Work Unit: 

High Resolution Nowcasting and Forecasting of Precipitation During Landfalling Tropical Cyclones

Lead Principal Investigator:  

Dr. Andrew W. Garcia, Coastal and Hydraulics Laboratory

Requirements Statement:

Landfalling tropical cyclones are usually accompanied by extreme amounts of rainfall, which produces flooding of coastal and inland areas in the form of both flashfloods as well as gradual inundation.  Secondary but equally catastrophic effects such as mud-slides can result in more deaths and injuries than wind and storm-surge.  The spatial distribution of tropical cyclone rainfall tends to be characterized by areas of extremely heavy rainfall (accompanying the convective bands), interspersed within a field of only moderate or light rain. This spatial gradient effect results in total event precipitation with much variation in a small geographic area.  

Accurate, near real-time estimates of precipitation just before and during landfalling tropical cyclones are essential for public service and civil engineering purposes including hazard mitigation, evacuation response and coordination, infrastructure protection decision-making, and reservoir level control.

Technical Objective:

This research has two specific objectives: (1) acquire detailed, high-accuracy rain-rate data in landfalling tropical cyclones to determine the natural precipitation variability in these systems as functions of space and time, and (2) use these data to improve weather surveillance radar estimates of tropical cyclone rainfall rates.  

Approach:

The first year will consist of revisiting existing scanning radar altimeter (SRA) hurricane precipitation data sets and extracting variability characteristics as functions of time and space.  Then SRA precipitation data will be acquired for landfalling tropical cyclones.  This data will be analyzed, disseminated, and compared with available National Weather Service (NWS) Weather Surveillance Radar 1988 Doppler (WSR-88D network) data to improve the reflected energy to precipitation (Z-R) relation on which the quantitative precipitation rates (QPR) is estimated.  The second year is mainly devoted to technology transfer.  A technical note and journal paper will be prepared summarizing the research results from the previous year.  A journal paper will also be prepared and submitted.  A workshop will be held with the federal hydrological community to disseminate and explain the results.  

Specific products include high-resolution concurrent tropical cyclone rainfall data sets derived via independent measurement techniques, analysis and interpretation of these data to improve the accuracy of near real-time weather radar rainfall estimates, and improved depiction of precipitation distribution in tropical cyclones.  
Benefits:

USACE has three missions that will directly benefit from accurate and timely precipitation estimates:

(1) Disaster Recovery and Hazard Mitigation.  Improved precipitation estimates will provide Corps Emergency Managers with the ability to not only better protect USACE assets, but to also pre-position flood fighting teams to critically threatened areas.  

(2) Hurricane Evacuation Studies.  These studies will benefit from increased ability to characterize the rainfall distribution of landfalling storms. Accurate and timely precipitation estimates, through the HURREVAC program, will greatly improve the Emergency Management community’s ability to forecast and manage hurricane evacuation activities. 
(3) The Corps’ Water Management System (CWMS).  High-resolution precipitation nowcasts will enable the Corps to optimize flood control reservoir operations and minimize downstream inland flooding from tropical systems.  This will permit more efficient reservoir operations as well as increasing flood plain evacuation lead-time and accuracy in peak flood predictions during tropical events to support the Disaster Recovery and Hazard Mitigation mission.  

Progress:

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

	Task Name / Product Name 
	Planned Start
	Planned

Finish
	Actual Start
	Actual Finish

	Revisit existing SRA hurricane precipitation data sets (2) and extract variability characteristics as functions of time and space
	1-Oct-2003
	
	
	

	Acquire SRA precipitation data for landfalling tropical cyclones 
	1-Oct-2003
	
	
	

	SRA data analysis and dissemination
	1-Oct-2003
	
	
	

	Compare SRA precipitation data with available WSR-88D data to improve Z-R relation
	1-Oct-2003
	
	
	

	Preparation of technical note summarizing Year 1 results
	1-Oct-2003
	
	
	

	Workshop with federal hydrological community to disseminate and explain results
	1-Oct-2003
	
	
	

	Prepare and submit journal article
	1-Oct-2003
	
	
	


