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Project:  33201-Incorporation of Winter Snowmelt in HEC-HMS






General Project Information 

	Project Manager
	Organization
	Direct/Reimbursable
	Estimated Cost 
	Actual Cost 

	MELLOH, RAE A
	CRL-ENVIRONMENTAL SCIENCES BR 
	Direct Allotted 
	$225.00K
	$185.47K

	Program Manager
	Organization
	Program Name
	Start Date 
	Finish Date

	WHITE, KATHLEEN D
	CRL-ICE ENGINEERING GROUP 
	Cold Regions Engineering
	10/1/00
	9/30/03

	Proponent 
	Point of Contact 

	CECW-PG (Guidance Department) 
	

	Headquarters--Civil Works 
	






Project Description
	Requirements Statement

	Snowmelt and snow-on-rain runoff events are a common cause of spring flooding, but also a replenishing source for reservoir water supplies. Knowledge of snowpack conditions and melt progression are needed by Corps District offices to assess spring flood threat, optimize reservoir operations, conduct planning studies, and forecast runoff during a flood event. Modern software systems require distributed approaches to snow modeling. Snow algorithms in the Corps surface runoff model HEC-1 do not sufficiently account for snowmelt runoff, while the forecast version (HEC-1f) and the new generation hydrologic software (HMS) lack snow algorithms altogether. 


	Technical Objective

	To evaluate and integrate improved snowpack and snowmelt runoff algorithms that are respresentative of actual processes into the Corps Hydrologic Modeling System (HMS). Optimum methods of spatially distributing snow algorithms using available meteorological data and forecasts to drive snowmelt over a landscape will be developed, validated, and implemented. Guidance will be developed for using the snow algorithms within HMS.


	Benefits

	Increased predictive capability and reliability of snow melt forecast and runoff models will provide the necessary tools for optimizing operation of reservoirs and other Corps projects in late winter and early spring and reduce the risks of unanticipated flood damage and economic loss.


	Approach

	Previous research at CRREL in Civil Works, reimbursable, and Direct Army funded projects have identified, in general, the appropriate methodology and snow software development needs. Workable approaches will be developed for numerical simulation of snow within HMS to include: 1) temperature-index and energy balance techniques of snowpack accounting, 2) snow model distribution by hydrologic response unit, and cell-by-cell approaches, 3) adjustments for terrain and forest settings for distributed approaches, 4) meteorological interfaces to drive snow algorithms and 5) data assimilation techniques for improving snow model performance using point measurements, snow course data and/or satellite imagery. Research watershed and District site data will be used to validate methodology and verify simulation software. Approaches for use of numerical weather prediction models will be explored.


	Progress

	A fully distributed cell by cell temperature index snowmelt method (DSPM) to use with HMS was developed and tested. A preliminary algorithm for determining distributed snowmelt factors for use with DSPM has been developed and testing is underway. A graphical user interface for snow models (SNOW) has been developed. SNOW uses HEC-DSS database files, and offers both temperature index (SSARR) and simplified energy balance (SNAP) models. SNOW provides 1-dimensional and semi-distributed options, and graphical results. The 1-D option is for single sites or small basins, and the semi-distributed option is suitable for multiple sites that describe snowmelt on small to large basins at less than cell by cell resolution. The results can be used in HMS. This work leveraged support to Districts, including Sacramento District snow modeling work in support of the creation of detailed snow maps of the southern basins of the Sierra Nevada mountains, Omaha District snow modeling support for the Jamestown-Pipestem watershed, a presentation for St. Paul District on snow modeling with HEC-HMS, information on snow modeling of the Devil's Lake watershed for St. Paul District, and a New York District reimbursable project for snow modeling capability. 




Primary Tasks/Products
	
Task Name/Product Name
	Planned
Start
	Planned
Finish
	Actual
Start
	Actual
Finish

	        Cell-by-cell temperature index method in HMS 
	1-Oct-2000
	30-Sep-2001
	1-Oct-2000
	30-Sep-2001

	    33201-Incorporation of Winter Snowmelt in HEC-HMS 
	1-Oct-2000
	30-Sep-2003
	1-Oct-2000
	--

	33201-Incorporation of Winter Snowmelt in HEC-HMS 
	1-Oct-2000
	30-Sep-2003
	1-Oct-2000
	--

	        Dist. snow process model (DSPM) stand alone model 
	1-Oct-2000
	1-Mar-2001
	1-Oct-2000
	1-Mar-2001

	        Energy balance and meteorological forecast model methods-HMS 
	1-Oct-2002
	30-Sep-2003
	--
	--

	        Data assimilation techniques 
	1-Oct-2002
	30-Jun-2003
	--
	--

	        Hydrologic response unit and meteorological interface in HMS 
	1-Oct-2001
	30-Sep-2002
	1-Oct-2001
	--


