Work Unit:

Data Acquisition and Delivery Tools for Monitoring Watershed Networks

Lead Principal Investigator:  

Terry Birkenstock, CRREL

Requirements Statement:

The Corps relies on a system of hydrologic and meteorologic gages operated by the NWS, USGS, and the Corps for river information, but this near-real time data is often too widely spaced and too slow to provide critical information in urban settings.  The rapidly evolving conditions associated with urban floods call for a sophisticated network of versatile, low-cost, fixed site and rapidly deployable sensor systems capable of providing the real-time data needed by forecast modelers and Corps of Engineers and local emergency operations personnel.   A monitoring system that “sees” the problem both visually and via a variety of sensors, has alarm capability, and can easily transmit data at varying intervals, will enhance Corps advanced measures and emergency response.  Current sensor requirements need to be assessed, and new and improved automated technologies that can be easily integrated into existing or newly developed warning systems need to be tested, evaluated, and demonstrated.  

Technical Objectives:

The objectives of this work unit are to:

· Review processes and physical variables that need monitoring, identify new sensor needs (technology gaps), survey and evaluate appropriate existing and emerging sensor technology.  
· Develop a rapidly-deployable, stand-alone data acquisition package including web camera capabilities that will visually monitor and report the condition of a river system and serve as a flash flood warning activation tool.  
· Evaluate the use of web-based tools for simplified integration of real-time sensor data feeds within a flood warning system and test how web-based tools can be used as a integral component to inform the public and enhance the capabilities of local community officials.  

The technology innovations of the work unit include adaptation and improvement of recently developed river stage and precipitation sensing devices, an improved automated alert system, automated variable quantity data-feeds based on alert level, and web-based tools for data integration and dissemination to flood system operators and the public.  

Approach:

The first project component will involve identifying processes and physical variables that need to be monitored, and then assessing Commercial-Off-the-Shelf (COTS) sensors and emerging sensor technology capable of providing the needed variables.   The second component involves the development, design, and construction of a generic data acquisition/ web camera system capable of monitoring metrological, hydrologic, hydraulic, geophysical, or other sensor data.  It will be rapidly deployable and robust enough to withstand operation in the urban environment under a variety of conditions.    Lessons learned following the first year of deployment would be incorporated in the system design for the second year.  The third component (web-based tools) will include web-mapping capability and other data integration capabilities including real-time hydrograph and image display to support the flood warning system operator, as well as delivery of products for consumption by the general public including real-time hydro-meteorological data and other relevant spatial data, such as imagery, flood hazard zones, and vulnerable structures.

Specific products will include 1) operating stage, precipitation, and rate of rise monitors in two demonstration watersheds; 2) a report on the costs, installation requirements, performance, and recommendations for using stage monitoring sensors in flood warning systems; 3) a report describing existing sensors, their applicability to Corps needs, and new sensor needs; 4) sensor and sensor platform selection guidance documents for Corps-wide use; 5) web-based data delivery tools for technical flood warning personnel that integrate various data sources for assessing potential flood impacts including viewing images and real-time hydrographs of stage data; and 6) a web site for public access to real-time hydro-meteorological data and other relevant spatial data, such as imagery, flood hazard zones, and vulnerable structures.  

Benefits:

A rapidly-deployable data acquisition/camera system could improve efficiencies in the operations of Corps flood control projects and emergency management efforts, as well as expedite decision-making during emergencies.  This work unit will provide knowledge that can be used to enhance or upgrade existing watershed monitoring systems, as well as ways that web-based tools can simplify and enhance information integration for system operators and information dissemination to the public.  This will provide an additional capability (tools) for Districts to use as they work with local sponsors in developing state-of-the-art flood protection strategies, including flood warning systems, to help protect both property and life in urbanized watersheds.  Lessons learned from this work unit will be applicable to a wide range of ongoing flood reduction efforts.  Products will be built within existing CDF specifications and will help expand CDF capabilities.  

Progress:

None.  This is a new start work unit in FY03.

	Task Name / Product Name 
	Planned Start
	Planned

Finish
	Actual Start
	Actual Finish

	Determine sensor needs and deployment locations
	1-Oct-2003
	1 Feb 2003
	
	

	Identify system variables needing measurement
	1-Oct-2003
	1 Apr 2003
	
	

	Prepare requirements for web-based tools
	1-Oct-2003
	1 Apr 2003
	
	

	Deploy sensor system to field (LRH)
	1-Oct-2003
	1 May 2003
	
	

	Begin testing data acquisition
	1-Oct-2003
	1 May 2003
	
	

	Deploy web site
	1-Oct-2003
	1 Jun 2003
	
	

	Survey COTS sensors
	1-Oct-2003
	1 Aug 2003
	
	

	Evaluate new sensor needs
	1-Oct-2003
	1 Aug 2003
	
	

	Report describing system configuration/issues
	1-Oct-2003
	1 Sep 2003
	
	

	Complete initial demonstration
	1-Oct-2003
	1 Oct 2003
	
	

	Optimize sensor/alarm system and data feeds
	1-Oct-2003
	1 Dec 2003
	
	

	Deploy sensor system to field (SPL)
	1-Oct-2003
	1 Feb 2004
	
	

	District sensor selection guidance documents
	1-Oct-2003
	1 Mar 2004
	
	

	Complete web-based tools
	1-Oct-2003
	1 Jun 2004
	
	

	Complete updated system demonstrations
	1-Oct-2003
	1 Aug 2004
	
	

	Final Reports
	1-Oct-2003
	1 Sep 2004
	
	


