Quantitative Integration of Geographic Data and Pedon Observations: 

Describing Soil Properties Within the Map Unit

D. E. Beaudette, and A. T. O'Geen.  Dept. of Land, Air and Water Resources, University of California, Davis, CA.  e-mail: debeaudette@ucdavis.edu
A suite of techniques were developed to describe soil-environmental relationships through the integration of field observations with external sources of geographic data. These techniques can be used for both pre-survey reconnaissance, and post-survey refinement of traditional polygon-based maps. These techniques can be further extended to produce new Soil Survey products that depict soil data continuously within a given map unit, watershed, or across a representative landscape.  Pedon data was collected in the field from nearly 450 sites at Pinnacles National Monument, using standard NRCS description methods. A multi-user database system, similar to NASIS, was created to store pedon description data using the open source database engine MySQL and programming language PHP. This system facilitates inter-pedon analysis of field data in addition to spatial correlation of soil properties to imagery-classified vegetation maps, geological studies, solar radiation budgets, and landscape parameters.  In place of aspect angle, we have included a solar radiation model based on the work of Scharmer and Greif (2000) as an alternative descriptor of temperature and moisture dynamics across the landscape.  A process-based hydrologic and sediment transport model (Mitas and Mitasova, 1998) was used in conjunction with a detailed, continuous vegetation map to quantify water and sediment movement in upland areas. These data described water input as a function of landscape position, as well as changes in soil morphology due to erosion/deposition.  An experimental, multi-scale landform classification approach based on a clustering analysis of geomorphic parameters was used to segment upland areas into classes of like properties. Subsequent integration of solar radiation data compliments the landform segmentation procedure by capturing landform orientation and localized shadowing. These landform segments can be coupled with the geographic data, along with field observations, to resolve the unmapped locations of components within a given map unit.  An assessment of these techniques with respect to a traditional soil survey will be conducted.
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