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Preface

The earth’s ecosystems have long provided the necessary services for the sustenance
of humankind. Today, as the global population has reached unprecedented levels
and in a common world economy, the status of the ecosystems — the natural founda-
tion for human livelihoods — is threatened and in need of restoration and conserva-
tion. The Millennium Ecosystem Assessment (2005) provided a critical assessment
of the earth’s ecosystems over the past 50 years and concluded that many of the
ecosystem services have reached their critical thresholds. Subsequently, ecosystem
management has become increasingly relevant globally as mutual efforts are being
put in place to sustain the benefits of ecosystem services for human well-being.

The ecosystem services concept has considerably evolved in recent years and has
resulted to a new framework that combines ecological, social and economic consid-
erations for better informed and harmonious decision-making. This framework is
highly relevant to China, where the high rate of economic growth has put significant
pressure on ecosystems. In fact, recent estimates put the cost of Environmental
Degradation in China at 9 % of the Gross National Income for the year 2008.

Understanding its situation, China has put a lot of emphasis on ecosystem man-
agement and has the finest network for ecosystem management in the developing
world today. However, continuing economic growth exerts pressure on China’s
ecosystems and innovative approaches are required to achieve China’s goal of an
ecological civilization.

Therefore, it is important now than ever before to apply the ecosystem manage-
ment framework to achieve a more sustainable development goal for ecological
civilization. The China Council for International Cooperation on Environment and
Development (CCICED), established in 1992 has played a critical role in advancing
thoughts on sustainable development in China. Its work has formed the basis for
considerable policy action through case study assessments and scenario planning.
Specifically, CCICED established a Task Force on Ecosystem Services and
Management Strategy focused on forests, grasslands, and wetlands. The aim was to
demonstrate the economic and social benefits of sustainable ecosystems manage-
ment, identify best practices, and present recommendations and policy options for
integrating ecosystem services into national development plans. The task force
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prepared the study report ‘Ecosystem Services and Management Strategy in China’,
which forms the basis for this book.

This book prepared from the study report provides readers with a comprehensive
view of China’s ecosystem management practices and policies, future trends, and
policy recommendations. This is relevant to both Chinese and international scien-
tists as issues faced by much of the developing world in areas such as ecosystem
degradation are similar. The book fulfills the following objectives:

e Assesses the benefits of sustainable ecosystem management based on an eco-
system service approach

» Identifies best practices in ecosystem management from Chinese and inter-
national experiences

e Recommends how to better integrate ecosystem services into development
planning in China

The authors of this book had the overall responsibility of coordinating and draft-
ing the final text. However, the book itself has received contributions from all Task
Force members. Jamie Pittock and Luguang Jiang contributed to Chap. 1. Shidong
Zhao and Yihe Lii contributed to Chaps. 2 and 3, respectively. Chapter 4 has a large
number of contributors including Lailai Li, and Leon Braat contributed to the sec-
tions Introduction, Summary, and Major findings and conclusions. Guangchun Lei,
Leon Braat, Eric Arets, and Peter Verburg contribute to the Assessment methodol-
ogy section. The Key findings and results section received contributions from Junguo
Liu, Lugang Jiang, Zemeng Fan, Wenman Liu, Honglin He, and Xiaofang Sun.
Chapter 5 received contributions from Xiubo Yu in respect of selection and drafting
of the case study on CERN. The case study on Poyang Lake received contributions
from Guangchun Lei. Bojie Fu and Yihe Lii contributed to the case study on Loess
Plateau. Baoxing County case study received contributions from Yukuan Wang and
Daiqing Li. Chapter 6 received contributions from Nordin Hasan. Chapters 7 and 8
received contributions from us, Bojie Fu, Xiubo Yu and Jamie Pittock.

We are very grateful for all the contributions from related organizations and
individuals.

