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Living-Ecological’ Spaces in Kunming City
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(1.Faculty of Land Resources Engineering » Kunming University of Science and Technology, Kunming 650093, China ;
2.Key Laboratory of Geospatial Information Integration Innovation for Smart Mines, Kunming 650093, China ;
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Abstract: [ Objective] The aims of this study are to explore the coupling and coordination relationship and
influencing factors of regional production-living-ecological spaces (PLES) function, and to guide the
optimization of regional land spatial pattern and realize high-quality sustainable development. [ Methods ]
Kunming was taken as an example. Based on the construction of the evaluation index system of the spatial
function of PLE, Entropy weight method, linear weighting method., ternary diagram and coupling
coordination degree model were integrated to quantitatively measure the spatial and temporal characteristics
of the coupling and coordination of the spatial function of PLE in Kunming from 2000 to 2020, and
geographical detectors were used to explore the dominant factors affecting the development of the spatial
function of PLE in Kunming. [ Results] (1) From 2000 to 2020, the PL space function of Kunming City

showed an overall upward trend, and the ecological space function showed a downward trend. Driven by
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policy measures and project construction site selection, the urban function positioning changed. The PLES

function mainly experienced the ELL and PLE advantage equilibrium area, and it was found that 2010 was an

important turning point for entering the balanced development of PLE. (2) In the past 20 years., the overall

fluctuation of the functional coupling coordination degree of PLE in Kunming City had been small, and it had

experienced the basic coordination and moderate coordination stages, showing a pattern of high level around

and low level in the middle in space. (3) The main factors affecting the coupling and coordination of PLES

functions in Kunming were the per capita sown area and forestland area, and the interaction of factors

increased the explanatory power of the development of PLES functions. [ Conclusion] Among them, the

habitat quality is less stable and volatile in the development of PLES functions.

Keywords: production-living-ecological spaces (PLES); coupling coordination degree model; geographical

detector; spatiotemporal evolution
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Table 4 Detected values of factors influencing PLEF in Kunming from 2000 to 2020 (top 10)

A ¥ E; P, E, Ls
2000 4F

q 14 0.848 0.786 0.778 0.748

% El P6 L7 Le
2010 4F

q 8 0.873 0.866 0.839 0.829

A+ E, P, Py E;
2020 4

q 18 0.920 0.770 0.723 0.716

L P; L, E, E;
0.746 0.652 0.600 0.549 0.538 0.526

E; L P, L, E;
0.786 0.787 0.782 0.765 0.758 0.741

L, E, Ls E; L,
0.682 0.663 0.651 0.652 0.616 0.583
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Table 5§ Interaction detection of PLEF factors in Kunming in 2000

5% P, P, P, P, P; Py L L, Ly Ly Ls Ly Ly Ls E E, E; E, Es Es E; Es
Py 0.5

Py 100 027

Ps 081 100 048

Py L0000 1.0 083 042

Ps 081 097 081 100 0.5

Ps 073 091 0.64 08 081 043

Ly 099 089 094 100 100 093 079

L, 062 100 064 08 081 057 099 042

Ly 08 093 100 093 100 094 093 08 04l

L, 100 093 100 082 100 097 09 074 089 040

Ly 100 100 100 1.00 1.00 Loo 097 1.0 100 097 0.85

Lg 100 087 100 093 099 091 096 100 093 100 097 0.65

Ly 074 087 094 093 100 079 090 048 076 074 L00 0.79 039

Ls 094 093 088 100 100 094 086 069 095 0.64 097 1.00 074 038

E, 100 100 100 093 100 100 100 100 093 1.00 100 093 093 100 078

E, 08 087 08 076 100 074 095 08 08 L.00 091 079 068 1.00 092 0.54

Es 092 097 100 100 097 094 1.00 094 100 100 100 100 100 094 1.00 100 0.7

£, 1000 Lo0o 097 1.0 .00 Lo0o 098 1.0 0.96 096 100 1.0 1.00 097 083 1.00 1.00 052

