
comment

How to halt the global decline of lands
Louise Willemen   1*, Nichole N. Barger2, Ben ten Brink3, Matthew Cantele4, Barend F. N. Erasmus   5, 
Judith L. Fisher   6, Toby Gardner7, Timothy G. Holland8, Florent Kohler9, Janne S. Kotiaho   10, 
Graham P. von Maltitz11, Grace Nangendo12, Ram Pandit   13, John A. Parrotta14, Matthew D. Potts15, 
Stephen D. Prince   16, Mahesh Sankaran17, Anastasia Brainich18, Luca Montanarella19 and 
Robert Scholes20

1Faculty of Geo-information Science and Earth Observation (ITC), University of Twente, Enschede, the Netherlands. 2Ecology and Evolutionary Biology, 
University of Colorado at Boulder, Boulder, CO, USA. 3PBL Netherlands Environmental Assessment Agency, The Hague, the Netherlands. 4School of 
BioSciences, University of Melbourne, Melbourne, Victoria, Australia. 5Faculty of Natural & Agricultural Sciences, University of Pretoria, Pretoria, South 
Africa. 6Institute of Agriculture, University of Western Australia, Perth, Western Australia, Australia. 7Stockholm Environment Institute, Stockholm, Sweden. 
8University of California Berkeley, Berkeley, CA, USA. 9University of Tours, Tours, France. 10School or Resource Wisdom / Department of Biological and 
Environmental Sciences, University of Jyväskylä, Jyväskylä, Finland. 11Smart Places, CSIR, Pretoria, South Africa. 12Wildlife Conservation Society, Kampala, 
Uganda. 13UWA School of Agriculture and Environment, University of Western Australia, Crawley, Western Australia, Australia. 14Research and Development, 
USDA Forest Service, Washington, DC, USA. 15Department of Environmental Science, Policy, and Management, University of California Berkeley, Berkeley, 
CA, USA. 16Geographical Sciences, University of Maryland, College Park, MD, USA. 17Ecology & Evolution, National Centre for Biological Sciences, Bangalore, 
Karnataka, India. 18GRP Secretariat, Global Resilience Partnership, Stockholm, Sweden. 19Joint Research Centre, European Commission, Ispra, Italy. 20Global 
Change Institute, University of the Witwatersrand, Johannesburg, South Africa. *e-mail: l.l.willemen@utwente.nl

In the format provided by the authors and unedited.

SUPPLEMENTARY INFORMATION
https://doi.org/10.1038/s41893-020-0477-x

NATuRE SuSTAiNABiLiTy | www.nature.com/natsustain

http://orcid.org/0000-0003-1026-5865
http://orcid.org/0000-0003-1869-8091
http://orcid.org/0000-0003-1773-9832
http://orcid.org/0000-0002-4732-784X
http://orcid.org/0000-0003-4053-5694
http://orcid.org/0000-0003-2237-1884
mailto:l.l.willemen@utwente.nl
http://www.nature.com/natsustain


 
 

Reviewers of the IPBES Assessment Report on Land Degradation and Restoration 
 

 

*   These experts, who were part of the 
assessment, offered comments on chapters 
other than their own, through the external 
review process. 

 
 
 

 

Aapala, Kaisu 
Finnish Environment Institute 
Finland 

 
Aktipis, Stephanie 
Bureau of Oceans and International 
Environmental and Scientific Affairs, 
Office of Policy and Public Outreach 
(OES/PPO) 
IPBES National Focal Point 
United States of America 

 
Alday, Josu G. 
Sustainable Forest Management 
Research Institute, 
Universidad de Valladolid 
Spain 

Asikainen, Anna-Rosa 
The Central Union of Agricultural Producers 
and Forest Owners (MTK) 
Finland 

 

Avocat, Renaud 
Foundation for Research on Biodiversity 
(FRB), Stakeholders Advisory Board 
France 

 
Bach, Elizabeth M. 
Global Soil Biodiversity Initiative 
/ Colorado State University 
United States of America 
 
Baguinon, Nestor T. 
University of the Philippines  
Philippines 

Blond, Olivier 
Laboratorio de Biología del Desarrollo 
Celular /LIAN, FLENI Escobar - Unidad 
Asociada al CONICET 
Argentina 

 

Borgström, Suvi 
Ministry of the Environment, Department of 
the Natural Environment 
IPBES National Focal Point 
Government of Finland 

 
Branquinho, Cristina 
Ce3C-Centre for Ecology, Evolution and 
Environmental Changes 
Faculdade de Ciências da Universidade 
de Lisboa  
Portugal 

Almeida-Leñero, Lucía Balvanera, Patricia Brereton, Pat 

Faculty of Science, National Autonomous    Institute for Ecosystem and Sustainability    Dublin City University 
University of Mexico (UNAM) Research, Ireland 
Mexico National Autonomous University  
 of Mexico (UNAM) Brooks, Thomas 

Alvarado-Solano, Diana Patricia Mexico    InternationalUnion for Conservationof

Palacký University Olomouc  Nature (IUCN) 
/ National University of Colombia Barrios, Edmundo Switzerland 

Czech Republic / Colombia    Food and Agriculture Organization (FAO)  
 Italy Camara, Amadou 