Beijing, China Yiyu Chen
Bonn, Germany Beate Jessel


http://dx.doi.org/10.1007/978-3-642-38733-3_1
http://dx.doi.org/10.1007/978-3-642-38733-3_2
http://dx.doi.org/10.1007/978-3-642-38733-3_3
http://dx.doi.org/10.1007/978-3-642-38733-3_4
http://dx.doi.org/10.1007/978-3-642-38733-3_5
http://dx.doi.org/10.1007/978-3-642-38733-3_6
http://dx.doi.org/10.1007/978-3-642-38733-3_7
http://dx.doi.org/10.1007/978-3-642-38733-3_8

Acknowledgements

Funding from CCICED and the EU-China Biodiversity Conservation Program is
greatly appreciated as it served as the essential foundation for the research work.
Special thanks to the Chief Advisors of CCICED, Professor Guofang Shen and Dr.
Arthur Hanson, and the advisory support team including Dr. Yong Ren, Dr. Xiaowen
Wang, and Prof. Guomei Zhou. The CCICED Secretariat Mr. Jing Guo, Ms. Li
Fang, Mr. Yonghong Li, Ms. Haiying Li and Mr. Yong Li, and the International
Support Office Mr. Chris Dagg and Ms. Yichun Dai provided useful information
and coordination support. Many thanks to FECO/ECBP staff Mr. Xuefeng Sun, Ms.
Xiaoli Yang, Ms. Liyi Qin, Mr. Haibin Wang, Mr. Spike Millington, Mr. John
Machnion, Mr. Haijun Zhao, and Ms. Xiangru Liu for their coordination. Support
from the UNDP Beijing Resident Office, Mr. Xuebing Sun and Mr. Yinfeng Guo,
and EU Delegation to China, Ms. Xueju Huang, is appreciated.

The authors would also like to thank the supporting institutions including the
Institute of Geographic Sciences and Natural Resources Research, Research Center
for Eco-environment Studies, Beijing Forest University, Stockholm Environment
Institute, Germany Federal Agency for Nature Conservation, Wageningen
University, Institute of Ecology, Chinese Academy of Environmental Sciences,
Chengdu Institute of Mountain Disaster and Environment, Office of Jiangxi
Mountain-River-Lake Commission, and WWF China for providing the staffing and
logistic support for Task Force studies and activities. Thanks to the host institutions
and their staff for organizing visits to local demonstration projects sites, relevant
research units, and government departments.

The study has benefited from constructive comments from the academic com-
munity, representatives of the ministries of the Chinese Government, especially the
National Development and Reform Commission, Ministry of Environment
Protection, Ministry of Agriculture, State Forestry Administration, and individuals
from non-governmental organizations.

With gratitude, we would also like to acknowledge the kind and efficient assis-
tance from Springer and the editors, Lisa (Libin) Fan and Xiaoli Pei.

vii






Contents

1 Introduction to the Task Force’s Work ................ccccoooviiiiiiiiiniinccn,
Yiyu Chen, Xiubo Yu, Jamie Pittock, and Luguang Jiang
1.1 Task Force Structure and Process..........ccccoeevveeeiiiiciieeciieeeiee e
1.2 Objectives and MethodOIOZY .......ccceerierieeniiriiiienienieeie e
1.3 MaJOr TaSKS ..eeuiieiiiiieiieeie ettt st e
RETCIENCES ... eviiiiiieeiee ettt e
2 Concept of Ecosystem Services and Ecosystem Management ..............
Shidong Zhao
2.1 Definition and Importance of Ecosystem Services ..........cccceevveeuenne
2.2 Definition and Importance of Ecosystem Management.....................
2.2.1 Developing Management GOalS..........cceevveeriierieenieenieenieennne.
2.2.2 Defining the Temporal and Spatial Scales..........c..ccocvreueenee.
2.2.3 Selecting the Appropriate Ecosystem Structure.....................
2.2.4 Balancing Different Ecosystem Services.........ccceceevcveerueenee.
2.2.5 Monitoring and Assessing the Performance
of Management ACHONS ......c.eevveerieerieerieenreenieenreeieesaeeieens
2.2.6 Public Participation in Ecosystem Management....................
RETEIENCES .....eviiiiiieeee et et
3 Status of Major Ecosystems and Management ....................cccceeuvenrnnen.
Yihe Lii, Bojie Fu, and Xiubo Yu
3.1 Status and Trends of Major Ecosystems and Services............cceeueunne
3.1.1 Forest ECOSYSIEMS .....cevviriiiiiieiieriieeiieeie et
3.1.2  Grassland ECOSYStEMS........cevvuieriieriiiriienieeiieeieeiee e
3.1.3  Wetland ECOSYSIEMS. ..c..cevuiiriieiieniiieieenie ettt
3.2 Institutional System of National Ecosystem Management.................
3.2.1 Management System and Cooperation Mechanism...............
3.2.2 Analysis of the Legal System of Ecosystem Management....
3.3 Outputs of National Ecological Programs..............ccecceevverciienvennneane

