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Summary
very happy 2014 to you and your family! I have a question regarding the hydrology in clay soils on cold basins, such as the Red River of the North. I was wondering if some of your people at CRREL have done research on the hydrologic and hydraulic properties on clay soils subject to both drought in the summer and fall, and very cold temperatures in the winter. If you think that some of your researchers can give us a hand, I'd like to give them a presentation.The Red River of the North Basin (RRB), bordering eastern North Dakota and western Minnesota, is very vulnerable to frequent snowmelt floods historically due to its flat terrain and low permeability soil. Catastrophic floods in 1997 and 2009 were two of the largest spring floods in recent years, and have caused huge social and economic impact to the societies in North Dakota and Minnesota in U.S. and Province of Manitoba in Canada. Accurate prediction of the flood occurrence can reduce the loss of life and damage to property for the citizens living in the region. Residents of the RRB rely on the National Weather Service (NWS) North Central River Forecast Center (NCRFC) for accurate prediction of spring floods in order to prepare and/or evacuate. However, the flood prediction results from the NWS have not always been reliable as seen from the 1997 and 2009 flood damages. As recently as 2013, with the information (e.g. snow water equivalent from SNODAS and gamma ray flights) and models that were available at the time, the NCRFC had forecasted a peak flow that exceeded the observed by 70%. The actual 2013 flood stage was several feet below the predicted level due to poor forecasting results. The City of Fargo and the U.S. Army Corps of Engineers (USACE) each wasted millions of dollars on sandbags and dikes in preparation for a flood that did not happen. 
This project seeks to improve flood predictions in the RRB during the snowmelt periods via a partnership between the University of New Hampshire (UNH), North Dakota State University (NDSU), the NCRFC, the USACE Cold Regions Research and Engineering Laboratory (CRREL), and the USDA Hydrology and Remote Sensing Laboratory. We propose to enhance the NCRFC’s snowmelt flood predictions capacity through the inclusion of remotely sensed snow and soil moisture products in the NCRFC’s river forecast system. Recent research has found a demonstrated increase in flood frequency on the Red River of the North, likely due to climate change and recent construction of subsurface drainage systems in the region. NWS hydrologists have concluded that, among other factors, a lack of accurate snow depth and snow water equivalent data, and a lack of understanding of snowmelt processes and soil infiltration during soil freeze and thaw events in the RRB inhibit their ability to improve the flood prediction. The goal of this proposal is to improve the NWS flood prediction models using satellite observations that capture the magnitude, timing, and spatial distribution of watershed scale snowmelt parameters as well as antecedent soil conditions. Given the proven track record of passive microwave NASA products in the Northern Plains, the established modeling framework, and exceptionally strong institutional capacity of the NCRFC, the RRB is ideal initial region to implement satellite enhancements to flood forecasting. Furthermore, given the historical record of floods and flood predictions, and associated costs for flood induced losses as well as preparation costs, we anticipate that we can directly quantify the economic benefits from satellite enhanced snowmelt flood forecasts.