Andersohn, Cornelia     Dryland Ecologist 

DLR Project Management Agency, Batisha, Ayman Gambia 

Environment, Culture, Sustainability    International Sustainability Institute  

Germany Egypt Cantele, Matthew 
  University of Melbourne 

Argaw, Mekuria* Batistuzzi, Julieta Australia 
Center for Environmental Science,   Ministerio de Agroindustria  

Addis Ababa University Argentina Castillo, Victor M. 
Ethiopia      Science,Technology and ImplementationUnit,

 Benites de Franco, Marina Rosales United Nations Convention to Combat 
Arora, Sujata    Federico Villarreal National University Desertifi (UNCCD) 
Ministry of Environment, Forest and Peru Germany 
Climate Change   

IPBES National Focal Point Berenguer, Erika Ceccon, Eliane 
Government of India Lancaster University,    National Autonomous University 

 University of Oxford of Mexico (UNAM) 
Arreola Villa, Luis Felipe United Kingdom of Great Britain and Mexico 

Faculty of Biological Sciences and the Institute Northern Ireland  
for Ecosystems and Sustainability Research,  Chandrasekharan, Sandhya 

National Autonomous University Bintoora, Adonia Kamukasa    Centrefor Biodiversity Policy and Law

of Mexico (UNAM)    Uganda Wildlife Authority (CEBPOL) of the National Biodiversity 
Mexico Uganda Authority, Chennai, 
  India 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Charrier, Philippe C. Dalrymple, Sarah El Khitma El Awad, Mohammed 
Cyprus Community Initiative for Forests Natural Sciences and Psychology, Higher Council for Environment and 
France and Cyprus Liverpool John Moores University Natural Resources 

 United Kingdom of Great Britain and IPBES National Focal Point 
Chenu, Claire Northern Ireland Sudan 
AgroParisTech  
France David, John (EBo) Elias, Peter* 

 National Aeronautics and Space University of Lagos 
Ching, Lim Li Administration, Nigeria 
Third World Network Goddard Space Flight Center (SSAI/NASA- 
Malaysia GSFC) Elsiddig, Osama 

 United States of America Saudi Wildlife Authority 
Comerma, Juan  Saudi Arabia 
Centro Nacional de investigaciones Davies, Jonathan* 
agropecuarias Global Drylands Initiative, Erhard, Markus 
Venezuela International Union for Conservation of European Environment Agency (EEA) 

 Nature (IUCN) Denmark 
Cooper, David Kenya 
Convention on Biological Diversity (CBD)  Evans, Samuel 
Canada de Lamo, Xavier University of California, Berkeley 

 United Nations Environment World United States of America 
Cordell, Susan Conservation Monitoring Centre (UNEP- 
United Stated Department of WCMC) Ferrarini, Otávio Gadiani 
Agriculture (USDA), United Kingdom of Great Britain and Ministry of the Environment 
Forest Service Northern Ireland IPBES National Focal Point 
USA  Brazil 

 Deb, Jyotirmoy Shankar 
Cortés, Javier Ernesto Barasat College, International Union for Fraser, Tandra 
Fundación Ecohumana para el Desarrollo Conservation of Nature (IUCN) University of Reading 
Humano Integral Sostenible India United Kingdom of Great Britain and 
Colombia  Northern Ireland 

 Delsalle, Jacques 
Cortés Calderón, Sofía Valeria European Commission Friederich, Hans 
Social Ecological Systems and Ecosystem Belgium International Bamboo and Rattan 
Services, Interinstitutional Discussion  Organisation  (INBAR) 
Seminar Dickie, Ian China 
Mexico Economics For The Environment 

 Consultancy Ltd Gadaleta, Patricia 
Cotterill, Melissa United Kingdom of Great Britain and Ministerio de Agroindustria 
Policy Analysis and Implementation Division, Northern Ireland Argentina 
Department of the Environment and Energy  
On behalf of IPBES National Focal Point Dolcemascolo, Glenn Galatowitsch, Susan* 
Australia UN Offi  for Disaster Risk Reduction (UNISDR) Department of Fisheries, 

 Switzerland Wildlife & Conservation Biology, 
Cudennec, Christophe  University of Minnesota 
International Association of Hydrological Donovan, Deanna United States of America 
Sciences Joint Nature Conservation Committee 
France United Kingdom of Great Britain and Gambiza, James 

 Northern Ireland Rhodes University 
Custovic, Hamid  South Africa 
Co-chair of Science-Policy Interface (SPI) of Douglas, Diane 
the United Nations Convention to Combat Commission on Ecosystems Management, Garcia, Jorge Luis 
Desertification (UNCCD) International Union for Conservation of Comisión Nacional Forestal (CONAFOR) 
On behalf of UNCCD SPI Nature (IUCN) Mexico 
Germany United States of America 

  Gardner, Royal C. 
Dal Ferro, Nicola Eggermont, Hilde Ramsar Convention on Wetlands, 
Department of Agronomy, Food, Natural Belgian Science Policy Office, Belgian Scientific and Technical Review Panel 
Resources, Animals and the Environment Biodiversity Platform (STRP) 
(DAFNAE) IPBES National Focal Point Switzerland 
Italy Belgium 

 



 

 
 
 
 
 
 
 

 Gendig, Eila 
Department of Conservation 
IPBES National Focal Point 
New Zealand 

Hou, Fujiang 
State Key Laboratory of Grassland 
Agro-Ecosystems 
China 

Khan, Amanullah* 
Department of Agronomy, 
The University of Agriculture Peshawar 
Pakistan 

