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Spatial conflict measurement and influencing factors

based on ecological security .
A case study of Kunming City

CHEN Shimei' 2, 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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Fig. 1 Districts and counties in Kunming City
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Table 2 Spatial conflict index of spatial landscape types in Kunming from 1995 to 2015

1995 4 2005 4 2015 4
=0 UEsPiil] i 2 e wh o e b sl
SRR MM TR/ whRMME TR/ whRIME SRR/ %
Landscape type Conflict Contribution Conflict Contribution Conflict Contribution
mean rate mean rate mean rate

#h it 0.342 12.10 0. 344 12. 08 0.362 11. 61
Cropland
M b 0.101 3.57 0.111 3.90 0.215 6.89
Woodland
B 0.274 9.69 0.272 9.55 0. 285 9.14
Grassland
7K 3K, 0.516 18. 25 . 520 18. 26 0.574 18. 40
Waters
I b 0.782 27.66 0.783 27.49 0.825 26.45
Construction land
A 0.812 28.72 0.818 28.72 0. 858 27.51

Unutilized land
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TE 2 W T K o i B 3R | B T S B DR 1 £ 5 i )
TEBW ETE AL EAR L W5 3 Wik A A H L GDP
P DR A TH R UF 51X 2 () i 5% 25 45 il B 7K B iy
F BT I T M Ak 5 e s B b AL . R
i SR eh b 17 o AT AR R B, DRI, A2 4R
FEHY MR N IR 55 ol 52 38 3 203 A /e B W i e
PRSP TS X, 3 4l XN 11 % B R, 8 T O Jo 5
RS BUR TR A 25 PR 358 AN W A G JHE 2 Y v i Sl
SHEWIRE . OB i R Z N, 2
A5 LS5 e R - o o, 2 ) oh 58 A 25 22 4
8 A AR A A T 1R B P T DR Y L 2 A [ S ] S
J P PR 1) #9522 Ll L R TR i . 2R T

25 1] FH b, 3R PR A2 B 500 45 ) o g R - 3 [ AR
FHVESE XoF R A% 0 %) e B 7 Gnfel A8 4k o 2 75 23 1 B o
SO ES HR G . A (B R 1 Y 3 [ 4 H L S 1A
FOF RS e Y 52 ) BEOR

XF 5 AN I3 BT A 0E HE AT 38 BB A
10 X xF, #k 5,7 IFEF, AN .GDP, & .
Wi BE BE A BK IR B 5 A5 e R 7 N 2 A B AR B
H R T A B8 DR B A A AR 2k 1 58 DX - X
BA m R U EAE N . ¥R T HETE R 3 AL 32 H.
YER J7 A7 e 3t HE P AR (GDP N A HD >
CAE O S > A ) BEE ) 22 5 F F1E
FAE 4350 4 0. 151,0. 138,0. 130, H A1 ,GDP 5 A
2 f ok 1 AE G B[R] R X6, B R N H g
UM R XS B rp R EEW N R, &
BN B R K 28 05 & R i KT R TR T X =8
[i) 8 58 1 5 5K 5 0 I A 15 P i Y 5 5K I B
[i] o8 A 25 2 A R K P B R e . N S R
22 HAEHEAE 10 X R VB A P HESE =, i3
P (S B AL X i 9 X 2 ) oo 5 24 2 KU 1) 34
S LR /N B 5 N 0 R 3R 28 BT AR Y TR AR
AR R TR & R b B
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2020 4F 55 25 %

x3 ZTEARFMEAREFERX5
Table 3 Classification of factors affecting spatial conflicts

S — R —ER =EY 7Y 45 4%

Factor First level Second level Third level Fourth level
AN /CAN/km*) Population 0~500 500~5 000 5 000~20 000 =20 000
GDP/ 7570 0~800 800~1 500 1 500~2 500 >2 500
B /m Elevation 720~1 200 1 200~2 000 2 000~3 000 >3 000
Wi g/ () Slope 0~8 8§~15 15~25 =>25
B IE & 5 55 /m Distance from road 0~500 500~1 000 1 000~2 000 2 000~5 000

