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Annex 1:  Transcripts of Presentations 

Opening Remarks 

Mr. Christer Holtsberg 
SENSA 
Mr. Holtsberg expressed his thanks to the workshop participants for joining this forum and expressed his gratitude for everyone coming together on this important issue.  He stated his desire to open the workshop discussion by sharing some of his own reflections on biodiversity and climate change.  First, he acknowledged that biodiversity is a very important resource and is under severe threat from changes in the economy, society, demography, and other factors, among them climate change.  In this context, he argued that climate change is but another factor in environmental un-sustainability.  Therefore, it is important to consider “How big are the effects of climate change on biodiversity compared to those of other factors?”.  Citing a recent SIDA study, Mr. Holtsberg argued that often it is unfeasible to identify the impacts of climate change alone; furthermore, the effects of other factors, for example increasing use of chemicals and the expansion of plantations, appear to have a much larger impact on biodiversity currently than does climate change.  Thus, over-emphasizing the importance of climate change can obscure other important threats to biodiversity.  Mr. Holtsberg closed his remarks with the conclusion that we, therefore, need to return to a sustainable development agenda to address threats to biodiversity, with climate change being another consideration in the process. 

Keynote 1:  Climate change in the Greater Mekong Region:  A greater challenge ahead? 

Mr. Stuart Chapman 
WWF 
Mr. Chapman began his presentation by highlighting the incredible biodiversity of the GMR and the area’s importance for environmental conservation.  Specifically, the GMR is not only 1 of 35 priority places for WWF, but the WWF global network considers the GMR 1 of the top 5 priority places in need of urgent collective action.  The GMR’s high status in the WWF framework results from a number of factors, including:  the region’s diverse and unique geography, climatic conditions, and cultures; the existence of extraordinary and unique biodiversity along-side a rapidly growing human population and economy in the region; the high dependence of people and economic development in the region on natural resources and ecosystem services; the extreme vulnerability of the region’s ecosystems and people to climate change; and the fact that climate change combined with other global drivers of change have enormous social, economic, and biodiversity consequences in the region. 

  

Mr. Chapman argued that the GMR’s uniqueness was put in the global spotlight when skulls of a new large mammal, the Saola, were discovered in the Greater Annamites in 1992.  This discovery brought incentive to reinvest in conservation in the region, and every week more species are being discovered.  In a review of scientific literature published between 1997 and 2007, WWF reported that at least 1,068 new species have been discovered in the GMR over this period (compared to about 300 species found in Borneo during the same period).  This finding shows how important the GMR is for biodiversity. 

  

Mr. Chapman emphasized the linkage between this phenomenal biodiversity, the ecosystem services the area provides, and the necessity of these functions to human livelihoods in the region.  To put the importance of ecosystem services into context, Mr. Chapman discussed the richness of the Mekong River and the key role this richness plays in maintaining fisheries.  The Mekong River is home to at least 1,200 species over an area of 795,000 square-Kilometers, whereas the Amazon River contains only 3,000 species over a vastly larger area of 7,000,000 square-Kilometers.  This richness has fostered the Mekong’s status as the world’s largest inland fishery, in which about 2.6 million tons of fish are produced each year (about 19-25% of global inland catches).  The livelihoods of Mekong fisherman are directly linked to the ecosystem service of the Mekong fishery, because production is heavily dependent on wild capture; aquaculture accounts for only 10-12% of all production, and it too depends on wild fish as feed for the farmed fish.  In addition, 70% of the total catch is long-distance migratory fish. 

  

However, Mr. Chapman emphasized that this phenomenal resource is under serious threat.  He provided a quote from Oxfam 2007 that says: “the ability of natural resources to continue to support poor peoples’ livelihoods in the Mekong is at a crisis point. Forests and rivers are in a state of rapid ecological decline caused by human over-exploitation.” Mr. Chapman stressed that for a development NGO to sound the alarm about environmental conservation, indeed the situation must be dire.  He further suggested that the greatest pressure on the ecosystems at present are the development corridors under implementation in the region.  While these have brought jobs to the area, they also bring serious environmental stresses including wildlife trade, infrastructure development, and agriculture.  Climate change is yet another layer of pressure magnifying these effects.  

  

Mr. Chapman highlighted some expected scenarios of global temperature change, based on data from 1998.  Based on current emission rates, it is now predicted that the world will be even worse off than the worse-case scenario depicted in the 1998 report.  To avoid dangerous climate change we must limit warming to less than 2°C.  While this number may seem small, Mr. Chapman put this figure into context by highlighting that 2°C of warming would leave the world warmer than it has been for about 1 million years, whereas the last ice age was only 6°C colder.  To avoid these drastic changes and their affects, Mr. Chapman emphasized that we need agreed action amongst the GMR countries on both climate change mitigation and adaptation.  Mitigation is critical because the amount of future global warming depends on current and future emissions.  Adaptation is critical because at least some warming is inevitable even if emissions stopped today. 

  

Mr. Chapman emphasized that ecosystems already are under threat. He noted that most people are aware of the melting and break-up of land-bound ice sheets in Greenland and Antarctica, which will lead to sea level rise; however, climate change is effecting other ecosystems all over the world.  For example, in North America forests are dying back on a massive scale due to increased heat, drought, fire, and pests, which inevitably will result in lost carbon sinks and mass extinctions.  Similarly, climate change will profoundly affect GMR biodiversity, water resources, and economy, all of which in turn will impact its people.  The most recent models suggest continued warming, increased weather variability, and more frequent and damaging extreme climate events. Expected wetter rainy seasons would lead to more severe flooding, and expected drier dry seasons would lead to water scarcity.  In combination with changes in precipitation patterns, warmer temperatures will likely reduce the productivity of agriculture and fisheries, and substantially alter the composition, structure, and function of the region’s ecosystems.  Rising seas and saltwater intrusion will cause major coastal impacts especially in the Mekong Delta, which is one of the three most vulnerable deltas on earth. These expected impacts as well as the region’s large human population (a large proportion of which lives in floodplains and low-lying coastal zones and depend on ecosystem services), rapid development, extraordinary biodiversity (including numerous rare and endemic species) all contribute to the Delta’s vulnerability.  