Gengxing, Zhao 
 

Houdet, Joël
 

Kim, Dong-Gill
College of Resources and Environment, Integrated Sustainability Services (Pty) Wondo Genet College of Forestry and 
Shandong Agricultural University Ltd (ISS) Natural Resources, 
China South Africa Hawassa University 

  Ethiopia 
Ghaleb, Ayed Husby, Vibeke 
College of Agriculture, Hebron University Norwegian Environment Agency Kodsi, Elie 
Palestine Norway Global Centre on Resilient Ecosystems 

  and Desertification, 
Giger, Markus Ingendahl, Björn United Nations Development Programme 
Centre for Development and Environment, Federal Ministry for the Environment, (UNDP) 
University of Bern Nature Conservation, Building and Nuclear Kenya 
Switzerland Safety (BMUB) 

 IPBES National Focal Point Kopecka, Monika 
Hallosserie, Agnes Germany Institute of Geography, 
Foundation for Research on Biodiversity (FRB),  Slovak Academy of Sciences 
Stakeholders Advisory Board Isik, Kani Slovakia 
France Department of Biology, Akdeniz University 

 Turkey Korhonen, Kari T. 
Hambira, Wame L. 
Okavango Research Institute, University of 

 
Ivits, Eva 

Natural Resources Institute Finland/Luke 
Finland 

Botswana European Environment Agency (EEA)
Botswana Denmark Kotko, Aleksei 

  Russian State Agrarian University, 
Harris, Jim* Jantke, Kerstin Moscow Timiryazev Agricultural Academy 
Cranfield Soil and Agrifood Institute, University of Hamburg Russia 
Cranfield University Germany 
United Kingdom of Great Britain and  Kumar, B. Mohan 
Northern Ireland Jaureguiberry, Pedro School of Ecology and Environment Studies, 

 Instituto Multidisciplinario de Biología Nalanda University 
Hartmann, Ingrid Vegetal (CONICET-Universidad Nacional India 
DRYRES de Córdoba) 
Germany Argentina Kurauchi, Yuko 

  Global Policy Centre on Resilient 
Havlicek, Elena Ju, Zhengshan Ecosystems and Desertification (GC-RED), 
Federal Office for the Environement (FOEN), Land Consolidation and Rehilitation Center United Nations Development Programme 
Soil and Biotechnology Division China (UNDP) 
Switzerland  Kenya 

 Kalonde, Patrick Ken 
Hilgers, Astrid Environmental Science and Management Kuusela, Saija 
Ministry of Economic Affairs Department, Finnish Environment Institute 
IPBES National Focal Point Lilongwe University of Agriculture and Finland 
The Netherlands Natural Resources 

 Malawi Lamb, David 
Hochkirch, Axel  The Ecology Centre, University of 
Department of Biogeography, Trier University Kanari, Kahoru Queensland 
Germany International Cooperation Bureau, Australia 

 Ministry of Foreign Affairs 
Holl, Karen IPBES National Focal Point Lavelle, Patrick 
University of California, Santa Cruz Japan Pierre and Marie Curie University (UPMC) - 
United States of America  Paris 6 

 Kelley, Lisa France 
Horn, Rainer Santa Clara University 
Institute for Plant Nutrition and Soil United States of America 
Sciences, University of Kiel  
Germany  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Le Maitre, David 
Natural Resources and the Environment, 
Council for Scientifi and Industrial 
Research (CSIR) 
South Africa 

 

Leimona, Beria 
United Nations University Institute for the 
Advanced Study of Sustainability (UNU-IAS), 
International Satoyama Initiative (ISI) Project 
Japan 

 
Lemaitre, Charles 
Foundation for Research on Biodiversity (FRB), 
Stakeholders Advisory Board 
France 

 

Leriche, Helene 
Foundation for Research on Biodiversity (FRB), 
Stakeholders Advisory Board 
France 

 

Levaggi, Marcia Rossa 
Department of Environmental Affairs, 
Ministry of Foreign Affairs and Worship 
IPBES National Focal Point 
Argentina 

 

Li, Changxiao 
College of Life Sciences, Southwest 
University 
China 

 

Li, Qingfeng 
Inner Mongolia Agricultural University 
China 

 
Lobo Poblet, María Silvinia Det 
Norske Veritas (DNV) GL Norway 

 
Lugato, Emanuele 
European Commission, 
Joint Research Centre, 
Institute for Environment and Sustainability, 
Ispra (VA) 
Italy 

 

Luise, Anna 
Institute for Environmental Protection and 
Research (ISPRA), 
Dipartimento di Stato dell´Ambiente e 
Metrologia Ambientale 
Italy 

 

Luque, Sandra S. 
National Research Institute of Science and 
Technology for Environment and Agriculture 
(IRSTEA) 
France 

Lütkemöller, Dorothe 
University of Lüneburg 
Germany 

 
Mapendembe, Abisha 
United Nations Environment World 
Conservation Monitoring Centre 
(UNEP-WCMC) 
United Kingdom 

 

Mazziotta, Adriano Stockholm 
Resilience Centre Sweden 

 
McAfee, Brenda 
Wildlife & Landscape Science Directorate, 
Environment and Climate Change Canada 
IPBES National Focal Point 
Canada 

 

