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Dualpolarimetric radardiave been available to the meteorological research community
in a number of formdor decadesDuring the last fewyears these radars have also made a
limited appearance in the broadcast sector. In the near future, the National Weather Service will
upgrade the NEXRAD national radar network to include -ghaddimetric (dualpol)
capabilities. The difference betweemetcurrent horizontallypolarized NEXRAD radars and
dualpol radars ighe additionof avertically polarized signal in duglol systemsWith both the
vertical and horizontal pulsetheseradars are better able to determime/ d r 0 meaypeg or s 6
shape andsize than the current NEXRAD systeBEnhancectharacterizatiomfh y dr o met eor s
shape and size allows dyadl radars to compute more accurate rainfall rates and to discriminate
more reliablythe presence of liquid and/or frozen precipitatidime enhana® quantitative
precipitation estimation capabilities of dymil radar are accomplished through combined use of
standard dugpol variables including:

Zyi Horizontal Reflectivity . This is the samasthe reflectivityin the current NEXRAD system.

Zprl Differential Reflectivity. The ratio of the backscattered horizontal to vertical power
returns Zpr values typically range from around O to 5+.dBg values close to zero represent
spherical hydrometeors such as hail while larger values are likely laoge aiolate rain drops.

} uvi Correlation Coefficient. The correlation between the reflected horizontal and vertical
power rg ismeasused onja scale from 0 to 1 witlues above 0.96.98 indicating
hydrometeors with consistent size, shape, acmieant and/or phase and values below60.9
indicating a mixture of these within the sampled voluMery large hail and neprecipitation
echoesoften indicatevaluesof } v below 0.8 Large depressions in the correlation coefficient

are also a good indicatéor mixtures of liquid and frozen hydrometeors (e.g., show and rain) in
winter situations and in radar brighands.

0 ppl Differential Phase This is he measured difference in phase shift between horizontal and
vertical polarizecpulses Whenthe rangentegratechorizontal phase shift is larger than vertical

then pflis positive, similar to gr. pdlis largely immune toattenuationeffects of hailand

other more spherical scatterers since these targets produce approximately the same phase shift in
both te horizontal and vertical.

Kppi Specific Differential Phase Kppi s t he r angepp dnd theref@dsinote o f
directly measured by the raddncreases ifKpp (high values are 2 °/km), imply the presence

of signficant amounts of liquid wateandor highly oriented (i.e., oblate) shap&syp is a very

good estimatofor rainfall because it is also immune to attenuation

The most important applications of dymill radar for operations include improved
accuracy of precipitation estimation and thenerationof hydrometeor identification (HID)
products Both of these applications are facilitated by combining the information present in
individual duatpolarimetric variablesAs an example, considéne radar rangleight displays
of reflectivity (etc) depicted inFigure 1 Areas that have highpvalues but low Zg values in
the 50+ dBZ core between 3 and 5 km are suspected to be regions dhedikil subsequently
begins to melt below the 3 km level and produces excessively laxgen Zhe core ear the



surface here pyy exhibited values obelow 0.91 also indicatéa mixture of large hail and
rain). Other examples include regions of higgpkand high % values(not shown) which imply
the presence of large amounts of liquid water (and large rain rates) in the avalyred

Through the combined use of dymil variables forecasters will realize an improved
ability to discriminate areas of heavy rainfall rate and thus the potential for flash floGtieg
will also be better able to detect echo regions with hail @npinpoint regions of mixeghase
precipitation within radar echoes.

More informationmay be found at the following websites
http://www.nsstc.uah.edu/ARMOR(University of Alabama Huntsville)
http://www.nssl.noaa.gov/research/radar/dualpol.ph@ARN National Severe Storms Lab)
http://www.wdtb.noaa.gov/modules/dualpol/index.itd®AA Warning Decision Training Branch)
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Figure 17 Example of £ (top), Zor (middle), and} 4y (bottom) cross sections through a hail
producing stornusing data from ARMORON 17 August 2007 at 2301 UTC, golf ball size hall
(estimated 1.75in.) was reported 1 mile SW of Hanceville, Tkie xaxis represents the distance
south of the ARMOR while the X distance in the title of the image represents tdecdigast of
ARMOR. The50+ dBZ core between 3 and 5 kahabout60 to-63 km (area circledsouth of

ARMOR coincides with lower gr values (below 2 dB) as well as Igwy values (below 0.91)

This suggests that there is possible hail between 3 and 5 km and a mixture of melting hail, halil,

and rain near the surface whengzZalues are large (~4 dB) apdy values are still below 0.91
This is confirmed when hail was r@ped at the surface near the time of this volume scan.
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