% 33 B 2 W K EARFEF S Vol.33, No.2
2026 4 4 A Research of Soil and Water Conservation Apr., 2026

DOI:10.13869/j.cnki.rswc.2026.02.036 CSTR:32311.14.rswc.2026.02.036
FHG, AN, IR, A5 R TR A Ja) A A (R HE B 0 Y P A s e AR S B A Ay IX [T ] K R RIS, 2026, 33(2) : 376-385, 395.
Fu Hui, Lei Dongmei, Gao Liping, et al. Ecological restoration zoning of territorial space in central Yunnan urban agglomeration based on “security

pattern-ecosystem health” framework[ J]. Research of Soil and Water Conservation, 2026, 33(2) :376-385,395.

HE TR A% Jmy - M A Bl Re T HEZR iy TE P SR T B
Bl -2 ] A A 52 IX

&, F4AEY°, gWE, AR, THE", B EH

(1. EZFM 2R B S A I b, BB 6502215 2. 25 B 44 g J5 1L Ml 4 1 1) T i 5 5286 38, BRI 650221)
 E:[BM]EPIRT RS MA ST ORI S ST d i 0y T KO, W s R AR S B R A KR R A
BRI EEW R, LA R R R TELEAR . [FHE] DIE PSR 49K A M oo it 2 2 R - RS
fet FlE IS HESL SRR BRAR 2, 43 TIIT M H AR S 2 i R AR 28 R BRI O, SR A28 A 48 B0 Wk AT E £ 2s AR S
BESK., [ER] (D EBTERFIEE U)W N 0.66, MRS T4 & R AR /23 18] 20 A5 k& 7, Horb s £ X AR G
LR 52.66 %6 RAA X 5 ol 11.53% 5 (2) A RGUAE R B (L) 3 H 2y 0.62, S 44 52 30 s = 10 Jo vy mb A 1) 5 Il 43
A A% R, o s A DX T A e 42.77 %0 AR X (5 e R 3.22% 5 (3) AR BB E S A IS (CEDEBE N 0.53, Bk g
R U RIS B A B AR A AR . AR KSR PR KR AR R G RSB E X AR EAMEBEX X
RSB EX ASRERCRA K AESRGE —BRBE X, mAR &85k 1.71%,6.92%0,46.72%,25.90 % Fl
18.75% , I 2 th 2 F Ak o KAE BB E R . (4510 ] 36 T L M - A5 R 7 i A 548 2 4 X 07 ¥k, RE v 0 501
KA A 2 2K P AVE S R GRS, Se s AL S B A S B2 4 K B s .
KBER ABBESK; EBLEA; B RGN ; Wb IR R
FESES X1714 X HEARIZAD : A X E /S :1005-3409(2026)02-0376-10

Ecological restoration zoning of territorial space in
central Yunnan urban agglomeration based on
“security pattern-ecosystem health” framework

Fu Hui', Lei Dongmei'?, Gao Liping', He Yuanbin'*, Li Zhiguo"?, Ran Yuju'
(1.School of Public Finance and Management, Yunnan University of Finance and Economics,

Kunming 650221, China; 2.Yunnan Key Laboratory of Plateau Mountain Land Use, Kunming 650221, China)

Abstract: [Objective] The central Yunnan urban agglomeration is a key region for economic growth and
ecological civilization construction in Yunnan Province. Clarifying its territorial spatial ecological restoration zones
iIs an important prerequisite for coordinating ecological protection with economic development and achieving
sustainable development. [ Methods] Using 49 districts and counties in the central Yunnan urban agglomeration as
evaluation units, a “security pattern-ecological health” theoretical framework was constructed. An indicator
system was selected to evaluate the ecological security pattern and ecosystem health status, and a comprehensive
index method was employed for ecological restoration zoning of territorial space. [ Results] (1) The average value
of ecological security pattern index (Is) was 0.66, showing an overall spatial distribution pattern of “high in the
west and low in the east”. High-value zones accounted for 52.66% of the total area, while low-value zones

accounted for 11.53%. (2) The ecosystem health index (I;) averaged 0.62, with a spatial distribution pattern of
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“high in the periphery and low in the center”. High-value zones accounted for 42.77% of the area, while low-value
zones accounted for 3.22%. (3) The ecological restoration composite index (CED) averaged 0.53, demonstrating
an overall spatial distribution pattern of “high in the center and low in the periphery”. Based on the zoning results,
the study area was divided into five categories: key ecosystem restoration zone, ecological security priority
restoration zone, ecosystem health priority restoration zone, ecosystem enhancement priority zone, and general
ecological restoration zone. These zones accounted for 1.71%, 6.92%, 46.72%, 25.90% , and 18.75% of the total
area, respectively. Differential restoration strategies were subsequently proposed for each zone. [ Conclusion] The
ecological restoration zoning method based on the “security pattern-ecological health” framework can accurately
identify the regional ecological security levels and ecosystem health status, achieving the ecological restoration
zoning goal of “spatial optimization + precise restoration”.

Keywords: ecological restoration zoning; ecological security pattern; ecosystem health; central Yunnan urban
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Fig. 1 Location of central Yunnan urban agglomeration
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Fig.2 Theoretical framework
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Table 1 Evaluation indicator system and weight values for ecological restoration zoning in

central Yunnan urban agglomeration
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Table 2 Classification criteria for ecological restoration zoning in central Yunnan urban agglomeration
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Fig. 4 Evaluation of ecological security pattern in central Yunnan urban agglomeration
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Fig.5 Evaluation of ecosystem health and spatial distribution of ecological restoration

zones in central Yunnan urban agglomeration
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