F 4 1995—2015 £ =8 i 3T FE R RN E
Table 4 Detection values of factors affecting spatial conflicts in 1995—2015
AR AH GDP = Wi B 1 T8 %
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
£S5 1995—2015 £ E M RF MW EEZERUE
Table 5 Interactive detection values of factors affecting spatial conflicts in 1995—2015
S AH GDP [=¥ e JiERT R
Factor Population Elevation Slope Distance from road
A [ Population 0
GDP 0.151 0
E T2 Elevation 0.138 0.111 0
3 B Slope 0.128 0.097 0.025 0
{5 11 % 5 % Distance from road 0.130 0.102 0.027 0.001 0

N VLB B 5 B A R AT 5 2R A 23 (8] KL &)
B2 5] G OB AT 4 2 A R L kT ke e kB R XY
g HURCR B U LA B R [ AR AR S R R Y
PRAre s e b LA AT 28 5 A% 4 T A7 A A 2 R
SRR IE B

5Tt

I F 38 A ArcGIS $ A &b B 2 by B B
1995.2005.,2015 4 5t 0045 [a) 4% Jey 48 £k i S Atk 1, 44
I A A A RV ZKOT 1) 2 i) v 5% e B 2R 5
LY XA 5T XA [ s 10 2 i) o 58 7K 7 36 47 25 1] 43

4

At A Il Sl BRI DR) 5 SR i 52 EL A P R s o
50 DX i) v 58 3 A% 0 B 5l TR R 2R AT 4 E L 15 1
FELEMT .

DBFFEIEI A . B W 23 ) e 58 AU 7K 7 32 22 LA
R AT 4R FREAR AT 45 0 F L F 2L T R UL AR R4
DI 207 T R W R o ELRR S S0 A el XA
2 [ w2 DX g T AR Ak T ek 2 L 7 R 2 4 Y U Ak T
S e e B T T A (A] vh S A P i RE A L R
SR A e 4R XK S T 5T DX 23 ) i 5 9 42 1
X

2) WHIFFE X ML AL R, S [ 55t 00 2 ) 26 Al
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PRt S5 . kT A A2 A i 2 0] e 5 0 32 55 52 ol DRV R T 58— LA B B i o 44 149

Has M ph KPR EE A T 22 5 . o, Bk Hb Ak
T b 1) 2 8] 1 € K ST AH T i M1 AR Ak F A ] 45 2
P s 7K 38 ik b | R ) A DO 2 Ak A
RAEFPEE R 2 ANEG, H =5 25 8] v 58 K V- #0
At — AR R S

3) AR 5 iy FE AR PR R I s 5 SR R TS
(] P 52 ) B Y T 25 ) o 58 5 B 1Y) S K B R
GDP, A H L BV H LB, DX 28 0% R 02 i
X 325 [E] wp oS i BB R . 38 BRI 8 7E TR 3R
e L — LR T A0 5 GDP A G (¢—
0. 151) Wp Al A T d5c oAy b 2 o 17 B PR D v 8 1
% I o) 253 i) o 5 i B OK SF — B2 /N, 3 W g {E
SEXIE K 0. 006 (HH 5 A (¢=0. 130) BB, )2
T A R 7 B PR 7~ S J g % 2 (] e 2 5 B Y
fif BEIK -

L BA T o F8 1 PG 1 DX B AR g R D oL
i, HARAE S B A 55 . AR LS
o0 K o R T [ s ) e g R A B L O 1F
— A% Bly i 3 AR 2% R 9T 3 Bl A (8] v SE Y 5 e A
ORI AR g R E AR SR L. H
B TEAR SIS X 25 (] vh 58 5 ) [ 3R L B T AR 52 T
PEHL 5 TR AR A WAL R BOR T RN R W EA
FELW, OC T B Z W5, 55 A it — 25 58
o MeAR ASHIE ST RS ORI B A L o AE Y
Rl o FLAT — 5 0 32 W0 X 4 R s ol — o R (iR
25 X TELUJS YR58 h AR i — 20 TR AR A 5 T T Y
I o B A 32 LA XoF 45 SR 1 5 )
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