Work Unit: Integrated GIS and Modeling Methodologies for Inland Flood Protection Systems

Lead Principal Investigator:  

Terry Birkenstock, CRREL

Requirements Statement:

Emergency operations during flooding require rapid, effective decision making by the Corps, often relying on GIS and hydraulic modeling capabilities. Accurate post flood damage assessments are required to better evaluate the performances of flood damage reduction measures, plan and design effective FDR modifications, and enhance response in future emergencies.  The Corps of Engineers is actively developing modeling capabilities that incorporate geospatial information, processing, and displays into an analytical framework to support these activities.  These efforts often need to transcend several Corps business practices, but such tools are typically not built for integrated use across those business practices.  For example, better integration of standard USACE tools such as those supporting water control management (Corps Water Management System (CWMS)), emergency management (EngLink), and operations and maintenance (OMBIL) would enhance monitoring capabilities and evaluation of flood protection infrastructure alternatives.  

Technical Objective:

Integrate joint geospatial data access, modeling, and decision support aids across Corps of Engineers business practices and extend existing geospatial display and analysis tools to inland flood protection systems.  

Approach:

Analytical procedures and geospatially-based tools and displays will be developed which offer a means for integrating the innovative technologies derived in this overall program for monitoring, evaluating, and flood fighting for flood protection infrastructure.  Geospatial methodologies will be derived for visualizing the flood damage effect of flood protection infrastructure alternatives such as levee alignment and associated top-of-levee profiles.  These integrated modeling and GIS methodologies will also allow for on-the-fly analysis of levee breaches, levee overtopping or downstream/upstream effects of dam operation.  This will be accomplished by input of data from new monitoring systems (in situ or remote), modeling of system response, and mapping and visualization through GIS.  Static and dynamic data will be shared and transmitted between District office staff and field staff in real-time.  A multi-laboratory and field team, through development and demonstration at two Corps districts, will conduct this effort.  This effort will be fully coordinated with the program manager and other work units within the TOWNS program to ensure system integration.  

Specific products include: 1) the Levee Inspection Tool (Basic Tool was completed in Innovative Flood Technologies Program work unit in FY02); 2) enhancements to the Levee Inspection Tool based on integration with other TOWNS work units (e.g. levee properties and piping incidents); 3) capability for on-the-fly analysis of changes to flood protection infrastructure during flood fighting; 4) enhanced 2D overland flow capabilities; 5) Initial Demonstration Project Interim Report; 6) Broadened Demonstration System Design Document; 7) Version 2.0 and 2.5 Software and associated Interim Technical Reports; and 8) Final Report, Software, Users Manual, and Technical Guidance Memorandum.  All knowledge gained from this work unit will be made available to educate the public through the TOWNS website.

Benefits:

This work unit represents a multi-lab effort to integrate decision support aids from emergency management, water management, hydrodynamic modeling, and geotechnical monitoring that are widely used across the Corps but they are not closely linked.  This effort will be highly leveraged by several current EDRC and USACE projects.  By building upon existing capabilities, the system will provide the required decision support tools at a lower cost and will minimize the learning curve for staff needing these new tools.  Products will result in improved data collection and data management methodologies, integration of models, an enhanced Flood Damage Analysis Model, and automated procedures for decision support. These will enhance decision-making and improve efficiencies in operation and maintenance thus reducing life cycle costs.

Progress:

The following milestones have been completed: Assemble Lab and Field Working Team; System Design Document; Basic Levee Inspection Tool Release; and Develop Initial Demonstration Project at Rock Island District.

	Task Name / Product Name 
	Planned Start
	Planned

Finish
	Actual Start
	Actual Finish

	Assemble Lab and Field Working Team
	2001
	2001
	2001
	2001

	System Design Document
	2002
	2002
	2002
	2002

	Basic Levee Inspection Tool Release
	2002
	2002
	2002
	2002

	Develop Initial Demonstration
	2002
	2002
	2002
	2002

	Complete Initial Demonstration, Technical Report Version 1.0 Software
	2002
	2002
	
	

	Broadened Demonstration Project Design Report
	1-Oct-2003
	2003
	
	

	Version 2.0 Software and Interim Technical Report
	1-Oct-2003
	2003
	
	

	On-the-fly infrastructure change analysis capability
	1-Oct-2003
	2004
	
	

	Enhanced Levee Inspection Tool Release
	1-Oct-2003
	2004
	
	

	Complete Broadened Demonstration Project
	1-Oct-2003
	2004
	
	

	Final Report and Software
	1-Oct-2003
	2005
	
	

	Final Report, Software, Users Manual, Technical Guidance Memorandum
	1-Oct-2003
	2005
	
	


