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Principal Areas of Focus

DOI/USGS research contributes directly to CCSP strategic goals, principally through studies designed to
understand the interactions between climate, earth surface processes, ecosystems, and human activities on
time scales ranging from years to millennia. By combining the expertise of hydrologists, geologists,
biologists, geographers, and remote-sensing scientists within one organization, USGS supports truly
interdisciplinary research in the following major focus areas:

¢ Studies of climate history and impacts on landscapes and ecosystems

*  Hydrologic impacts of climate change

¢ Carbon cycle science

¢ Land-use and land-cover changes

* Decision-support research and development.

The goal of global change research at USGS is to improve knowledge and understanding of the Earth’s
past and present climate and environment, the forces bringing about changes in the Earth’s climate, and

the sensitivity and adaptability of natural and managed ecosystems to climate changes.

Program Highlights for FY 2008

Earth Surface Dynamics

The Earth Surface Dynamics program has the following research objectives:

¢ Document the nature of climatic and environmental change and variability on time scales ranging
from years to millennia.

* Develop fundamental understanding of interactions between climate, carth surface processes, and
marine and terrestrial ecosystems on time scales ranging from years to millennia.

¢ Seck to understand impacts of climate change and variability on landscapes and marine and
terrestrial systems.

*  Model and anticipate the effects of climate change and variability on natural and human systems.

¢ Provide information on the relative sensitivity, adaptability, and vulnerability of ecosystems,
resources, and regions to climatic change and variability to support land and resource management

and policy decisions.

Geographic Analysis and Monitoring

Research is directed to the understanding of the rates, causes, and consequences of landscape change
over time. This knowledge is used to model processes of landscape change and to forecast future
conditions. Studies are designed to document and understand the nature and causes of changes
occurring on the land surface; to assess the impacts of land surface changes (including urbanization) on
ecosystems, climate variability, biogeochemical cycles, hydrology, and human health; and to develop the

best methods to incorporate science findings in the decisionmaking process.

Hydroclimatology
Research on effects of climate change and variability on the hydrologic cycle focuses on characterizing,

and developing predictive methods related to, the hydroclimatology of North America. This includes



identification of seasonal variations in regional streamflow in relation to atmospheric circulation (for
regional streamflow prediction and flood/drought hazard assessment); the linkage between atmospheric
circulation and snowpack accumulation (for forecasting spring and summer water supply in the western
United States and for flood forecasting), as well as glacier mass balance; and the physical and chemical
variability in riverine and estuarine environments in relation to large-scale atmospheric and oceanic
conditions (to discriminate natural from human-induced effects on such systems). It also includes
documenting the long-term behavior of hydrologic systems in response to past climatic variations and
changes (from decades to hundreds of thousands of years) as well as more recent (decadal) hydrologic
trends. The program maintains an active effort to develop improved representations of terrestrial
hydrologic processes in general circulation and regional climate models. In broad terms, these activities
are aimed at improving statistical and deterministic methods for predicting hydrologic hazards and

related environmental conditions on monthly to interannual time scales.

Carbon Cycle

USGS conducts a broad range of carbon cycle research focused on North America, which includes:

*  Assessment of Carbon Stocks and Soil Attributes—Determining the spatial distribution of carbon in
the terrestrial environment in relation to historical natural and human processes, as a basis for
initializing dynamic models of soil carbon. Measuring soil chemistry has focused on the Mississippi
and Delaware River basins, the latter in collaboration with the USDA Forest Service Forest
Inventory and Analysis Program.

*  Carbon Sequestration in Sediments—Studying the re-deposition of eroded soils and sediments (and
their associated organic carbon) which sequesters large quantities of carbon, buried at the base of
slopes and in wetlands, riparian areas, and reservoirs.

*  Carbon Sequestration in Wetlands—TField and laboratory process studies, spatial analysis, and modeling
are being used in wetlands of the Lower Mississippi River Valley and the Prairie Pothole Region to
quantify the influence of land-use change on carbon sequestration and greenhouse gas emissions
and to identify environmental factors controlling carbon sequestration. These studies will provide
recommendations and decision—support tools to resource managers to maximize carbon sequestration
benefits consistent with DOI goals for restoration of ecosystem services such as habitat, flood storage,
and water quality.

* Landscape Dynamics and Vegetation Change—Examining the long-term dynamics of vegetation
change in relation to climate change and variability. A detailed history of vegetation change in the
western United States is being constructed. Past changes are used to model vegetation response to
climatic variables. This knowledge is applied in forecasting the effects of future climate change on
the distribution of vegetation in the western United States.

*  Fate of Carbon in Alaskan Landscapes—Expanding process studies and modeling to better understand
both the historic and modern interactions among climate, surface temperature and moisture, fire,
and terrestrial carbon sequestration. Cold region forests (boreal ecosystems) contain large carbon
reserves that are highly susceptible to changes in climate.

*  Exchanges of Greenhouse Gases, Water Vapor, and Heat at the Earth’s Surface—Employs field
measurements, remote sensing, and modeling of carbon fluxes to develop estimates of gross primary
productivity, respiration, and net ecosystem exchange at flux tower sites, and uses remotely sensed

data to extrapolate these carbon fluxes to ecoregions.

Changes in Ecosystems
USGS global change research on ecosystems aims to determine the sensitivity and response of

ecosystems and ecological processes to environmental factors, including existing climate and natural
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and anthropogenic impacts, at the local, landscape, regional, and continental level; to assess and predict

how future environmental conditions may affect the structure, function, and long-term viability of

natural and human-impacted ecosystems; and to provide scientific knowledge and technologies needed

for conservation, rehabilitation, and management of sustainable ecosystems. Current USGS ecosystems

research focuses on:

¢ The relative sensitivity of biological resources and geographic areas of the Nation to global changes
in order to detect early changes and prioritize action

¢ The causal mechanisms underlying ecosystem responses to global change

¢ The role of scaling in understanding and managing the spatial and temporal responses of biological
systems to global change

¢ Development and testing of management options for adapting to the effects of global change and

minimizing undesired effects of global change.

Satellite Data Management and Dissemination

USGS operates and continually enhances the capabilities of the Center for Earth Resources Observation
System (EROS) to serve as the National Satellite Land Remote-Sensing Data Archive, by maintaining
existing data sets, adding new ones, and converting older data sets from deteriorating media to modern,
stable media. The archive’s holdings are used for environmental research, land management, natural
hazard analysis, and natural resource management and development with applications that extend well
beyond U.S. borders. The worldwide community of archive users includes personnel in Federal, State,

local, and tribal governments, researchers at academic institutions, private enterprise, and the public.

Land Use and Land Cover

The Land Cover Characterization Program was started in 1995, to address national and international

requirements for land-cover data that were becoming increasingly sophisticated and diverse. The goal is

to be a national and international center for excellence in land-cover characterization, via:

* Development of state-of-the-art multiscale land-cover characteristics databases used by scientists,
resource managers, planners, and educators (global and national land cover)

*  Contribution to the understanding of the patterns, characteristics, and dynamics of land cover and
land-cover change across the Nation and the Earth (urban dynamics and land-cover trends)

¢ Pursuit of research that improves the utility and efficiency of large-area land-cover characterization
and land-cover characteristics databases

* Serving as a central facility (Land Cover Applications Center) for access to, or information about,

land-cover data.

Related Research

DOI also sponsors contributing research programs addressing the collection, maintenance, analysis, and
interpretation of short- and long-term land, water, biological, and other geological and biological
processes and resources through dispersed observing networks; research in land use and land cover,
including creation of maps and digital data products; and inventorying and monitoring of biological

habitats, resources, and diversity.



