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Spatial and temporal evolution of landscape pattern of urban natural remnant

mountains in karst region of central Guizhou: a case study of Anshun City
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Abstract: Urban natural remnant mountains are precious and fragile ecological resources in mountainous city, which play
an irreplaceable role in maintaining the stability of urban ecosystem. However, in recent years, the high-intensity of urban
construction had caused serious interference and stress on them. In this study,we selected the built-up area of Anshun City
as the research area, with the support of spatial information technology, landscape pattern index and buffer zone analysis
method were comprehensive applied. The spatial and temporal evolution of landscape pattern of urban natural remnant

mountains of Anshun City was quantitatively studied from three aspects of the urban landscape pattern dynamics, urban
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natural remnant mountains landscape dynamics, and the interaction between urban construction and urban natural remnant
mountains, in order to reveal its response law to urban expansion under the background of rapid urbanization in recent 10
years. The results showed that 1) the fragmentation index of urban landscape increased, the patch richness density
decreased, and the shannon’s density index, shannon’s evenness index and dominance index showed change of upper and
lower volatility. 2) The number of patches, classl area, and landscape dominance index of the urban natural remnant
mountains patches increased. The patch shape tended to be regular, connectivity index decreased, and the aggregation
index decreased first and then increased. 3) In the process of rapid urbanization, the interaction between urban
construction and urban natural remnant mountains was obvious, which mainly performed as the continuous damage and
reduction of urban natural remnant mountains due to urban construction and its attraction to urban construction. 4) Within
the 500 m buffer zone of urban natural remnant mountains, Average proportion of urban construction land and average
proportion of urban artificial garden green space in buffer zone were significantly negatively correlated with the buffer
distance of urban natural remnant mountains. The correlation degree between urban natural remnant mountains with the
urban construction land in buffer zone showed as small patch > medium patch > relatively large patch > large patch. The
correlation degree with the urban artificial greening in buffer zone showed as the highest for medium patch and the lowest for
relatively large patch. The urban natural remnant mountains were obviously attractive to the urban construction and its
artificial greening. Analysis on the dynamic change law of urban natural remnant mountains landscape and its interaction
with urban construction under the background of rapid urbanization. Tt can not only provide decision support and theoretical
basis for the follow-up scientific planning and management of urban natural remnant mountains, but also provide early basis

for further research activities with it as the research object in the future.

Key Words; urban natural remnant mountains ;landscape pattern ; spatio—temporal evolution ;interaction
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Table 1 Landscape pattern index
A5} Year TA/hm? FI PRD/ (//hm?) SHDI SHEI DI
2007 2176.02 1.1999 0.2757 1.4373 0.8022 0.3544
2012 3523.97 1.2719 0.1703 1.5231 0.8501 0.2686
2017 7021.03 1.4854 0. 0855 1.4653 0.8178 0.3265

TA . 5L AR, Total landscape area; FI; 5t ULBE % 848, Fragmentation index ; PRD ; Bt 325 E % & | Patch richness density ; SHDI ; Shannon 24
PEFE %L, Shannon’s density index ; SHEI; Shannon 5] BEHE S, Shannon's evenness index ; DI; 5t WAL E F8 %44, Dominance index
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Table 2 Characteristics of urban natural remnant mountain patches

B4 Year NP/ A~ CA/hm? MPS/hm? PSSD/hm? MSI MNN/m Al
2007 42 358.87 8.54 10.17 1.44 83.91 99.59
2012 922 626.59 6.81 7.75 1.41 92.05 99.55
2017 146 1488.37 10.19 17.84 1.40 112.99 99. 65

NP . BEHHCE: , Number of patches; CA ; 2SI, Class area; MPS: V-3 BEHLTH L, Mean patch size; PSSD : BEH i FUFR #E 2%, Patch size standard
deviation ; MSI ; - BEHUIE ARFE ST, Mean shape index; MNN . SR AR IR R ,Mean nearest neighbor distance ; Al; REERFFREL , Aggregation Index
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Table 3 Characteristics of natural mountain patches entering the city at different times

IR ] Entered city time AR Year NP/~ CA/ hm? MPS/ hm? PSSD/ hm? MSI
2007 4EHITI AR 2007 42 358.87 8.54 10.17 1.44
Entered city by 2007 2012 41 315.53 7.70 9.42 1.43

2017 40 301.07 7.53 9.37 1.42
2007—2012 4E AR 2012 51 311.06 6.10 5.99 1.37
Entered city 2007—2012 2017 42 264.81 6.31 5.95 1.36

2012—2017 4E Ak
Entered city 2012—2017

2017 64 922.49 14.41 24.82 1.43
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Fig. 6 Spatial distribution of natural mountains entering the city at different times
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Fig.7 Multiple linear regression analysis
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