  

Mr. Chapman emphasized that it is critical for individuals to recognize the link between the Mekong River and the Delta, since development activities in the river will only increase stresses on the Delta.  Currently, there are 3 existing dam projects in the Mekong mainstream and 11 more have been proposed – at present, there are no known measures that can reduce the impact of these dams on fisheries and sediment flow.  These dams will affect the stability of the Delta as sedimentation decreases.  Stability of the Delta is vitally important for human wellbeing, because half the population of Vietnam relies on staple foods grown in the Delta.  For this reason, Mr. Chapman warned that with even a 1 meter sea level rise, millions of people will be displaced and the entire region’s food security would be at risk. 

  

Mr. Chapman emphasized that it is not too late for the GMR, since large, intact forests still remain.  He argued that maintaining these forests is an important ‘ecosystem-based’ approach to adaptation for three reasons.  First, these forests could contribute toward global emissions reduction targets if Mekong countries could get credit for maintaining their forests – on a global scale, maintaining forests can contribute up to 20% of the emission reduction needed.  Second, these forests safeguard the key ecosystem services that underpin national economies, including watershed protection, freshwater provisioning, and a variety of important products including wood, food, fiber, and medicines.  Finally, these forests maintain the region’s terrestrial biodiversity and the critical habitats on which it depends. 

  

To achieve success in the battle against climate change, Mr. Chapman urged that we should utilize the momentum building from the world’s attention on Copenhagen.  To leverage this power, Mr. Chapman stated that first the region needs to identify its goals for both Copenhagen and the future – he challenged workshop participants to use this time together to establish these goals.   

  

Mr. Torkil Clausen mentioned that at a conference in Copenhagen in March 2009, there were discussions that sea level rise probably will be greater than the IPCC estimate of one meter, so impacts could be even larger than currently expected. 

Keynote 2:  Value of Ecosystems and Ecosystem Services and their Importance in the Context of Global Change 

Dr. Renae Nicole Stenhouse 
World Bank 

  

Dr. Stenhouse opened her presentation by emphasizing that the most important message from this World Bank report is that resilient ecosystems lead to adaptive capacity for biodiversity and people to climate change.  Ecosystem resilience is the key to species and habitat adaptation to climate change.  Likewise, healthy ecosystems will provide resilience for humans to adapt to climate change.  For example, healthy forests, wetlands and coastal systems provide livelihood support.  Dr. Stenhouse emphasized that livelihood support is particularly important in the GMR, especially for food and water security.  Similarly, healthy ecosystems provide watershed protection and recharge, which is vitally important because climate change is expected to lead to water scarcity.  To highlight the importance of watershed management, Dr. Stenhouse cited that 33 of 105 large cities worldwide rely in part on protected areas for their water supply. Healthy ecosystems can also buffer against the severity of climate change through localised climate regulation and protection during extreme climate events through, for example, coastal barriers and other flood controls.  Ecosystems can also assist in monitoring climate change through affects on highly vulnerable species.  Dr. Stenhouse cited sea turtles as one such potential indicator of climate change, since sand temperatures during incubation determine the sex of turtle hatchlings.  Since scientists know the precise tolerance of sea turtles to temperature, trend changes in sea turtle sex would indicate that a threshold has been exceeded. 

  

Dr. Stenhouse then offered two specific examples of the impact of healthy forests on flooding.  First, forest cover protects wetlands and floodplain soils that absorb water, thus reducing peak flow rates downstream.  When hurricane Jeanne hit several Caribbean islands, Haiti suffered far worse due in large part to Haiti’s highly degraded watersheds. Similarly, forest cover increases infiltration of rainfall, reduces surface run-off, and reduces peak flow rates.  A study in Madagascar, concluded that conversion from primary forest to swidden can increase downstream storm flow by as much as 4.5 times.  

  

Dr. Stenhouse again emphasized the key point in this discussion – that adaptation requires resilient ecosystems.  As ecosystem resilience increases, so too do the chances of adaptation success.  Dr. Stenhouse then discussed strategies to maximize ecosystem resilience.  First, large areas of habitat should be protected across gradients and corridors for migration.  Since we are not certain whether species can adapt in situ or whether they will need to track a specific habitat niche, the precautionary principle warns us that we must allow for both.  Second, human caused stressors should be minimized.  Dr. Stenhouse offered an analogy to support this point.  Just like a healthy human body can better stave off infections, so too can healthy ecosystems combat the effects of climate change and other pressures.  Third, diversity and abundance should be preserved.  This leads to a stronger gene pool and plasticity, which lead to overall adaptive capacity. Finally, intact patches of landscape should be maintained.  This will prevent invasive species from establishing a foothold.  

  

If ecosystems are already diminished, it is necessary to rebuild their resilience.  Dr. Stenhouse suggested that through biodiversity protection and management, we are already focusing on increasing ecosystem resilience.  The important thing is to emphasize to policy makers, economists, engineers the value of ecosystems to adaptation, and to ensure ecosystem resilience is included in climate change adaptation plans.  Continued and increased efforts in key adaptation approaches are also important.  For example, we should maintain the integrity of and expand protected areas, develop corridors and linkages between protected areas, rehabilitate degrading ecosystems, and minimise ecosystem disturbances (e.g. invasive species, inappropriate fire regimes, and un-sustainable hunting and NTFP extraction).  Dr. Stenhouse highlighted the WWF report “A User’s Manual to Building Resistance and Resilience to Climate Change in Natural Systems” as an excellent resource for more specific guidance on building ecosystem resilience. 

  

Dr. Stenhouse emphasized that compared to hard infrastructure adaptation measures, maintaining and building ecosystem resilience is a “win-win” strategy – even if climate change did not exist there are still other benefits of maintaining and building ecosystem resilience, such as biodiversity protection, ecosystem services, societal benefits, amenity, lower cost (though long term), and lower risk (many ecosystem based approaches have already been proven effective).  Furthermore, ecosystem based approaches to climate change adaptation can complement other national and international strategies and also work towards mitigation efforts such as carbon sequestration and storage.
  

Dr. Stenhouse closed her presentation with a summary of the mechanisms necessary or already in place to fund such approaches, namely innovative financing and leverage of the private sector through payment for ecosystem services, Reducing Emissions through Deforestation and Degradation (REDD), and ecotourism.  She also highlighted the following World Bank activities:  carbon funds, adaptation funds under CDM for reforestation, Bank BioCarbon Funds, Forest Carbon Partnership Facility, Strategic Climate Fund (SCF), Forest Investment Program, and the Pilot Program for Climate Resilience (PPCR).  She encouraged anyone interested in this World Bank report or other Bank activities to visit www.worldbank.org/biodiversity. 

