Lead Principal Investigator:  

Dr. Beth Faber, Hydrologic Engineering Center 

Approach:

The research will proceed by first performing a field investigation to determine the types and application of coincident frequency analyses within the Corps.  The next stage involves the formulation of a research strategy that addresses these analysis applications.  Then a review of statistical practices in hydrology and other fields will be performed to determine the application and success of other joint frequency analysis methods.   Advances within extreme event statistics and meteorology appear promising, and could be useful in finding workable solutions to analysis problems relevant to the Corps.  Finally, methods of coincident frequency analysis that specifically address Corps applications will be devised.  Specific products include a supplement to the present Hydrologic Frequency Analysis Engineer Manual, updating Corps guidance on the need for and application of coincident frequency analysis.  If applicable, software to aid in applying the methodology will be developed.  Methodology will be included in PROSPECT training courses.  All knowledge gained through this work unit will be made available to the public through the TOWNS website.

Benefits:

Current methodology requires the assumption of independence among coincident events to make the frequency computations tractable.  To be conservative, many studies also assume perfect correlation between coincident events, which greatly overestimates the probability and the resulting risk levels.  More accurate computation of coincident frequency will avoid errors in joint exceedance probability, allowing provision for a reasonable level of flood protection and more efficient allocation of public investment.  This will allow improved decision-making and reduces life-cycle costs.

Requirements Statement:

The problem of determining the frequency of coincident meteorological events is one that arises in various aspects of planning and design within the Corps.  An urban area located at a river confluence is impacted more severely by flooding on both waterways than a flood event on one or the other.  The standard analysis of flood frequency on each river does not address the probability of coincident or simultaneous events, however, unless the rivers are either perfectly correlated or perfectly independent.  Coastal urban areas are similarly interested in the coincident occurrence of inland flooding and the storm surges associated with hurricanes.   Design and analysis of proposed flood protection measures in these urban areas centers on the resulting reduction of expected annual damage (EAD), partially defined by the frequency of coincident occurrence of flood events.  While the historical record of flood peaks at a damage site is generally sufficient to describe individual flow or stage frequency, the data requirement for computing conditional or joint frequencies is prohibitive in nearly all cases.  Other statistical and perhaps meteorological methods of determining the joint frequency of coincident events, and of generating appropriately correlated synthetic events for design, are needed.

Technical Objective:

The technical objectives of this work unit are to:

· Determine the applications of coincident frequency analysis required by the various regions and responsibilities of the Corps.

· Formulate a research effort to develop methods of generating coincident frequencies appropriate to the tasks encountered above.

· Review methods of coincident frequency analysis in this and other fields.  Devise appropriate methods of analysis in situations where consideration of coincident frequency is required.

· Update Corps guidance in the application of coincident frequency analysis.

Progress:

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

	Task Name / Product Name 
	Planned Start
	Planned

Finish
	Actual Start
	Actual Finish

	Perform field investigation on the need for and use of coincident frequency analysis
	1-Oct-2003
	1 Jan 2003
	
	

	Devise research strategy that addresses the analysis applications encountered in the field survey
	1-Oct-2003
	1 Mar 2003
	
	

	Perform a thorough literature review on coincident frequency analysis in hydrology and other fields
	1-Oct-2003
	1 Jul 2003
	
	

	Compile various statistical and meteorological techniques that address analysis of coincident frequency
	1-Oct-2003
	1 Sep 2003
	
	

	Complete investigation and development of analysis techniques and determine the array of methods appropriate to Corps applications
	1-Oct-2003
	1 Dec 2003
	
	

	Document proposed methodology from each stage into a draft EM
	1-Oct-2003
	1 Apr 2004
	
	

	Hold a peer review of proposed methodology
	1-Oct-2003
	1 Jul 2004
	
	

	Modify methodology to address issues raised by the peer review
	1-Oct-2003
	1 Aug 2004
	
	

	Incorporate new methods into training and technology transfer, finalize
	1-Oct-2003
	1 Sep 2004
	
	


