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This report provides detailed proceedings from the Workshop “Integrating 
Modeling of the Interactions, Connectivity, and Interdependence of Water 
Systems and Ecosystem Services in the Lower Mekong Basin” that was held at 
the Center for Khmer Studies in Siem Reap, Cambodia, June 12-13, 2013.   

 
This was the 2nd of three Workshops held under funding from the US National 
Science Foundation (NSF) Water Sustainability and Climate (WSC) program, 
under a grant awarded to Florida State University, The University of Chicago, 
The University of Florida and Stanford University (NSF Solicitation 11-551, 
Award 1204609).   
 
Copies of all powerpoint presentations presented at this Workshop, as 
well as proceedings from all three Workshops and details on the 
research project are available at the project website at 
http://www.coss.fsu.edu/mekong/ 

 

Affiliated organization websites are as follows: 
 
Aalto University 
http://www.aalto.fi/en/  
Center for Khmer Studies (CKS) 
http://khmerstudies.org  
Commonwealth Scientific and Industrial Research Organization (CSIRO) 
http://www.csiro.au  
Conservation International (CI) 
http://www.conservation.org/Pages/default.aspx  
Environmental Impact Assessment (EIA) Limited 
http://www.eia.net.nz/index.htm  
Florida State University, Department of Urban & Regional Planning 
http://coss.fsu.edu/durp/  
Fauna and Flora International 
http://www.fauna-flora.org/  
International Centre for Environmental Management (ICEM) 
http://icem.com.au/  
International Rivers 
http://www.internationalrivers.org/  
Mekong River Commission (MRC) 
http://www.mrcmekong.org/  
Natural Capital Project, Stanford University 
http://www.naturalcapitalproject.org/  
National Science Foundation (NSF) Water Sustainability and Climate (WSC) Program 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503452  
Texas A & M University, Department of Wildlife and Fisheries Sciences 

http://www.coss.fsu.edu/mekong/
http://www.aalto.fi/en/
http://khmerstudies.org/
http://www.csiro.au/
http://www.conservation.org/Pages/default.aspx
http://www.eia.net.nz/index.htm
http://coss.fsu.edu/durp/
http://www.fauna-flora.org/
http://icem.com.au/
http://www.internationalrivers.org/
http://www.mrcmekong.org/
http://www.naturalcapitalproject.org/
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503452
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http://wfsc.tamu.edu/  
The University of Chicago, Department of Anthropology 
http://anthropology.uchicago.edu/  
The University of Chicago, Department of Economics 
https://economics.uchicago.edu/  
The University of Florida, Department of Geography 
http://geog.ufl.edu/  
World Wildlife Fund (WWF)—Greater Mekong 
http://wwf.panda.org/what_we_do/where_we_work/greatermekong/  
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Key Outputs from the Workshop 
 
What are the most important scientific research question pertaining to water sustainability 
in the Lower Mekong water system? 
 

1. What are the incentives likely to change investment decisions in the Mekong Basin so that 

priority ecosystem services are maintained and perhaps enhanced? (Gallagher) 

2. Identify the ecosystem services priorities (for communities, stakeholders) and the current 

status of ecosystem services (i.e. establish a baseline).  What are the ecosystem services 

priorities and what is their current status? (Pollini) 

3. What is the geographic scope and what types of spatial data (e.g., infrastructure, 

topography, land cover, geology, soil) need to be collected to address related issues? (Huy) 

4. What are the impacts of human activities on water sustainability?  How are water resources 

developed to promote sustainable livelihoods in the region (e.g., hydropower development)?  

What are the best options for water sustainability? (Oeurng)  

5. What are the best development plans to avoid natural disasters (e.g., floods and droughts)?  

(Ly) 

6. How do we develop environmental regulations/standards in the region to ensure 

accountable investment? (Deetes) 

7. Is it possible to balance water resource use in the Lower Mekong Basin using predictive 

models to identify/assess this compromise?  (Elliott) 

8. How do future changes in biophysical conditions affect food security, and what types of 

approaches need to be taken to adapt to such changes? (Kummu) 

9. How can impoverished communities in Cambodia and Vietnam adapt to the adverse 

impacts of upstream infrastructure development and climate change? (Farrell) 

10. How do we effectively integrate the research results into key information (hydrological, 

environmental, social, economic, and political) for improving the regulatory framework, 

development, and management of the natural resources in the Mekong Basin? (Sarkkula) 

11. Are the visions of the Tonle Sap in 2040 of researchers representative of community 

(affected interests) visions (i.e. aspirations/objectives)?  (Ward) 

12. What do we need to keep to ensure that the Mekong system maintains the characteristic 

productivity and resources for which it is known (i.e. what have we got to lose in the first 

place)? (Ketelsen) 

13. What are the hydropower development impacts (ecology, agricultural productivity, erosion, 

water quality, fishery productivity, etc.) on the Mekong Delta and Cambodian floodplains? 

(Koponen) 

14. What are the options for benefit sharing in agriculture and energy in the Mekong region and 

what are the tradeoffs of water resources development options? (Someth) 

15. How can the bio-ecological health and uniqueness of the Mekong River system best be 

maintained/managed while providing sufficient ecosystem services to meet regional 

economic demands over the next 30 years? (Felkner) 

16. How will Cambodia’s entry into the ASEAN community in 2015 change the human 

landscape of the Mekong and Tonle Sap communities (e.g., more migration away from 
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agriculture)?  How can we engage university and policy stakeholders to most effectively train 

the growing labor force in human and economic development? (Perez-Felkner) 

17. What is the role of the actors in trans-boundary water utilization in sustainability and 

equities?  How can the political implications of compensation settlements from 

development be improved for local livelihoods in the Mekong region? (Ham) 

18. Is the water system significantly affected by land cover changes along the Mekong River in 

Cambodia? (Sor) 

19. What are the relationships between the Mekong’s hydrology and connectivity and the 

aquatic biota?  How will projected changes in the Mekong’s hydrology and connectivity affect 

its aquatic ecology and the human societies that rely upon this resource?  (Souter) 

 

Summary of Identified Key Themes Across these Research Questions: 

 

 Importance of ecosystem services as metric for assessing the value of bio-hydrologic 

systems to human populations  (Felkner) 

 Need to measure and predict impacts/changes on human and natural systems; need to 

effectively communicate these measurements/predictions  (Felkner) 

 Need for policy development of economic/natural systems, regulatory frameworks, 

security, and exploration of trade-offs, and how to effectively carry them out  (Felkner) 

 Need for the preservation of unique natural systems (Felkner) 

 Decision component: trade-offs and adaptations in using these diverse types of information  

(Souter) 

 Acceptable level of change?  (Farrell) 

 Integrated knowledge  (Elliott) 

 Improving data and its relevance and dissemination to stakeholders (Perez-Felkner) 

 Improving interdisciplinary data (Perez-Felkner) 

 Engagement of locals and citizens in sustainability efforts and its efficacy (Perez-Felkner) 

 Improving relationships among stakeholders in accountability and investment (Perez-

Felkner) 

 Degree to which human-environment resilience can be improved in light of climate change 

(Perez-Felkner) 

 Degree to which national boundaries are relevant to water sustainability in the face of 

greater trans-boundary developments and international interconnectivity (Perez-Felkner) 

 Level of Mekong system modification that is acceptable by Mekong societies (Ward) 

o What is actually being modified?  (Ward) 

o Ecosystem services as a lens for what has been modified and what is being modified  

(Ward) 

o What are the boundaries, institutions, and governance arrangements to achieve that 

level of modification?  (Ward) 

o What are the impediments to achieving that level of modification?  (Ward) 

 Certain level of service and what needs to be achieved to reach that level of service (e.g., 

water quality and availability)  (Gallagher) 
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 What is the capacity of the biophysical system and how does this relate to the proposed 

acceptable level of modification?  (Ketelsen) 

 Acknowledgement that the system is changing (Binford) 

 Recognition of the crucial dimensions of social science  (Binford) 

 Sustainability and ecosystem services and moving the research into policy (Binford) 

 What is unique to the Mekong River system?  (Binford) 

 Global issues/global applications (i.e. underlying commonalities) 

 Need to address the characteristics of the Mekong River system and to recognize its unique 

aspects (Sarkkula) 

 Looking ahead 25 years from now, what kinds of changes will be seen? (Binford) 

 Issues of standardization and comparability (Binford) 

 Incorporation of previous studies (e.g., from other world regions) as potential models for 

development and policymaking (Perez-Felkner) 
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Dr. CHANTHA OEURNG 

Lecturer/Researcher, Department of Rural Engineering, Institute of Technology of Cambodia (ITC) 

oeurng_chantha@yahoo.com 

 

Dr. Oeurng has completed his Master’s degree at Gembloux Agro Bio Tech, University of Liege (Belgium) in 

the field of Hydrology and Agricultural Hydraulics, and has received a Ph.D. in Hydrology and Water Resources 

from the University of Toulouse, France. Currently, Dr. Oeurng is involved with water resources research focusing 

on the impacts of human activities and climate variability on hydrology and sediment transport as well as irrigation 

water management. 

 
 

mailto:ly_sarann@yahoo.com
mailto:oeurng_chantha@yahoo.com
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BARBARA POLLINI 

Landscape Ecologist, WWF-Cambodia 

bpollini@wwfgreatermekong.org 

 

Barbara Pollini holds a Master of Science (MSc) in Ecobiology from the Sapienza University of Rome, which 

included a Master's thesis on landscape ecology.   After three years of working as a field biologist in Italian 

protected areas, Ms. Pollini joined the World Wide Fund for Nature's (WWF) Greater Mekong Program in 2011.  

Currently, Ms. Pollini holds the position of Mapping and Spatial Analyst at WWF, where her work is focused on 

land use planning and ecosystem services assessment using GIS-based tools. 

 
 

 

LARA PEREZ-FELKNER 

Assistant Professor, Higher Education and Sociology, Florida State University 

Visiting Scholar, Center for Khmer Studies 

lperezfelkner@fsu.edu 

 

Dr. Lara Perez-Felkner is an Assistant Professor of Higher Education and Sociology at Florida State University, 

and a Visiting Scholar at the Center for Khmer Studies this summer. Currently, she is studying how gender, 

urbanicity, and institutional contexts affect young people's participation in universities in Cambodia. Consistently, 

respondents report that rural villages and provinces have trouble retaining both these new educated class and quality 

teachers for general and secondary education. To prevent further inequality between the countryside and the urban 

centers, it is important that the provincial towns sustain economic vitality and appeal to the emerging educated class. 

Because of the critical role that water plays in the economic viability of the majority of the still mostly rural nation, 

the threats to water sustainability threaten not just farmers but also their children and the development dream of 

rebuilding an educated and productive citizenry that can compete in the ASEAN and global economy 

 

 

mailto:bpollini@wwfgreatermekong.org
mailto:lperezfelkner@fsu.edu


 18 

 

JUHA SARKKULA 
Advisor to the World Bank on IWRM Modeling and Impact Assessment, Aalto University 

Sarkkula@yahoo.com 

 

Juha Sarkkula has been a civil servant for the Finnish Government since the 1970s in water and environmental 

research, modeling and impact assessment, and international cooperation and development assistance. Over the last 

decade, Mr. Sarkkula has been positioned in the Mekong countries to support sustainable development in the region. 

 

 
 

 

 

Dr. SABINA SHAIKH 

Faculty Lecturer, Program on Global Environment, University of Chicago 

Sabina@uchicago.edu  

 
Sabina Shaikh is a Faculty Lecturer in The University of Chicago’s Program on Global Environment and Public 

Policy Studies, and leads the Environment, Agriculture and Food Working Group. She specializes in the economic 

valuation of ecosystem services and the development of market-based approaches to environmental management. 

 

 
 

 

 

 

 

mailto:Sarkkula@yahoo.com
mailto:Sabina@uchicago.edu
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Dr. PARADIS SOMETH 

Hydrology Specialist, Mekong River Commission 

someth@mrcmekong.org 

 

Paradis Someth holds a Ph.D. in Agricultural and Environmental Engineering from Tokyo University of 

Agriculture and Technology. Dr. Someth received his Diploma of Engineer in Rural Engineering from the Institute 

of Technology of Cambodia and a Master's degree in International Environmental and Agricultural Science from 

Tokyo University of Agriculture and Technology. His previous studies covered water balance analysis from plot-

scale to basin-scale, irrigation system development and hydrological analysis of the Tonle Sap and Mekong, and 

hydraulic design and modeling in open channels. Dr. Someth is currently working for the Mekong River 

Commission, where his work mainly focuses on the hydrology of the Mekong. 

 

 
 

 

RATHA SOR 

Research Officer/Lecturer, University of Capacity Building Program, Fauna and Flora International (FFI) 

sor.ratha006@gmail.com 

 

From 2004 to 2008, Ratha Sor earned his Bachelor’s degree in Biology from the Royal University of Phnom 

Penh (RUPP). In 2009, Mr. Sor continued his Master’s degree in Biodiversity Conservation at the Royal University 

of Phnom Penh, and graduated in 2011 with top honors.  Mr. Sor’s research aimed to promote understanding of the 

importance of Rotifer (a group of zooplankton) in the upper part of the Cambodian Mekong River Basin as a bio-

indicator in assessing the impact of reservoir creation. Currently, Mr. Sor is a Research Officer/Lecturer for the 

Centre for Biodiversity Conservation and RUPP, focusing on baseline survey of freshwater zooplankton in the 

Cambodian Mekong River Basin by collecting and analyzing zooplankton samples. 

 

 

mailto:someth@mrcmekong.org
mailto:sor.ratha006@gmail.com
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Dr. NICHOLAS JOHN SOUTER 

Program Manager, University of Capacity Building Program, Fauna and Flora International (FFI) 

Nick.Souter@fauna-flora.org 

 

Nicholas Souter is the project manager of Fauna & Flora International’s University Capacity Building project. 

The UCBP is a partnership between FFI and the Royal University of Phnom Penh through the Centre for 

Biodiversity Conservation, which delivers an MSc degree in Biodiversity Conservation, undertakes conservation 

research in Cambodia, publishes the Cambodian Journal of Natural History, and runs a Zoological Museum. The 

CBC also assists in the running of the National Herbarium. Prior to taking up this position, Dr. Souter had been 

working on environmental flow deliver to the lower River Murray in southeastern Australia. Dr. Souter has twenty 

years of experience as a conservation biologist with a focus on freshwater ecology. 

