BREAKOUT:  Science, Emerging Issues and Future Directions 

Changing Land Use, Human-Ecosystem Interactions (to include integrating natural and social science approaches) 

I)  Considering what NASA is currently doing and could do in the near future, what are the most important science questions to address (in the topic area of the breakout)?  Which are especially “ripe” with a high likelihood of producing major results?

SCIENCE QUESTIONS, Short-term:

1) Vulnerability, resilience, and exposure assessment:  

Combination of NASA data with traditional methods in social science (including key informant interviews, surveys of various kinds, statistical analysis of census data, and social simulation) provides potential for advances in the assessment of vulnerability, particularly when it integrates (1) physical and social dimensions of risk, and (2) natural and anthropogenic hazards.  Of particular interest are vulnerabilities that may be associated with global warming such as famine (drought), flooding, sea level rise, fires, and pest infestations.  Also of interest are storms and technological hazards. 

2) Human effects of natural-social linkages:

How are land and livelihood systems co-evolving in the face of climate change?  How do we predict human responses to drought (famine, land use change)?  How do we address the linked processes of biofuels expansion with land use and climate change, and implications for food security?    

3) Agriculture and ecological sustainability:
What are the cumulative ecological effects of agricultural practices and how can they be made to be more ecologically sustainable?  (The group noted that NASA sensors are not suitably tuned.  For example, sensors are needed than can be used to assess crop phenology in a more detailed way, and to assess crop management practices like no-till farming.)   

4) Ecosystem effects and feedbacks:
What are the land surface drivers of climate?  What are land-cover/ecosystem dynamic linkages – primarily human process drivers?  How are biogeochemical cycles coupled with human systems?  What are the ecological effects of urban, suburban, and exurban settlements?  In general, the environmental impacts of human-dominated landscapes have been understudied, particularly settlement systems.  Thus, a significant gap exists in our knowledge about environmental processes, both in situ and spillover, associated with human occupation of the landscape.   

BIG QUESTIONS, Long term:

1) How do we move beyond a people-pixel paradigm to match up social forces impacting land cover and environment at a distance, or in the aggregate?  How do we resolve scale mismatches between causal social processes and impacted environmental systems?  How do we identify, measure, and calibrate feedbacks between social and environmental systems?
2) How do we integrate social science theory more effectively into explanations of land cover and environmental change?  What is the role of power relations?  How is social equity affected by land cover and environmental change?

3) How do we build explanations of land cover and environmental change given complexity, and given temporal and spatial lags that affect environmental systems across a multiplicity of scales?   

INSTITUTIONAL SUPPORT

NASA is poised to move science forward on a number of counts, but can also contribute in the short-term to significant institutional advances  

1) Appropriate technology for adaptation to change

NASA has the capability of identifying and providing analytical tools, products, and data that can help communities, individuals, and agencies adapt to environmental change, particularly with respect to land use planning.
2) Monitoring land-related carbon emissions

NASA has the capability of establishing protocols for monitoring land-related carbon emissions.  This is of interest to the UN Framework Convention on Climate Change, which has taken up the issue of reducing emissions from deforestation in developing countries, REDD.  

II)    Is there a need for additional coordination of existing research activities in this topic area?
1)  IGBP and IHDP

NASA needs to help coordinate land-use related activities with the Global Land Project of the IGBP and IHDP. 
2)  NSF and USDA 

Interagency cooperation is desirable when NASA data can help address research questions that require mixed methods and various data fusion efforts.  Effort should be undertaken to work with NSF, given its new standing program on Coupled Natural and Human Systems (CNH).  Linkage should also be developed between the NASA LCLUC program and the broader social science community that NSF serves.  Finally, renewed collaboration with USDA on remote sensing of agricultural systems is also recommended.

3) LTER and NASA

NASA and LTER can coordinate more effectively in the study of urban and agricultural systems.
III)     What are the most promising opportunities for interdisciplinary collaboration (especially within the CC&E Focus Area, but also with other disciplines and programs) to answer compelling global change research questions?  Where will there be strong societal benefit?

      1)  Adaptation and vulnerability research

NASA needs stronger collaborations with the social science communities that are working on these issues of adaptation and vulnerability.  These communities participate in the IPCC WG II and in the CCSP human dimensions program; they also engage NSF with projects in CNH and Human and Social Dynamics (HSD).
2)  LCLUC and ecosystem research

NASA should sustain and augment current collaborations between the land-use and ecosystems communities within its own programs, in order to develop a more fully integrated picture of the human causes of ecosystem change.  These affect a wide variety of ecosystem services, and a range of human communities at multiple scales.  
IV)     Identified Challenges
1) Social Science Buy-in

How do we engage more social scientists into the NASA arena, dominated as it is by biophysical scientists and engineers?

2) Social Science leadership

Do successful proposals need to generate new satellite data sets, or simply use available products?  In other words, can social scientists lead proposal only using existing data sets?

3) New products

To successfully integrate social/environmental processes in analysis, there is need for new and refined products that are better tailored to the research in question.   