~N OB~ W=

10
10
11
11
11

12
12
12

13



Contents

3.4 International Cooperation on Ecosystem Management ..................... 21
3.5 SUIMMATY ceoutieeiiieiieitiesite ettt et site et site st e st e eabeesabeebeessbeenbeenaneenne 22
REfEIONCES...c.uteiieiieiiiieet e 23
Scenario ANALYSIS .........ccccveiiiiieiiiieiet e 25

Lailai Li, Leon Braat, Guangchun Lei, Eric Arets, Junguo Liu,
Luguang Jiang, Zemeng Fan, Wenman Liu, Honglin He,
and Xiaofang Sun

4.1 INOAUCTION ..ttt ettt ettt e s aeebeesabeenaee s 25
411 ODJECHVES ..cuvieniieetieriieeteeniteeteesiee et esresteesreeseessreenseesaneenne 26
4.1.2 Research Framework..........ccoeoeeviiiniiinieniienieciesiceeeeieee 26
4.2 Assessment MethodoIOZY .......c.cecveerieiieeniiiniiienienieeee e 29
4.2.1 Conversion of Land Use Change and Its
Effects (CLUE) ....oooiiiiiiieeeee e 30
4.2.2 Ecosystem Service ASSESSMENL.......c.eevverrueerveerueerveereeniueenne 33
4.2.3 Future Demands and Supplies: Livestock, Timber,
ANA TOUTISIN ...ttt 35
4.2.4  Economic ANalySiS......cecceeriierieenieiriienieeiieenieenieesreenieenneenne 41
4.2.5 Stakeholder Consultation .........cc.ceeveerceeriieenieeneeneeenieenneenne 42
4.2.6  Data DesCription......c.c.ceceeriierieenieeniieeieenieesieenieesreesnesaeens 42
4.3  Key Findings and Results..........cccceeviiriieniiiiiienienieeieeeceee e 43
4.3.1 Baseline and Probability Maps..........ccecevvveriieeneenieenieeniennne 44
4.3.2 Future Scenarios: BAU vs. Planned.........c.ccocceevieniieniennnnnns 46
4.3.3 An Alternative (Optimum or Realistic) Scenario................... 54
4.4 The RESUILS....ceiiieiieeiieieeieerte ettt s 57
4.4.1 Ecosystem Service (ESS) Assessment..........ccceeeevveenieennennne 59
4.4.2 Demands, Supplies, and ECONOMICS ........ccceecveevueerreeniiennenne 64
4.5 SUMIMATY eveevrieiieniieetienteeteeste et esteesbeesttesbeessaesaseesaessseeseessesnseens 67
4.6 Major Findings and Conclusions from the Scenarios ............c.cceu..... 69
4.6.1 At National Level ........cccceviiriieniiiiiienieeie e 69
RETEIENCES ... eiiieeiieeiiteeeee e sttt et e e 71
Chinese €Case STUAIES ............ccceeriieiiiiiiieiiieie et 73

Bojie Fu, Guangchun Lei, Xiubo Yu, Yukuan Wang, Yihe Lii,
and Daiqing Li

5.1 Selection of Chinese Case Studies .......c..cecereeverienienienenienieneenienne 73
5.2 Case Study of Poyang Lake and Its Watershed...........ccccceeevvereennenne 75
5.2.1  INrodUCHON ...eevuieiieiieiieiieicetesceecreee et 75
5.2.2 Status and Trends of Ecosystem Services..........cceceveveerueenee. 77
5.2.3 Scenarios Analysis of Land Use Change ..........cc.cccceeveenene 82
5.2.4 Lessons Learned in Ecosystem Management ............cc.c..... 83
5.2.5 Policy IMplications.........ccceerveeriieriieniienieeniiesieeiee e 91
5.3 Case Study of Loess Plateau ........cccceevveevieenieiniienieeieeniesieeeeeieene 92
5.3.1  INrodUCHON .....evuiiiieiieiieiceeteceecee ettt 92

