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Western pedologists are developing a regional research project entitled:  Benchmark soilscapes to predict effects of climatic change in the western USA. Our goal is to develop a project that meets the needs of the USDA-NRCS National Cooperative Soil Survey (NCSS) while addressing critical natural resource issues in the western U.S. We are proposing to investigate how soil properties and associated pedologic processes of benchmark landscapes can be used to predict the impacts of climatic change. The NCSS recognizes benchmark soils as geographically important soils that occupy the greatest spatial extent of a soil survey area or have regional land-use importance. Currently, there are significant data gaps in many of NCSS’s benchmark soils and the variability of soil properties within these soilscapes is unknown. We see an opportunity to expand upon the importance of these landscapes by demonstrating how soil properties and near-surface processes evolve and change in response to climate. By examining how soil properties in these benchmark soils respond to climate, we propose to develop a model that allows us to predict how these soils will change under future climate change scenarios.

The unique aspect of this proposed research is its unifying project design. Our approach will be to establish long-term research sites across carefully selected elevation gradients to form soil developmental sequences within 5-10 representative biogeographic provinces of the western US.  Potential study sites may include the Hawaiian Islands volcanic chronosequence, Columbia Plateau (Washington, Oregon, Idaho), desert landscapes (Arizona, Nevada, New Mexico, Utah, California), Volcanic Cascade Range (California, Oregon, Washington) and the Rocky Mountains (Colorado, Idaho, Montana, Wyoming). In order to link these efforts throughout the west, at least one benchmark soilscape from each developmental sequence will be selected as a keystone in a broad-scale climosequence. The research products of the western regional climosequence will:  (1) provide information for the use and management of the diverse western environments; (2) forecast the impacts of climatic change on near-surface processes; and, (3) improve the link between research and the cooperative soil survey program in areas of scaling, soil change and soil variability.
Our intent is to develop a long-term research and monitoring infrastructure that will serve as a foundation to attract external funding sources and foster interdisciplinary research with western pedologists. Our specific objectives are to:  
1)  
Document relationships between soil morphological characteristics and biogeochemical, mineralogical and physical properties of soils across developmental sequences in collaboration with USDA-NCSS field personnel and laboratory staff. 
 2) 
Measure variability and spatial patterns of soil properties within benchmark soilscapes that govern near-surface processes such as hydrologic flow paths, carbon dynamics, sediment transport, landscape evolution, weathering and biogeochemical cycling. 
3)   Synthesize information on soil properties and pedogenic processes from biogeographic transects and the western regional climosequence to develop prediction tools that illustrate ecosystem response to external pressures associated with climatic change and soil change. 

4) 
Document pedogenic thresholds that influence the timing and direction of soil and environmental change. 

This proposed research project currently includes representatives from Universities in Idaho, Oregon, Arizona, Nevada, California, Washington, Colorado, Hawaii, New Mexico, Utah and the USDA-NRCS-NCSS. 