  
Question and Answer (Q&A):  

1) How can we link ecosystems and social resilience? 

Rural people already face food insecurity.  We need to recognize that these people rely on forest resources to supplement food.  So, linking the two leads to benefits for both.  It would be useful to partner with development NGO’s for this reason. 

Keynote 3: Vulnerability Assessment and Scenario-based Approaches for Future Effects of Global Changes on Conservation Areas in the Greater Mekong Region 

Dr. Anond Snidvongs 
SEA START RC 

  

Dr. Anond opened his discussion with an explanation of why scenarios are used in climate change research.  Namely, global climate change (GHG driven) is slow but gradual, and it may take up to a few decades (though some areas may take much shorter time) for the ‘physical’ effects to be clearly seen, perhaps 10-20 years in the future.  Furthermore, it is extremely difficult, perhaps impossible, to separate local drivers (physical, economic and social development impacts) from global drivers (e.g. climate change).  He argued that there are complicated links between local and global drivers, and climate change can enhance, reduce, or generally change these linkages.  To evaluated these complicated relationships, Dr. Anond offered scenarios as a starting point for evaluating outcomes, albeit potential outcomes, because they can start fairly simplistically and additional complexity can be added on later.  Dr. Anond emphasized that it is important to understand that scenarios are not predictions – rather, they are a way to describe a plausible future. 

  

Dr. Anond then described what a scenario is.  He discussed the timeline in particular, stating that scenarios with a timeline too far into the future re not applicable to policy.  In contrast, if the timeline is too short, then there will be no significant climate change impact during the period examined.  Therefore, Dr. Anond recommended using a time scale perhaps 20-30 years in the future.  Furthermore, analysts should review more than one alternate scenario, preferably 2-3, for comparisons.  Such scenarios could be, for example, two opposite extremes (e.g. most optimistic vs. most pessimistic or ecological focus vs. industrial focus). 

  

To vision these scenarios, Dr. Anond strongly emphasized the importance of not constraining the parameters of the scenario to current reality.  While it is difficult to predict future situations, you need to think “outside the box”.  As a point of reference, he reminded the group how different southeast Asia was 30 years ago compared to today.  He further outlined six components to consider in developing a plausible scenario, as follows: 

1. Area management scheme and governance 

2. Human impacts and society (e.g. capacity, awareness, livelihood, ecosystem dependency, etc.) 

3. Organization and networking (within and between systems, sectors, and individuals) 

4. Financial funding and investment opportunities 

5. Infrastructures and mega projects (e.g. roads, dams, dykes, power generations, new urban centers, etc.) 

6. Overall picture of the landscape 

  

Dr. Anond offered “2-D Scenario Development” as a useful tool to create plausible scenarios.  To develop these models, one must identify the most important drivers of change in each area, and their opposite extreme, to create a four quadrant outline of possible futures.  He offered two examples of how to pair and map these variables using the 2-D method.  First, the IPCC SRES scenario (see Figure 1 below) paired geographical fragmentation (globalization vs. regionalization) and development (economic vs. environment).  Second, the Thailand SNC scenario (see Figure 2 below) paired economic goals (export vs. self sufficient) and social development (centralized vs. distributed).  Dr. Anond mentioned that it is not necessary to consider all 4 quadrants.  Rather, the Thailand SNC Scenario considered only two quadrants using this method. 

  

Figure 1:  IPCC SRES 2-D Scenario                            Figure 2:  Thailand SNC 2-D Scenario 
[image: image1.emf]
Dr. Anond closed his presentation with some final advice on creating useful scenarios.  Namely, it is not necessary to be “quantitative” in the early stages; in fact, he argued that “qualitative” scenarios that conceptualize how factors and drivers are linked or interlinked are more useful.    

  

Mr. Clausen suggested that 2-3 plausible futures, focusing on 20-30 years in the future, might be a good baseline approach for this workshop.  Dr. Blate agreed, but suggested that a 50 year timeline would be acceptable too, because climate change impacts increase as time proceeds. 

  

Q&A: 

1) Do you have any specific guidance on how to do scenarios? 

Yes, Keynote 4 will discuss some further details on the process, and also there is a useful IPCC report. 

Keynote 4:  Our  Region’s Future is Uncertain:  Role of Scenario Analysis in Defining Alternative Development Pathways 

Mr. Tira Foran 
USER, Chiang Mai University 

  

Dr. Foran began by emphasizing the key messages of his presentation.  Namely, there are many stories about the future of Mekong Region development, and all development stories come with uncertainties.  Scenario analysis is a potentially useful tool to explore important uncertainties.  Dr. Foran highlighted that this presentation will review existing policy narratives for development in the region and introduce scenario analysis as a useful method for doing so. 

  

Dr. Foran defined development policy as an attempt to identify and solve complex problems and manage uncertainty.  Within this process, Dr. Foran emphasized the importance of “development narratives”, or basic stories of how a ‘problem’ has arisen and will unfold, hence what the necessary course of action should be.  These stories are particularly important because it is through them that actors and institutions make claim to action and ownership over resources.  Furthermore, these narratives become the “conventional wisdom”, which is deeply embedded in persons’ perceptions and is rarely challenged.  Therefore, they are extremely important and effective at legitimizing certain types of knowledge and action. 

  

For example, Dr. Foran highlighted the GMR policy narrative, which says:  “Connectivity leads to prosperity”.  In essence, improvement of physical links (such as road, rail, water and air transport systems, and telecommunication and power systems) through “economic corridors” will enhance networks in the subregion and improve linkages with other countries, which in turn will promote trade and investment, capacity building, and ultimately improved economic competitiveness.  However, Dr. Foran stated that while this argument is necessary, it is not sufficient.  Rather, prosperity comes from improved business activity, which requires more than just infrastructure to occur – innovation is the critical component in prosperity, and moving towards a knowledge-based economy is critical to sustainable business growth.  Dr. Foran briefly discussed the feedback loops that define this process (see Figure 3 below). 

  

Figure 3.  Feedback Loops for Business Activity 

[image: image2.emf]  
Dr. Foran also critiqued the Mekong River Commission (MRC) Basin Development Plan Programme (BDP) policy narrative, which roughly states:  “Sustainable development can be planned using IWRM principles”.  IWRM principles, include: 1) participatory, pro-poor, multi-stakeholder dialogue, 2) multi-level and cross-sectoral collaboration, and 3) that the MRC can build (via NMC’s and line agencies) capacity for the prior two principles.  In other words, sustainable development can by planned by sustainable water management. 