Meiner, Andrus 
European Environment Agency (EEA) 
Denmark 

 
Mekki, Mahmoud Awad 
Agricultural Research Corporation (ARC) 
Sudan 

 
Mendoza, Pedro 
Faculty of Science, National Autonomous 
University of Mexico (UNAM) 
Mexico 

 

Mooney, Christa Canadian 
Forest Service Canada 

 
Morari, Francesco 
Department of Agronomy Food Natural 
resources, Animals and Environment 
(DAFNAE), 
University of Padova 
Italy 

 
Morejon, Cristobal Diaz* 
Ministerio de Ciencia, Tecnologia y Medio 
Ambiente 
Cuba 

 

Naicker, Kiruben 
National Department of Environmental 
Affairs 
IPBES National Focal Point 
South Africa 

 
Naz, Antonia Corinthia C. N. Resources, 
Environment and Economics Center for 
Studies 
Philippines 

Ninan, Karachepone Centre 
for Economics, Environment 
and Society India 

 
Nshutiyayesu, Samuel 
Biology Department, University of Rwanda 
Rwanda 

 
Obermaier, Martin 
Federal University of Rio de Janeiro (UFRJ) 
Brazil 

 
Ojeda, Gerardo 
Universidad Nacional de Colombia Colombia 

 
Oliveira, Déborah 
Laboratório de Interacoes Multitróficas, 
Cidade Universitária 
Brazil 

 

Olupot, William 
Nature and Livelihoods 
Uganda 

 
Onorato, Peter 
International Section, 
Department of the Environment and Energy 
IPBES National Focal Point 
Australia 

 

Orgiazzi, Alberto 
European Commission, 
Joint Research Centre 
Italy 

 
Otsus, Merit 
Ministry of the 
Environment IPBES 
National Focal Point 
Estonia 

 
Pan, Yuxue 
Chinese Academy of Environmental Sciences 
China 

 

Panagos, Panos 
Joint Research Centre (JRC), 
European Commission Belgium 

 
Parrotta, John* 
United States Department of Agriculture 
(USDA), Forest Service 
United States of America 

 

Pennock, Dan* 
University of Saskatchewan, 
Intergovernmental Technical Panel on Soils 
Canada 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Perry, Joanne 
Department of Conservation 
IPBES National Focal Point 
New Zealand 

 
Pierzynski, Gary 
Intergovernmental Technical Panel on Soils / 
Kansas State University 
On behalf of ITPS 
United States of America 

 

Prince, Stephen D.* 
University of Maryland 
United States of America 

 
Quillerou, Emmanuelle  Université 
de Bretagne Occidentale France 

 
Ramirez, Wilson* 
Humboldt 
Institute Colombia 

 
Ramírez, Virginia Meléndez 
Autonomus University of Yucatán 
Mexico 

 
Randriantsizafy, Ignela Sahondra 
Direction Generale des Forêts, 
Ministère de l’Environnement, de l’Ecologie 
et des Forêts 
On behalf of IPBES National Focal Point 
Madagascar 

 
Rebut, Elise 
Ministry of Europe and Foreign Affairs 
IPBES National Focal Point 
France 

 

Risto, Sievänen 
Natural Resources Institute 
Finland 

 
Romero, José 
Federal Department of the Environment, 
International Affairs Division 
IPBES National Focal Point 
Switzerland 

 
Root-Bernstein, Meredith Instituto 
de Ecología y Biodiversidad Chile 

 
Rosales, Marina 

Safriel, Uriel 
Hebrew University of Jerusalem 
Israel 

 
Sassen, Marieke 
United Nations Environment World Conservation 
Monitoring Centre (UNEP-WCMC) United 
Kingdom 

 
Schauer, Mark 
Sector Project to Combat Desertification, 
German Development Agency (GIZ) 
Germany 

 
Schut, A. G. T. 
Plant Production Systems Group, 
Wageningen University 
The Netherlands 

 

Sewell, Annelies 
PBL - Netherlands Environmental 
Assessment Agency 
The Netherlands 

 

Stellmes, Marion 
Environmental Remote Sensing and 
Geoinformatics, University of Trier 
Germany 

 
Stinson, Graham 
National Forest Inventory, Canadian 
Forest Service 
Canada 

 

Stott, Andrew 
Department for Environment, Food and 
Rural Affairs (UK) 
IPBES National Focal Point 
United Kingdom of Great Britain and 
Northern Ireland 

 
Subramanian, Suneetha Mazhenchery 
United Nations University Institute for the 
Advanced Study of Sustainability (UNU-IAS), 
International Satoyama Initiative (ISI) Project 
Japan 

 
Taboada, Miguel 
Centro de Investigación de Recursos 
Naturales (CIRN) 
Argentina 

Trakhtenbrot, Anna 
Division of Open Areas and Biodiversity, 
Israeli Ministry of Environmental Protection 
Israel 

 
Turnhout, Esther 
Wageningen University 
The Netherlands 

 
Turnock, Bob 
Multilateral Agreements for Agriculture and 
Agri-Food Canada 
Canada 

 

Twine, Wayne 
School of Animal, Plant & Environmental 
Sciences, 
University of the 
Witwatersrand South Africa 

 
Tyrologou, Pavlos 
Panel of Experts on Soil Protection of the 
European Federation of Geologists 
(PESP-EFG) 
Greece 

 

Upadhyay, Ashish 
Indian Institute of Public Health, Public 
Health Foundation of India (PHFI)  India 