 

 
 

Dr. JOHN WARD 

Senior Researcher, Environmental Development Group, CSIRO Ecosystem Sciences 

J.Ward@csiro.au 

 

John Ward is a natural resource and behavioral economist whose research focuses on the ex ante testing of 

institutional settings and policies to manage natural, common pool resources.  Dr. Ward’s current research explores 

responses to governance architectures and the effectiveness of hybrid policy instruments as well as evaluates the 

alignment of incentives with community value orientations.  Dr. Ward is a senior researcher with the Environmental 

Development Group of CSIRO Ecosystem Sciences and is currently deployed in the Mekong region researching the 

nexus of food, water, and energy security. He has a background in the biological sciences, natural resource and 

institutional economics, the forest industry, and academia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Nick.Souter@fauna-flora.org
mailto:J.Ward@csiro.au
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KRISNA UK 

Director, Center for Khmer Studies 

krisna.uk@khmerstudies.org 

 

Dr. UK is a distinguished international scholar, who studied at the University of California-Berkeley and holds 

Master’s degrees from the University of Paris-Sorbonne and Oxford University, as well as a Ph.D. in social 

anthropology from Cambridge University. Her previous scholarly work focused on comparative literature and 

environmental sciences.  Her Ph.D. dissertation in social anthropology was on the Jarai, whose language she speaks. 

Her extensive experience in NGO management includes five years with the Cambodia Trust, as well as five years of 

development work in humanitarian demining, which includes research on the impact of landmines contamination on 

Southeast Asian communities living in high risk areas. 

 

 
 

Name Title Institution 

BINFORD, Michael Professor, Chair, Department of 
Geography 

University of Florida 

DEETES, Pianporn Thailand Campaign 
Coordinator 

International Rivers 

ELLIOTT, Vittoria Sci-Cap Program Manager Sci-Cap; Inland Fisheries 
Research and Development 
Institute (IFReDI) 

FARRELL, Tracy Sr. Technical Director-Greater 
Mekong Program 

Conservation International 

FELKNER, John S. Assistant Professor, 
Department of Urban and 
Regional Planning 

Florida State University 

GALLAGHER, Louise Green Economy Technical 
Advisor 

WWF-Greater Mekong 

HAM, Kimkong Senior Researcher and 
Lecturer, Department of 
Environmental Science 

Royal University of Phnom 
Penh (RUPP) 

HARA, Kristyn N. M. Ph.D. Candidate, Department of 
Anthropology 

University of Chicago 

HUY, Keavuth Senior of GIS and Remote 
Sensing, Data Management 
Officer 

WWF-Cambodia 

KETELSEN, Tarek Director, Technical Program International Centre for 
Environmental Management 
(ICEM) 

mailto:krisna.uk@khmerstudies.org
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KOLATA, Alan L. Bernard E. and Ellen C. Sunny 
Distinguished Service 
Professor, Chair, Department of 
Anthropology 

University of Chicago 

KOPONEN, Jorma Research Engineer EIA Limited 

KUMMU, Matti Assistant Professor Aalto University, Finland 

LY, Sarann Deputy Head of Department, 
Lecturer/Researcher 
(Surveying, GIS, and Water 
Resources Engineering, 
Department of Rural 
Engineering 

Institute of Technology of 
Cambodia 

OEURNG, Chantha Lecturer/Researcher, 
Department of Rural 
Engineering 

Institute of Technology of 
Cambodia 

POLLINI, Barbara Landscape Ecologist WWF-Cambodia 

PEREZ-FELKNER, Lara Assistant Professor, Higher 
Education and Sociology 

Florida State University 

SARKKULA, Juha Advisor to the World Bank on 
IWRM Modeling and Impact 
Assessment 

Aalto University, Finland 

SHAIKH, Sabina Environmental Economist, 
Public Policy Studies, Program 
on Global Environment 

University of Chicago 

SOMETH, Paradis Hydrology Specialist Mekong River Commission 
(MRC) 

SOR, Ratha Research Officer/Lecturer University of Capacity Building 
Program; Fauna and Flora 
International (FFI) 

SOUTER, Nicholas John Program Manager University of Capacity Building 
Program; Fauna and Flora 
International (FFI) 

WARD, John Senior Researcher, 
Environmental Development 
Group 

CSIRO Ecosystem Services 

UK, Krisna Director Center for Khmer Studies (CKS) 
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WORKSHOP OBJECTIVES 

WORKSHOP OBJECTIVES 

1 To identify the key research questions pertinent to water sustainability in the Lower 
Mekong region and human-environment interactions:  this is a specific goal of our NSF 
Category 1 research project and we appreciate your input on this.   

2 To learn about what other scientists and researchers in the region are working on related to 
Mekong water sustainability:  research questions, analyses, modeling, data collections, 
partnerships, projects, etc. 

3 To explore opportunities for collaboration on research or for publications, including 
extending networks, sharing or obtaining data, or exploring complementary components 
for research, writing funding opportunities, including for the US National Science 
Foundation (NSF) Water Sustainability and Climate (WSC) Category 2 proposal, due 
September 10, 2013. 

4 Discuss potential data needs, existing datasets, data gaps, and strategies for addressing data 
gaps, including future data collection efforts in the Lower Mekong region.   

 

WORKSHOP AGENDA 

Wednesday, June 12, 2013 

6-8:45 Breakfast at the Golden Banana hotel (http://www.golden-banana.com/) 

8:45 Meet in Golden Banana hotel lobby to walk to Center for Khmer Studies/Wat Damnak (3 
minute walk – please call John Felkner at 077-820-944 or Srey Pich at 012-293-469, or the 
Center for Khmer Studies at 063-964-385 if any problems) 

9:00  Welcome and Introduction to the Center for Khmer Studies, by Professor Alan Kolata, Board 
of Directors, Center for Khmer Studies  

9:10 Introductions of all participants (John Felkner) 

Session 1:  Overview of NSF project goals and workshop goals 

9:30 Description of previous funded research work in Cambodia, and data collected (Alan Kolata 
and Mike Binford)  

10:00 Category 1 Grant project goals and research activities, data, and description of NSF WSC 
Category 2 RFP:  due September 10, 2013 (John Felkner) 

10:45 Break/Coffee 

Session 2:  Previous/current relevant work of Workshop attendees 

11:00 Short presentations by attendees of their current relevant work (LIMIT of 15 minutes per 
presenter, please).  Presenters have been grouped under broad categories that relate to 
their areas of expertise. 

 Mekong hydropower development:  

11-11:15:  Kimkong Ham 

11:15-11:30:  Pianporn Deetes 

http://www.golden-banana.com/
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 Mekong hydrologic variability and climate change impacts: 

11:30-11:45:  Tarek Ketelsen 

11:45-12:00:  Matti Kummu   

Noon  Lunch provided by Center for Khmer Studies 

12:45  Optional short tour of the Center for Khmer Studies library and facilities (and/or Wat 
Damnak) 

1:00 Continue:  Short presentations by attendees of their current relevant work (LIMIT of 15 
minutes) 

Mekong hydrologic variability and climate change impacts: 

1:00-1:15:  Chantha Oeurng 

1:15-1:30:  Sarann Ly 

 Mekong ecology: 

1:30-1:45:  Ratha Sor 

1:45-2:00:  Nick Souter 

 Mekong fisheries: 

2:00-2:15:  Vittoria Elliott 

 Mekong agriculture: 

2:15-2:30:  Jorma Koponen 

2:30-2:45:  Paradis Someth 

 The Tonle Sap: 

2:45-3:00:  Juha Sarkkula 

3:00 Coffee Break 

3:15:     Continue:  Short presentations by attendees of their current relevant work (LIMIT of 15 
minutes) 

 Mekong remote sensing/GIS: 

3:15-3:30:  Keavuth Huy 

 Ecosystems services: 

3:30-3:45:  Barbara Gallagher 

3:45-4:00:  Tracy Farrell 

 Sustainable development: 

4:00-4:15:  Louise Gallagher 

 Scenario building in Mekong Futures: 

4:15-4:30:  John Ward 

4:30 Review/summary of the day’s presentations and agenda/goals for day 2 

5:00  Adjourn – return to Golden Banana guesthouse 
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6:30 Group meets at Golden Banana for transport to Siem Reap Cambodian restaurant for 
workshop dinner 

 
Thursday, June 13, 2013 

6-8:45 Breakfast at the Golden Banana hotel 

Session 3:  Key Research Questions for Water Sustainability in the Lower Mekong and Relevant 
Modeling Approaches 

9:00  Review of presentations and discussions from Day 1:  what are the key water 
sustainability/water-human interaction issues facing the region? (John Felkner) 

9:15 Discussion by group:  what are the important scientific questions related to water 
sustainability/human interactions for the Mekong region? 

10:30 Break/Coffee 

10:45 Discussion:  what are the key types of models and what specific ecosystem services need to 
be measured to address these research questions? 

Noon  Lunch (provided by Center for Khmer Studies) 

Session 4:  Data Needed for Category 2 Research Work, and Next Steps 

1:00 What are the key existing datasets that could be used for to address these questions? 

a. Key existing data sets 
b. What are the key data gaps, and how could those be met or addressed? 
c. Possible sites for field-work/data collection to address these questions, and types of 

fieldwork/data collection to be used 

2:30 Category 2 NSF WSC proposal: 

a. Next steps 
b. Finalize timeline looking forward 
c. Other funding opportunities? 

3:00 Break/Coffee 

Session 5:  Potential Research Collaborations for Publications 

3:15 Participants:  discussion of potential research collaborations for publications 

4:30/5  Adjourn – return to Golden Banana 

6:30 (Optional) Group meets at Golden Banana for transport Siem Reap Cambodian restaurant 
for workshop dinner 
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Day 1: June 12, 2013 

Center for Khmer Studies, Siem Reap, Cambodia 
 
The National Science Foundation (NSF) Water Sustainability and Climate (WSC) Workshop #2 was 
held at the Center for Khmer Studies in Siem Reap, Cambodia, on June 12-13, 2013.  International and 
interdisciplinary researchers were invited to participate in the workshop, which focused on previous, 
current, and potential research on human-environment dynamics in the context of hydrological 
regimes and developments in the broader Mekong region.  As the second of three NSF WSC workshops 
funded by an NSF WSC Category 1 grant, emphasis was placed on developing objectives, methods, and 
data as well as cultivating collaborative partnerships for the upcoming NSF WSC Category 2 research 
proposal entitled, Integrating Modeling of the Interactions, Connectivity, and Interdependence of 
Water Systems and Ecosystem Services in the Lower Mekong Basin.   
 
Dr. Alan L. Kolata (University of Chicago), who serves on the Board of Directors as the Director of 
the Program Committee and Fellowship Committee for the Center for Khmer Studies (CKS), 
provided an introduction to the workshop and the Center.  More specifically, Dr. Kolata introduced 
the new Director of the CKS, Dr. Krisna Uk, as well as highlighted the shift in emphasis of research 
conducted through the CKS to environmental issues and economics and development economics.  
Similarly, he described the availability of resources through the CKS, including fellowships for 
short-term and long-term researchers and the possibility of expanding research to policy-relevant 
work.  With respect to the NSF WSC Category 1 grant and the upcoming Category 2 proposal (to be 
submitted in the Fall), Dr. Kolata outlined the core research team, which is as follows: Dr. Michael 
Binford (University of Florida), Dr. John Felkner (Florida State University), Dr. Alan L. Kolata 
(University of Chicago), Dr. Matti Kummu (Aalto University, Finland), and Dr. Sabina Shaikh 
(University of Chicago).   
 
Following a series of self-introductions from all workshop participants, Dr. Felkner summarized the 
NSF WSC Workshop #2 objectives, which he divided into four parts as follows: 
 

1. Identify the key research questions facing the region 
a. Incorporate an interdisciplinary focus on water sustainability and human-water 

dynamics in compliance with the explicit goals of the NSF WSC program 
b. Generate ideas across disciplines (e.g., fisheries, climate change, hydrology, social 

sciences) 
 

2. Familiarize participants with ongoing research and identify potential collaborations, 
publications, networking connections, and/or funding opportunities 
 

3. Evaluate existing datasets and data gaps and identify ways to address data gaps as 
well as types of data collection and research questions 

 
4. Identify types of models and modeling frameworks that may be appropriate for the 

Category 2 research proposal and related research 
 
All sessions, including presentations, group exercises, and corresponding discussions, are 
documented below. 
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SESSION 1: INTRODUCTION AND BACKGROUND OF PREVIOUS NSF RESEARCH 

PRESENTATION 1: A Brief Review of Cambodia Survey Data from 2005 to 2006 

Dr. Alan Kolata (University of Chicago) gave a presentation on Economic Growth, Social 
Inequality, and Environmental Change in Thailand and Cambodia: A Brief Review of Cambodia 
Survey Data from 2005 to 2006, which provided an overview of household and soil surveys, 
funded by a National Science Foundation (NSF) grant and conducted by Dr. Kolata and Dr. Michael 
Binford (University of Florida), that aimed to describe and explain the socio-ecological system 
dynamics of rural, agricultural communities.  Key research questions of the survey addressed 
potential factors that affect household income variability across regions and coping mechanisms 
employed by households with lower income in response to natural disasters, such as droughts and 
floods.  Three related surveys consisting of (1) household interviews, (2) key informant interviews, 
and (3) a soil survey of household agricultural plots were conducted between 2005 and 2006 in the 
Lower Mekong River Basin in Cambodia.  More specifically, a total of 2,417 households across 64 
villages in 4 provinces (Battambang, Kampong Thom, Siem Reap, and Otdor Meanchey) were 
surveyed in 2005 and data pertaining to household economic, demographic, and financial 
characteristics as well as household responses to natural disasters were collected.  Provinces were 
selected in order to provide a representative spectrum of income from a comparatively wealthy 
province (e.g., Battambang) to a poor province (e.g., Siem Reap).  Variables considered include 
available services, village size and proximity to cities, quality of natural resources, sex of the 
household head, vulnerability to natural resource disasters, and the diversity of income sources.  In 
2006, a soil survey based on interviews with 597 owners of land plots from 63 villages in 4 
provinces (Battambang, Kampong Thom, Siem Reap, and Otdor Meanchey) was conducted in order 
to obtain information on the types of crops grown, water sources and availability, quality of natural 
resources, and changes over time.  Findings from the surveys reveal that insufficient rainfall (23%) 
is the main cause cited to explain why households earned the lowest income in the past 5 years, 
followed by illness (12%) and flood (5.3%), and that the primary response to low income as a result 
of “not enough rainfall” and flooding was to sell assets.  Through comparative analyses with survey 
results from Thailand, the studies demonstrated that unlike Thai counterparts, Cambodian 
households often did not own businesses and were not integrated into a larger financial system that 
would enable forms of credit to be available.  Such socioeconomic issues coupled with natural 
disasters appeared to produce a pattern in which households were becoming increasingly 
vulnerable over time.  Results from the surveys illuminate potential implications of adaptations to 
current and future changes and developments in the region at the nexus of dynamic human-
environment interactions.   
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Figure 1: Household Survey (2005) Villages (N=64) 

 

DISCUSSION 

Survey Design:  

Dr. John Ward referenced a similar survey that was conducted on 1,000 households around the 
Tonle Sap in 2011 and highlighted the necessity and reconciliation of fine-grain and course-grain 
analyses.  In addition, the question was raised as to the amount of households to constitute an 
appropriate sample size as well as the need to conduct analyses across wet and dry seasons to 
provide a more comprehensive account of human-environment dynamics.   