  

Dr. Foran highlighted some of the major criticisms of these two policy narratives, including: 

· The natural resources of the Mekong region are increasingly contested 

· Governments, companies, and banks drive new investments, and new financiers are emerging (for roads, dams, irrigation schemes, navigation, etc.) 

· These projects may provide benefits to wider society…but also pose multiple burdens and risks 

· Millions of people depend on wetlands, floodplains, and aquatic resources 

· We need to put infrastructure development in its proper (social) place and make development work for poor people 

· Participatory processes are not authentic 

  

Dr. Foran suggested there are many alternatives to answer these criticisms of the GMR and MRC policy narratives.  For example, one might consider the following: 

· Can integrated agriculture offer a better future for smallholders? 

· Can we scale up investments in energy efficiency and renewable energy? 

· Can poor people do better in urban areas? 

· Can we house people and get them to work using less energy? 

· Can government decision making be more deliberative & downwardly accountable? 

  

According to Dr. Foran, scenario analysis is a useful method to explore the uncertainties implicit in these questions.  To construct a useful scenario, one must construct plausible, internally consistent stories about the future.  Furthermore, stories should have clear assumptions that can be contrasted and debated, which can help explore situations where a few uncertain conditions have a large bearing on outcomes.  These scenarios are generally constructed in a 2-D model (as discussed in Keynote presentation 3), representing possible combinations of the extreme spectrum of two indicators.  Ideally, analysts should optimize the synergism between these qualitative 2-D scenarios and quantitative models.  

  

Dr. Foran then briefly discussed two specific scenarios, one modeling-centered application of water resource regimes and one comprehensive and qualitative example related to farming versus industry.  Dr. Foran then discussed an example of scenario-building dialogue event.  The purpose of that event was to begin exploring uncertainties associated with the region’s future, using a scenario-building exercise, and to invite more debate on the North South Economic Corridor (NSEC) and similar narratives.  Approximately sixty participants from regional civil society organizations, universities, as well as the ADB, IUCN, and M-POWER governance network attended.  Six neutral persons (participants in a parallel international conference on water institutions), led by Dr. Louis Lebel – CMU-USER, facilitated the one and a half day event held in October 2006.  Dr. Foran proceeded to describe the process for developing scenarios used at that event.  The process and resulting 2-D diagram are summarized in Figure 4 below.  

  

Figure 4.  Scenario-building Process and Results 
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Dr. Foran then outlined some key findings from that event.  First, there emerged three key messages, as follows:  1) many economic uncertainties remain and deserve exploration (e.g., migration and quality jobs), 2) narrow economic success is probably not enough; ethnic and cultural identity also matter, and 3) Strategic Environmental Assessment of GMR initiatives could involve scenario building.  Furthermore, the event participants found that experts can work with laypeople to build plausible and interesting scenarios. 

  

Dr. Foran concluded his presentation by reiterating his opening statements, that there are many stories about the future of Mekong Region development, and all development stories come with uncertainties.  Scenario analysis is a potentially useful tool to explore the important uncertainties.  Furthermore, “comprehensive qualitative” scenario building can be done by experts and lay people and can inform multi-stakeholder dialogues on Mekong development. 

  

Q&A: 

1) Are scenarios beyond the scope of this two-day workshop? 

Dr. Foran expressed that he agrees somewhat, but thinks is it possible to focus on local level scenarios keeping important regional drivers in mind.  Mr. Clausen agreed that it is possible to focus on plausible futures.  Dr. Anond added that it is possible to consider 2-D diagrams as discussed in his presentation. 

Plenary 1:  Workshop Agenda 

Dr. Torkil Clausen 

  

Dr. Clausen convened the first plenary to discuss generally how the workshop will run and also to highlight the details of the workshop agenda (which is included in the main report to SENSA).


Plenary 2:  Review Of Current Knowledge about Climate Change Predictions and Likely Impacts in the Greater Mekong Region 
Mr. Suppakorn Chinvanno 

SEA START RC 

“Future Climate Projection in Mainland Southeast Asia:  Climate change scenario for 21st century” 

  

Mr. Suppakorn began his presentation by reiterating that scenarios are projections of plausible futures, not a forecast.  Since we cannot know how much GHG will be in the atmosphere in the distant future, we need to utilize plausible scenarios for expected predictions, looking at changes in the future compared to some past.  In his analysis, the baseline for comparisons was 1970-1999.  

  

Within this context, Mr. Suppakorn discussed two main topics: the development of climate change scenarios using dynamic downscaling and the results of these scenarios for future climate projection in mainland Southeast Asia for 21st century.  But first, it is important to understand what we mean by climate change.  Mr.  Suppakorn outlined the differences between “climate” and “weather” and between “change” and “variability”.  In short, climate represents long term weather patterns in a region, whereas weather is a daily circumstance.  Similarly, change reflects a long term trend on average, whereas variability reflects the normal variance in weather from the average.  
  

Mr. Suppakorn suggested that current discussions might over-emphasize increasing global mean temperature; rather, he clarified that climate change is not uniform across space and time.  By focusing on temperature only, one can overlook multiple dimensions of climate change such as: 

· Seasonality – season shifting 

· Distribution pattern – rainfall pattern 

· Fluctuation from year to year 

· Extreme weather event – hot year / wet year – changes in frequency / magnitude 

Another point that needs to be addressed is the differences across regions. For example, relative to the rest of Asia, southeast Asia is expected to have smaller changes in “mean” temperatures and precipitation. 

  

Mr. Suppakorn then described SEA START RC’s main projections for climate change in southeast Asia during the 21st century.  Their method utilized dynamic downscaling of climate simulation using the PRECIS regional climate model. Simulation is performed on multiple personal computers in parallel.  Downscaling is necessary because it is impossible at this time to create high-resolution images for small areas due to lack of computing power.  However, he expects that within the next year these data will be available.  

  

He then summarized the main findings of this scenario over the period of 1980 to 2090.  He also shared several downscaling maps. In summary, average daily and annual minimum and maximum temperatures (oC), the number of hot days in a year (defined as days with a high temperature greater than or equal to 35 oC), and annual precipitation are expected to increase steadily across the entire region.  The number of cool days in a year (defined as days with a low temperature less than or equal to 16 oC) is expected to decrease steadily across the entire region. This implies that the hot period of the year will be much longer, with summertime expanding into winter.  

