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Spatial conflict measurement and influencing factors

based on ecological security:
A case study of Kunming City

CHEN Shimei' ?, Al Dong'?*, FU Ye'?
(1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China;
2. Key Laboratory of Agricultural Land Quality Monitoring and Control of Ministry of Natural and Resources, Beijing 100193, China)

Abstract To study future spatial scientific planning and reduce regional ecological risks, this study measures the level
of spatial conflicts in Kunming based on ecological security and explores its influencing factors. Based on the spatial
analysis method of ArcGIS, risk source-risk receptor-risk effect risk assessment model and geographic detector model.
the changes in the intensity of land and space conflicts in Kunming from 1995 to 2015 were detected. and its dominant
drivers and interactions were researched. The results showed that: 1) In general. the average spatial conflict intensity
of Kunming City in 1995, 2005 and 2015 was characterized by low before and high after, which were respectively
0. 188, 0.190 and 0.206, and in a stable and controllable range. The level of conflict ecological security was high, but
the spatial area of severely out of control areas kept increasing year by year, and the area of controllable areas was
decreasing year by year; 2) Different spatial landscape types had large differences in the intensity of spatial conflicts.
Among them, the spatial conflict intensity of forest land, grassland and cultivated land was low, while the spatial

conflict intensity of water area, construction land and unused land was relatively high; 3) The results for geographical
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detection factor detector indicated that population and GDP were the main spatial conflicts in the study area. The
interactive detector further explained the combinations of population and GDP. population and elevation, population and
the distance from the road, which showed great synergy and regional spatial conflict.

Keywords Kunming City; spatial conflict; conflict intensity; ecological security; geographic detector
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1

Fig. 1 Districts and counties in Kunming City
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Table 1 Calculation results of spatial conflict intensity in Kunming from 1995 to 2015
1995 2005 2015
Conflict Conflict / /% / /% / /%
Number Unit Number Unit Number Unit
level value
of unit ratio of unit ratio of unit ratio
0.0~0.3 15 663 74,54 15 653 74.51 15 550 74.16
Stable and controllable
0.3~0.5 4 308 20.51 4 264 20. 30 4 153 19.62
Basically controllable
0.5~0.8 488 2.32 488 2.32 496 2. 36
Basically out of control
0.8~1.0 550 2.63 604 2.87 810 3.86
Severely out of control
Total 21 009 100 21 009 100 21 009 100
Conflict average 0.188 0.190 0. 206
3.2
b
ArcGIS ,
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Fig. 2 Distribution of spatial conflicts in Kunming from 1995 to 2015
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2 1995—2015
Table 2 Spatial conflict index of spatial landscape types in Kunming from 1995 to 2015
1995 2005 2015
/% /% /%
Landscape type Conflict Contribution Conflict Contribution Conflict Contribution
mean rate mean rate mean rate
0. 342 12.10 0. 344 12.08 0.362 11.61
Cropland
0.101 3.57 0.111 3.90 0.215 6. 89
Woodland
0.274 9.69 0.272 9.55 0. 285 9.14
Grassland
0.516 18. 25 0.520 18. 26 0.574 18. 40
Waters
0.782 27. 66 0.783 27.49 0. 825 26.45
Construction land
0.812 28.72 0.818 28.72 0. 858 27.51
Unutilized land
. 5 , ArcGIS
4 C 3, s o
1995.2005.2015 5 o
o s B) 3
10 . 5, ) .GDP, .
« 4, 3 . 5
2 N ,
GDP, 1995 2015 s GDP ° 3
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s ) 3 .GDP ( N ) >( N ) s
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3

Table 3 Classification of factors affecting spatial conflicts

Factor First level Second level Third level Fourth level
/C /km®) Population 0~500 500~5 000 5 000~20 000 =20 000
GDP/ 0~800 800~1 500 1 500~2 500 =>2 500
/m Elevation 720~1 200 1 200~2 000 2 000~3 000 >3 000
/(%) Slope 0~8 8§~15 15~25 >25
/m Distance from road 0~500 500~1 000 1 000~2 000 2 000~5 000
4 1995—2015

Table 4 Detection values of factors affecting spatial conflicts in 1995—2015

GDP
Year Population GDP Elevation Slope Distance from road
1995 0. 140 0.107 0.019 0.002 0. 005
2005 0.173 0.095 0.019 0.003 0. 006
2015 0.062 0.078 0.022 0.003 0. 007
5 1995—2015

Table 5 Interactive detection values of factors affecting spatial conflicts in 1995—2015

GDP
Factor Population Elevation Slope Distance from road
Population 0
GDP 0.151 0
Elevation 0.138 0.111 0
Slope 0.128 0.097 0.025 0
Distance from road 0.130 0.102 0.027 0.001 0
b b b Y
b b
b .
, 1) ,
o b
4
b
ArcGIS ,
1995.,2005.2015 s ,
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