 

Research and Policymaking: 

Dr. John Ward posed the question of whether the data collected on environmental and economic 
dynamics had been presented to policymakers or not.  Although the data has not been presented to 
Cambodian policymakers, Dr. Robert Townsend presented the results from the studies conducted 
in Thailand to Thai policymakers.  The argument for the necessity of larger numbers to make the 
data relevant to policymaking was also made.     

 

 

PRESENTATION 2: Prior Research in Cambodia and Thailand 

Presenting on Prior Research in Cambodia and Thailand, Dr. Michael Binford (University of 
Florida) discussed transformations in environmental and economic conditions and the ways in 
which human-environment interactions become writ large in the form of changes in broad-scale 
land cover over time.  The main research question underlying the studies asks the following: How 
do environmental, economic, and cultural variations interact to drive landscape dynamics, of which 
land-cover and land-use changes are the visible manifestation?  Based on a previous survey 
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incorporating both environmental variables and economic analyses in Thailand1, which sought to 
identify certain environmental issues that affect the livelihoods of rural agricultural communities 
and the sustainability of land use, a sampling protocol for Cambodia was developed to capture 
variations in environmental and economic conditions through the use of satellite remote sensing 
and ordination techniques.  Data derived from various forms of satellite remote sensing revealed 
considerable changes in Cambodia in terms of dramatic shifts in forest coverage—particularly in 
areas around roads and forest regions targeted for charcoal—and the construction of hydraulic 
features (e.g., reservoirs).  More specifically, Landsat imagery documents floods and changes in the 
Mekong area over the past 30 years; MODIS technology provides a vegetation profile with 250 m 
resolution; the MRC Interactive Atlas incorporates hydrography, soils, land cover and use, cities, 
dams and reservoirs, and irrigated areas; and AsiaPop gives 100 m spatial resolution of population 
density.  In this way, such satellite imagery can provide a view of how human populations have 
changed the landscape with fairly high temporal and spatial resolution.  Such studies provide a 
foundation for the currently proposed research agenda that seeks to develop scenarios and models 
that investigate potential ways of ensuring water sustainability in a region facing ongoing changes 
in land use and hydrological management.  The proposed approach consists of integrative modeling 
that will incorporate Mekong River basin hydrology, physical measurement of ecosystem services, 
and analyses of human dependence and impacts on the water system.  

  

          
 

Figure 2: Landsat Data of Land Cover Change between 1989 and 2005 

 

                                                             
1 Binford, M. W., T. J. Lee and R. M. Townsend 

2004 Sampling design for an integrated socioeconomic and ecological survey by using satellite  remote sensing and ordination. 

Proceedings of the National Academy of Sciences 101(31):11517-11522. 
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PRESENTATION 3: Integrated Modeling of Water Systems and Ecosystem Services in the Lower 
Mekong Basin 

Dr. John Felkner (Florida State University) outlined the objectives and purpose of the National 
Science Foundation (NSF) Water Sustainability and Climate (WSC) program and workshops and 
presented prior work as well as the research agenda for the upcoming NSF WSC Category 2 
proposal in his presentation entitled, Integrated Modeling of the Interactions, Connectivity, and 
Interdependence of Water Systems and Ecosystem Services in the Lower Mekong Basin: NSF 
WSC Program—Progress on our Category 1 Award; Category 2 Call, September 2013; Our 
Vision for the Category 2.  According to the NSF WSC program, the major objectives of research 
can be described as follows: 

 
1) Enhance the understanding and predict the interactions between the water system and land 

use changes (including agriculture, managed forest, and rangeland systems), the built 
environment, ecosystem function and services, and climate change/variability through place-
based research and integrative models; and 

 
2) Studies of the water system using models and/or observations at specific sites, singly or in 

combination, that allow for spatial and temporal extrapolation to other regions, as well as 
interaction across the difference processes in that system are encouraged, especially to the 
extent that they advance the development of theoretical frameworks and predictive 
understanding. 

 
Correspondingly, the WSC program places great emphasis on the incorporation of data on linkages 
and feedbacks between human and physical factors and processes; analyses of inputs, outputs, and 
potential changes in water budgets and water quality in response to climatic variability, land use, 
and human activity; and approaches to understanding how built water systems and governance 
systems can be made more reliable, resilient, and sustainable to meet diverse and often conflicting 
needs.   

 
Dr. Felkner described the three different categories of NSC WSC Awards, which are outlined by the 
NSF WSC program as follows: 

 
Category 1: small exploratory or incubation grants to develop teams, identify sites, hold 
workshops, and develop plans for establishment or operation of a study sit or modeling effort (1-2 
years, $150,000) 
 
Category 2: place-based modeling studies with new observations (3-5 years, $2-4 million) 
 
Category 3: no new data, data review and analysis of previous collections 
 

The first NSF WSC Workshop, which was held at Stanford University on April 6-7, 2012, the current 
NSF WSC Workshop 2 hosted at the Center for Khmer Studies in Siem Reap, Cambodia on June 12-
13, 2013, and an upcoming third workshop are all products of an NSF WSC Category 1 Award.  As 
outlined in the presentation, the Category 1 Research Team consists in two Principal Investigators, 
Dr. John Felkner (Florida State University) and Dr. Sabina Shaikh (University of Chicago), and three 
Co-Investigators, namely, Dr. Alan Kolata (University of Chicago), Dr. Michael Binford (University of 
Florida), and Dr. Matti Kummu (Aalto University, Finland).  As stated in the original proposal, the 
central research questions ask the following: 
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1. What is the set of likely future land-use and climate scenarios for the region and how will they 
affect the hydrological system?   

 
2. What is the relationship between the hydrological system and the generation of ecosystem 

services necessary for sustainable agricultural production? 
 

3. How do human populations depend on the ecosystem services provided by the hydrological 
system and respond to changes in the provision of these ecosystem services? 

 
4. What are the tradeoffs associated with alternative choices for water sustainability? 
 

Dr. Felkner explained that the main objectives of the Category 1 award are to build an 
interdisciplinary research team, to host the three WSC workshops, and to assemble proof of 
modeling and data collection design, with the ultimate aim of generating outputs in the form of one 
or more publications and the research proposal for the Category 2 Award.  The proposed research 
proposal will build upon extant datasets on hydrology (watersheds, hydrography, and spatial 
disaggregation of inter-annual precipitation and water-flood variation); biophysical attributes 
(Digital Elevation Models, soils and soil characteristics, and soil surveys on farmer plots in 
Cambodia); land-use and land-cover satellite remote sensing imagery (MODIS Vegetation Indices; 
Landsat); climate change predictions (temperature and precipitation trends under multiple 
scenarios); and human activities (administration, census data, population density, Cambodia 
National Socio-Economic Survey, roads and other transportation, and household surveys).  An 
integrated modeling framework is adopted for the upcoming Category 2 proposal that will develop 
scenarios of ecosystem change informed by predictions of climate change and its impacts, assess 
hydrological system change caused by hydropower and dams, evaluate land-use change influenced 
by human activity, and integrate short-term changes in human behavior and long-term adaptation.   
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Figure 3: NSF WSC Integrated Modeling of the Interactions, Connectivity, and Interdependence of Water Systems 

and Ecosystem Services in the Lower Mekong Basin Project Study Area 
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Figure 4: Conceptual Diagram for NSF WSC Category 2 Proposed Research 

 

DISCUSSION 

Research Outputs and Policy 

Dr. John Ward posed a question about the intended purpose and final outcome of the research, 
especially with respect to measuring results, such as increases in wellbeing, and post-
implementation.  Dr. Binford emphasized that the goal of NSF-funded research is not necessarily 
policy change—although there is the expressed hope that the research can be used for such reasons 
in the future—but rather to conduct fundamental research.  Adding to this comment, Dr. Kolata 
argued that the real emphasis of this research is on developing new interdisciplinary paradigms 
and promoting shifts in rhetoric to more instrumental work.  In other words, the focus should not 
be on theory alone, but rather on theory that can be applied—albeit not necessarily by 
researchers—with instrumental effects and developed to be useful for policymakers.  Reinforcing 
this idea, Dr. Binford reminded the audience that the National Science Foundation is the only 
agency charged with funding fundamental research.  Dr. Ward advocated policy interaction in 
developing and promoting fundamental research.     
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SESSION 2: PRESENTATIONS OF RESEARCH BY WORKSHOP ATTENDEES 

Mekong Hydropower Development 

PRESENTATION 4: Improving Hydropower Project Decision-Making Processes in the Mekong 
Basin  

Mr. Kimkong Ham (Royal University of Phnom Penh (RUPP)) presented on the topic of Improving 
Hydropower Project Decision-Making Processes in the Mekong Basin: Case Studies in Kamchay 
and the Lower Sesan 2 Hydropower Projects, Cambodia and provided an introduction to 
preliminary findings of research on the political ecology of water resources in the Mekong region.  
Three primary objectives were outlined and consisted of identifying key drivers that influence 
hydropower, understanding how Environmental Impact Assessment (EIA) and Social Impact 
Assessment (SIA) influence hydropower decision-making, and evaluating power dynamics in 
hydropower decision-making.  Mr. Ham employed a series of methods for data collection including 
archival research; field observation; key informant interviews, focus group discussions, and 
household questionnaires; and consultation.   Providing an overview of hydropower in Cambodia, 
Mr. Ham described the potential of hydropower development, extant and forthcoming dam 
projects, and projected energy expectations as well as identified limitations in the EIA process and 
corresponding implementing agencies.  Using the Lower Sesan 2 (LS2) Hydropower Project as a 
case study. Mr. Ham discussed investment in the project, various stakeholders involved and their 
roles, and the constraints of compensation and resettlement measures (including financial 
limitations, lack of information transfer, and an inability to control the number of affected 
households).  Initial findings from another example, the Kamchay Hydropower Project, 
demonstrate the consequences and benefits of hydropower development.  Negative impacts of the 
Kamchay Dam consist in destructive impacts on fisheries, forests, tourism sites, and water quality 
as well as the inefficiency and inaccessibility of electricity generated from the dam.  Positive 
outcomes of the hydropower project include flood prevention, employment opportunities, new 
infrastructure, and an increase in fish populations.       

 

DISCUSSION 

Compensation Measures and Land Registry 

Dr. Binford posed a question about the process by which people choose land for compensation and 
whether other people are displaced or not.  Mr. Ham stated that there are forms of certification of 
forest conditions and soil fertility; nevertheless, it is still unclear as to where individuals are 
actually placed.  He elaborated that some people were unhappy with the soil fertility of lands and, 
as a result, moved farther away (8 km) where better soil conditions existed.  Dr. Kolata asked for 
clarification as to whether a formal land registry and title system existed, which Mr. Ham 
confirmed.  Dr. Ward raised the issue of the (in)ability of government to control the financial flow of 
hydropower development. 

 
 

PRESENTATION 5: International Rivers’ Perspective on Mekong Hydropower 

In a presentation entitled, Rivers, People, and Rights: International Rivers’ Perspective on 
Mekong Hydropower, Ms. Pianporn Deetes (International Rivers—Bangkok, Thailand) discussed 
the consequences of dam construction projects and the problems of trans-boundary management in 
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the Mekong region.  Demonstrating the importance of the resources provided by the Mekong River, 
including local and regional food security, livelihoods and economies, and cultural heritage. Ms. 
Deetes argued that major dam plans had detrimental effects on the viability of local and regional 
communities.  As an example, Ms. Deetes described the threats posed by the Langcang/Upper 
Mekong dams on downstream communities and the failure of riparian governments to address 
such issues.  She emphasized the major problem of trans-boundary management and the lack of 
assessment and public consultation in hydropower development.  A significant problem seems to 
stem from a lack of commitment to international standards from private investment from project 
developers and financiers and from complications arising from vested bureaucratic, political, and 
business interests in the hydropower industry, which collectively act against alternative energy 
solutions.  Another example, namely, the controversial Xaxaburi Dam in Laos was referenced as a 
case in which the 1995 Mekong Agreement and other international laws were violated.  Ms. Deetes 
argued that the Mekong River Commission (MRC) failed to adequately address resulting conflicts 
and, consequently, does not provide an appropriate forum for international discussion on regional 
hydropower projects.  The presentation ended with the argument that research conducted on the 
Mekong was primarily used by civil society groups—and not by governments or companies—and 
that decisions were therefore not made based on available knowledge.  Apart from debilitating 
effects on ecosystems and dependent communities, Ms. Deetes expressed concern over the 
potential loss of local knowledge in the Mekong region as one of the irreversible impacts of 
hydropower development.   

 

DISCUSSION 

Knowledge and Decision-Making 

Mr. Koponen expressed frustration with not using knowledge in decision-making and expressed 
concern over where to direct research in order to help the people.  As an index of ecosystem 
complexity and local knowledge, Ms. Deetes explained that there are over 200 different fishing 
strategies employed in the Mekong region.  In response to concerns raised over local knowledge, 
Dr. Nick Souter argued that the issue is not only that local knowledge may be lost, but that it also 
becomes irrelevant when new systems are instituted with the construction of the dam, which 
changes the ecosystem completely.  Correspondingly, he argued that it becomes difficult to develop 
methods to assess potential changes and to model future changes, and posed the question of how to 
model changes in local knowledge.  Dr. Vittoria Elliott acknowledged that some governments are 
doing better than others in terms of incorporating local knowledge into different decision-making 
processes.     

 

Management, Accountability, and Sovereignty 

Mr. Ketelsen discussed the SCA (based in Vietnam), how Vietnam is investing in lower stream dams, 
and how $9 million of government money from emergency relief funds was used to fund a study in 
Cambodia and Vietnam to evaluate impacts of hydropower development on mainstream.  
Correspondingly, he described the challenges arising from the necessity of large amounts of 
resources for advocacy, the lack of an effective forum for discussion, changing power relations, and 
the lack of a platform for decision-making.  Similarly, Dr. Tracy Farrell explained how there is no 
secretariat decision to enforce the conflict resolution process.  Dr. Paradis Someth highlighted the 
issue of respecting sovereignty within the MRC, explaining that even with a procedure already in 
place, action is prevented if one country does not agree.  In addition, he argued that a major issue 
derives from different points of view (e.g., environmental vs. economic) even when the government 



 36 

of each country knows the balance.  Mr. Juha Sarkkula underscored the lack of a methodology for 
social benefit sharing.  Dr. Elliott discussed the difficulties with policymaking, including the lengthy 
process and challenges of moving through the politics.  Dr. Ward concluded the discussion by 
highlighting the issue of sovereignty, particularly in a context in which countries make decisions 
about developments in another country, and the problem of inequality, especially in benefit sharing.    