  

Dr. Geoffrey Blate 

WWF 

“Potential Climate Change Impacts in the Mekong Region” 

  

Dr. Blate opened his presentation with some observed impacts of climate change in the Mekong Region, based on an extensive literature review that he conducted.  Observed trends include:

· Increased damage, injury, and loss of life from floods, landslides, and droughts (IPCC 2007) 

· Loss of mangroves, coastal erosion, and altered wetlands due to a combination of climate change and land use. 

· Altered fire regimes (IPCC 2007) 

· Altered relative abundance of bird species in Thailand (Round & Gale 2008) 

· Altered tree species distributions and gibbon diets in Khao Yai N.P. (Brockelman 2009) 

· Rice yields decline 10% with 1˚C increase in minimum temperature (Peng et al. 2004) 

Dr. Blate then discussed the anticipated, but not yet observed, impacts of climate change in the Mekong region.  It is expected that warmer temperatures will: 

· Alter fire and hydrological regimes 

· Dry isolated ponds and seasonal wetlands 

· Shift location of species’ ranges and alter forest types 

· Impact on fisheries and agricultural productivity 

· Impact on infrastructure viability 

· Add additional pressures on already vulnerable ecosystems 

· Increase the severity and frequency of extreme climatic events 

Dr. Blate then highlighted some specific findings for agriculture, freshwater ecosystems, mangroves, dry forests, and wetter forests.  Impacts on Agriculture were based on the IPCC and Stern reports, which contended that in the 21st Century, the Earth could warm by about 3°C.  This would lead to diminished food security due to stress on water resources.  For example, up to 250 million people in Africa are at increased risk of water stress by 2020, and millions of people in the Asian mega-deltas are at risk of river flooding and storm surges.  Dr. Blate emphasized that agricultural output is expected to decline in every region except the developing world, which would leave the most vulnerable populations worse off and the most wealthy populations better off (see Chart 1 below). 

  

Chart 1.  Change in Agriculture Output Potential Due to Climate Change, 2000-2080 

[image: image4.emf]  

Based on IPCC, MRC, and WorldFish Center reports, impacts on freshwater ecosystems are expected to be quite severe.  Climate change will increase wet season flood risk while decreasing dry season water availability.  Maximum monthly flows are expected to increase by 35-45%, whereas minimum monthly flows are expected to decline by 17-24%.  Due to this reduction in dry season flows, the GMR would experience increased water stress by 2100.  This change in the flow pattern combined with warmer temperatures will diminish water quality, shift location and size of species’ ranges, affect migration and breeding success, and alter the composition and structure of wetlands and flooded forests. Sea level rise, saltwater intrusion, and loss of coastal ecosystems also will shift species’ ranges, abundance, and migration patterns.  

  

Based on Le Tan Loi, Nguyen Van Be, & Barry Clough 2009, impacts on mangroves are expected to be large because their landward migration is limited.  This would lead to serious coastal erosion because sea level rise is exceeding sedimentation .  Sea level rise of only 0.5 meter “would probably eliminate mangroves from most of the coastal fringe of the Mekong Delta and along the margins of most rivers and canals bordered by dikes.” 

  
In forest ecosystems, warmer temperatures and altered rainfall patterns are expected to have a number of effects in both dry and wetter forests.  In dry forests of the GMR, these climatic changes are expected to alter fire regimes, change forest types, dry isolated ponds and seasonal wetlands in the Eastern Plains, cause range shifts, and alter the availability of fruit resources.  In wetter forests, these changes may shift or shrink suitable habitat for rare, threatened, and endemic species because of changes in the availability of fruit resources, forest types, and floods.  Dr. Blate emphasized that although the Greater Annamites were buffered from the effects of climate change in past, they may be more vulnerable now because of other pressures on these ecosystems such as fragmentation, hunting, etc.  Similarly, Dr. Blate suggested that current conservation threats such as hunting, wildlife trade, habitat loss, infrastructure, and illegal and unsustainable harvesting, will almost certainly be exacerbated by climate change – climate change will not only directly put pressure on forest and aquatic ecosystems, but will also interact with habitat loss and infrastructure projects that fragment and stress these systems.  Dr. Blate concluded his presentation with a figure from the Stern report that emphasizes this point.  As global temperature change increases, the severity of effects on ecosystems also increases (see Figure 5 below). 

  

Figure 5.  Expected Impacts of Increased Global Temperature on Food, Water, Ecosystems, Extreme Weather Events, and on the Risk of Abrupt and Major Irreversible Changes. 
  

[image: image5.emf]  

Q&A: 

1) Did the Australia report on climate change scenarios for the GMR reach the same conclusions as the SEA START RC study? 

Yes, but there is a problem with limited access to datasets for high resolution images.  By next year Dr. Anond expects to have four or five high resolution scenarios completed. 

2) Why did the SEA START RC study use 30 years ago as a baseline?  Does this affect the accuracy of the model? 

Data from the 1960’s actually are available but were not used.  Dr. Anond was unsure about the effect of baseline dates on accuracy, but suggested it will be irrelevant soon because downscaling will not be necessary within a few years. 

3) Do low resolution models diverge for southeast Asia? 

Dr. Anond was not sure about this, but suggested there might be more information available next year. 

  

Plenary 3:  Characterizing Species, Habitats, and Ecosystem Services Likely to be Sensitive to the Combined Effects of Climate Change and Methods for Assessing Likely Changes 

Dr. Simon Mahood 

BirdLife 

  

Mr. Mahood opened his presentation by stating that this is a rather large topic to cover in 15 minutes.  In the interest of time, his presentation is a broad summary of a BirdLife study, with recommendations on replication of such studies. 

  

To begin with, Mr. Mahood answered the question “Why study the effects of climate change on species?”.  He argues that there are several reasons to do this.  Firstly, they can be used as a proxy for, and are more easily studied than, their habitats and ecosystems.  With species, it is possible to predict latitudinal and elevational distributional shifts and changes in behavior (e.g. timing of migration or nesting).  This makes it possible to evaluate the future effectiveness of current conservation interventions and to design information-based mitigation strategies. 

  

Although species are more easily studied, Mr. Mahood highlighted that there are a number of reasons to study the effects of climate change on habitats.  It is possible to predict changes in distribution of habitats and to evaluate future habitat connectivity.  It also is possible to predict the effects of climate change on species and ecosystems, and thereby gives policy-makers important information as they prioritize sites for conservation. 