 
Valdes, Sally 
Society for Conservation Biology 
United States of America 

 
van Haren, Nathalie 
Both ENDS 
The Netherlands 

 

van Leenders, Caroline 
The Netherlands Entreprise Agency 
The Netherlands 

 
van Oosterzee, Penny 
BIOME5 Pty Ltd 
Australia 

 
Vieira, Rodrigo Martins 
Ministry of the 
Environment Brazil 

 
Viglizzo, Ernesto* 
INTA, EEA Anguil, 

 
Rubal, Maria José

 
Tian, Kun Vik, Nina Ingrid

Panel of Experts on Soil Protection of the College of Resource and Environmental Norwegian Environment Agency 
European Federation of Geologists (PESP-EFG) Science, Chongqing University IPBES National Focal Point 
Spain China Norway 



 

 

Wall, Diana 
Global Soil Biodiversity Initiative / Colorado 
State University 
United States of America 

 

Wang, Jun 
Key Laboratory of Land Consolidation and 
Rehabilitation, Ministry of Land and 
Resources 
China 

 

Wang, Shiping 
Institute of Tibetan Plateau Research, 
Chinese Academy of Sciences 
China 

 

Wang, Yujie 
Beijing Forest University 
China 

Wemple, Beverley C. 
Departement of Geography, 
University of Vermont 
United States of America 

 
Wu, Bo 
Institute of Desertification Studies (IDS), 
Chinese Academy of Forestry (CAF) China 

 
Yazdandoost, Mahmood Yekeh 
Department of Environment (DoE) 
Iran 

 
Youssef, Feras 
Land Degradation and Development Group, 
Wageningen University 
The Netherlands 

Zaunberger, Karin European 
Commission Belgium 

 
Zhang, Wenguo 
Ministry of Environment Protection, 
Department for Nature and Ecology 
Conservation 
IPBES National Focal Point China 

 
Ziehl, Carolina 
Faculty of Science, National Autonomous 
University of Mexico (UNAM) 
Mexico 

 

Zisenis, Marcus 
European Centre for Nature Conservation 
(ECNC) 
The Netherlands 

 

Lead and Contributions Authors of the IPBES Assessment Report on Land Degradation and Restoration 
 

Chapter 1  
 

Malam-Issa, Oumarou 
Review Editor 
Institute for Research and 
Development (IRD) 
Niger 

 

Podwojewski, Pascal 
Review Editor 
Institute for Research and 
Development (IRD) 
France 

 

Kotiaho, Janne 
Kotiaho 
Contributing 
Author University 
of Jyväskylä 
Finland 

Kumar, Ritesh 
Contributing Author 
Wetlands International (WI) South Asia India 

 
Pennock, Dan Contributing Author 
University of Saskatchewan Canada 

 
Prince, Stephen Contributing Author 
University of Maryland United States 
of America 

 

  
 
 
 
 
 
 
 
 
 

 

Chapter 2  
 
 

Bhagwat, Shonil A. 
Lead Author 

The Open University 
United Kingdom of Great Britain and 
Northern Ireland 

 
Desrousseaux, Maylis 
Fellow 

Jean Moulin University Lyon 3 France 

Navarro, Laetitia M. 
Lead Author 
German Centre for Integrative 
Biodiversity Research (iDiv) / 
Institute of Biology, Martin 
Luther University 
Germany 

 

Reid, Robin S. 
Lead Author 
Colorado State 
University United 
States of America 

 

 

Wang, Tao 
Lead Author 
Chinese Academy of Sciences China 

 
León Stewart, Alejandro 
Review Editor Universidad de 
Chile Chile 



 

Török, Katalin 
Review Editor 
MTA Centre for 
Ecological 
Research 
Hungary 

 
Harris, Jim  
Contributing Author Cranfield 
University 
United Kingdom of Great Britain and 
Northern Ireland 

 
Orellana, Enrique Mérigo 
Contributing Author 
Private Sector 
in New Vision 
for Agri-Food 
Development of 
Mexico (VIDA) 
Mexico 

 
 

Roberts, Carlton 
Contributing Author 
Ministry of the Environment and Water 
Resources 
Trinidad and Tobago 

Seják, Joseph 
Contributing Author 
Univerzita J.E. Purkyne 
Czech Republic 

 
Ollikainen, Markku Contributing 
Author University of Helsinki  
Finland 

Padanou, Elie Antoine 
Contributing Author 
University of Abomey-
Calavi Benin 

Wegner, Giulia 
Contributing Author 
University of Oxford 
United Kingdom of Great Britain and 
Northern Ireland 

 
Quillérou, Emmanuelle 
Contributing Author 
Université de Brest-Bretagne Occidentale 
France 

 

Chapter 3  
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Monteiro, Marina 

Fellow 
Universidade Federal de Goiás 
Brazil 
 
Ross, Mathew 
Fellow 
University of North Carolina at Chapel Hill 
United States of America 
 
Belnap, Jayne 
Lead Author 
U.S. Geological Survey, Southwest 
Biological Science Center 
United States of America 
 

Broadhurst, Linda 
Lead Author 
Commonwealth Scientific and 
Industrial Research Organisation 
(CSIRO) Australia 
 
Brochier, Violaine 
Lead Author 
Electricité de France (EDF), Hydropower Division 
France 
 
Isbell, Forest 
Lead Author 
Univerisity of Minnesota 
United States of America

Meyfroidt, Patrick 

Lead Author 
F.R.S – FNRS & Université catholique de 
Louvain 
Belgium 

 

