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from chapter entitled: Land Use Change, Ecosystem Dynamics, and Biodiversity 

Changing Land and Marine Resource Use

What are the consequences of uses of land and coastal systems, such as urbanization and resource extraction, for ecosystem structure and function?

How does land and marine resource use affect the carbon cycle, nutrient fluxes, and biodiversity?

What are the implications of ecosystem changes for sustained food production, water supplies, and other ecosystem services?

How are interactions among fish harvesting and climate change affecting organisms at other trophic levels?

What are the options for diminishing potential harmful consequences on ecosystem services and enhancing benefits to society?

Changes in Disturbance Cycles

How does climate change affect such disturbances as fire and insect damage?

What are the effects of disturbance on productivity, water resources, and other ecosystem functions and services?

How do climate change, pollution, and disturbance interact with the vulnerability of ecosystems to invasive species?

How do changes in human uses of ecosystems affect their vulnerability to disturbance and extreme events?

Conversion of lands for human use is essential for the human enterprise to grow food, build cities, and obtain other essential services. The increasing intensity and extent of human land-use are as global as is changing climate. Harvesting of fisheries from the ocean and water quality impacts from coastal development are also leading to massive alteration of ocean ecosystems. Changing land and ocean use may increase the vulnerability of human populations and ecosystems to changing climate, moving ecosystems closer to thresholds beyond which there is no recovery. Each land-use and ocean-use decision is unique, but there are regional and even global trends that have cumulative effects. The effects of changing land and ocean use vary widely—they include the formation of large sources and sinks of CO2, changes in hydrology and geomorphology, changes in landscape patterns that affect biodiversity, and a host of other effects (DeFries et al., 2004; Foley et al., 2005).  Remote sensing of land-cover and ocean-biomass change is crucial both for observing environmental change and as input in individual, local, national, and transnational decision making. Satellite data—especially global, high-resolution satellite data—have proved their value and are now fundamental to studies of ecosystem change in academe, government, and the private sector. Improved sensors will increase the information content of ecosystem remote sensing from empirical measurements of type (more or less the current state of the art) to measurements of function, such as nutrient cycling and carbon sequestration (achievable with current exploratory technologies). If those measurements of function are coupled with sufficiently-precise and globally extensive measurements of atmospheric CO2, the interactions between water, carbon, and other element cycles will be better understood.