  

Similarly, Mr. Mahood argued that it is also important to study the effects of climate change on ecosystem services, particularly because the poor are those most affected by climate change due to their dependence on natural resources and ecosystem services for basic needs and livelihoods, particularly from climate sensitive sectors such as agriculture. 

  

Mr. Mahood then outlined how species, habitats, and ecosystem services can be used to monitor climate change.  That is, what factors make a species, habitat, or ecosystem particularly vulnerable to climate change, and therefore, makes possible to use it as a proxy for evaluating climate change.  For species, these factors comprise:  high-latitude species, restricted range species, poor dispersers, low-lying island species, mountain-top endemic species, and extreme niche specialists.  It is also helpful to monitor species with abundant data available or potentially available.  On the contrary, species that are widespread, habitat generalists, or have broad altitudinal tolerance (for example, tigers) are expected to be less affected by climate change, and are therefore, “bad” indicator species.  For habitats, factors which make a good climate change indicator comprise:  limited distribution, those with negligible anthropogenic alteration, and those that are of importance for species or communities. 

  

Mr. Mahood then discussed how one should begin a study on climate change indicators.  He discussed that before one begins to design a study, there are a few key questions that should be considered, as follows: 

· What do you want to find out? 

· How do you want to apply your results? 

· Who is going to use your results? 

Then, it is important to learn from others.  Read what others have done already, and if possible, copy a method that works!  Mr. Mahood outlined that there are two main methods for such studies.  Long-term field studies measure real changes, and desk studies model potential future changes.  

  

For field studies, Mr. Mahood suggested that a proven method includes the following steps: 

1. Select indicators 

2. Determine key data to gather 

3. Set up monitoring stations 

4. Gather biological data over a long time period 

5. Gather concurrent climate data 

6. Analyze long term correlations and trends 

He briefly noted that this process has been successfully utilized to monitor elevational changes of birds in Costa Rica and changes in the arrival date of migratory birds in Europe; both of these changes are likely to have been driven by climate change.  

  

For desk studies, Mr. Mahood suggested that a proven method includes the following steps: 

1. Select indicators 

a. Literature study 

b. Consult global and regional experts 

c. Collaborate with others 

2. Calculate climate envelopes 

a. Gather precise distributional data 

b. Use bio-climatic models to calculate climate envelopes (based on e.g. temperature, humidity, day length, etc.) 

3. Model current distribution based on climatic envelopes 

a. Use computer modeling programs 

b. Base on climate envelopes 

c. Check the validity of the modeled distribution against known current distribution 

4. Model potential future distribution 

a. Use a range of climate change scenarios 

b. Produce attractive maps 

c. Compare against current distribution 

d. Analyze patterns of change 

5. Compare current and future distributions 

Mr. Mahood noted that this process has been successfully utilized by BirdLife, using climate envelops and change models to predict future distributions of birds.  That is, first they determine climate envelopes of species from point locality data, then a climate change model (or models) is used to predict future distributions of the species, based on the predicted distribution of suitable climate space for species.  This process allows one to predicted potential range shifts for species, with expected lost, stable, and potential future ranges identified.  Mr. Mahood then mentioned how BirdLife had used just such a process to predict range shifts for African species such as the Cape Longclaw, whose range is predicted to contract considerably by 2070-2099.  This modeling exercise also was used to predict future species richness and importance of Important Bird Areas, which Mr. Mahood argued is useful to identify what areas should by prioritized in conservation and adaptation strategies.  Species richness in the BirdLife study is projected to change dramatically in many current Important Bird Areas. 

  

Mr. Mahood concluded his presentation by discussing how best to utilize the results of such studies.  He emphasized that the final step in this process should be to publish and apply your results.  These can be used in conservation planning and to design site level interventions.  Finally, to test the validity of these results, it is important to conduct long-term monitoring to test your models. 

  

Q&A: 

1) What was the extent of the BirdLife study? 

The current study covered 250 bird species across Lao PDR, Cambodia, and Vietnam.  Species chosen included those that are threatened globally and those that are restricted to specific habitat biomes (and are, therefore, most susceptible to climate change).  The study also covered 30-40 mammal species. 
2) When will results of the long term studies be available?  Is it possible that monitoring takes so long that the results would change within that time period? 

Long term studies typically take decades to show trends. The models used in the current BirdLife study are predictive and therefore short term, preliminary results should be available next year. Although the study is only predictive, at least we have a baseline to plan protected areas, which is better than nothing. 
3) A participant suggested that we should restructure protected areas that were set up on old species distributions and values to reflect current conditions. 

Mr. Mahood agreed somewhat, but suggested that because of uncertainty in these models, they cannot be the “be all, end all” of protected area planning. 

  

Plenary 4:  REDD and Climate Change Adaptation 

Mr. Jeremy Broadhead 

FAO 

  

To provide context for the remainder of the presentation, Mr. Broadhead began by presenting forests’ role and capacity as carbon reservoirs, carbon sinks, and sources of GHG emissions.  Specifically, forests store (reservoir) an estimated 1,650 Giga-tonnes of carbon (GtC) in biomass (which is greater than stored carbon in oil reserves); they reduce carbon in the atmosphere (sink) by up to 2.6 GtC per year; and, they are a net source of about 1.6 GtC per year, mainly through deforestation.  Mr. Broadhead emphasized that deforestation plays a very large role in climate change, perhaps larger than most people would expect.  In 2000, deforestation accounted for 17.4% of global greenhouse gas emissions, 4 percentage points higher than emissions from transport (see Chart 2 below).  

  

Chart 2.  Global Shares of GHG Emissions, by Source, 2000 

[image: image6.emf]                            

Mr. Broadhead then discussed the affects of climate change impacts in southeast Asia.  He reemphasized key information presented already in earlier presentations, namely that expected effects include decreased freshwater availability, increased risk of flooding in coastal and deltaic areas, and increased occurrence of extreme rains and landslides.  He also added that there could be changes in El Niño Southern Oscillation (ENSO) and possibly drought. 

  

To prevent the effects of additional future climate change, Mr. Broadhead outlined a number of possible forest mitigation options, including:  1) maintaining or increasing forest land area by reducing deforestation ,or by increasing afforestation and reforestation (CDM), 2) maintaining or increasing forest carbon density through forest restoration, forest conservation, wild fire management, and reducing degradation, and 3) increasing the use of wood products for carbon stocks and fossil fuel substitution. Mr. Broadhead focused on Reduced Emissions from Deforestation and Degradation (REDD), which provides an economic incentive for forest conservation through carbon credits.  He also suggested that the cost of REDD may be low in comparison with current carbon credit prices. 

