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Abstract; Land use change profoundly influences the regional ecosystem. Due to the increase of the human activity intensity
and social demand, the negative impacts on the ecosystem health will last for a long time. Simulating the change of
ecosystem health caused by land use change under multi-scenario is significant for regional land use patterns optimization
and ecological security protection. However, previous studies have mainly focused on the influence of land use change on
ecosystem structure or services, while few have explored and predicted its impacts on ecosystem health. In this study, taking

Chongqing as the study area, we first analyzed the dynamic evolution characteristics of land use and ecosystem health in
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Chongging from 2000 to 2020. Based on this, using the ecosystem health assessment model and the patch—generating land
use simulation (PLUS) model, three scenarios (i.e., natural development ( ND) scenario, ecological protection ( EP)
scenario, and urban development (UD) scenario) were performed to simulate the impacts of land use change on ecosystem
health in 2030. The results show that: (1) From 2000 to 2020, the area of construction land increased, while the cultivated
land area decreased, with the reduced land primarily transferring to forestland and construction land. The overall ecosystem
health showed a positive trend but the regionally spatial distribution was significantly different. The level of ecosystem health
in the northeast and southeast regions was higher than in the southwest region. (2) The land use types were still mainly
cultivated land and forestland by 2030, and the area of construction land for ND scenario, EP scenario, and UD scenario
increased significantly, with the increase of 63.59% , 44.54% , and 100.13%, respectively. The central urban area in the
southwest would become the area of construction land expansion. (3) Compared with those in 2020, the ecosystem health
values of ND scenario and UD scenario showed a declining trend. The expansion of construction land area and the reduction
of forestland area were important factors contributing to the degradation of ecosystem health in those scenarios. However, EP
scenario showed an increasing trend, which was contrary to the results that reflected the elasticity of the response of
ecosystem health to land use change. Therefore, land use optimization under EP scenario was effective for the sustainable
development of regional ecosystem health. In summary, the estimation of the impacts of land use change on ecosystem health
with the coupling multi-model could provide valuable references and decision-making support for ecosystem protection

management and land use policy optimization in the study area.
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Table 1 Methods and processes of ecosystem physical health assessment
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Table 4 Average ecosystem health index values of land use types under three scenarios in 2030

b A H AR R SR AT 5 A BRI R AR R B

Land use type Natural development scenario Ecological protection scenario Urban development scenario
B Cultivated land 0.51 0.51 0.52

ML Forest land 0.78 0.79 0.77

Eth Grassland 0.71 0.71 0.71

7K1k Water body 0.49 0.48 0.45

#15 Flth Construction land 0.05 0.04 0.07

AH HiHb Bare land 0.52 0.54 0.46

3.3 bR AR AR S R G R i () 5 A BT

AR SCFFHAEZS 3 RBOR AT AR R AR A A8 R SRR R Sk (e, B S RS (i
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KF,2020—2030 4E[E] ,ND EP 1 UD i S 5MEAE 530 0.24 ,0.06 F10.32, FKBIFE 1% 1Y 4 Hb A1) H1 228 oK
SEUE S RGERE 723653 50 0.24% 0.06%F1 0.32% . N =Fiil 5 B A FEHZE A9 A4 S5 RECKRF |, bk
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Fig.8 Spatial distribution of ecosystem health level under three scenarios in 2030
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Table 5 Eco-elastic coefficients of different land use types under three scenarios in 2030

A5 4k Rate of change/%
e
3

I IR EAR R G 5 AR 5 IR BT

Land use types Natural development scenario Ecological protection scenario Urban development scenario
Hrt Cultivated land 0.61 0.22 0.57

M Forest land 10.29 0.43 9.08

Hh Grassland 0.17 0.29 0.16

K38, Water body 0.14 0.06 0.27

#1Z i Construction land 0.52 0.10 0.72

ARAFHL Bare land 0.61 0.22 0.57

A4k iy T R T AR A RO AR A A TR ) SE i, S B PR T A R AR Ry & A g R AR
B R S AR S R G RE Z AR B 2 S B R TSR IZ AT 2000—2020 4F A 18], L
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