 

Mekong Hydrologic Variability and Climate Change Impacts 

PRESENTATION 6: Mekong Hydrological Variability and Climate Change Impacts on Mekong 
Wetlands 

Presenting on the topic of Mekong Hydrological Variability and Climate Change Impacts on 
Mekong Wetlands, Mr. Tarek Ketelsen (International Centre for Environmental Management 
(ICEM)) discussed climate dynamics and vulnerability assessments of different ecozones in the 
Lower Mekong Basin wetlands.  The main objectives of his research on wetland sustainability are 
twofold: (1) to undertake a climate change impact and vulnerability assessment for the Mekong 
wetlands considering their functions and biodiversity, and (2) to provide recommendations for 
adaptation options aiming at securing wetland values.  Adopting a hydro-geomorphic approach—
which analyzes functional links in wetland systems in terms of geomorphology and landforms, 
water budgeting and availability, and hydrology (nutrient and water cycling processing)—in 
conjunction with the MRC classification system based on vegetation and habitat types, the study 
focused on nine case-study wetlands in Cambodia, Laos, Thailand, and Vietnam that were selected 
based on climate zoning and their ability to serve as a representative sample of wetlands in the 
Lower Mekong Basin.  Assessments of vulnerability to climate change were made primarily based 
on the relative exposure of wetland types to changes in temperature and average annual 
precipitation.  Upscaling wetlands vulnerability and adaptation response measures and 
downscaling climate change threats for changes in hydroclimate, the studies revealed that many 
flooded forests were highly vulnerable and that the most vulnerable wetlands were located in 
Cambodia.  As a result of the vulnerability assessments of the study, priorities may now be set for 
each country on how to maintain and protect vulnerable wetland habitats. 

 

 
Figure 5: Vulnerability Assessment by Wetland Type 
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DISCUSSION 

Groundwater 

Dr. Ward asked about the availability of information on groundwater to which the response that 
there was not a lot of information available in this region was given.     

 

Methodology 

Dr. Felkner posed the question about the methodology of prioritizing vulnerability, asking whether 
it was calibrated to other case studies where actual degradation was measured and whether there 
were easily accepted criteria for vulnerability.  In response, Mr. Ketelsen explained that there is a 
less formal participatory method in which a series of questions were posed to focus groups and that 
other variables, such as the use of key species as indicators of the stability of wetlands, were used to 
evaluate vulnerability of wetland habitats.  On the issue of methodology, Dr. Kolata emphasized the 
necessity of sharing methodologies in both social and hard sciences and raised the question of how 
to optimize methodology.   

 

Assessment 

Referencing a previous ICEM study on terrestrial ecosystems in 2002-2003, Mr. Ketelsen 
highlighted the necessity of updating such studies to understand what is left in terms of assets in 
terrestrial ecosystems and how such assets have changed over time; in addition, he mentioned the 
Mekong Protected Areas report in discussing the importance of redoing assessment studies.  
Interestingly, Dr. Tracy Farrell highlighted a recent report produced through the World Bank on the 
assessment of the relative dependency of different countries on natural resources, which revealed 
that Cambodia was at the top of the list in a regional assessment of direct dependency and stocks of 
services and flows.     

 

 

PRESENTATION 7: Uncertain Future of Mekong’s Hydrology 

In a presentation entitled, Uncertain Future of Mekong’s Hydrology, Dr. Matti Kummu (Aalto 
University, Finland) provided an overview of the Mekong hydrological regime in the context of 
climate change, shifts in ENSO intensity, and the defining flood pulse as well as discussed 
cumulative impacts of physical and anthropogenic factors as causes for uncertainties in the future 
hydrology of the region.    
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              Figure 6: Hydrological Regime Baseline Data (from Lauri et al. (2012))2 

 

 
Figure 7: ENSO as a Driver in Climate Variability 

 
 
Annual monsoon intensity for the past 700 years was recreated with a MADA PDSI dataset, which 
revealed that hydrometeorological variability has increased significantly over the last 50 years, 

                                                             
2 Lauri, H., H. de Moel, P. J. Ward, T. A. Räsänen, M. Keskinen and M. Kummu 

2012 Future Changes in Mekong River Hydrology: Impact of Climate Change and Reservoir Operation on Discharge.  Science of the Total 

Environment 438: 477-489. 
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particularly in the form of increased dry years, as a result of natural variation (e.g., ENSO)3.  Dr. 
Kummu presented a climate change scenario with projected changes in annual precipitation and 
daily maximum temperature changes, which predicted temperature increases in most places; 
correspondingly, he raised the issue of whether the monsoon would be stronger or weaker in the 
future as a response to climatic changes.  Cumulative impacts, including average annual runoff, 
climate change, and hydropower development, were discussed in terms of implications for the flood 
pulse, which is essential as the main ecosystem driver in the region.  In particular, Dr. Kummu 
highlighted the impacts on the Tonle Sap, such as decreased floodplain in upper regions, decreased 
lake size due to hydropower production, and vegetation and habitat changes in the floodplain.  The 
presentation concluded with the acknowledgement that although the base of floodplain dynamics 
and hydrology was known, many uncertainties still exist pertaining to trends in inter-annual 
variability, the influence of possible future extreme weather events on the flood pulse, the direction 
and magnitude of climate change impacts on monsoon intensity, and the quantity and management 
of hydropower projects. 
 

                                               
Figure 8: Extant and Proposed Hydropower Developments 

                         
 

                                                             
3 Räsänen, T. A. and M. Kummu 

 2013 Spatiotemporal Infleunces of  ENSO on Precipitation and Flood Pulse in the Mekong River Basin.  Journal of Hydrology 476:154-168. 
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DISCUSSION 

Research Agenda 

Dr. Felkner asked for elaboration on the next steps in the research agenda and topics, to which Dr. 
Kummu replied that an emphasis would be placed on links to productivity of the floodplains in the 
Tonle Sap and that there was great interest in joining a research initiative that concentrated on 
processes of transition, particularly with respect to the livelihoods of the local people living on the 
Tonle Sap floodplain.     

 

Flood Pulse Systems and Dynamics 

A series of questions were posed by Dr. Kolata in which he asked whether different kinds of flood 
pulse systems were considered from hydrological perspectives or not, if flood pulse systems are 
different in significant ways depending on regional context, if there are different kinds of flood 
pulses (e.g., riverine vs. lacustrine), what are the physical differences between different flood pulse 
systems, and whether those physical differences would have implications for streaming into social 
impacts and constraints on adaptability.  Dr. Kummu explained that there are indeed different flood 
pulses with different functions and correspondingly different models.  Dr. Kolata clarified that there 
are different flood pulse dynamics even within the same basin.  Expanding on this topic of flood 
pulse dynamics, Mr. Ketelsen asked what the tipping point would be to stop the reverse of the Tonle 
Sap and how much degradation would have to occur to stop the reversal of the Tonle Sap flow.  In 
response, Dr. Kummu explained that he did not think it would be possible to stop the reversal of the 
Tonle Sap flow, that even if the flood pulse was smaller and shorter, there would nevertheless still 
be a flood pulse.  Elaborating on the topic, Dr. Kummu argued that the flood pulse is closely related 
to the water level in the Mekong and that fluctuations in the Mekong water level would directly 
impact the Tonle Sap.  Mr. Koponen added the point of a possible delay in the flood pulse and 
stressed the necessity of analyzing potential tipping points. 

 

 

PRESENTATION 8: Introduction to Research Activities in the Department of Rural Engineering 

Dr. Sarann Ly (Institute of Technology of Cambodia) gave an Introduction to Research Activities 
in the Department of Rural Engineering in which he provided a background of the types of 
ongoing research projects, modeling techniques, available datasets, and facilities and equipment of 
the Department of Rural Engineering.  Research topics that fall under the expertise of the 
department include surveying, GIS, water resources, hydrology, irrigation, environmental 
engineering, and pollution control.  Specific examples of current research programs consist of the 
following: 

 
 Geostatistical interpolation of meteorological data for hydrological modeling 
 Application of TANK, HEC-HMS, and SWAT models to a Tropical Monsoon catchment of the 

Tonle Sap, Cambodia 
 Sediment dynamics in the river at the watershed scale 
 Hydro-pedological characteristics of the watershed 
 Improvement and monitoring of irrigation system efficiency 
 Improved irrigation water management to increase rice productivity in Cambodia 
 Estimating the discharge of the tributaries of the Tonle Sap using Artificial Neural Network 
 Optimizing cascades of hydropower in 3S (Sekong, Sesan, and Srepok) Rivers Basin 
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 Exploring Tonle Sap and Mekong region futures 
 Improving water governance and climate change adaptation in Cambodia 
 Solid waste management 
 Composting modeling 

 
Dr. Ly employs geostatistical interpolation for rainfall and other parameters that are applied to 
time series data, conducts comparative analyses with other deterministic algorithms, and uses 
interpolated rainfall for hydrological modeling.  At present, there are six running projects in 
experimental basins that seek to measure temperature, relative humidity, wind speed, rainfall, solar 
radiation, and evaporation at various weather and hydrological stations.  Simulations of sediment 
discharge are being conducted and HEC-HMS and SWAT models incorporate basin characteristics 
and meteorological data.  Soil data are collected in order to provide physical characteristics 
necessary for hydrological modeling and environmental engineering.  Other data available through 
the Department of Rural Engineering include land cover data (satellite photos from 2011) and 
Digital Elevation Models (from ASTER for the whole of Cambodia with a resolution of 30 m).   

 

DISCUSSION 

Laboratory Analysis 

Dr. Binford asked if soil analysis (pH, cation exchange capacity, organic matter) could be conducted 
in the Department of Rural Engineering laboratories.  Dr. Ly explained that soil analyses that are 
focused on physical soil and hydro-pedological characteristics are performed at the laboratories.   

 

PRESENTATION 9: Hydrological Impacts on Suspended Sediment Transport in an Agricultural 
Catchment 

Presenting on the Hydrological Impacts on Suspended Sediment Transport in an Agricultural 
Catchment: Measurement and Modeling, Mr. Chantha Oeurng (Institute of Technology of 
Cambodia) discussed the importance of sediments for ecosystem sustainability and nutrient supply 
and the risks posed to sediment regimes by hydropower development and land use.  As outlined by 
Mr. Oeurng, the main objectives of research are to study the hydrological impact on sediment load 
transport in an agricultural river catchment and to assess catchment hydrology and long-term 
sediment yield through modeling approaches.  Risks of sediment transport in the river include the 
loss of fertile soils, reservoir sedimentation, and negative impacts from toxic substances (heavy 
metals and pesticides) on aquatic habitats and ecosystems.  Through the collection of data and 
hydrological and sediment modeling, a record of historical sediment yield can be generated and 
areas with critical soil erosion can be identified.  Variables such as turbidity, water level, 
conductivity, and soil composition are measured through sediment sampling and allow for 
measurements of cumulative water yield and sediment transport to be made.  Over a period of two 
years, sediment transport was observed to determine the temporal variability of sediment yield in 
comparison with hydrological variability in order to identify transport dynamics in terms of 
hydrological and climate factors.  In addition, the Soil and Water Assessment Tool (SWAT) model, 
developed by the USDA, is employed to investigate the relationship between land management 
practices, sediment and chemical yields, water supply, and climate change across various scales.  
Serious concern was expressed over the potential consequences of hydropower projects (e.g., 
reservoirs) on sediment load and nutrient production, which would have considerable implications 
for linked ecosystems and livelihoods. 
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DISCUSSION 

Hydrological Modeling 

In response to a question posed by Dr. Binford regarding the duration of the study in the Tonle Sap, 
Dr. Ly elaborated that observations for the project had been made for nearly two years from 2010, 
that there are many sub-projects, and that the actual sediment response was different from model 
behavior.  In this way, the catchment behavior did not seem applicable to the model, but that there 
has been improvement in the research on human impacts and climate change in association with 
regional partners and through international research collaboration.  Mr. Ketelsen asked for an 
explanation as to why there was such a large change in sediment if the hydrology was supposedly 
not changing substantially.  Dr. Ly clarified that the rainfall intensity was high and thus produced a 
large change in sediment.  He explained that although the model did not seem consistent for daily 
measurements, it nevertheless simulated well for inter-annual variability in sediments (e.g., 10-
year period) and allowed for the identification of erosion-prone areas with respect to water 
management practice and climate change.   

 

Human Dimensions 

Dr. Kolata asked about the landholding pattern in relationship to crop choice, the size of farms, and 
the extent to which the human dimension had been incorporated into the research.  Dr. Ly 
responded that he did not work as much on agricultural lands, but that data (e.g., crop choice, 
fertilizers) from other field surveys could be applied to the model.  He added that the catchment is 
dynamic in terms of modeling work and changes from year to year when water management was 
active in the region.   

 

Mekong Ecology 

PRESENTATION 10: Strengthening Conservation Leadership 

Representing Fauna and Flora International (FFI), Dr. Nick Souter and Mr. Ratha Sor presented on 
the topic of Strengthening Conservation Leadership: Capacity-Building for Sustainable 
Development in Cambodia, highlighting the program objectives, research projects, and outputs of 
the FFI organization in collaboration with the Centre for Biodiversity Conservation at the Royal 
University of Phnom Penh (RUPP).  As stated in the presentation, the program goal of the FFI is to 
significantly advance biodiversity conservation and sustainable development in the Lower Mekong by 
strengthening individual and institutional capacity across the academic, non-government and 
government sectors in Cambodia; this is accomplished in part through the development of 
postgraduate education, conservation research, and information dissemination through the Centre 
for Biodiversity Conservation.  In addition to advancing postgraduate education and vocational 
training, FFI also seeks to increase government agency and NGO capacity by providing training, 
experience, and connections.  As a result of these efforts, there has been an improved capacity for 
monitoring fisheries and other ecosystems, evaluation and improvement in the effectiveness of 
conservation responses, and greater cooperation among universities, government, NGOs, and 
scientists in Cambodia and other countries.  At present, current research expertise at FFI is focused 
on bats, birds, butterflies, amphibians, reptiles, and zooplankton (rotifers) and research outputs 
include three field guides/methodological manuals, the Cambodian Journal of Natural History, a 
series of conferences and invited lectures, and media and press releases.   
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In particular, Mr. Sor conducts studies on freshwater ecology and specifically focuses on 
zooplankton (rotifers), which are an important source for fish larvae and vital in maintaining the 
ecological balance in freshwater ecosystems.  Research objectives consist in the following, as 
outlined in Mr. Sor’s presentation: 

 
 Develop knowledge on rotifer species diversity and distribution in the upper Cambodian 

Mekong River Basin; 
 

 Evaluate utility of some species as bio-indicators of freshwater quality; 
 

 Build a knowledge base and biodiversity record for continuing research; and 
 

 Establish baseline for assessing the impacts of dams on the lower Sesan and Srepok Rivers. 
 

Correspondingly, 50 localities in various habitat types (rivers, streams, lakes, reservoirs, and 
ponds) across 3 provinces (Kratie, Stung Treng, and Ratanakiri) have been sampled to date for data 
on zooplankton and water quality parameters.     