  

Mr. Broadhead discussed that forests can also contribute to climate change adaptation through two routes.  First is the adaptation of forests and forestry, that is, increasing the adaptability of forests to climate change.  This can be accomplished through forest management changes in relation to drought, fire, pest and diseases, and by implementing sustainable forest management.  Second is using forests and forestry to increase human adaptation to climate change.  This can be accomplished through, for example, coastal and watershed protection (coastal erosion, landslides on sloping land, etc.).  In practice, the two routes are related and easily linked.  

  

Furthermore, Mr. Broadhead emphasized the link between forest mitigation and adaptation measures – without adaptation, mitigation measures (REDD) may fail.  That is, it will be necessary to increase the resilience of forests and trees to climate change in order to keep the ecosystems functioning in their mitigation role.  Mr. Broadhead demonstrated this necessity through an example of ecosystem collapse in the Kalimantan.  There, logging has led to a reduction of dipterocarp seed trees and forest drying, ENSO events have led to drought, and forest drying, drought, and land clearance have led to fire, all of which have resulted in less forested area.  Mr. Broadhead also highlighted more specific adaptation-mitigation links, including:  Sustainable Forest Management (maintenance of forest health and diverse/resilient ecosystems; effective monitoring; flexible and responsive management; etc.), reducing stresses from logging, pollutants, and fragmentation; restoring ecosystem functions after disturbance; increasing locations where particular habitats are managed; and connecting habitats and landscapes.  

  

Mr. Broadhead highlighted that REDD, in particular, can be closely linked to adaptation, because it will involve detailed monitoring necessary for adaptation.  Similarly, REDD plus includes conservation of forests and enhancement of carbon stocks.  Mr. Broadhead emphasized that in this manner, REDD will not pay for adaptation directly but in most cases it should not matter because it will lead to adaptation.  He supported this point with an example of protected areas in Lao PDR where such a process exists currently.  On the other hand, Mr. Broadhead cautioned that there also could be conflicts between adaptation and mitigation.  For example, REDD mitigation objectives will differ with adaptation objectives if adaptation does not reduce deforestation and degradation (e.g., if forest thinning is needed, adaptation concerns low carbon forest and is inefficient in reducing carbon emissions, or if afforestation or reforestation is needed). 

  

Mr. Broadhead concluded his presentation by highlighting current negotiations on post-2012 compliance markets expected to occur by the end of 2009, which could include REDD plus provisions.  He also noted that we do not need to wait for compliance markets for REDD – voluntary transactions already are being made. 

  

Q&A: 

1) Can afforestation and reforestation be included in REDD, perhaps pitched as community forestry? 

There is some proposal of agriculture, forestry, and land use upcoming, but it is not clear what will come out of it.  We need afforestation and reforestation because REDD is more difficult; however, CDM has not helped so far. 

2) What is the capacity of GMR countries regarding monitoring and enforcement of REDD? 

We need to build capacity, political will, and commitment.  This is  particularly challenging because the majority of intact forests are in the least developed countries where there is the least capacity. 

3) Where has REDD been successful? 

Officially, REDD has not yet been implemented globally.  However, Indonesia does have a voluntary program.  Also, CDM has no funding because of the nature of forestry. 

4) What is the REDD strategy to support reforestation after plantations (can this lead to unintended consequences)? 

No, this is not a problem, because countries cannot get credit for forests after 1990 under CDM. 

Plenary 5:  Implementing REDD in the Tenasserim: Thailand’s Biodiversity Conservation Corridor 

Dr. Rungnapar Pattanavibool 

ICD and BCI Thailand 

  

To provide background for the remainder of her presentation, Dr. Rungnapar began by outlining some specifics for the pilot site of the Tenasserim Biodiversity Conservation Corridor Initiative (BCI).  That is, the site is located in the Tenasserim range in western Thailand between the Western Forest Complex and Kaeng Krachan Complex and is 70 kilometers (km) long.  Phase 1 of the project occurred between 2006-9, and activities were concentrated in 4 clusters with 5 villages each.  The three plots of land under consideration to comprise the corridor include areas currently under provision of the Royal Princess’ Project, the Royal Thai army, and a proposed extension.  

  

Dr. Rungnapar highlighted that the Tenasserim is a particularly important landscape to conserve due to its high biodiversity value.  She argued that it is the most important forest complex in Thailand, and, including the area in Myanmar, it is also the largest.  The area is home to 11 national parks and 6 wildlife sanctuaries over 2 million hectares and is the crossroads of 4 eco-geographic zones.  Furthermore, it hosts three WWF “ecoregions”, three major habitat types, and high biological distinctiveness, including a large population of tigers.  Because it is home to so many tigers, the BCI area is considered a Class I and Global Priority tiger conservation landscape. 

  

Dr. Rungnapar discussed that the BCI area is facing a number of challenges, including:  illegal forest use, forest fire, poaching, uncontrolled fishing, land encroachment, uncontrolled domestic animals, mining activities, settlement, and tourist sites, among other things.  However, she argued that there are a great many opportunities to protect this landscape.  For example, the Thailand Cabinet has acknowledged the Tenasserim Corridor and has directed cooperation among relevant government agencies; in addition, a Memoradum of Understanding (MoU) has been signed among enforcement authorities.  Similarly, there is strong support and public participation in BCI activities, including local, provincial, and national government, school children, and the army.  Dr. Rungnapar emphasized that the greatest opportunity for utilizing a REDD strategy in this landscape is its high percentage of existing forest cover – over 86% of the landscape is either currently undisturbed or degraded forest. 

Dr. Rungnapar outlined some expected outcomes of the BCI-REDD scheme, as follows:  1) pro-poor participatory benefit sharing and benefit streams through Village Revolving Funds, 2) zoning of Corridor Areas in the categories of agroforestry (sustainable use zone), livelihood plantation (buffer zone), carbon sequestration (human-induced /natural forest restoration, afforestation, and deforestation avoidance zones, 3) capacity building for climate change awareness and disaster preparedness, and 4) project employment and economic development opportunities. 

