat probabil-
ity of connectivity (PC) at seven different spatial scales. The main results were as follows: The present spe-
cies diversity is significantly correlated with the landscape pattern indices of previous and earlier mining at
a medium-sized spatial scale (4-8 km buffers). Different plant functional groups responded in various ways
to changing landscape patterns. The species richness of perennial rhizome grasses was significantly corre-
lated with the present small-scale landscape pattern (1-3 km), and the species richness of perennial forbs was
significantly correlated with the previous and earlier mining large-scale landscape patterns (4—10 km). Peren-
nial bunchgrasses were not significantly correlated with landscape patterns. We concluded that the time lag
expressed by changes in plant species diversity occurred in response to changing patterns of construction and
configurations of habitats in the landscape. The regional species pool determined the local species diversity.
The connected habitat patches within a 4-8 km buffer region represented the principal species pool. The
propagation strategies and dispersal traits of various functional groups were important mechanisms main-

22 %

taining species diversity in a fragmented area.
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area (marked in dark gray) in one of the study sites (marked in black triangle) on the Yimin open-pit coal mine in Inner Mongolia.
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Table 1 Difference of species diversity among different sites at the Yimin open-pit coal mine in Inner Mongolia

7= 5 B K Notable difference test

Z= 5 WM Significance

WyFh =g B2 (B 22 ANOVA) Species richness (One-Way ANOVA ) 0.000”

TRERE P F 5 B (SRR AR5 BEAR LA Shrubs and semi-shrubs (SS) 0.083
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ZAEAMZER T Perennial rhizome grasses (PR) 0.003™
ZAEEZREL Perennial forbs (PF) 0.000™
— AEAERR Annuals and biennials (AB) 0.046"

HE0.0L/KF 1 B 420,057k % . TSignificant at 0.01 level, "Significant at 0.05 level.
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Fig. 3 Dynamics of land use/land cover change in the Yimin
mining area in Inner Mongolia
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Fig. 5 Correlation between diversity indices (11C) and landscape (PC) indices at different time: SR, Species richness; SS, Shrub and
semi-shrub; PB, Perennial bunchgrasses; PR, Perennial rhizome grass; PF, Perennial forbs; AB, Annuals and biennials.
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Fig. 6 Coefficient of determination between diversity indices and landscape indices change with different buffers (Unit: km): dotted
line with circle indicate R? between diversity and PC; dotted line with prismatic indicate R* between diversity and 11C; solid line with
triangle indicate R® between diversity and landscape percentage. SR, Species richness; SS, Shrub and semi-shrub; PB, Perennial
bunchgrasses; PR, Perennial rhizome grass; PF, Perennial forbs; AB, Annuals and biennials.
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Appendix | Land use/cover change (LUCC) of the Yimin mining area in Inner Mongolia
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