& Akl X SR A 4
“ iR F

PiEAIL
¥ ik U
ok

oty
A e TE

L

(090707) KEtfk#H5

AR G

(002) A& 5RHEF

(=

Iz

B e

2024




4.

SEBE 77 IR

K RGN R T IA
W G i

R

e B, aUHRNE K
e (&) -
dE % iE 55
53 0E %5
X U [ 2015 % ¢ A

ey
S 1163065

,E.ﬁ'; 435 (R GMGCETIIATENS)

w N & ik Ly M
(35 (3r.)

13 196 105

IS Y. 151232009005041

_10_



S,  FARAAIEFAMF

. land

Article

A Framework to Identify Priority Areas for Restoration:
Integrating Human Demand and Ecosystem Services in
Dongting Lake Eco-Economic Zone, China

Yanping Zhao "2, Jing Luo 2, Tao Li %%, Jian Chen 2, Yi Mi 2 and Kuan Wang 2

check for
updates

Citation: Zhao, Y.; Luo, ].; Li, T.;
Chen, J.; Mi, Y.; Wang, K. A
Framework to Identify Priority Areas
for Restoration: Integrating Human
Demand and Ecosystem Services in
Dongting Lake Eco-Economic Zone,
China. Land 2023,12, 965. https://
doi.org/10.3390/1and 12050965

Academic Editor: Weiqi Zhou

Received: 14 March 2023
Revised: 20 April 2023

Accepted: 24 April 2023
Published: 26 April 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.

This article is an open access article
distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org /licenses /by /
4.0/).

Hengyang Key Laboratory of Ecological Regional-Urban Planning and Management,

University of South China, Hengyang 421001, China

2 Songlin College of Architecture and Design Art, University of South China, Hengyang 421001, China
*  Correspondence: taoli@usc.edu.cn

Abstract: The identification of priority restoration areas (PRAs) for ecosystems is a critical step in
establishing restoration programs. Because the majority of existing studies focused on improving the
ecosystem supply, the PRAs selected are likely to be remote from human demand, and the restoration
benefits will not flow to humans. To fill this gap, we constructed an improved framework integrating
the ecological restoration projects” cost and benefits as indicators for choosing PRAs. Then, we
identified PRAs for each ecosystem service (ES) with Marxan, and ranked the restoration priority
grades according to the superimposed value of PRAs for each ES. Finally, we adjusted the restoration
priority grades based on human demand and the concentration of those areas, and chose PRAs with a
high ES supply and demand. This framework was applied to the Dongting Lake Eco-Economic Zone,
one of China’s most significant ecological restoration project sites. The results indicated that the areas
with “high”-, “sub-high”-, and “low”-grade PRAs, based only on the increase in the ES supply, were
equal to 82, 410, and 1696 km?2, respectively. After considering human demand, the PRAs moved
continuously towards places with a high human demand; high-priority areas grew to reach 144 km?,
while low-priority areas decreased to 1498 km?. The upgrade of the proposed framework for the
identification of PRAs can contribute to increasing human well-being, while also serving as a support
tool for environmental restoration management.

Keywords: priority restoration areas; restoration priority grade; human demand; ES importance;
Dongting Lake Eco-Economic Zone

1. Introduction

Ecological issues such as biodiversity loss and land degradation have recently emerged
under the double pressure of global climate change and human activities, seriously threat-
ening human well-being and sustainable development [1-3]. China is one of the countries
that have been suffering from serious ecological degradation. In order to ensure the sustain-
able supply of ecosystem services (ESs), the restoration of ecologically degraded areas has
become an important objective of ecosystem management [4-6]. Nevertheless, inadequate
financing constrains the large-scale implementation of ecological restoration [7,8]. For the
sake of improving the efficiency of restoration and achieving the related goals as soon as
possible, it is particularly important to scientifically delineate priority restoration areas
(PRAs) [9,10].

Potential restoration areas (PoRAs) need to be identified before prioritizing restoration
areas. To this purpose, current research mainly applied the criteria of site suitability [11,12],
ecosystem pattern [13,14], and quality [15-17]. Suitability-based studies typically apply
land-use rationalization methods, such as converting space that is unsuitable for cropland
to other land-use types (e.g., forests or grassland) [18]. Ecosystem-pattern-based studies
prioritize the preservation of an ecosystem’s natural pattern, such as the restoration of
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Payments of ecosystem services allocation in Hunan province

based on the value of ecosystem services and human well-being
ZHAO Yanping'?, L1 Tao'**, QI Zengxiang®**, L1 Sheng’. GE Jianzha
(1 Institute of Ecological Evaluation and Landscape Planning, University of South China,
Hengyang 421001, Hunan. China:
2 Hengyang Key Laboratory of Ecologial Regional-Urban Planning and Management .
Hengyang 421001, Hunan, China;
3 Solux Collge of Architecture and Design. Unwversity of South China. Hengyang 421001. Hunan. China)
Abstract: Introducing the human well-being index(tHW1) as a proxy for the overall level of social
development, and coupling ecosystem services value (ESV) per capita and HWI to denufy
payments of ecosystem services( PES) space/priority. Additionally, PES intensity coefficient and
PES allocation amounts can be counted by combining an assessment of the value of regulated
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