 

DISCUSSION 

Program Objectives 

At present, Dr. Souter emphasized that the 2 main objectives of the program revolve around 
research and teaching.  He added that there are ongoing efforts to make the program more 
sustainable and less dependent on external funding.   

 

 

Mekong Fisheries 

PRESENTATION 11: Cambodian Fisheries 

Dr. Vittoria Elliott (Scientific Capacity Development Initiative (Sci-Cap)) gave a presentation on 
Cambodian Fisheries in which she described the current status of fisheries in the Lower Mekong 
Basin, the social, cultural, and economic roles implications and impacts of current fishery 
developments, future projections for fishery sustainability and management, and the connections 
between research activities and policy management.  Dr. Elliott underscored the vital importance of 
the Tonle Sap fisheries in Cambodia as one of the largest fisheries in the world, a major source of 
protein and economic value for the country, and a resource upon which many livelihoods are 
dependent.  In addition, she raised the issue of indiscriminate fisheries in which high fishing 
pressure and indiscriminate fishing often contribute to a rising fishing mortality (F) over time, as 
seen in the Tonle Sap.  With respect to future projections, main changes expected are in 
management and politics, hydrology, habitat transformations, socioeconomic behaviors, and other 
factors (mismanagement and overfishing).  Following the abolishment of fish lots by the 
government in March 2012, there has been a shift to open access fishing with little or no 
management, which has important implications for fishery sustainability, especially in the face of 
hydrological changes.  Collaborative efforts between Sci-Cap and Inland Fisheries Research and 
Development Institute (IFReDI) aim to decentralize natural fisheries resources, minimize conflict, 
create jobs, ensure food accessibility, and stabilize cheap protein.  Ms. Elliott acknowledges that 
there are still major data gaps pertaining to fisheries distribution, ecological patterns, habitat 
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linkages between human activities and aquatic fauna, nutrient flows, and integration with 
hydrological and environmental variables, all of which necessitate continuous monitoring and 
incorporation into management and policy in order to be filled.  In order to address such lacunae in 
data, there have been efforts to develop databases and standardize methodological approaches to 
monitor data, coordinate research activities, initiate and facilitate collaboration, and integrate 
natural and social sciences.  Correspondingly, primary data have been collected and organized into 
open access databases, systematic monitoring systems have been developed, demonstration cases 
have been implemented to test and highlight best practices for fisheries management, 
recommendations have been adopted by government agencies when deliberating over hydropower 
policy and management decisions, and a baseline from which to review fisheries law 
implementation has been established.   
 

             
Figure 9: Map of Community Fisheries and Conservation Areas in the Tonle Sap Lake 

 

DISCUSSION 

Hydropower Development and Fisheries 

Mr. Juha Sarkkula posed a question regarding the effect of dams on fisheries to which Dr. Elliott 
replied that this relationship is another major data gap that needs to be filled; however, she 
explained that there is a proposal currently under review for a project that will include this aspect.   

 

Human Activities and Response 

There was discussion on the relationship between species diversity and human usage, particularly 
with respect to protein consumption by human populations.  Based on work conducted by the 
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Mekong River Commission, it was found that there are protein-deficient populations and that small 
changes in fish can actually result in protein deficiency.  Dr. Ward added that there is research being 
conducted by a team based at the Australia National University (ANU) but that protein replacement 
of fish requires extensive work.   

 

Dr. Ward elaborated on a previous study in which individuals were asked what their response 
would be if, for example, the fish population was reduced by 50 percent, to which the majority of 
people responded that they would not move.  Dr. Ward attributes this reluctance to move away to 
strong cultural traditions and linkages to place.  The point was also made that prior to the existence 
of fish lots, there were very strong cultural institutional rules for community management of 
fisheries and that people and their responses need to be taken into consideration.  Such a 
consideration can be seen, for instance, in the negotiation between new, effective ways of fishing 
and traditional fishing practices.   

 
Another topic that arose in the discussion was the issue of fish food preferences, which was raised 
by Dr. Elliott.  A related question, therefore, considered what changes individuals would be 
prepared to make in terms of what types of fish they would eat.  Dr. Elliott highlighted the 
importance of cultural values and practices, citing superstitions associated with particular species, 
and the fact that although some species may have higher protein content, they are not necessarily 
favored as they may be discounted due to superstitions/beliefs or else sold for higher profit.   

 

Environment, Sustainability, and Management 

Mr. Koponen asked about the existence of mitigation efforts in response to habitat destruction and 
resource cuts.  Dr. Elliott explained that more people are accessing more areas and that the amount 
that the lot system would take out of the larger Mekong fisheries system was huge, but that people 
are no longer harvesting as much now and that there has been gradually better organization; 
nevertheless, the numbers are not being reported.   

 
In response to a question posed by Dr. Binford about the enforcement of conservation areas, Dr. 
Elliott explained that there is a range in management, from upper regions near the bird sanctuary 
where there is some degree of management, to areas such as the locales where the fishing lots used 
to be, where there is little or no management.   

 
Dr. Felkner asked if there was a sense of a potential fisheries collapse to which Ms. Elliott 
responded that there are differing viewpoints; however, she felt that there was not a sense of such a 
collapse at present, but that if mismanagement and lack of management continued into the future, 
then perhaps there would be a threat of this happening.  At present, she added, take is not as 
efficient so fish are actually larger and able to grow in number, so the short-term trajectory of 
fisheries appears to be manageable but the long-term may be problematic. 

 

Dr. Binford asked whether or not a conflict existed between fish habitats and agriculture.  Ms. Elliott 
subsequently discussed the development of land use areas into irrigation networks for rice farming, 
which consequently places pressure on fisheries. As a result, the balance between fisheries and rice 
farming is becoming increasingly precarious.       

 

Data 
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On the topic of data, Dr. Ward questioned the reliability of the baseline values to which Ms. Elliott 
replied that there is research on trends in consumption and attempts to obtain more household 
data.  She explained that certain areas that were being protected previously as a result of the lot 
system are no longer protected as a result of the abolishment of the lot system, that land use areas 
are being converted into irrigation networks for rice fields, and that the balance between fisheries 
and rice farming is becoming more difficult to uphold.  Data based on GIS land use information is 
being used to track changes over time.   

 
Addressing the lack of data on fish monitoring levels, Dr. Felkner asked if there was data on recent 
trends on fish levels.  Ms. Elliott elaborated that there are selected sites where certain groups 
collect fishery data; in addition, she stressed the necessity of good quality data and, 
correspondingly, attempts to train community groups in methods for collecting high quality data. 

Mekong Agriculture 

PRESENTATION 12: Integrated Agricultural Modeling in the Mekong Region 

In his presentation entitled, Integrated Agricultural Modeling in the Mekong Region, Mr. Jorma 

Koponen (EIA Limited and World Bank) discussed agricultural modeling at basin, provincial, and farm 

levels, incorporating a series of variables such as climate change, crop yields, hydropower development, 

sedimentation, primary and fish production, and erosion.  Mr. Koponen emphasized the necessity and 

applicability of integrated modeling, citing the IWRM Hydro-Agro-Economic model, which was 

developed in the Mekong region by the Mekong River Commission and the World Bank, as an example 

of truly integrated modeling.  At the basin level, a study was conducted by the MRC on the impacts of 

hydropower development on fisheries in which water, sediments, and hydropower were modeled in 2009-

2010.  Mainstream and non-mainstream dam scenarios were developed based on watershed erosion, 

transport, and sedimentation in reservoirs.  Findings revealed a great decrease in sedimentation in the 

Tonle Sap, a decrease in primary production (periphyton and phytoplankton), and a reduction in potential 

fish production.   

 

 
Figure 10: Sedimentation Baseline Measurements (left) and Sedimentation under High Development (right) 
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Figure 11: Primary Production--Decreases in Periphyton (left) and Phytoplankton (right) 

 

Watershed/Provincial level modeling was also conducted to investigate wet season average rice yield 

(Laos), supplementary irrigation needs (which varied widely across different areas), dry season maize 

irrigation, and watershed erosion.  At the farming scale, flooding probability and impacts on crops was 

measured in addition to inter-annual variability in crop yields, the latter of which was shown to be 

generally high, although low areas tended to have more constant yield.  There also appeared to be 

increased rainfall variability although the selection of planting dates correlated with variation in yields, 

thus highlighting the economics of adaptation options.  The presentation concluded with a series of 

objectives for future work, which consisted in establishing collaboration for additional projects, 

promoting modeling tools and tools in decision-making and investment processes, verifying model 

results, bridging gaps in data (e.g., sediment data), connecting research to socioeconomic issues, and 

further developing riparian IWRM modeling capacity.   

 

DISCUSSION 

Climate Change Scenarios 

With respect to climate change scenarios that extend until 2050, Dr. Felkner discussed the 
possibilities of huge reductions in fish outputs, deficits for crop inputs for different crops, increases 
in sedimentation, and increases in inter-annual variability.  Mr. Koponen responded that there are 
different scenarios and stressed the need to relate climate change to hydropower in modeling.   

 

Modeling 

Dr. Binford asked for elaboration on what the program wanted the riparian model to do.  Mr. 
Koponen explained that there was a strong desire to link the socioeconomic component into the 
modeling, to address the question of risk avoidance and food security, and to develop human-
oriented ways of modeling.  Another issue raised was that of tipping points and greater stresses to 
systems, and how to incorporate such issues into modeling and projected scenarios.       

 

Socioeconomic Issues 

When discussing the types of socioeconomic issues to be considered and incorporated into 
modeling, risk aversion, food security, and financial income were listed as variables.   
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PRESENTATION 13: Activities in the Mekong River Commission 

Representing the Mekong River Commission (MRC), Dr. Paradis Someth provided a presentation 
entitled, My Activities in the MRC in Brief in which he discussed sediment sampling, water level 
characteristics, and water use in the Mekong River.  Through the Mekong-HYCOS network, which 
hosts 49 telemetry stations across mainstream, tributary, and tidal contexts in the Mekong Delta, 
rainfall and water levels can be recorded and monitored.  Sediment samples are collected in Equal 
Width Increments (EWI) and Equal Discharge Increments (EDI) to measure suspended sediment, 
bed load, and bed material along the Mekong River and tributaries.  Water level characteristics, 
including high and low flows as well as the effect of the tide, are measured on the Mekong River.   
 

  
Figure 12: Water Level Characteristics of the Mekong River--Low Flow (left) and High Flow (right) 

 
 
Dr. Someth elaborated on Procedures for Water Use Monitoring (PWUP) in which water use for 
irrigation (consumptive power) is monitored in the mainstream, taking into account hydropower 
development in the form of existing and planned irrigation projects.   
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Figure 13: Existing and Planned Irrigation (left) and Dam (right) Projects 

 
Unfortunately, as Dr. Someth explained, it is difficult to obtain information on water use from 
governments and that attempts are often made to conceal the use of water from the Mekong.  The 
MRC procedures can be summarized as consisting in data collection, notification, and the 
maintenance of flow in the Mekong mainstream.   

 

DISCUSSION 

Water Levels 

Following the presentation, there was discussion over water level change along the mainstream 
with a comparison between Chian Sen and My Thuan.  It was argued that changes were not natural, 
but rather mainly caused by the construction of Chinese dams; however, there have been no studies 
or notifications of changes caused by Chinese dams on downstream water flow and levels 
notwithstanding effects also propagated back upstream.   

Scale of Analysis 

It was explained that studies were conducted in 4 different countries across 3 scales (big, medium, 
and small) with respect to the comparison between domestic usage and exports, with results 
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suggesting that there were major differences between scales.  Dr. Binford also raised the question 
of how much irrigated rice was still managed by family farms as opposed to corporations.           

 

THE TONLE SAP 

PRESENTATION 14: The Tonle Sap 

Mr. Juha Sarkkula (Aalto University, Finland) presented on the topic of The Tonle Sap in the 
context of deliberative governance, the need for information that would facilitate sustainable 
development in connection with decision-making processes, and the pressing need for reform and 
development in implementation to help communities who are dependent on the resources 
provided by the Tonle Sap.  Mr. Sarkkula emphasized the importance of finding a balance between 
the hydrologic environment and society, especially with respect to developing strategies to assist 
people who have suffered great damage from development in the region adapt to changes and new 
situations.  Correspondingly, he called for research as a way of building capacity for making 
appropriate plans, arguing that a new generation of capable people backed by innovations and new 
studies could enable capacity-building in countries.  In terms of cost-benefit valuation, Mr. Sarkkula 
made the point that just as there are systems for benefit sharing, it is equally important to have a 
framework for sharing costs coming from developments.   

 

DISCUSSION 

Building Capacity and Sovereignty 

In response to discussion about capacity building, Dr. Farrell made the distinction that national 
capacity needed to be built and that issues of sovereignty needed to be addressed.  The argument 
was made that countries are exercising their power, but that information and knowledge are 
viewed as power and are therefore more difficult to obtain.  Dr. Farrell underscored the necessity of 
building a better sense of confidence and security.  Adding to these points, Mr. Ketelsen argued that 
the issue is not just about bringing the right kind of information to the table, but also bringing more 
people to the table in an effort to open the space for discussion, bring diverse people to the 
discussion, and increase the role of NGOs and civil societies.  Following these comments, Dr. Someth 
argued that change would have to occur in represented countries and not through the MRC.  Dr. 
Kolata referred to the notion of “global civics” as an alternative to national sovereignty, but warned 
of the problems associated with forms of global governance.  Ms. Deetes expressed concern that 
discussions and research may be behind compared to ongoing construction and development, 
asking if such research efforts would be too late.  Concluding the discussion, Dr. Binford pointed to 
how previously dam construction had been funded by the World Bank, but that it had now become 
national and private.   
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Day 2: June 13, 2013 
Center for Khmer Studies, Siem Reap, Cambodia 

 

In a tripartite presentation (denoted as PRESENTATIONS 15A-C) summarized as WWF Ecosystem 
Services Valuation in the Greater Mekong Sub-Region, Mr. Keavuth Huy (WWF-Cambodia), Ms. 
Barbara Pollini (WWF-Cambodia), and Dr. Louise Gallagher (WWF-Greater Mekong) discussed 
the application of GIS and remote sensing techniques in monitoring land cover and land use change 
over time, regional ecosystem service valuation, particularly through the use of InVEST models, and 
Green Economy and sustainable development, respectively.   
 

Remote Sensing/GIS in the Mekong 

PRESENTATION 15A: GIS and Remote Sensing 

Mr. Huy gave a presentation entitled GIS and Remote Sensing in which he described the use of 
remote sensing techniques to research landscape changes, especially transformations in forest 
coverage and land use, in the SSK and Eastern Plain Landscape (EPL) regions of Cambodia.  Spatial 
datasets included those in vector format, which provide information on wildlife (especially dolphin) 
distribution, waterholes, base maps, and global land cover (2002-2009), whereas raster datasets 
consisted in Spot 5 images (2002, 2006, and 2013 (SSK)), Landsat 7 ETM images (2002 and 2006), 
Digital Elevation Models (DEM), and PopAsia forest loss maps.  Based on such datasets, it was found 
that there was an 8% loss in forest cover from 2002 to 2009 in both SSK and EPL regions of 
Cambodia.   
 

