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The Reason

• Can we use the radar data we currently have available (despite its 
imperfections) to improve our hydrometeorology, engineering, 
floodplain management, etc.?



The Research

• Correlations of Doppler radar data and corresponding gage estimates 
of precipitation

• Prior studies have highlighted factors that can affect the reliability of 
radar predictions, including the ZR Power law relationship, radar 
calibration, range effects, etc. 

• This research focuses on assessing the uncertainty in radar data in 
order to apply such uncertainty (a probabilistic distribution) into 
application models



The Data



The Data

• Source: Published literature in cited references 1-10

• Type: Comparison of the Doppler radar derived rainfall estimates with 
the observed local gauge values, spread across multiple storms and 
geographical domains with the overwhelming majority categorized 
via total storm accumulation. 

• Final Results: A set of ordered pairs (8,846) in millimeters
• Doppler Radar Estimated Precipitation (“DREP”) from WSR-88D

• Gauge Estimated Precipitation (“GEP”)



The Data Processing



Turning Data Into Realizations

• For each day in the Doppler-Radar data 
daily string, a single day’s Doppler-Radar 
reading is developed into a distribution 
of probable daily precipitation outcome 
readings via randomly sampling from 
each of the respective GEP marginal 
distributions. Each of these outcome 
estimates are candidates to being an 
estimate of the actual precipitation 
measurement on the ground.



Turning Data into Realizations



Turning Data into Realizations



Rare Events

• Of particular interest are "rare weather 
events." Hence, it is necessary to 
understand the distribution of the 
probable maximal outcomes of 
precipitation estimates. Understandably, 
these distributions can be highly sensitive 
to a particular string of daily Doppler-
Radar measurements, and as such an 
effective method is to build these 
distributions for each specific string of 
daily measurements. In practice, one first 
generates the “N strings of probable 
outcomes of precipitation estimates” on 
the ground, and from each collect the 
maximal value and build an estimated 
distribution for the entire collection of 
these maximal value.



Runoff Estimates

• Utilizing the realizations from the above 
method, an effective example application 
is in determining the approximate amount 
of direct runoff from a rainfall event in a 
particular area.

For this, we use the TR-55 method: 
(https://www.lmnoeng.com/Hydrology/hydrology.php)

Using arbitrary inputs, the visualization 
here depicts runoff estimates over 13 days 
of measurements with the realizations 
calculated using the process in the 
manuscript.
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