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Study on the restoration model of territorial space ecology
based on ecosystem health: A case study of Kunming

LI Qianmeng, HONG Qiuchen, DAl Yao, HAO Jinmin, Al Dong"
(College of Land Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract In response to the severe compression of national ecological space caused by China’s extensive and
rapid urbanization, which has gradually approached the upper limit of ecosystem environmental carrying
capacity, this study systematically advances territorial space ecological restoration by taking Kunming City as
the research area. Ecological restoration zones were delineated based on soil and water conservation,
biodiversity maintenance, and water source conservation. An evaluation index system of “ecosystem vitality-
ecosystem organization-ecosystem resilience” was constructed to assess the ecosystem health status of Kunming
in 2010, 2015, and 2020. Four ecological restoration modes were proposed based on health grades, and this
study proposed targeted restoration measures for four ecological restoration zones. The results indicated that:
From 2010 to 2015, Kunming’s ecosystem health significantly improved overall, but a deteriorating trend emerged
from 2015 to 2020. Four restoration modes, including ecological maintenance, intervention-based restoration,
assisted regeneration, and ecological reconstruction, were classified according to their health grades. The
targeted restoration measures were proposed for the four ecological restoration zones. This study provides a

scientific basis for determining ecosystem restoration modes based on the intrinsic health status of the territorial
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Table 1

®1 BLXZEESREBEITENERNE

Spatial ecosystem health evaluation index weight

i bn )2

Indicator

Feature layer
layer

L]

Description

T8 b IE B 1k

Positive and negative

L

Weight
c1g indicator

NDVI
NPP

BRI

Ecosystem vitality

NDVI AJ & & o f A8 B 2 55 & A K36 )
NPP J W AE 9 [8 58 F A6 A 7= 9 10 350%

0.584 +
0.416 +

Al

COHESION

CONTAG

EERGEHR

I SHDI
Ecosystem organization
SHEI

PD

LSI

AT AT BE e 5 AL T2 BB O 3 78 B B 2R 4
B S 2 AR B B 5 AR MR B

COHESION & 1 A [6) 4 # F) F 25 BY 4 58 B R
JE AR R R 3 3 B

CONTAG A 5t WA [6] B He 28 #0558 4 2
T B JR R, 5 K TN 2 AR B0 H B AR 4 B e
KW )T A R

SHDI &z I 52 WL 7E 25 44 e T AE iy 2 e 0k, M 5
He 26 R B8 11 B8 4% 28 R0 BE B BT 5 T AR EL ) F T A
SN, SHDI A 3 hn

SHET J& H 5 A [] 5% W A% Jey 22 4 1 35 5 K S 19
RS, UM T 1A, 5 0B A 59 15
JE AR B R T oK

PD J i 5 X 2S 1] S5 vk AR R DA % B 00 BE R £
1l i Ak 2 i

LSI ] F R AE 5 M Ik A2 75 2000, 24 5 00 op 5
e F RN HE ) B A 25 1 7 B, LSTHE K

0.057 +

0.062 +

0.101 +

0.189 +

0.161 +

0.220 —

0.210 —

Ecosystem resilience

A A R

A RGUIKE T3 AL S R GRS S KR 1Y
AE 1, JF 16 3 32 A B I K A2 J5UAT 45 R N 3
REMAE T, 2 A S A (B AT T B (S 2
FE 5T B AN T A R T 2 R 2R 2 b
JE Bk R 0.5 Akt S 0.9 5 B MLy 0. 65 K 48K
0.8; B M 0. 45 R A H A 0.3)

1. 000 +

TE A8 bR A IE R R S MR A 25 AR Gl IR 25 B 5 15 4 D B 3R s BB, A2 28 R O A%

Note: A positive indicator means that the larger the value, the better the health status of the ecosystem.

larger the value, the worse the health status of the ecosystem.
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Fig. 1 Regional distribution of different levels of biodiversity conservation (a), water conservation (b) and soil and water

conservation (¢) function in Kunming
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Fig. 2 Cold-hot spots of biodiversity conservation (a), water conservation (b) and soil and water conservation (c)

functions in Kunming
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