 
 

Figure 14: Change in Forest Cover between 2002 and 2009 in the SSK Landscape with Evidence for 8% Loss in 
Forest Cover 
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Figure 15: Map of Land Cover Change from 2002-2009 in the Eastern Plains Landscape (EPL) with Evidence for 

8% Loss in Forest Cover 

 
In addition, land use change analysis conducted in the EPL region from 1993 until the present 
charted the extensive conversion of areas into economic land concessions and protected areas.   
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    Figure 16: Map of Land Use Change between 1993 and 2012 in the Eastern Plains Landscape (EPL) 

 

ECOSYSTEM SERVICES VALUATION AND INVEST 

PRESENTATION 15B: Regional Ecosystem Service Valuation 

Working at the regional level, Ms. Barbara Pollini presented research objectives, modeling and 
scenario generation tools, ongoing projects, and data outputs in her discussion of Regional 
Ecosystem Service Valuation.  Ms. Pollini justified research conducted at the landscape scale as 
enabling observation and management of the conservation of natural capital (species, places, and 
processes), reduction in the human footprint, maintenance of ecosystem services, and efforts to 
secure climate change resilience.  In addition, she emphasized the necessity of working at the trans-
boundary level since most ecosystem services operate at this scale, as well as, advocated a 
landscape approach towards regions with endangered species and areas with major threats to 
environmental conservation, citing several related landscape-level ecosystem services valuation 
projects in the Greater Mekong Subregion (GMS).   
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Figure 17: Current Landscape-Level Ecosystem Services Valuation Projects in the Greater Mekong Subregion 

 
The principal valuation method discussed in the presentation was InVEST (Integrated Valuation of 
Environmental Services and Tradeoffs), which is a GIS-based system using production functions to 
evaluate ecosystem services, analyze the spatial distribution of ecosystem services, and to quantify, 
map, and measure ecosystem service impacts on alternative resource decisions.  More specifically, 
Ms. Pollini discussed InVEST attributes, which included the ability to evaluate multiple services and 
tradeoffs, the use of spatially explicit data, the incorporation of production functions, the 
integration of biophysical and economic variables, the evaluation of change, and the accessibility of 
the model as a free and open source.  A range of simple (Tier 0 or 1) to very complex (Tier 3) 
models is being used and developed to monitor both marine and terrestrial services.  At present, 
the Natural Capital Project is working on developing a scenario generation tool which would use 
stakeholder knowledge to define the likelihood of land cover conversions, the amount of change 
wanted or expected, and the respective priority placed on each land cover type.   

 

Another project that applies InVEST modeling is TREEMAPS (Tracking Reductions in Emissions 
through Enhanced (carbon) Monitoring and Project Support, which analyzes major threats to 
biodiversity and ecosystem services in consideration of the status and value of ecosystems services 
currently provided in the landscape.   

 
Ms. Pollini concluded her presentation with an outline of different InVEST models that are used to 
monitor and evaluate water purification, sediment, water yield, and carbon assessment (conducted 
using Light Detection and Ranging (LIDAR)).  In addition, the InVEST Water Yield Model provides 
data on land use and land cover, plant and water availability, soil, precipitation, watersheds and 
sub-watersheds, and plant transpiration.  
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Sustainable Development 

PRESENTATION 15C: Green Economy and Sustainable Development 

The third component of the WWF presentation was a discussion of Green Economy and 
Sustainable Development by Dr. Louise Gallagher who elaborated on the philosophy and 
objectives of Green Economy at the WWF-Greater Mekong and discussed the reconciliation of 
environmental conservation with development options, socioeconomic dependency, and 
policymaking in an effort to promote and maintain sustainable development of ecosystem services.  
Dr. Gallagher underscored the necessity of not only focusing on the protection of natural habitats, 
but also in recognizing and preserving the services (e.g., health, education, transportation) and 
products secured from such habits.  More specifically, the focus areas of Green Economy were listed 
as (1) landscape conservation, especially through influencing development policies; (2) protected 
areas (as ecosystem suppliers); (3) river integrity and sustainable hydropower, with a large focus 
on dam projects and the freshwater stewardship program that is run by the WWF; and (4) 
sustainable financing for conservation, with an emphasis on incentives for conservation.  In these 
ways, as Dr. Gallagher explained, the objective of Green Economy is to go beyond valuation to 
incentives as a means of linking ecosystem services and socioeconomic dependency (commodities 
production, economic sectors, and businesses), looking at green incentives for protecting areas, 
evaluating the costs and benefits of development and how they are shared, developing scenarios for 
landscape change, and providing a link between policy management choices and development 
options.  
 

                                    
              Figure 18: Diagram of Steps for Moving from Valuation to Incentives 
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DISCUSSION 

Conflict and Reconciliation 

On the topic of forestry change and mining, Dr. Gallagher discussed the possibilities of opening 
dialogue with private companies, especially in cases where attempts with government were not 
successful.  She acknowledged that issues in development tend to assume the form of conflict (e.g., 
conservation versus development, environment versus development) and, correspondingly, 
stressed the need to develop a dialogue that does not stem from the perspective of conflict and that 
acknowledges that development is happening.  More specifically, she discussed the approach of 
WWF-Cambodia as working to reconcile differences between rapid development and 
environmental conservation.   

Data: Development and Uncertainties 

With respect to the production functions incorporated into InVEST models, Dr. Felkner posed the 
question of how such production functions were developed.  Ms. Pollini clarified that they develop 
from basic ecological processes that describe the functions of ecosystems.   

 
Dr. Ward posed the question of how uncertainties in the data are presented; more specifically, he 
asked if uncertainties were declared and if stakeholders were allowed to debate uncertainties.  Ms. 
Pollini replied that indeed uncertainties were openly acknowledged and that stakeholder 
involvement throughout the process was necessary and important.  Dr. Gallagher added that there 
was the potential of factoring in uncertainties in model development and discussed the possibility 
of integrating explanations of advantages and limitations of the models into the models themselves.  
Nevertheless, she argued that the tool is more about communication than hard science and that 
visual communication, in particular, was particularly effective in an area with so many languages.   

 

Mr. Ketelsen raised the issue of considering land suitability rather than land changes in the models 
and discussed how some data types (e.g., soil data) were not available and how local knowledge 
could be used to bridge data gaps.  Subsequently, Mr. Koponen confirmed that soil data was the 
most difficult data type to obtain and also warned against the potential pitfalls of using models to 
the point of becoming detached from reality.  In response, Dr. Gallagher explained that the maps 
used are participatory tools that incorporate knowledge from participants who are involved from 
the very start. 

Translation of Scales 

Acknowledging that the knowledge domains of certain groups will likely end at a certain level and 
may not necessarily go up to the large landscape scale that was being discussed, Dr. Kolata asked if 
there was a translation of scales in order to reconcile differences in scale for individuals operating 
at different scales.  Dr. Gallagher replied that it depended on what the tool was being used for and 
who was trying to be reached.  She explained that the scale at which the maps are generated will be 
relevant for whom the map was produced in the first place, highlighting efforts by Green Economy 
to work with multiple stakeholders, including private sector companies.  In addition, Dr. Gallagher 
made the distinction between maps of science and maps of meaning in some cases, explaining the 
importance of producing maps that address questions that have significance for the various types of 
groups being engaged.   
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Ecosystem Services 

PRESENTATION 16: Ecosystem Services and Potential Collaboration 

Representing Conservation International, Dr. Tracy Farrell gave a presentation entitled, 
Ecosystem Services: Consortium of Partners and Potential Links to NSF Opportunity, in which 
she discussed various collaborative research projects that focus on various aspects relating to 
conservation, including food web modeling, nutrient flows, primary production, dynamics between 
ecosystem services and human livelihoods, vulnerability assessments, and hydropower 
development.   
 

 
            Figure 19: Diagram of Nutrient Flows 

 
Dr. Farrell began her discussion by highlighting the primary assumptions of conservation efforts, 
namely, that natural systems are vital for people, natural capital is the foundation, there is a link 
between healthy natural capital and livelihood benefits, and that it is necessary to have governance 
to protect natural capital and establish sustainable production and consumption.  An example of a 
multi-annual conservation project that is the result of collaboration between Conservation 
International and the University California at Santa Barbara (UCSB) is the Food Web Modeling 
Group, which seeks to complete a basic characterization of the fish fauna, including life histories 
and population ecology, of the Tonle Sap and nearby Mekong river, to visualize the trophodynamics 
of the fish community, and to acquire primary data on the hydrological dynamics of the linked 
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Tonle Sap-Mekong water system.  Through such efforts, integrative models linking system 
hydrology, vegetation, and fish productivity can be constructed and, subsequently, future impact 
scenarios can be developed based on different development and climate change.  Additional 
research efforts are directed towards understanding nutrient flows and the ecological functions of 
lakes and rivers and evaluating the impact of changing water levels and flows on aquatic primary 
production.  Dr. Farrell also discussed studies that explored the relationship between different 
ecosystem services (provision, regulation, cultural, and supporting services) and lake and human 
dimensions.  In terms of human dynamics, factors such as coping strategies, poverty, livelihoods, 
food security, and adaptation changes in the face of climate change were all monitored.     
 

                  
    Figure 20: Ecosystem Services Provided by the Tonle Sap Lake and Associated Human Dimensions 

 
Various modeling techniques—including InVEST, ARIES, ESTA, and MIMES-MIDAS—with a range of 
analytical power have been employed to model the linkages between ecosystem services, landscape 
changes, and human activities as well as to conduct vulnerability assessments.  The 3Ss basin has 
been targeted specifically since this area has the greatest concentration of proposed dams, good 
forest cover in Laos and Cambodia, and extant land cover change examples in the highlands of 
Vietnam.  Dr. Farrell concluded the presentation by discussing recent efforts to conserve natural 
capital in the Tonle Sap of Cambodia.  Target areas for sustaining food security, water security, and 
biodiversity were evaluated and, subsequently, top priority areas for protection were identified.  As 
a result of such efforts, 29% of critical natural capital was sustained during the 2012 fiscal year in 
the region.       
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DISCUSSION 

Human Responses: Migration 

Observing that there tended to be an assumption that people would remain in one place in the 
models presented, Dr. Kolata asked what would happen if this was not the case and how potentially 
different human responses would be incorporated into the models and future projections.  Dr. 
Farrell replied that this is what the data suggests and that there is no plan in place in the case of 
vast numbers of people migrating away from the lake.  Correspondingly, the points about how 
much change people can withstand and whether or not migrations were calculated into 
models/scenarios were raised in the discussion.  Dr. Ward added that there seems to be the 
assumption of a linear trend in which people slowly move away and responses can be 
correspondingly easy and gradual; in contrast, he argued that there appears to be a step function 
type of migration in which there are abrupt influxes of people after periods of relatively little 
change.  He highlighted the lack of infrastructure to support the potential influx of large human 
populations.   

 

Scenario-Building in Mekong Futures 

PRESENTATION 17: Scenarios 

In his presentation entitled, Scenarios: Mediating Science and Water Policy Interaction in the 
Mekong, Dr. John Ward (CSIRO) discussed the intersection between scenario-building, decision-
making processes, and the incorporation of scientific data in the domain of policymaking.  The 
presentation was prefaced with a description of the three primary functions of CSIRO, namely, (1) 
to provide internationally reviewed science; (2) to have influence on policy; and (3) to contribute to 
the public good.  Dr. Ward described the increasing interconnectivity of the Mekong region—
particularly through foreign investment, infrastructure, transportation, migration, and energy 
grids—and the fact that decisions are nevertheless still primarily made in isolation, thus justifying 
the necessity of establishing a process by which policymakers can begin to work outside national 
mandates and to think of the Mekong in terms of broader regional, international implications.  Dr. 
Ward presented a diagram in which structured (high consensus of values and high levels of 
uncertainty) and unstructured (high levels of contested values and high levels of uncertainty) 
policy arenas were produced as a result of plotting the consensus of values against the consensus of 
facts and knowledge, arguing that the role of science was to maintain complexity and to expand the 
problem rather than to constrain it.  As a means of addressing the complex combination of values, 
norms, facts, and uncertainty, Dr. Ward underscored the role of scenario analysis in introducing a 
systematic framework to assist scientists and policymakers in their choice of engagement.   
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Figure 21: Diagram of the Uncertainty Matrix (from Stirling (2010)4) in Relation to Locating Mekong Water 

Management And Scenario Attributes 

 
More specifically, Dr. Ward described the Challenge and Reconstruct Learning (ChaRL) program, 
which was comprised of a series of five workshops in which different levels of scientific evidence 
were presented and beliefs were carefully documented.  Main pending decisions in the Mekong 
region used for scenario analysis included the following:  
 

 Mekong River dams 
 Large-scale water diversion 
 Sea level rise in the delta 
 Rubber plantations 
 Railways 
 Mining 
 Pending investments that were made internationally but that would have regional 

ramifications 
 

A primary objective of the workshops was the reconciliation of beliefs (mental models) with 
scientific evidence (alternative beliefs) and of assumptions with causality that links pending 
decisions with future visions.  Through complex systems modeling as a result of the integration of 
research results on government policy and climate change, various factors could be incorporated 
into the analyses, including markets, households, flora, fauna, and landscapes.  As a result of the 
workshops, it was found that eventually heterogeneity in different ecosystem services, 
environmental conditions, populations, responses, and policies were recognized and that, through 
such recognition, individuals could begin to account for differences in the Tonle Sap, provide more 
tailored responses, and to assign change to the decision-making process. 

 

                                                             
4 Stirling, A. 

 2010 Keep it complex. Nature 468(7327):1029-1031. 
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DISCUSSION 

Workshop Design 

Dr. Felkner posed the question of how participants were selected for the ChaRL workshops on 
scenario analysis.  In response, Dr. Ward explained that there was negotiation of the participant list 
and that participants included embassy personnel, founders, and donors.  On this issue, Dr. Binford 
asked which stakeholders were omitted from the process to which Dr. Ward responded that 
stakeholders who were particularly dominant were excluded.  Dr. Ward added that there were 
generally forty people participating in each workshop and that the retention rate was quite high, 
explaining that 75% of the original participants were present across all five workshops over a 
period of three years.   

Evaluating Trends: Migration 

Observing that the data suggested that labor would migrate from agriculture to industry but that 
migration potential in the Tonle Sap was rather low, Dr. Binford asked about apparent 
contradictions and their resolution.  Dr. Ward explained hat some of these contradictions could 
actually be tested; for example, he discussed the possibility of testing the distribution of poverty.   