Es 100 092 100 100 097 100 093 100 100 097 097 096 096 071 100 096 096 1.00 0.60

Es 100 07910000 100 100 093 100 087 093 100 100 100 093 100 L00 L00 L00 100 0.3

E; 091 08 083 08 100 08 Loo 074 100 100 100 100 091 074 098 083 100 100 074 071 027
Es 079 100 097 100 100 097 091 053 08 071 088 100 053 0.7 100 079 100 098 097 1.00 091 040
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Table 6 Interaction detection of PLEF factors in Kunming in 2010

5% p, P, Py P, Py Py L L, Ly L, Ls L¢ L, Ly E, E, E; E, Es Es E; Eg
Py 054

Py 087 037

Py 096 079 0.69

Py 087 100 092 076

Ps 095 086 092 093 0.68

Ps 095 100 097 094 097 0.87

Ly 095 090 096 095 08 099 0.76

L, 073 08 096 087 09 099 095 041

Ly 093 100 097 097 08 09 L00 093 062

L, 073 100 096 095 096 09 09 096 099 0.67

Ly 089 100 094 094 08 100 096 08 087 096 078

Lg 100 100 094 094 095 092 098 1.00 097 100 100 083

Ly 095 100 096 095 095 098 095 095 100 096 096 1.00 0.84

Ls 073 064 100 098 089 095 092 087 099 08 100 098 099 0.60

Ey 100 098 097 097 097 095 097 098 095 L.00  L00O 097 099 099 087

E, 093 090 097 093 087 094 087 093 090 098 090 093 099 099 095 0.74

Es 096 100 100 100 100 09 1.00 100 100 094 100 099 100 096 1.00 099 0.79

E, 093 079 100 100 100 100 100 091 093 097 093 100 100 08 098 093 099 058

Es 100 0.66 098 098 08 099 090 100 08 100 098 100 099 077 099 090 L.00 078 057

Eg 093 100 099 099 08 100 093 093 074 L1.00 087 099 100 093 100 093 100 093 087 051

E; 099 100 093 100 0099 099 095 099 100 100 09 100 099 1.00 100 100 097 100 1.00 100 0.74
Es 090 100 095 088 098 099 094 090 1.00 099 098 095 099 099 100 099 1.00 100 098 1.00 095 079
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Table 7 Interaction detection of PLEF factors in Kunming in 2020
5% P, P, Py P, P P Ly L, Ly L, Ly L¢ L. L¢ Ey E, Ey E, E; E; E; Eg
Py 0.65
P, 081 0.68
Py 092 095 051
Py 100 097 100 0.6
Py 098 098 085 081 056
Ps 100 098 084 087 084 072
Ly 095 097 095 072 081 091 0.66
L, 092 098 08 091 08 091 0.8 053
Ly 100 098 0.67 098 098 098 098 098 034
L, 097 098 090 091 080 091 091 072 096 054
Ls 090 098 076 095 082 083 091 094 098 098 0.65
Lg 095 100 090 1.00 094 100 09 075 052 080 095 037
Lz 093 09 093 087 08 087 087 077 096 089 094 095 0.8
Lg 087 091 087 097 082 098 092 079 100 097 087 090 079 058
Eyo 099 099 098 100 0098 100 098 099 098 098 1.00 099 098 098 092
Ey 095 098 094 076 090 093 074 093 100 093 094 088 093 081 098 0.7
E; 089 100 093 100 100 099 100 100 100 097 096 100 100 08 100 086 0.51
E, 100 099 100 100 098 098 100 100 100 100 1.00 1.00 100 098 096 100 100 077
Es 100 099 oo 077 093 093 077 093 100 092 100 100 093 100 100 077 099 093 072
Es 099 091 095 100 100 100 098 099 09 100 100 100 100 098 098 098 1.00 090 100 054
E; 09 099 098 Loo 098 093 100 Loo 097 097 0095 Lo0 098 08 098 081 08 099 099 100 048
Es 095 100 090 09 076 100 08 078 1.00 1.00 092 087 079 075 098 079 086 100 1.00 098 086 0.62
42 % g =R (] T RE K R B A s I TR X 2 T X P
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