5.3.2 Status of and Changes to Ecosystem Services............cc......... 94



Contents Xi

5.3.3 Lessons Learned in Ecosystem Management .............c..c..... 99

5.3.4 Major Policy Implications.........ccceeveerueenieeniienieeieenieeieeenes 101

5.4 Case Study of CERN......cccciiiiiiiiiiiienieeieeie ettt 102

5.4.1  INrodUCHON ....evuiiiiriieiieitccetercece et 102

5.4.2 Major Functions of CERN ..........ccecevviiniiiiniinieeieeieeeeee, 105

5.4.3 Best Practices in Ecosystem Management

Based on CERN .......cociiiiiiiiiiiiciecceecceeceee e 107

5.4.4 Experiences and Lessons Learned from CERN...................... 109

5.4.5 Policy IMplications.........ccceerveeriieriieniienieeiieeieeiee e 110

5.5 Case Study in BaoXing COUNtY ........cccceveriereereneeniinieienieieneeiene 113

5.5.1  INrodUCHON ...eevuiiiieiieiirieeetesceece e 113

5.5.2 Major Ecosystem ServiCes .......ccccevvuirrieniueenieenieenieenreerieennnes 115

5.5.3 Best Practices on Ecosystem Management..........c..ccccceceeunne 119
5.5.4 Experiences and Lessons Learned on Ecosystem

MaANAZEIMENT .....eeutieiiiieiie ettt ettt ettt e e ebeesbeeaeeseees 121

5.5.5 Policy ImMplications.........ccceevveeriierieeniienieeiiesieeiee e 122

REfEIONCES ...ttt 122

6 International EXperience...............c..ccccooiviiiniiiiiininnniniccece 125

Nordin Hasan

6.1 Development of the Ecosystem Services Concept

and Its Adoption by Key InStitutions.........ccueevveerveeeniienieenieenreeieennne 125
6.2 Relationships to EXisting Agreements ........c..cccceeeevvereenieneenieneennenne 131
6.3 International Case StUdies.........ccceviriereriineenieniecnieeeeeeeeeaene 136
6.3.1 Integrated River Basin Management in Europe:
The Rhine and the EU Management Framework................... 136
6.3.2 Costa Rica’s Pago por Servicios Ambientales (PSA) ............ 138
6.3.3 Ecosystem Services and Management
by Local Municipalities in Japan .........cc.cceeeereveerieenveeneennnn. 139
6.3.4 Payments for Improved Watershed Management
Practices in France .......c..ccocooceevenieninicniniicnccicnccicceee 141
6.4 Lessons Learned from International Experience.........c.ccoecvevvennenne 142
6.5 Global Lessons of Relevance to China........c..ccccceeevenienenienieneennenne 145
REfEIOINCES ...ttt 146
T Major FINAINGS.........ccccoooiiiiiiiiiiiiieieciteeeee ettt 149

Yiyu Chen, Beate Jessel, Bojie Fu, Xiubo Yu, and Jamie Pittock

7.1 Some Advances Have Been Made in Ecosystem Conservation
and Restoration; However the Capacity of China’s Ecosystems

to Generate Multiple Services IS Too LOW.....cccovceevieinieniiiiniienienne 150
7.2 Low Awareness of Ecosystem Services and Poor Ecosystem
Management Remain as Great Challenges .........c..coceeveenervencnncnnen. 150

7.3 Less Land Is Left in China for the Expansion
of Forests, Grasslands, and Wetlands, so China
Now Needs to Enhance the Quality of Ecosystems
and Their Capacity to Generate a Range of Services.......c..cccccecueunne 151



Xii

7.4 Cross-Sectoral Coordination and Public Participation
Mechanisms Are Crucial for Improving Ecosystem
ManNAZEMENT...cccuviiiiiiiiiiieeeee et

7.5 Scientific Support and Capacity Building Needs
to Be Strengthened for Better Ecosystem Management ...............

REfEIONCES....c..viieiiiiieeiicct e

Policy Recommendations.................ccccocevieniniininiincninciicnceecne

Yiyu Chen, Beate Jessel, Bojie Fu, Xiubo Yu, and Jamie Pittock

8.1

8.2

8.3

8.4

8.5

Adopt a New National Plan on Ecological Conservation
and Development to Guide and Integrate Sectoral

and Regional MEasures ..........cceeeevuereenienieneneencnienenreneenennens

Improve Generation of Ecosystem Services from Forests,
Grasslands, and Wetlands Through Sustainable Management

in Priority REZIONS ......coeeiiriiiiniiiiiiiiciecceccceccceeee

Establish Effective Coordination Institutions
for Sustainable Ecosystem Management at Central, Provincial,

and County Levels and to Increase Public Participation...............

