Runoff will be estimated using a distributed parameter modeling approach rather than the “lumped” approach commonly used in estimation of runoff for current flood level estimation. While a distributed parameter approach is significantly more complex from a computational standpoint, it offers the potential for a much better estimate of runoff than a lumped estimation approach. A distributed parameter approach subdivides a watershed and uses data for the subdivided areas to estimate runoff. Some runoff models divide a watershed into small grid cells while others subdivide a watershed into subwatersheds. The use of detailed distributed parameter models in the manner proposed is only recently feasible due to the advances in availability of detailed spatial or Geographic Information System (GIS) data and computational capabilities.
A combination of runoff models will be used to estimate runoff. The Long-term Hydrologic Impact Assessment (L-THIA) model will be adapted to run on the CrisisGrid to provide runoff information to the flood routing model. The Soil and Water Assessment Technology (SWAT) model will also be adapted to run on the CrisisGrid. 
Detailed GIS data important to runoff estimation are available for the Upper White River study area. These data include elevation, land use, and soil characteristics. Several of the counties in the study area have recently obtained very detailed elevation data sets (e.g. Marion County has obtained a LIDAR elevation data set). The Purdue Terrestrial Observatory (PTO) will provide up-to-date data regarding land use characteristics. The PTO receiving station will obtain satellite data for the study area daily. The CrisisGrid computational capabilities will be used to process the raw data to provide land cover data that will be used in the runoff models.
Rainfall data required by the watershed runoff models will be obtained from real-time Doppler radar estimates of rainfall. Data from rain gage networks that are accessible from the Internet will be used to calibrate the Doppler rainfall estimates.

The flood routing model will use standard flood routing equations such as those found in the US Army Corps of Engineers HEC family of models. The models/equations used for computing the volume and depths of flow in channels/rivers are well established. Therefore, the opportunity to improve flood level estimates lies in the use of improved runoff estimates described previously and improved data describing flood plains and water levels.
The watershed runoff models will provide the temporal and spatial runoff data required by the flood routing model. The channel/river cross section data will be acquired from the US Geological Survey and the Indiana Geological Survey. Detailed flood plain data (elevation and vegetation) will be acquired from State and local GIS databases. A more detailed channel and flood plain network will be used than is typically used by the USGS to estimate flood levels. Again this is possible due to the recently available more detailed spatial data and the computational resources provided by the CrisisGrid. This data is required by route the runoff water through the channel or river system and to estimate the water levels (e.g. flooding) at various locations along the channel network. 
Real-time observed flow depth data at USGS gage locations will be used to adjust the flow routing model to match observed water depths, improve estimates of the extent of flooding and improve flood depth forecasts. One of the current limitations of the USGS flood prediction approach is the limited amount of observed flow depth data. Rather than supplement the existing USGS gages with additional gages, a daily or twice daily satellite acquired radar data set will be used to estimate elevations for the entire Upper White Watershed. The processing of the radar data to obtain a detailed elevation surface for an area the size of the Upper White will require the computational capabilities of the CrisisGrid. The detailed elevation data will identify the depths of water throughout the entire watershed. This data will be used to adjust the water level (flooding) estimates provided by the flood routing model.
The results of the flood routing model will serve as inputs into visualization capabilities and GIS software to assess the extent of flooding. These results will also be used to inform emergency response personnel regarding the current and expected extents of flooding. The radar elevation data depicting flooded locations along with the modeled flooding extent will also be useful for post emergency damage assessment.