Moreira, Francisco 
Lead Author 
University of Porto 
Portugal 

 
Nieminen, Tiina Maileena 
Lead Author 
Natural Resources Institute Finland (Luke) 
Finland 

 
Okuro, Toshiya Lead 
Author University of 
Tokyo Japan 

 
Rodrigues, Ricardo Ribeiro 
Lead Author 
University of São Paulo 
Brazil 

 
Saxena, Vivek 
Lead Author 
Government of Haryana 
India 

 
Kapos, Valerie 
Review Editor 
UN Environment World Conservation 
Monitoring Centre (UNEP-WCMC) 
United Kingdom of Great Britain and 

Northern Ireland 
 

Abhilash, Purushothaman C. 
Contributing Author Banaras Hindu 
University  

India 
 

Boag, Angela 
Contributing Author University of 
British Columbia  

Canada 

Bradley, Bethany 
Contributing Author 
University of Massachusetts 
United States of America 

Didier Tidjani, Alou Adamou 
Contributing Author 
Université Abdou Moumouni 
Niger 
 
Early, Regan Contributing 
Author University of Exeter, 
Penryn 
United Kingdom of Great 
Britain and Northern Ireland 

 
Forrester, Chiara 
Contributing Author 
University of Colorado United 
States of America 
 
 
 
 



 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Goebl, April  
Contributing Author  
University of Colorado United States of 
America 

Havrilla, Caroline Contributing Author
University of Colorado United States of 
America 

Kisanga, Danielson Contributing 
Author University of Dar es Salaam 
United Republic of Tanzania 

   
Habib, Margaret Contributing Author 
University of Colorado United States of 
America 

 Legault, Geoffrey Contributing Author 
University of Colorado United States of 
America 

Chapter 4  

  
Moreno-Mateos, David 
Lead Author 
Basque Centre for Climate Change (BC3) 
Spain 

 
Fernandes, Geraldo Wilson 
Contributing Author 
Universidade Federal de Minas Gerais 
Brazil 

Zhang, Fengchun 
 

Sghaier, Mongi 
 

Geissen,Violette 
Coordinating Lead Author Lead Author Contributing Author 
Chinese Rearch Academy Institut des Régions Arides (IRA) Wageningen University & Research 
of Environmental Sciences (CRAES) Tunisia the Netherlands 
China  

 Thwin, San Halme, Panu 
Byrne, Kenneth Lead Author Contributing Author 
Lead Author Ministry of Environment Conservation and University of Jyväskylä 
University of Limerick Forestry Finland 
Ireland Myanmar 
  Harris, Jim 

Driscoll, Charles T. Baatuuwie, Bernard Nuoleyeng Contributing Author 
Lead Author Fellow Cranfield University 
Syracuse University Kwame Nkrumah University of Science United Kingdom of Great Britain and 
United States of America and Technology Northern Ireland 
 Ghana 

Eshel, Gil  Izaurralde, Roberto Cesar 
Lead Author Norbu, Chencho Contributing Author 
Soil Erosion Research Station, Review Editor University of Maryland 
Ministry of Agriculture & Rural Department of Forests and Park Services United States of America 
Development Bhutan 

Israel  Jandl, Robert 
 Reynolds, James F. Contributing Author 
Kust, German Review Editor Austrian Research Center for Forests 
Lead Author Duke University Austria 
Institute of Geography, United States of America 
Russian Academy of Sciences  Jia, Gensuo 
Russian Federation Bleeker, Albert Contributing Author 

 Contributing Author Chinese Academy of Sciences 
Martínez-Garza, Cristina PBL - Netherlands Environmental China 
Lead Author Assessment Agency 
Universidad Autónoma del Estado de the Netherlands Li, Guo 
Morelos (UAEM)  Contributing Author 
Mexico Brown, Molly E. Chinese Research Academy of 

 Contributing Author Environmental Sciences (CRAES) 
Metzger, Jean Paul University of Maryland China 
Lead Author United States of America 
University of São Paulo  Lindsay, Richard 
Brazil Cheng, Leilei Contributing Author 
 Contributing Author University of East London 

Midgley, Guy F. Chinese Academy of Forestry United Kingdom of Great Britain and 
Lead Author China Northern Ireland 
Global Change Biology Group,  
Department of Botany and Zoology, Dales, Kirsten Molinario, Giuseppe 
Stellenbosch University Contributing Author Contributing Author 

South Africa Canadian International Resources and University of Maryland 
 Development Institute (CIRDI), United States of America 
 University of British Columbia 
 Canada Neffati, Mohamed 
  Contributing Author 
 Ellicott, Evan Andrew Institut des Régions Arides (IRA) 
 Contributing Author Tunisia 

 University of Maryland 
 United States of America 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Palmer, Margaret 
Contributing Author 
University of Maryland 
United States of America 

 
Parrota, John 
Contributing Author 
United States Department of Agriculture 
(USDA), Forest Service 
United States of America 

 

Pierzynski, Gary 
Contributing Author 
Kansas State University 
United States of America 

 
Plieninger, Tobias 
Contributing Author 
University of Kassel and University of 
Göttingen 
Germany 

 

Podwojewski, Pascal 
Contributing Author 
Institute for Research and 
Development (IRD) France 