Promote the Establishment of Eco-Compensation
Mechanisms and Long-Term Investment in Ecosystem

Conservation and Management...........ccceevverveeenieerireeneenveeneennnes

Strengthen Ecosystem Monitoring, Long-Term Research,
and Training for Better Knowledge-Based Support

of Ecosystem Management ............cocveeueeneenieenieenreenieenveenieennnes
Reference

Contents



Contributors

CCICED Task Force on Ecosystem Services and Management
Strategy (2009-2010)

Co-chairs':

Yiyu Chen, President of National Natural Science Foundation of China, Academician
of Chinese Academy of Sciences, Member of Standing Committee, the National
People's Congress, China

Beate Jessel, President, Federal Agency for Nature Conservation, Germany

Members':

Leon Braat, Senior Research Scientist, Wageningen University, the Netherlands

Bojie Fu, Professor & Academician, the Research Center of Eco-Environment
Sciences, Chinese Academy of Sciences, China

Jixi Gao, Director General, Nanjing Institute of Environment Studies, Ministry of
Environment Protection, China

Nordin Hasan, Director, ICSU Regional Office for Asia and the Pacific

Peter Kareiva, Chief Scientist, The Nature Conservancy, USA (before Nov. 2009)

Guangchun Lei, Professor & Dean, School of Nature Conservation, Beijing Forestry
University

Lailai Li, Deputy Director, Stockholm Environment Institute, Sweden (after April
2010)

Chaode Ma, Programme Manager, Energy & Environment, UNDP in China

John Soussan, Professor, Stockholm Environment Institute, Sweden (before April
2010)

Xiubo Yu, Professor, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, China

! Co-Chairs and Task Force members serve in their personal capacities.

Xiii



Xiv Contributors

Invited Consultants:

Jamie Pittock, Senior Lecturer, Fenner School of Environment and Society,
Australian National University, Australia

Shidong Zhao, Professor, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, China

Secretariat:

Luguang Jiang: Associate Professor, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, China

Guoqin Wang: Secretariat of Chinese Ecosystem Research Network (CERN),
Chinese Academy of Sciences, China

Supporting Experts:

Eric Arets, Researcher, Wageningen UR, Alterra, the Netherlands

Anantha Duraiappah, Chief, Ecosystem Services Economics Unit, UNEP (based in
Germany)

Lucy Emerton, Chief Economist, Environment Management Group, Malaysia

Jiangwen Fan, Professor, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, China

Zemeng Fan, Associate Professor, Institute of Geographic Sciences and Natural
Recourse Research, Chinese Academy of Sciences, China

Honglin He, Professor, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, China

Eric Kemp Benedict, Stockholm Environment Institute, US Center

Daiqing Li, Associate Professor, Institute of Ecology, Chinese Academician of
Environmental Sciences, China

Junguo Liu, Professor, School of Nature Conservation, Beijing Forestry University,
China

Wenman Liu, Research Associate, Stockholm Environment Institute — Asia Center

Yihe Lii, Associate Professor, Research Center of Eco-Environment Sciences,
Chinese Academy of Sciences, China

Mingqi Pan, Assistant Professor, Institute of Policy and Management, Chinese
Academy of Sciences, China

Xiaofang Sun, Ph.D. Candidate, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, China

Christine Tam, Director, The Natural Capital Project, US (before November 2009)

Peter Verburg, Professor, VU University Amsterdam, the Netherlands

Yukuan Wang, Professor, Chengdu Institute of Mountain Disaster and Environment,
Chinese Academy of Sciences, China

Ming Xu, Professor, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, China

Bangyou Yan, Professor, Deputy Director General, Mountain-River-Lake Office of
Jiangxi Province, China

Tianxiang Yue, Professor, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, China

Yangming Zhou, Associate Professor, Mountain-River-Lake Office of Jiangxi
Province, China



Executive Summary

Ecosystem services are the benefits that nature provides for people. The development
of the ecosystem services concept over the past decade has resulted in a new
framework that combines ecological, social and economic considerations for
better informed and harmonious decision-making. The China Council on
International Cooperation for Environment and Development established a Task
Force on Ecosystem Services and Management Strategy focused on forests,
grasslands and wetlands. It aimed to (a) show the economic and social benefits of
sustainable ecosystem management based on an ecosystem services approach;
(b) identify best practices locally and internationally; and (c) present recommen-
dations and policy options for integrating ecosystem services into national devel-
opment plans.