 
On the topic of migration scenarios, Dr. Lara Perez-Felkner asked about the possibility of outflows 
across the region in the models, citing the assumption that people will migrate from the countryside 
to Phnom Penh, when this is not necessarily the case and that individuals sometimes move to 
another country or region.  Dr. Ward explained that workshop participants were not only asked 
about their intention to move in the case of various scenarios, but also about where they intended 
to move.  Following up on this comment, Dr. Felkner asked whether or not there was a 
representative sample to which Dr. Ward replied that 1,000 households were interviewed in terms 
of intention-to-move scenarios.   

Modeling Beliefs 

Dr. Kolata highlighted the difficulties of constructing mental models and the issue of the dialectical 
process between orthodoxic and orthopraxic models.  He cautioned against the possibility of forms 
of coercion in belief models, questioning how to reconcile beliefs that individuals may hold and 
beliefs that individuals need to (i.e. are forced to) hold.  Outlining the process of beliefs, Dr. Ward 
described how scientific information—usually from a single discipline—was presented to 
participants and, subsequently, individuals in a group were then asked to consider how valid the 
model was and what the policy implications are.  In this way, Dr. Ward argued, an opportunity was 
presented for belief statements to be revealed rather than framing particular belief statements.  
Two issues were then discussed, namely, the value of the models and the definition of belief 
systems.  The workshops were seen as opportunities for belief systems to be reviewed.  Dr. Kolata 
underscored the problem of the expression of beliefs in structured, short-term workshops, 
stressing the necessity of parallel, deeper analyses of beliefs through ethnographic work that 
consisted in long-term monitoring and analyses of beliefs.  In response, Dr. Ward emphasized the 
use of psychology in the studies and described how underlying values that guide people’s lives were 
measured over the workshop process and that change was subsequently detected in such beliefs.   
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SESSION 3: GROUP EXERCISE 1—KEY RESEARCH QUESTIONS FOR WATER SUSTAINABILITY IN 
THE LOWER MEKONG 

During the first Group Exercise, workshop participants were asked to identify key scientific research 
questions pertaining to water sustainability in the Mekong region, to clarify major themes across 
those research questions, and to evaluate extant and potential methods and models.   

 
Prior to beginning the Group Exercise, Dr. Michael Binford posed the seemingly simple, yet complex 
question of what constituted a research question.  He elaborated that a research question is based 
on values and knowledge, describes what individuals want to answer through research, 
incorporates empirical research or modeling, is achievable within a limited amount of time and 
with a certain quantity of resources, and is stated clearly so that it can be communicated to other 
people as well as to the participating researchers.  Summarizing these key points, Dr. Binford 
described a viable research question in terms of the following attributes: 

 
 DESCRIPTIVE 
 ACHIEVABLE 
 STATED CLEARLY 

 
As Dr. Binford argued, research questions control the research activity because once a research 
question is selected, then a particular explanatory theory is necessary and will need to be chosen 
accordingly.  Consequently, the hypotheses posed will be derived from the aforementioned theory; 
from those hypotheses, specific methods and models will be used; and the methods and models will 
then govern the types of data that will be collected and how results will be interpreted.    

 

Following this brief introduction to the importance and process of developing a solid research 
question, workshop participants were then asked the following question:  

 
What are the most important scientific research question pertaining to water sustainability 
in the Lower Mekong water system? 

 

Below is a list of each participant’s response to this question.  Italicized questions are secondary 
questions or elaborations on the primary question.   

 
1. What are the incentives likely to change investment decisions in the Mekong Basin so that 

priority ecosystem services are maintained and perhaps enhanced? (Gallagher) 

2. Identify the ecosystem services priorities (for communities, stakeholders) and the current 

status of ecosystem services (i.e. establish a baseline).  What are the ecosystem services 

priorities and what is their current status? (Pollini) 

3. What is the geographic scope and what types of spatial data (e.g., infrastructure, 

topography, land cover, geology, soil) need to be collected to address related issues? (Huy) 

4. What are the impacts of human activities on water sustainability?  How are water resources 

developed to promote sustainable livelihoods in the region (e.g., hydropower development)?  

What are the best options for water sustainability? (Oeurng)  

5. What are the best development plans to avoid natural disasters (e.g., floods and droughts)?  

(Ly) 

6. How do we develop environmental regulations/standards in the region to ensure 

accountable investment? (Deetes) 
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7. Is it possible to balance water resource use in the Lower Mekong Basin using predictive 

models to identify/assess this compromise?  (Elliott) 

8. How do future changes in biophysical conditions affect food security, and what types of 

approaches need to be taken to adapt to such changes? (Kummu) 

9. How can impoverished communities in Cambodia and Vietnam adapt to the adverse 

impacts of upstream infrastructure development and climate change? (Farrell) 

10. How do we effectively integrate the research results into key information (hydrological, 

environmental, social, economic, and political) for improving the regulatory framework, 

development, and management of the natural resources in the Mekong Basin? (Sarkkula) 

11. Are the visions of the Tonle Sap in 2040 of researchers representative of community 

(affected interests) visions (i.e. aspirations/objectives)?  (Ward) 

12. What do we need to keep to ensure that the Mekong system maintains the characteristic 

productivity and resources for which it is known (i.e. what have we got to lose in the first 

place)? (Ketelsen) 

13. What are the hydropower development impacts (ecology, agricultural productivity, erosion, 

water quality, fishery productivity, etc.) on the Mekong Delta and Cambodian floodplains? 

(Koponen) 

14. What are the options for benefit sharing in agriculture and energy in the Mekong region and 

what are the tradeoffs of water resources development options? (Someth) 

15. How can the bio-ecological health and uniqueness of the Mekong River system best be 

maintained/managed while providing sufficient ecosystem services to meet regional 

economic demands over the next 30 years? (Felkner) 

16. How will Cambodia’s entry into the ASEAN community in 2015 change the human 

landscape of the Mekong and Tonle Sap communities (e.g., more migration away from 

agriculture)?  How can we engage university and policy stakeholders to most effectively train 

the growing labor force in human and economic development? (Perez-Felkner) 

17. What is the role of the actors in trans-boundary water utilization in sustainability and 

equities?  How can the political implications of compensation settlements from 

development be improved for local livelihoods in the Mekong region? (Ham) 

18. Is the water system significantly affected by land cover changes along the Mekong River in 

Cambodia? (Sor) 

19. What are the relationships between the Mekong’s hydrology and connectivity and the 

aquatic biota?  How will projected changes in the Mekong’s hydrology and connectivity affect 

its aquatic ecology and the human societies that rely upon this resource?  (Souter) 

SESSION 4: GROUP EXERCISE 2—MAIN THEMES/RESEARCH PROGRAM 

 

Following Group Exercise 1, in which workshop participants identified what they believed to be the 

most important scientific research questions for the Mekong water/human system, participants then 

extracted the main themes upon review of those questions.  Accordingly, the major themes as identified 

by workshop participants are as follows: 
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 Importance of ecosystem services as metric for assessing the value of bio-hydrologic 

systems to human populations  (Felkner) 

 Need to measure and predict impacts/changes on human and natural systems; need to 

effectively communicate these measurements/predictions  (Felkner) 

 Need for policy development of economic/natural systems, regulatory frameworks, 

security, and exploration of trade-offs, and how to effectively carry them out  (Felkner) 

 Need for the preservation of unique natural systems (Felkner) 

 Decision component: trade-offs and adaptations in using these diverse types of information  

(Souter) 

 Acceptable level of change?  (Farrell) 

 Integrated knowledge  (Elliott) 

 Improving data and its relevance and dissemination to stakeholders (Perez-Felkner) 

 Improving interdisciplinary data (Perez-Felkner) 

 Engagement of locals and citizens in sustainability efforts and its efficacy (Perez-Felkner) 

 Improving relationships among stakeholders in accountability and investment (Perez-

Felkner) 

 Degree to which human-environment resilience can be improved in light of climate change 

(Perez-Felkner) 

 Degree to which national boundaries are relevant to water sustainability in the face of 

greater trans-boundary developments and international interconnectivity (Perez-Felkner) 

 Level of Mekong system modification that is acceptable by Mekong societies (Ward) 

o What is actually being modified?  (Ward) 

o Ecosystem services as a lens for what has been modified and what is being modified  

(Ward) 

o What are the boundaries, institutions, and governance arrangements to achieve that 

level of modification?  (Ward) 

o What are the impediments to achieving that level of modification?  (Ward) 

 Certain level of service and what needs to be achieved to reach that level of service (e.g., 

water quality and availability)  (Gallagher) 

 What is the capacity of the biophysical system and how does this relate to the proposed 

acceptable level of modification?  (Ketelsen) 

 Acknowledgement that the system is changing (Binford) 

 Recognition of the crucial dimensions of social science  (Binford) 

 Sustainability and ecosystem services and moving the research into policy (Binford) 

 What is unique to the Mekong River system?  (Binford) 

 Global issues/global applications (i.e. underlying commonalities) 

 Need to address the characteristics of the Mekong River system and to recognize its unique 

aspects (Sarkkula) 

 Looking ahead 25 years from now, what kinds of changes will be seen? (Binford) 

 Issues of standardization and comparability (Binford) 

 Incorporation of previous studies (e.g., from other world regions) as potential models for 

development and policymaking (Perez-Felkner) 
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DISCUSSION 

Mekong System Modification 

On the topic of the extent of Mekong system modification, Dr. Ward highlighted the necessity of 
understanding what is actually being modified, identifying the boundaries, institutions, and 
governance arrangements that achieve an acceptable level of modification, and recognizing the 
impediments to obtaining that level of modification.  Correspondingly, he argued for the use of 
ecosystem services as a research lens to assess what has been modified and what is being modified.   

 

Similarly, Dr. Gallagher acknowledged that there is a certain level of service that is necessary and 
underscored the importance of recognizing what needs to be achieved to reach that level of service 
(e.g., water quality and availability).  In response, Dr. Felkner discussed the possibility of using tools 
to establish a range of the possible likelihood of needs and uncertainty.  Using communities in 
Gujarat Rajasthan as an example of a viable system of level modification, Dr. Ward described how 
one village community has completed their aquifer, educated their children, and established a 
system in which individuals work outside the village and send money back home.  In contrast, he 
cited the instance of indigenous populations in Australia where there is no level of modification as a 
result of a strong desire of those communities to maintain cultural integrity and obligations.  
Following these two examples, Dr. Ward argued that in most cases, the level of modification is 
somewhere between these two extremes and that, correspondingly, ecosystem services may 
provide a lens to maintain cultural services and to promote provisional services.  One question that 
arose during the discussion pertained to the type of value proposition that would be imposed on 
the level of system modification (e.g., development perspective, conservation perspective).   

 
Dr. Elliott argued that the point at which what level of modification is acceptable is not the question, 
but rather that the biophysical system itself may pose its own limits.  She discussed the critical 
balance between understanding the amount of pressure the system can withstand before it breaks 
and recognizing the steps that need to be taken to ensure that it never gets to that point.   

Ecosystem Services as a Conceptual, Modeling, and Policy Framework 

Dr. Farrell argued that the benefit of using ecosystem services as a framework is that it 
automatically forces the discussion of who benefits, at what scale, why, and where.  In response, Dr. 
Felkner inquired as to the level of acceptance of this as an idea by the people in the region (e.g., 
government officials) to which Dr. Gallagher replied that it was quite accepted.  Dr. Farrell 
acknowledged that nevertheless there is still a long way to go in trying to get a consortium together 
to understand what this all means and that there are very mixed understandings of ecosystem 
services.  Adding to this comment, Dr. Gallagher explained that it seems like the issue is much better 
understood, but that the connection between costs and the services provided is not understood 
well, although there is some level of infiltration.  She added that services are seen in a purely 
extractive sense and that there is not a conversation about what needs to be done to guarantee and 
maintain those services (i.e. the next step of analysis needs to be considered).  Dr. Elliott explained 
that on the government and community levels, there seems to be a good understanding that 
ecosystem services are limited resources and recognition that services are diminishing, and that 
there is a need to address and fix this problem.  Even at the individual level, she elaborated, these 
systems are self-reinforcing in the sense that individuals who use the services themselves want to 
protect and maintain those services.  She added that there is recognition of the value of data and 
research, and that there is thus good potential for research activities to feed into policies.     

Governance, Policymaking, and Implementation 
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Dr. Ketelsen argued that it was easy to develop policy but that in reality, it might be completely 
different; decision-making happens at the center, but the costs fall on the regional level while the 
benefits go back up to the center.   

 
On the issue of governance, Dr. Farrell argued that there is a significant chasm between involved 
agencies (e.g., ministries) and that, for example, people making decisions about hydropower 
development and allowing concessions to be granted are not attached to the fisheries.   

 
It was acknowledged that the government system in Cambodia is quite complicated and that 
implementation is completely different from what is written down.  The point was made that even if 
the research is there and policymakers recognize that something should be done, it is nevertheless 
very difficult to implement and that there is the problem of top-down politics.   

Role of the Private Sector 

Dr. Gallagher posed the question about the role of the private sector.  The freshwater stewardship 
program was cited as an example of responsible businesses being partnerships for supporting and 
spreading advocacy.  Dr. Gallagher asked what institution in the region would house the equivalent 
of an E.U. water directive framework, and Ms. Deetes posed the similar question of what could be a 
model for the Mekong River authorities and governing bodies (e.g., to replace or develop the MRC) 
as a means of working at the transnational level in the interconnected Mekong region.   

 

Dr. Someth highlighted the problem of confusion in sharing, arguing that the issue is actually about 
water sharing but that the main approach is about benefit sharing resulting from the use of water 
sources.  In addition, Dr. Gallagher discussed the lack of a relevant institution to which to appeal for 
policies.   

The Mekong River System 

The session concluded with discussion in response to a question raised by Dr. Binford in regard to 
the uniqueness of the Mekong River system.  Mr. Sarkkula stressed the need to address the 
characteristics of the Mekong River system and to recognize its unique aspects, arguing that even if 
it is considered globally, it is still a rare case.  In response, Dr. Binford explained that the Mekong 
River system is actually quite simple in the sense that everything depends on the river, so if the 
river is controlled, then there are implications all the way up across all aspects (including social 
dimensions).  Additionally, he emphasized the necessity of publishing results and means of 
dissemination in order to get out into the public arena.     

 
Another point that was made was consideration of global issues and applications and recognizing 
the underlying commonalities across regions.  Elaborating upon this issue, Dr. Perez-Felkner 
underscored the possibility of incorporating previous studies (e.g., from other world regions) as 
potential models for development and policymaking and as a means of engaging global players.   

   

SESSION 5: GROUP EXERCISE 3—METHODS AND MODELS 

The Methods and Models group session began with a presentation and discussion of the original 
central research questions, as stated in the current National Science Foundation (NSF) Category 1 
proposal, which are as follows: 
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1. What is the set of likely future land-use and climate scenarios for the region and how 
will they affect the hydrological system? 