  

Dr. Rungnapar concluded her presentation with special thanks to the donors and contributors of the BCI project:  Asian Development Bank (ADB), the governments of Finland, the Netherlands and Sweden, EOC (Environment Operations Center), WCS (Wildlife Conservation Society, Thailand Program), and RECOFTC (Regional Community Forestry Training Center for Asia and Pacific). 

  

Q&A: 

1) How do you engage the community, and what is a revolving fund? 

We raise awareness and build capacity for sustainable management, then ask what they want in their area.  The revolving fund is then linked to these needs. 

2) What is the current situation of cooperation with Myanmar? 

There is a limitation for Myanmar to receive funding, but Myanmar is always included in meetings and platforms. 

3) Were there any conflicts of interest?  How did you manage these? 

The first phase of the project had a stakeholder advisory board to reach a consensus.  Also, the project benefited from two prior projects, the Royal Princess’ Project and the HRH Princess Nature Study Center. 

Annex 2:  Supplementary Analysis, Siphandone 

  

Table 11. Effects of Current and Expected Development or other Non-Climatic Trends on Key Values, Siphandone 

	  
	Species 
	Habitats 
	Ecosystem Services 

	Siphandone 
	Dolphins 
• Tourism (positive through awareness; negative through stress)
• Hydrodam – division of population into two sub-groups; decline of fish population
• Flow changes – deep pools
• Water pollution - bioaccumulation of toxic chemicals – pesticides / mining wastes
• Inbreeding depression
• Conservation policy and institutions
  

Fish
• Over fishing – due to both population growth and increased demand for protein
• Illegal fishing (inappropriate methods)
•Not taking whole of life cycle into account in conservation measures is a threat
• Hydrodams – blocking migration paths (Don Sahong)
• Flow changes – loss of deep pools, migration triggers (?)
• Conservation responses – fisheries law, community fisheries
  

Water birds
• Loss of habitat – clearing?  Change in flooding regime
• Decreased food
• Flow changes 
	Deep pools, rapids, waterfalls
• Flow change – seasonality of flow
• Water level changes 
• Sedimentation changes
All result from hydropower development, irrigation withdrawals or infrastructure development; mining for sand / gravel; channel improvement program (navigation routes)
  

Flooded and gallery forest
• Dams will change flow regime
• Population increase
• Urban area increase
• Limited area already 
	Medicinal plants
• Deforestation
• Land use change - plantations
• Overharvesting, overcutting for export – market changes and population growth
• Loss of knowledge around uses, so plants not values
  

Fish migration
• Overfishing of migration channels
• Hydropower dams blocking migration
• Potential positive effects
• Change in magnitude, pattern, variability of flow
• Temperature increase affects breeding, reproduction, feeding – magnitude of impacts not well known
• Fluctuation/ variability in flow – may affect more sensitive species
• Change in species distribution – new species viable in the area
  

Hydrological change
• Hydropower – redistribution of flows to dry season, fluctuation of water levels, sediment trapping
• Irrigation and water supply – diversion of water, pumping, water quality. 


  Table 12. Effects of Climate Change on Species and Habitats, Siphandone 

	  
	Species 
	Habitats 

	Siphandone 
	Wetlands and wetland birds
• Risk of drought / drying – fire risks
• Temperature changes could change wetland plant assemblages – food sources for wetland birds
• Potential loss of wetland area from changes in flow regimes (inundation OR drying) – loss of habitat
• Loss of function – habitat provision (e.g. feeding, breeding); groundwater recharge
• Fluctuation of water level affecting aquatic plants – change in types
• Extreme events – very big floods could reshape / inundate sand islands; change in braided channel morphology
• Changes in seasonality of flow could significantly impact on rice cultivation / rice planting calendar

Fish and fish migration
• Change in magnitude, pattern, variability
• Temperature increase affect breeding, reproduction, feeding – magnitude of impacts not well known
• Fluctuation / variability – may affect more sensitive species
• Change in species distribution – new species viable in the area

Wildlife 
• Habitat change is habitat loss for some species; 
• Food chain changes; 
• Breeding failure
• Migration to other areas – changes in human / wildlife interaction - conflict
• Population declines 
	Forests 
• Changes in forest structure
• Seeding / germination/ flowering patterns
• Extinction of some endemic species 


  

  

Annex 3:  Existing Work Related to Knowledge Gaps, Mekong Delta 

Only one group – the Mekong Delta – specifically outlined existing work related to knowledge gaps identified in Table 8, as follows :    

  

Mr. Nguyen Hoang Tri – Hanoi University: Recommendations for future studies 

· Research on ecosystem and social resilience to climate change mitigation and adaptation 

· Set up the biosphere reserve: Vietnam National Committee for Man and Biosphere Programme 

  

Mr. Pham Trong Thinh - SIFIP 

· Application of REDD and PES in the coastal mangrove and conservation areas in the Mekong Delta 

· Research on the appropriate mechanism of forest buffer zone in the coastal areas 

  

Mr. Do Duc Dung – SIWRP 

· Water resource planning and water resource development strategy in relation to climate change 

· Watershed management 

· Flow monitoring and water quality monitoring 

  

Mr. Van Ngoc Thang – FPD 

· Social factors that influence environmental behaviours of economic players 

· Policy framework and climate change adaptation 

· Social impact assessment of the Southern coastal corridor express way 

  

Dr. Le Anh Tuan – Can Tho University 

· Database on climate change 

· Modeling of climate change impacts on agricultural and aquaculture, production and infrastructure based on the above database 

  

Mr. Klaus Schmitt – GTZ 

· Two projects to protect and sustainably manage coastal wetlands and protected areas of Kien Giang and Soc Trang Province 

· “Management of Natural Resources in the Coastal Zone of Soc Trang Province” 

· “Conservation and Development for Key Sites of the Man and Biosphere Reserve of Kien Giang Province” have a joint objective: the 

· One project to restore ecological functionality and resilience of the coastal protection forests 

· “Sustainable Development of Coastal Forests in Bac Lieu Province” has the objective: 

· One project to improve market participation of the rural poor (This project is implementing a pilot on integrating climate change risk assessment into local development planning as part of a broader poverty reduction project.) 

· “Poverty Alleviation in Rural Areas” 

· One project to provide pilot solutions to solve the conflict between economic development and sustainable management of natural resources (This includes climate change adaptation activities focussing on livelihood diversification and mangrove management.) 

· “Management of Natural Resources in the Coastal Zone of Soc Trang Province” 