Ranieri, Bernardo Dourado 
Contributing Author  
University of Columbia 
Canada 

 
Sankaran, Mahesh 
Contributing Author 
National Centre for Biological Sciences, 
Tata Institute of Fundamental Research 
(TIFR) 
India 

 
 

Tully, Kate 
Contributing Author 
University of Maryland 
United States of America 

 

Viglizzo, Ernesto F. 
Contributing Author 
Consejo Nacional de Investigaciones 
Científicas y Técnicas (CONICET) 
Argentina 

Wang, Fei 
Contributing Author 
Institute of Soil and Water Conservation, 
Norhwest A&F University 
China 

 

Xiao, Nengwen 
Contributing Author 
Chinese Research Academy of 
Environmental Sciences (CRAES) China 

 
Ying, Qing 
Contributing Author 
University of Maryland 
United States of America 

 

Zhao, Caiyun 
Contributing Author 
Chinese Research Academy of 
Environmental Sciences (CRAES) China 

 

Chapter 5  
 

Acebey Quiroga, Sandra Verónica 
Lead Author 
Yacimientos Petrolíferos Fiscales 
Bolivianos (YPFB) 
Petroandina S.A.M. 
Bolivia 

 
Arnhold, Sebastian 
Lead Author 
University of Bayreuth 
Germany 

 
Athayde, Simone 
Lead Author 
Federal University of Tocantins 
/ University of Floriday 
Brazil / United States of America 

Elias, Peter 
Lead Author 
University of Lagos 
Nigeria 

 
Krkoška Lorencová, Eliška 
Lead Author 
Global Change Research Institute of the 
Czech Academy of Sciences 
Czech Republic 

 

Lowe, Andrew  Lead 
Author University of 
Adelaide Australia 

 
Siobhan Fennessy, Maria 
Lead Author 
Kenyon College 
United States of America 

 

Togtokh, Chuluun 
Lead Author 
National University of Mongolia 
Mongolia 

Gandiwa, Edson 
Review Editor 
Chinhoyi University of Technology 
Zimbabwe 

 
Nkonya, Ephraim Maduhu 
Review Editor 
International Food Policy Research 
Institute (IFPRI) 
Tanzania 

 

Carlson, Colin J. 
Contributing Author 
University of California, Berkeley 
United States of America 

 
Feig, Gregor 
Contributing Author 
Council for Scientific and Industrial 
Research (CSIR) 
South Africa 

 

Getz, Wayne Marcus 
Contributing Author 
University of California, Berkley 
United States of America 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lee, Heera 
Contributing Author 
Karlsruhe Institute of Technology (KIT) 
Germany 

Matsika, Ruwadzano 
Contributing Author 
University of the 
Witwatersrand South Africa 

 

 
Chapter 6 

 

  
Mariño De Posada, Juana L. 

 
Brochier, Violaine 

Chen, Ruishan Lead Author Contributing Author 
Fellow Gestión Urbana y Tecnológica S.a.s Electricity of France (EDF), 
East China Normal University Colombia Research and Development 

China  France 
 Ntshotsho Simelane, Phumza 
Lead Author Lead Author Broeckhoven, Nicky 
Ariel University and the Eastern Israel Council for Scientific and Industrial Contributing Author 
R&C Center Research (CSIR) Ghent University 
Israel South Africa Belgium 
Coudel, Emilie  

Lead Author Tamin, Noraini M. Cliquet, An 
French Agricultural Research Centre Lead Author Contributing Author 
and International Cooperation for University of Malaysia Ghent University 
Development (CIRAD) Malaysia Belgium 
Brazil  
 Vieira, Daniel Luis Mascia 

LeadAuthor
Fisher, Judith 
Contributing Author 

Diaz Morejón, Cristóbal Félix Embrapa Recursos Genéticos e Fisher Research Pty Ltd; 
Lead Author Biotecnologia (Brazilian Agricultural Western Australian Museum; 
Ministry of Science, Research Corporation) University of Western Australia 
Technology and the Environment Brazil Australia 

Cuba 
 

Galatowitsch, Susan
 

Hahn, Thomas 
 Review Editor Contributing Author 
Harris, Jim University of Minnesota Stockholm Resilience Centre 
Lead Author Ramsar Convention Secretariat Sweden 
Cranfield University  
United Kingdom of Great Britain and Montagnini, Florencia Higgs, Eric S. 

Northern Ireland Review Editor Contributing Author 
 Yale School of Forestry and University of Victoria 
Karlen, Douglas L. Environmental Studies Canada 
Lead Author United States of America 
United States Department of  Imeson, Anton 
Agriculture (USDA), Abu, Mumuni Contributing Author 

Agriculture Research Service Contributing Author Foundation 3D-EC, Heiloo 
United States of America University of Ghana the Netherlands 
 Ghana 
Kertész, Ádám  Khan, Amanullah 
Lead Author Arnhold, Sebastian Contributing Author 
Hungarian Academy of Sciences Contributing Author The University of Agriculture Peshawar 

Hungary University of Bayreuth Pakistan 
 Germany 
  Kumar, Ritesh 
 Athayde, Simone Contributing Author 
 Contributing Author Wetlands International (WI) 
 Federal University of Tocantins India 
 Brazil 

  Kust, German 
 Boer, Ben Contributing Author 
 Contributing Author Institute of Geography, 
 University of Sydney Russian Academy of Sciences 
 Australia Russian Federation 

 



 

 
 
 
 

Lormeteau, Blanche 
Contributing Author 
University of Nantes 
France 

 
Mishra, Prasanta Kumar 
Contributing Author 
Indian Institute of Soil and Water 
Conservation (IISWC) 
India 

 

Morris, Joe 
Contributing Author 
Cranfield University 
United Kingdom of Great Britain and 
Northern Ireland 

Rai, Rajesh K. 