 
2. What is the relationship between the hydrological system and the generation of 

ecosystem services necessary for sustainable agricultural production? 
 
3. How do human populations depend on the ecosystem services provided by the 

hydrological system and respond to changes in the provision of these ecosystem 
services? 

 
4. What are the tradeoffs associated with alternative choices for water sustainability?  
 

DISCUSSION 

Proposal Development 

Upon review of the original proposal research questions, Dr. Kolata stressed the need to consider 
and work through subtending hypotheses (e.g., pertaining to power dynamics and value systems).  
Similarly, he mentioned that there were some critiques of the proposal for not citing certain 
literature, thus highlighting the necessity of including previously excluded critical points and of 
incorporating considerations of political regimes.    

Scenarios and Modeling Approaches 

On the issue of scenarios, Dr. Farrell commented that there has been a lot of attention paid to 
climate change and the impacts of hydropower on hydroflows, but that land use is a new wrinkle—
especially with respect to mining and land concessions—and that is constitutes a major gap in the 
Mekong-wide analysis of land concessions, ownership, and impacts.  She underlined the importance 
of future land use scenarios, especially in consideration of the implications of land use for 
agriculture, water use, hydrological planning, economic land concessions, and the maintenance of 
crop varieties.  Recent work on climate scenarios, which involve downscaling Cambodia and Laos to 
a 20-km resolution, was also discussed.   

 

Mr. Sarkkula discussed local dependence and vulnerability studies that have been conducted over 
the last 10 years and highlighted the challenges of reformulating and sharpening missing themes.  
He suggested including the most recent updates based on what is happening in the Mekong River 
basin and to relate this information to the existing literature in order to sharpen important points.   

 
With respect to the issue of scenario generation, Dr. Kolata raised the issue of how scenarios and 
models were being developed and produced.  Along similar lines, he highlighted the problem of 
treating the “social science component” as a separate and detached aspect of scenarios, thus 
pointing to the need for integration of different disciplines.   

Scales of Analysis 

Similarly, the question of scale was raised with the acknowledgement that the amount of 
knowledge that exists is really scale-dependent—temporally and spatially—and that this raises the 
question of the level at which social and ecological analyses are being conducted.  It was recognized 
that there were tradeoffs inherent in changing scales; correspondingly, Mr. Sarkkula argued that 
tradeoffs are quite open.  Dr. Souter added that the hydrological system and the generation of 
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ecosystem services was related to scale and discussed the use of varying scales, from the Mekong 
basin scale to the local, village level.  In terms of the project outlined in the NSF proposal, Dr. 
Felkner explained that hydrological and climate modeling and analyses would be conducted at the 
regional scale and that the social science component would be focused at the local, personal scales 
(e.g., through interviews) in Cambodia.   

Data Collection, Organization, and Accessibility 

Dr. Elliott argued that there needs to be an element of data mining and organizing collected data 
into a searchable and accessible format.  For example, Dr. Elliott is currently conducting some work 
on compiling and merging existing data and putting them into a searchable database called the 
Mekong Fish Network Databank.  Dr. Felkner reinforced the necessity of establishing an archive of 
data and research and of merging reports and data that have not yet been linked.  Such efforts 
would help address the challenges of finding information and accessing reports.  Dr. Elliott 
discussed reliability assessment for data, referencing databases that have a query component.  In 
addition, Dr. Felkner cited the Harvard Dataverse, which is a free service database that allows users 
to upload data and subsequently helps them to organize data as well as attaches metadata.   

SESSION 6: GROUP EXERCISE 4—METHODS AND DATA 

 

Dr. Felkner prefaced the Methods and Data Session by underscoring the necessity of having models 
that are standardized and that can be exchanged, especially in consideration of the movement of data 
across disciplines and different research groups.  Correspondingly, he posed the question of what 
methods would be appropriate to try to address some of the research questions raised during the 
workshop.  The subsequent discussion in response to this query has been arranged according to topic 
and follows below. 

 

DISCUSSION 

Integration of Social and Biophysical Dimensions 

Dr. Kolata raised the issue of determining how to link quantitative data that can capture the 
biophysical dimensions with the more qualitative data pertaining to value systems.  Addressing the 
InVEST model in particular, he asked what datasets from the social sciences were being integrated 
into the model, arguing that the specificity of value/belief systems could only be captured through 
deeper social ethnography and the lack of such integrated information on 
human/biosocial/anthropogenic capital constituted an unsatisfactory link in all of the scenarios 
discussed.  In response to these comments, Dr. Felkner asked about the existence of projects in the 
Mekong that incorporate social as well as biophysical data to which Dr. Ward replied with a brief 
discussion of models that incorporate future intention data, clarifying that such models serve more 
as tools than as definitive outcomes.   

 
Explaining that belief systems are forming and developing from a location, Dr. Binford advocated 
the use of GIS as a fundamental technology that links everyone and takes spatial data into 
consideration.   
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New and Alternative Models 

Various modeling approaches as well as alternative strategies were discussed during the session.  
Dr. Kolata suggested the possible alternative of using agent-based models.  Dr. Farrell discussed the 
WorldFish project and the ways in which it utilizes modeling to look at poverty, fish production for 
800 households around the Tonle Sap, and different market sources.  In this way, links are made 
between the local household level and national policy and locates the research efforts between 
fisheries and policies.  In addition, Dr. Farrell discussed ongoing large-scale modeling that uses 
ecosystem services and looks at tradeoffs, using it as an example of models that seek to address 
similar questions but make use of different methods and different perspectives.   

 

Dr. Gallagher discussed a new type of modeling being developed in collaboration with a systems 
dynamics modeler that incorporates socioeconomic data and its linkages to biophysical changes in 
the context of land use change.  Within this model, interrelations between different variables, 
including household income and health, are more dynamic rather than linear.  Such a model does 
not only look at valuation but looks at general socioeconomic indicators for wellbeing and develops 
them within a specific geographic area, thereby providing important links to pressing social needs.  
Water risk operations, which are based off of a WWF flagship operation used in the heart of Borneo, 
move beyond dependency to risk in such dependency and how to deal with it.  Dr. Gallagher 
concluded her statements with an emphasis on scenarios that feed into GIS modeling and the 
development of such scenario modeling, highlighting the important distinction between perceived 
and actual risk.   

 
In response to Dr. Gallagher’s discussion of scenario modeling and the incorporation of risk, Dr. 
Felkner cited structural household development models, which provide estimations of the 
perception of risk and utilize agent-based simulation (where each household is an agent) in 
association with development economics.  Spatial data (i.e. the location of households) and various 
inputs (e.g., from biophysical conditions) are incorporated into such models and economists are 
then able to model individual farmers’ perceptions of risk over time.     

 
Similarly, Mr. Sarkkula highlighted the utility of the overlap of GIS layers (e.g., household 
vulnerability data) in demonstrating where risk is highest.  He discussed social surveys conducted 
through the MRC that monitor social impact and perform vulnerability assessment, citing a pilot 
study, which is now available as a technical report on the MRC website.   

 
Dr. Souter discussed the incorporation of ecological aspects and cited the Bayesian belief network 
approach, explaining how it could express relationships probabilistically, incorporate various 
aspects, such as principal components analysis, and perform risk assessment.  In addition, he 
highlighted the necessity of addressing questions of scales.   

 

Throughout the discussion, emphasis was placed on exploratory models, the use of GIS technology 
as a common denominator method, and the incorporation of ecosystems data in modeling efforts.   

Modeling Limitations 

In discussing communities in high-risk areas, Dr. Krisna Uk pointed to the difficulties in modeling 
behavior when there are so many factors and changes as well as shifts in temporality (e.g., what is 
defined as the future) and acknowledged that even the use of socioeconomic tools was not 
necessarily enough to capture people’s perceptions.  Elaborating on this problem, Dr. Uk explained 
the difficulties of putting social data into a database and creating maps, arguing that it is more 
accurate to go from one household to another and ask them about the specific day, since things are 
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fluctuating all the time, especially as a result of who is interviewed and monitored.  On a similar 
note, she highlighted the issues of framing risk, posing the question of how risk is nationally framed 
and whether or not this fits with what people perceive as risk on a daily basis.     

 

Dr. Gallagher acknowledged that she was more interested in modeling corporations rather than 
communities since the former are the ones affecting and effecting change.  She ties this focus to the 
importance of incentives questions, which investigate what needs to be done to change the 
behavior of policymakers, decision-makers, and investors.   

 
Mr. Ketelsen cautioned against the potential of losing engagement with decision-makers and 
underscored the importance of using processes that are simpler and easier.  Similarly, he argued 
that decision processes are more of what is missing rather than the tools and that highly technical 
solutions may hinder or prevent engagement with decision-makers.  Correspondingly, he suggested 
reserving the technical parts for biophysical research and using simpler versions for decision-
makers.   

 
On a related issue, Mr. Koponen explained that greater caution must be exercised, as the research 
gets closer to statistical/probabilistic modeling.  Dr. Elliott followed up this comment by arguing 
that these models can be used, but that great care must be taken in establishing parameters to 
safeguard against the misuse of models.  

Identifying Data Gaps 

A major problem that arose throughout the workshop discussions was the existence of data gaps 
and the need to fill them.  Dr. Binford discussed the problem of accessibility, especially in the form 
of publications and reports, and, in addressing the case of ongoing work, asked what the intended 
written product from such work would be.   

 
When Dr. Felkner asked participants about data gaps that exist in the region, soil characteristics 
(Binford), fish population information (Koponen), small-scale environmental parameters and 
linkages with fish populations (Elliott), and information on species in general (Ketelsen) were all 
listed.   

 
Dr. Ward discussed the issue of defining ‘food security’ and developing questions that are relevant 
to the people affected.   

 
Shifting the focus to terrestrial components, Dr. Kolata asked about extant data on agricultural 
systems in the region.  Dr. Elliott responded by explaining that agricultural research seems to be 
much stronger in comparison with information on fisheries since in the case of the latter, there are 
incentives to withhold information or misreport because individuals are charged more money for 
higher yields, which is not the case for agriculture.   

 
Mr. Koponen identified three specific data gaps, namely, hydrological impacts, nutrient transport 
and cycles, and the role of Mekong sediments in maintaining the fertility of soils.  As he explained, 
information on the hydrological impacts on small reservoirs and in the context of irrigation 
schemes is particularly lacking.   Data on nutrient transport were highlighted especially in 
consideration of the different implications for downstream productivity.  In underscoring the role 
of Mekong sediments in keeping up the fertility of soils, Mr. Koponen explained that associated data 
are more or less anecdotal and that there is a need for information on the balance between nutrient 
sediments and chemical fertilizers.  Similarly, Dr. Binford posed the question of what datasets were 
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available on fertilizer use in the region, which also related to a point that Dr. Kolata rose in regard 
to the relationship between smallholder agriculture and agro-industries.  Mr. Koponen highlighted 
the trend towards more intensive cultivation and discussed the need for information on the 
resilience of the corresponding systems.  In response, Dr. Farrell referenced ICRAF Vietnam as an 
example of ongoing work that models agricultural development and impacts as well as considers 
certain agricultural areas, such as conservation agricultural landscapes.  Dr. Someth also discussed 
a current land cover project, which is combining satellite imagery and intensive ground survey 
data.   

 

Dr. Ward discussed information on the amount of products consumed by households in relation to 
the amount sold as an established socioeconomic dataset. 

 
Following commentary by Dr. Someth and Mr. Koponen, groundwater data, especially in relation to 
the groundwater cycle, was cited as one of the largest data gaps.   

SESSION 7: GROUP EXERCISE 5—POTENTIAL RESEARCH COLLABORATIONS FOR PUBLICATIONS 

 

The final session of the workshop focused on potential collaborative research and publications, either 
resulting directly from the workshop itself or else in related research endeavors.   

 
Dr. Felkner discussed the possibility of engaging in collaborative research that would focus on 
factors relating to Mekong urbanism, particularly with respect to sociocultural aspects of 
urbanization.   

 
Ms. Elliott expressed the desire to find a socioeconomic modeling post-doctorate, preferably of a 
Khmer background, who would be responsible for modeling socioeconomic factors in conjunction 
with ecosystem services.  More specifically, the proposed modeling research would incorporate 
household data around the Tonle Sap relating to the different services that people are relying on in 
the region, differential uses of resources, and the locations of successful and unsuccessful fishing.   

 

Dr. Uk described the resources available as well as ongoing and potential collaborative research 
through the Center for Khmer Studies (CKS).  In particular, Dr. Uk discussed fellowship and travel 
grant resources, publications and translation work, conferences and workshops, library access 
(including electronic access to the Cornell University library), and exchanges between Cambodian 
universities and international scholars and institutions.     

 
Representing the partnership between Fauna and Flora International (FFI) and the Center for 
Biodiversity Conservation (CBC) at the Royal University of Phnom Penh (RUPP), Dr. Souter 
highlighted the MSc degree program in biodiversity conservation, established in 2006 and serving 
as the first MSc degree program in Cambodia.  Correspondingly, he discussed efforts to expand the 
program in order to provide graduate training to Cambodian researchers and to develop Master’s 
degree projects.   

 
Concluding the session, Dr. Binford addressed the possibility of locating joint areas of interest, 
particularly in the context of the project, which is the focus of the upcoming NSF Category 2 
research proposal.  In addition, he highlighted the importance and potential of an integrative 
research program and discussed the possibility of publications resulting from the workshop itself. 
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This workshop was funded the National Science Foundation (NSF) of the United 
States government, under the Water Sustainability and Climate (WSC) Program.   
Copies of all powerpoint presentations presented at this Workshop, as well as proceedings 
from additional project Workshops as well as other details on the research project are 
available at the project website at http://www.coss.fsu.edu/mekong/ 
 
Key affiliated organization websites are as follows (see page 2 for a full list): 
Aalto University, Finland 
http://www.aalto.fi/en/  
Center for Khmer Studies (CKS) 
http://khmerstudies.org  
Commonwealth Scientific and Industrial Research Organization (CSIRO) 
http://www.csiro.au  
Conservation International (CI) 
http://www.conservation.org/Pages/default.aspx  
Florida State University, Department of Urban & Regional Planning 
http://coss.fsu.edu/durp/  
Fauna and Flora International 
http://www.fauna-flora.org/  
International Rivers 
http://www.internationalrivers.org/  
Mekong River Commission (MRC) 
http://www.mrcmekong.org/  
Natural Capital Project, Stanford University 
http://www.naturalcapitalproject.org/  
National Science Foundation (NSF) Water Sustainability and Climate (WSC) Program 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503452  
The University of Chicago, Department of Anthropology 
http://anthropology.uchicago.edu/  
The University of Chicago, Department of Economics 
https://economics.uchicago.edu/  
The University of Florida, Department of Geography 
http://geog.ufl.edu/  
World Wildlife Fund (WWF)—Greater Mekong 
http://wwf.panda.org/what_we_do/where_we_work/greatermekong/  
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