Thank you for the opportunity to comment on the draft strategic plan.  I would like to, first, outline my views on the importance of land use and land cover research to the overall goals of the Global Change Program, followed by comments on chapter 8 of the draft plan and its linkages to other program elements.

The previous decade of global change research has revealed the fundamental role that the Earth’s land surface plays in regulating climate, maintaining water resources, and providing biologic products essential for society. Let me give you some illustrations of the consequences of land cover change for many of our natural resources.  Anyone who listens to the evening weather report appreciates the several-degree warming generated by a concrete-laden urban surface compared with the surrounding countryside.  Research also reveals that over the past centuries the extensive forest clearing for the westward expansion of cropland in this country and elsewhere in temperate latitudes may have had a slight cooling effect, counterbalancing a portion of greenhouse warming.  In contrast, there is virtual agreement that deforestation in tropical regions leads to warmer, dryer conditions with regional and possibly global consequences.  Ability to foresee repercussions of future land cover changes on climate ultimately rests on a solid understanding of the physical and biological interactions between the land surface and the atmosphere, as well as understanding the course that future land cover changes might take.  

Research results also suggest that land cover change, specifically the abandonment of cropland in recent decades, has been a relatively large factor in sequestering carbon from the atmosphere, and that land management practices strongly influence fluxes of carbon dioxide and other greenhouse gases to the atmosphere.  A myriad of questions remain about the possible repercussions of future land management for greenhouse gas emissions.  

With regard to the enormously important issue of water resources, we now are aware of the essential role of land cover in the watershed for both water quality and water quantity.  The Chesapeake Bay just around the corner from where we are today is a prime example of the linkage between land use in the watershed and runoff of excessive nutrients making their way into major water bodies.  It is now becoming clear that protecting watersheds is a viable option to expensive treatment, at least in the example of New York City’s water supply flowing from watersheds upstate.   We are less advanced in our understanding of the linkages between land cover and human health, though some results illustrate that these linkages are real and important.  Deforestation in the Peruvian Amazon, for example, provides sunlit habitat preferred by the Anopheles mosquito that carries the malaria parasite and could possibly be related to increased incidence of the disease there.  Finally, it goes without saying that destruction of habitat from land cover conversion is the primary threat to a large number of species, many of which are potentially important for their genetic resources and their roles in the functioning of healthy ecosystems.

These are a few examples of the important links between land cover and other aspects of the earth system considered in the strategic plan, the links with climate, greenhouse gas fluxes, water resources, human health, and genetic resources.  These linkages range from the local to the regional to the global scales, from the local effect of nutrient runoff from an agricultural field to the regional effect of climate feedbacks to the global effect on atmospheric greenhouse gas concentrations.  Understanding these linkages with land cover is one of the keys to achieving the goals of the program.  

Understanding the process through which land cover changes, aiming towards a predictive capability for future change, is also fundamental for assessing the future implications for society and feedbacks to land use decisions.  Land cover change results from several factors, including changes in vegetation from natural events such as floods and storms, responses of vegetation to climate change and variability, and land use arising from human decisions based on economic factors and policies.  The extent to which one or the other dominates the interactions with, say, the atmosphere depends on the particular location.  However, land use change stands out because the resulting conversion of vegetation is particularly dramatic and because its future course is the product of human decisions.  

In sum, research over the past decade has exposed land cover change, and particularly land use change resulting from human decisions, as one of the important agents of global change.   In my view, the draft strategic plan appropriately recognizes this aspect of global change, both in chapter 8 itself and through the linkages identified in other chapters.  The CCRI also appropriately identifies land cover change as one of the forcings for climate change.

Turning to chapter 8, I believe there are three pillars for land cover research – first, observations to identify where changes are occurring; second, research to understand processes driving land cover change aimed towards projecting the future; and third, development of capabilities to quantify the consequences of land cover change for climate and other resources, including possible feedbacks to future land use decisions.  Chapter 8 includes these three pillars.  However, the balance among these requires attention.  One question (question 2) addresses the need to observe land cover dynamics.  Three questions (questions 1, 3, and 4) address the need to understand processes and project land cover change.  Only question 5 asks about consequences, framed narrowly as a question about the combined effects of climate and land cover change and the potential feedbacks.  While quantifying the consequences certainly depends on linkages with other program elements represented in other chapters, I think effective implementation of the program requires considerably more thought about how this aspect of land cover research will be integrated with the other two pillars.  How will the research program foster the interdisciplinary interactions required to link realistic future land use scenarios with estimates of carbon fluxes?  How will climate models account for future land use decisions that arise from changes in climate?  How do the land cover effects on flooding compare with variability expected from climate alone? The very different spatial scales and varying disciplinary approaches are not easily addressed.  I urge that chapter 8 carefully consider how such questions will be tackled.  It is a danger to assume that these difficult issues will be adequately addressed solely through linkages with the other program elements.

The strong linkages with other program elements begs the question of whether a separate land cover element is needed.  I believe the answer to that question is a firm yes, that a body of expertise is required to develop the observational and predictive capabilities, as well as to provide the basis for working with the other program elements to realistically quantify the consequences of land cover change.

In summary, results from many sectors of the research community have converged over the last decade to highlight land cover and land use as a major factor in global change research.  The issue is not whether the strategic plan should include an element on land cover/land use.  Rather, the challenge is to articulate a program element with balance among observations, projections, and capabilities to quantify the consequences for society.  
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