China is enjoying a period of massive economic growth in its quest to establish
an ecological civilization. There have been tremendous gains, such as food security
and poverty reduction. However, this economic growth is fuelled by unsustainable
exploitation of natural resources with consequences for environmental degradation
and further limiting growth. To avoid negative externalities and socio-economic
impacts, better ecosystem management is required to sustain the ecosystem services
that underpin quality of life and the economy in China. To help achieve the objec-
tives of the Scientific Outlook on Development, the Task Force recommended that
the Chinese Government:

1. Adopt a new National Plan on Ecological Conservation and Development to
guide and integrate sectoral and regional measures

To provide a mandate and guide consistent ecosystem management across China,
a new National Plan on Ecological Conservation and Development is needed, one
that is based on the National Plan on Eco-environmental Development and the
National Guideline on Ecological Conservation. This new plan should establish a
comprehensive assessment mechanism for the maintenance of ecosystem services
within the national development planning. This would provide a comprehensive
basis for mainstreaming environment into development planning across sectors,
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regions and key river basins by implementing the principles of the ‘ecosystem
approach’ of the Convention on Biological Diversity. This would be overseen by a
leadership group and expert panel.

2. Improve generation of ecosystem services from forests, grasslands and
wetlands through sustainable management in priority regions

Diverse measures and policy instruments are required to improve ecosystem
services from across China and we identify regional priorities. It is very important
to balance supply of different ecosystem services and public interests, in particular,
balancing generation of provisioning and regulating services so that decisions taken
for social or financial benefits do not compromise the long-term health of ecosys-
tems. Management of forests should be enhanced by improving the quality as well
as the area of secondary forests, while strictly protecting the remaining natural for-
ests from conversion into other types of land uses. Renewed efforts are needed to
stop and reverse degradation of grasslands, particularly through better livestock
management. Enhanced conservation measures are required for wetlands, in par-
ticular, expansion of nature reserves, provision of environmental flows, and man-
agement of overfishing. More effective regulations for nature reserves are needed.
Specifically, more efforts are needed in western and central China for forest, grass-
land and wetland conservation and restoration.

3. Establish effective coordination institutions for sustainable ecosystem
management at central, provincial and county levels, and to increase
public participation

The success of ecosystem management largely depends on enhancing coordina-
tion mechanisms within and between different levels of government in ecological
conservation and development, and fully leveraging the role of social groups in
ecosystem management. To promote effective ecosystem management, it is essential
to establish coordination agencies at the provincial level to facilitate cross-sectoral
coordination and cooperation, whereas at the local and county level stakeholder
involvement will be essential for implementing integrated ecosystem management.
Positive examples, such as the Mountain-River-Lake Office of Jiangxi Province and
the ecosystem management system of Baoxing County, Sichuan Province, can be
replicated in other jurisdictions.

4. Promote the establishment of eco-compensation mechanisms and long-term
investment in ecosystem conservation and management

Government investments and financial compensation for land managers has
played a decisive role in the restoration of forest, grassland and wetland areas. As
it takes decades to improve the condition and management of ecosystems, long-
term investment is required to build on the initial work. Ecological conservation
and restoration programs need to be expanded, in particular, in the ecologically
and biologically sensitive areas in central and western China with a focus on the
river source areas. These regions are vulnerable to severe water or wind erosion,
which happen to be key source areas for drinking water and nature reserves. The
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compensation rate for managing non-commercial forests should be raised to
the same level as for conversion of cropland to forest. Rural stewards of ecosystem
services need incentives, with payments from urban users for market-based services
(eg. water), and state compensation for non-market services (eg. flood regulation).
A new regulation of the State Council on eco-compensation is needed to guide
such investments.

5. Strengthen ecosystem monitoring, long-term research and training for
better knowledge-based support of ecosystem management

Projects like reforestation of large parts of the Loess Plateau have shown how
science and long-term research contribute to successful ecosystem management.
However, major new challenges and risks are emerging that affect China’s national
interests and development in the long run. Examples include the impacts of climate
change and the opportunities to sequester carbon, and the emerging debate over
excess emissions of reactive nitrogen into the environment from agriculture and
fossil fuel combustion. These challenges and risks can best be managed by investing
in sound, nation-wide, long-term research and monitoring. A regular national
ecosystem inventory is proposed to inform the development of national 5-year
plans. Enhanced measures are recommended for managing climate change, and for
education and training in ecosystem management.