Contributing Author 
South Asian Network for Development 
and Environmental Economics 
Nepal 

 

Sabharwal, Alka 
Contributing Author 
University of Western Australia 
Australia 

Wegner, Giulia 
Contributing Author 
University of Oxford 
United Kingdom of Great Britain 
and Northern Ireland 

 

 

Chapter 7  
 
 
 
 
 
 
 
 

Adams, Vanessa Marie 
Fellow 
University of Queensland 
Australia 

 
Bonn, Aletta 
Lead Author 
Helmholtz-Center for Environmental 
Research – UFZ 
Friedrich Schiller University Jena 
German Centre for Integrative Biodiversity 
Research (iDiv) 
Germany 

 

Davies, Jonathan 
Lead Author 
International Union for Conservation of 
Nature (IUCN) 
Kenya 

 

Fernández Trigoso, Miguel 
Lead Author 
Martin Luther University Halle; 
German Centre for Integrative Biodiversity 
Research (iDiv) / NatureServe 
Germany / United States of America 

Matthews, Nathanial 
Lead Author 
Global Resilience Partnership (GRP) 
Sweden 

 
Morris, Joe 
Lead Author 
Cranfield University 
United Kingdom of Great Britain and 
Northern Ireland 

 
Ramirez Hernández, Wilson 
Lead Author 
Alexander von Humboldt Institute 
Colombia 

 
Schoolenberg, Machteld 
Lead Author 
PBL - Netherlands Environmental 
Assessment Agency 
the Netherlands 

 

Havlik, Petr 
Review Editor 
International Institute for Applied Systems 
Analysis (IIASA) 
Czech Republic 

 

Yamagata, Yoshiki 
Review Editor 
National Institute for Environmental 
Studies (NIES) 
Japan 

 

Ajilore, Oluwabunmi 
Contributing Author 
Global Forum for Agricultural Research 
(GFAR) 
Italy 

van den Berg, Maurits 
Contributing Author 
European Commission, 
Joint Research Centre 
Italy 

 
Gebremikael, Mulubrhan Balehegn 
Contributing Author 
Mekelle University 
Ethiopia 

 
Mantel, Martin 
Contributing Author 
Helmholtz-Center for Environmental 
Research – UFZ; 
German Centre for Integrative Biodiversity 
Research (iDiv) 
Germany 

 

Mendes, Ana 
Contributing Author 
University of Évora 
Portugal 

 
Pennock, Dan  
Contributing Author 
University of Saskatchewan 
Canada 

 
Tóth, Gergely 
Contributing Author 
University of Pannonia / Hungarian Academy 
of Sciences 
Hungary 

 

van Vuuren, Detlef 
Contributing Author 
PBL - Netherlands Environmental Assessment 
Agency 
the Netherlands 



 
 
 
 
 

Chapter 8  
 
 

Budiharta, Sugeng 
Fellow 
Indonesian Institute of Sciences 
Indonesia 

 
Belnap, Jayne 
Lead Author 
U.S. Geological Survey, Southwest 
Biological Science Center 
United States of America 

 

Bolashvili, Nana 
Lead Author 
Ivane Javakhishvili Tbilisi State University 
Georgia 

 
Denboba, Mekuria Argaw 
Lead Author 
Addis Ababa University 
Ethiopia 

 
Douterlungne, David 
Lead Author 
Potosi Institution of Scientific and 
Tecnological Research (IPICYT) Mexico 

 
Langlais, Alexandra 
Lead Author 
Université de Rennes 1 France 

Mishra, Prasanta Kumar 
Lead Author 
Indian Institute of Soil and Water 
Conservation (IISWC) 
India 

 

Molau, Ulf 
Lead Author 
University of Gothenburg 
Sweden 

 
Stringer, Lindsay 
Lead Author 
University of Leeds 
United Kingdom of Great Britain and 
Northern Ireland 

 
Brancalion, Pedro Henrique 
Review Editor 
University of São Paulo 
Brazil 

 
Akhtarkhavari,  Afshin 
Contibuting Author 
Queensland University 
Australia 

 
Boerboom, Luc 
Contibuting Author 
University of Twente 
the Netherlands 

 
Fernández Fernández, Edgar 
Contibuting Author 
Université de Rennes 1 
France 

Hahn, Thomas  Contributing 
Author Stockholm Resilience 
Centre Sweden 

 
Mark, Alan F. 
Contibuting Author 
University of Otago 
New Zealand 

 
Mendes, Ana 
Contributing Author 
University of Évora 
Portugal 

 
Moilanen, Atte 
Contibuting Author 
University of Helsinki 
Finland 

 
Reed, Mark S. 
Contibuting Author 
Newcastle University 
United Kingdom of Great Britain and 
Northern Ireland 

 
Sena, Dipaka Ranjan 
Contibuting Author 
Indian Institute of Soil and Water 
Conservation (IISWC) 
India 

 

Thupalli, Ravishankar 
Contibuting Author 
Arty Environmental Solutions 
India 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


