Work Unit: Flood Prediction System for Coastal Cities
PI: Rob Wallace, CHL

Requirements Statement:
Urban flooding is a common problem for the Corps of Engineers.  In coastal cities, the most severe flooding events are caused by hurricanes and winter storms. which are difficult to predict due to a complex combination of coastal, riverine, and watershed processes.  A flood prediction system that is capable of simulating complex hydrologic and/or geotechnical processes in multiple dimensions for urban settings that combines all of these essential hydrologic processes is required for both emergency response and planning purposes.  Multi-dimensional analysis of water resource systems requires processing large and varied sets of environmental, hydrologic/hydraulic, geotechnical, and logistical data in short periods of time.  There are software solutions that adequately address individual requirements, but a suite of tools that addresses these requirements in a consolidated manner is needed.

The essential components of an effective system include: geographical information systems (GIS) for digital terrain mapping; analysis tools for interpreting scattered data; multidimensional models for hydrologic, hydraulic, and geotechnical simulations; visualization tools for displaying the predictive results from the simulations; and decision support tools that translate technical information into management decisions and actions. To ensure rapid and easy implementation of the forecasting system, forecasts should be readily accessed via a web browser over the Internet. The proposed software will provide a multi-dimensional, modeling capability that currently does not exist.  Offshore hurricanes, storm surges, riverine flooding, and watershed flooding (including pipe networks) will be handled independently and must be coupled to completely address urban flooding.  Connecting these independent models and providing an informatics environment is essential for planning and emergency operations.  

Technical Objective:
The objective is to develop a hydroinformatics environment for urban settings where coastal, estuarine, riverine, and watershed hydrology affect flood predictions and emergency operations.  Geotechnical and structural aspects of flood forecasting and flood fighting will be included in the multidimensional suite of tools. 

Approach:
The technical approach includes connecting extensive databases, GIS, and web-based hydroinformatic systems.  The products will incorporate existing Corps software systems such as the Corps Water Management System (CWMS), Surface Water Modeling System (SMS), Watershed Modeling System (WMS), and Groundwater Modeling System (GMS).  These systems and the Common Delivery Framework (CDF) will form the basic tool set for system development.  GIS products produced by this and other R&D programs will also be used.  New information technologies will be developed to allow real-time, multidimensional analysis of flood protection projects using web-based tools and the Internet. The consolidation of tools will likely include GIS, CADD, database, and modeling tools in one software environment.  The software products developed in this effort will support a new flood protection business paradigm that can proactively handle flood damage avoidance and emergency operations.  The software will be provided to the Corps of Engineers with full technical support in the form of guidance manuals and PROSPECT training. System development will be leveraged with the military and civil works research and development efforts of the ERDC.

Benefits:
Managing large water resource systems is a major Corps mission.  Software systems that can model all aspects of water resources from hurricane modeling to urban flood impacts are essential to accomplish our mission.  A single suite of software applications, provided in a common delivery framework, will provide capabilities not currently available to the Corps.  It will increase the efficiency of our operations and decision-making, both in emergencies (such as flood fighting) and in less time-critical studies such as environmental restoration studies.

Progress:
None.  This is a new work unit in FY03.

Primary Tasks/Products:

	Task Name/Product Name
	Planned Start
	Planned Finish
	Actual Start
	Actual Finish

	Provide software implementation plan
	1-Oct-2002
	Apr 2003


	
	

	Develop software design document

	1-Oct-2002
	July 2003
	
	

	Implement standards for model connectivity

	1-Oct-2002
	Sept 2003
	
	

	Tech Note describing data requirements for coastal flood prediction system
	1-Oct-2002
	Sept 2003
	
	

	Make connections between ADCIRC and GSSHA/FEMWATER/WASH123D
	1-Oct-2002
	Apr 2004
	
	

	Add pipe flow capability to GSSHA
	1-Oct-2002
	May 2004
	
	

	Add pipe flow capability to FEMWATER/WASH123D

	1-Oct-2002
	June 2004
	
	

	Develop consistent database for all multi-dimensional models

	1-Oct-2002
	June 2004
	
	

	Tech Note describing GSSHA/FEMWATER/WASH123D capability

	1-Oct-2002
	Aug 2004
	
	

	Demonstrate 1D to 2D connectivity between CWMS and XMS systems
	1-Oct-2002
	Sept 2004
	
	

	Produce web-based environment for information management

	1-Oct-2002
	Aug 2004
	
	

	Make connections between ADCIRC surge and WAM wave models
	1-Oct-2002
	Sept 2004
	
	

	Demonstrate storm surge flooding event for hypothetical coastal city
	1-Oct-2002
	Feb 2005
	
	

	Workshop for District input
	1-Oct-2002
	Apr 2005
	
	

	Tech Note describing Urban Snow Model

	1-Oct-2002
	May 2005
	
	

	Provide system documentation including user manuals and tutorials
	1-Oct-2002
	June 2005
	
	

	Training

	1-Oct-2002
	Aug 2005
	
	


