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I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Current Technology and Research Pertaining to the Dependability of NEXRAD Reflectivity for use by Highway Hydrology Engineers

III.
RESEARCH PROBLEM STATEMENT

The availability of gridded rainfall estimates based on NEXRAD reflectivity data is being marketed as providing better spatial and temporal definition of actual storm events and for use of these data in distributed-parameter watershed models.  However, the conversion of the reflectivity data from Doppler radar to useful ground rainfall is not straightforward.  An objective assessment of the information value obtained from reflectivity data is needed, along with an overview of the reliability, usefulness, and consistency of that information as relates to rainfall-runoff modeling for hydrologic estimation, and ultimately for highway appurtenance design.

NEXRAD data constitutes a huge and very dense set of data that undoubtedly contains information that can be of great benefit to practical designers.  We should make use of that information in the best way possible.  Many fundamental conceptual questions about the use of that data remain open to debate.  Those questions include, but are not limited too the following:

· Is it possible to infer ground rainfall depths to a useful degree of accuracy and certainty from radar views of the air column, and if so, how?

· Can rainfall depths obtained in such dramatically different ways as radar cells vs. rain gauges be correlated in a meaningful way, and if so, how?

This synthesis will provide an objective assessment of these questions and identify gaps in ongoing research that may later prove critical to the use, by highway hydrology users, of Doppler radar rainfall estimates

IV.
LITERATURE SEARCH SUMMARY

TRIS online (http://ntl.bts.gov/tris) and the Research In Progress database (http://rip.trb.org/search) did not contain projects focusing on the correlation of Doppler radar and rain gauges.  However, contact with the National Weather Service and other investigation confirms that significant work is underway by different groups in this area.  The USGS, and others, have performed site-specific comparisons of radar and rainfall gage data and raised concerns.  Some sources affirm that Doppler radar is very accurate, others disagree.

V.
RESEARCH OBJECTIVE

This research is intended to (1) establish the state of technology regarding Doppler radar rainfall estimation for use by the highway hydrology community and (2) write research problem statements to fill gaps, pertaining to Doppler rainfall development for highway hydrology engineers, in the current research.

VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:  $100,000

Research Period:  1 year

VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION

Rainfall estimation using Doppler radar is being rapidly developed by the meteorological community.  Participation by the engineering hydrology community during development is essential to ensure that the radar rainfall technology fits the needs of hydrology for highway engineering.  The Doppler radar approach is expected to provide significantly improved rainfall estimation, improving highway hydraulic design economy.

VIII.
PERSON(S) DEVELOPING THE PROBLEM

AFB60 Committee in cooperation with Rick Renna, Chairman, Technical Committee on Hydrology and Hydraulics,
IX.
PROBLEM MONITOR

Rick Renna, Chairman, Technical Committee on Hydrology and Hydraulics,
X.
DATE AND SUBMITTED BY

Submitted May 2010 by Rick Renna, Chairman, Technical Committee on Hydrology and Hydraulics, in cooperation with the AFB60 Committee.

Rick Renna
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