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Introduction

• Senior at Penn State University
• Pursuing degrees in meteorology and 

energy business and finance
• Interned in Boulder, CO at the Earth 

Systems Research Laboratory – Physical 
Sciences Division (NOAA’s Office of 
Oceanic and Atmospheric Research)
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Outline

• Precipitation and brightbands
• Hydrometeorological Testbed (HMT) 

Program
• Rainfall process partitioning
• Visualizing BB data
• Why this is important…
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What is a brightband?

• A brightband is a layer of enhanced radar 
reflectivity.
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Precipitation 101
• Precipitation that 

has a radar 
brightband starts 
as snow.

• It melts on its 
way to the 
surface.

• The brightband
height can be 
used as a proxy 
for snow level.

White et al., 2002, Journal of Atmospheric and Oceanic Technology
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NOAA’s HMT Program

• Providing near real time snow level data 
can help improve runoff/flooding forecasts.

• Snow level information is also important 
for emergency response crews, road 
maintenance, ski industry, etc.
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Rainfall Process Partitioning

Over 210 meters…
• Increase in 

reflectivity – at 
least 2.5 dBZ

• Decrease in 
vertical velocity –
at least 1.5 m/s

White et al., 2003, Journal of 
Hydrometeorology
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Rainfall Process Partitioning

• If the algorithm detects a brightband in 50% or 
more of the profiles, it is labeled “cold.”
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Quality Control

• Compare
– Tables of warm/cold rain
– Reflectivity plots
– Time series of temperature
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Rainfall Process Partitioning
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Why do we study NBB rain?
• Nonbrightband rain contributes up to 45% of 

total rainfall…

Neiman et al., 2005, MWR 
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…and we can’t see it.

KMUX WSR-88D
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Plotting Snow Level Variability

• Learned a new object-based language for 
use with Golden software (Grapher)

• Wrote script to create two templates and 
to plot horizontal variability in brightband
height

• These plots can be used to look for 
correlations between the sites on the 
coast, or in the valley, versus the 
mountainous sites.
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Next Steps

• Graduate in May 2009
• Work in the field (research or private 

industry)
• Attend graduate school 



4 August 2008 24

Summary

• A brightband is a layer of enhanced radar 
reflectivity.

• The brightband height is the altitude of the 
maximum in radar reflectivity, and is used 
to approximate the snow level.

• Rainfall process partitioning identifies 
periods of brightband and nonbrightband
rain.



4 August 2008 25

Summary

• Plots of reflectivity were used to:
– QC rainfall process partitioning.
– QC brightband heights.

• I created plots of brightband height 
variability.
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