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Soil characteristics and water movement are strongly interrelated in natural and human-altered environments.  Soil structure, texture, and presence of macropores dictates the ability of rain and melt water to move into the vadose zone (soil water table) and eventually into fresh water reservoirs.  As urban areas extend outward and impervious surfaces replace open soil areas, this interaction is hindered or eliminated, leading to greater chances of flooding and lowering water quality in lakes and streams.  Because clean fresh water is a vital resource to life, a real need exists to develop GIS layers that indicate high infiltration/recharge areas.  This information can then be more easily utilized by land-use planners/developers to design smart-growth areas incorporating water-conservation plans as part of their overall design. 
The primarily goal of this project, funded by the USGS (Project #2006WI146G), is development and testing of a GIS-based model, based on existing soils data through SSURGO, to identify areas with a high probability of high infiltration/recharge capacities, and to evaluate the usefulness of this information when presented to land-use planners in Dane County, WI.  Dane County has a wide range of soil-hydrologic landscapes that range from strongly glacially influenced (till and moraine) to bedrock-dominated topography that is also has many surface water features.  The first stage of model development involves a weighing and rating system which evaluates each geographic parcel for soil physical characteristics that suggest different ranges of permeability.  Historic and present-day land-use categories (agricultural, residential, mixed light use) are also parsed into the model to identify areas that will be evaluated by measuring saturated hydraulic conductivity (Ksat) in the field and permeability in the laboratory.

This project is in its very early first stage.  Areas have been identified in a watershed in western Dane County and sites have been chosen in a random stratified parsing of the combined land-use/soil-landscape characteristics within the GIS model.  At these sites, field measurements will be made using a confined double ring infiltrometer with steady hydraulic head and a relatively large footprint (1 x 0.5 m) to account for spatial variability of the hydropedologic unit.  Duplicate measurements will be made at each site.  Profiles will also be described and cores will be recovered from the pits for measurement of permeability by falling head permeameter in the laboratory.  Additionally, multiple measurements will be made at some of the sites using the small footprint portable Mini Disk Infiltrometer (Decagon Devices, Inc.) to determine the comparability of results.

Eventually, the project will expand to other watersheds representing end-moraine and till areas of the county.  The results will be utilized to design 1) an overlay for the Dane County interactive (DCi) map, a publically-accessed information base, 2) extension bulletins, informational fliers, and a web-site - through USGS and the Wisconsin Geological and Natural History Survey - for use by multiple levels of land-use managers and community development entities.   It is anticipated that the information can also be incorporated into Soil Survey through soil-water information database.
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