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Abstract
The ability in watershed planning to identify or map those areas of potential future urbanization that could result in negative impacts to stability of downstream alluvial stream systems from hydromodification would assist guiding watershed management decisions.  Landuse modifications have the potential to adjust the runoff characteristics, sediment yields, and transport capacities that can result in stream instabilities and erosion. Quantifying the potential stream geomorphic response to changes in hydrology and sediment transport is difficult to evaluate, but qualitative assessments with predictive tools using susceptibility indicators can provide guidance on general trends.  A number of factors can be identified that are related to channel hydromodification susceptibility which focuses either on the stream stability related to erosion or changes in watershed runoff and sediment supply.  The potential for stream channel erosion in response to hydromodification related to land use changes can be related to factors which include (1) bed and bank materials,  (2) channel geometry and slope, (3) sediment supply, and (4) flow regime.  A digital spatial database can be readily compiled with a variety of representative watershed characteristics related to each of these factors.  GIS mapping and analytical tools can applied to prepare assessments on regional watershed stream susceptibility and non-susceptibility limits that then become a useful planning tool. Development of a variety of criteria is required in order to correctly evaluate the different spatial data, including a systematic process evaluating to assess stream erosion stability.  Additional GIS screening tools related to the potential effects of the landuse changes to runoff response and sediment yield can also be integrated as part of this mapping process using the spatial database.  These different tools include variety of combining different infiltration parameters to assess hydrologic changes.  Other recent research in sediment yield assessment on hydromodification that can be applied include geomorphic landscape unit (GLU) or other conventional sediment production indicators which lend themselves to spatial data analyses.  The final GIS hydromodification susceptibility mapping provides an initial screening to evaluate future landuse changes to property and determine if hydromodification mitigation is required or potentially additional study on project impacts.  A case study of applying GIS mapping and database to develop regional watershed mapping of hydromodification susceptibility factors was performed for the northern portion of Orange County California which encompasses approximately 550 square miles and 27 cities.  A detailed GIS database and analytical mapping techniques were applied to evaluate multiple susceptibility factors in order to produce hydromodification susceptibility maps.    In addition, alternative watershed based hydromodification GIS screening tools were applied and compared to evaluate different potential indicators on effects to stream stability from changes is sediment production and runoff characteristics.
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