Laura Tomkins'!, Sandra Yuter'4, Matthew Millers, McKenzie Peters?, Luke Allen', Anya Aponte-Torres?

'Center for Geospatial Analytics and “Department of Marine, Earth, and Atmospheric Sciences, NC State University, Raleigh, NC

Radar reflectivity is commonly used to observe the intensity of
orecipitation. Higher reflectivity values, usually indicate higher
orecipitation mass per unit volume. But in winter storms,
regions of heavy snow can be mistakenly identified in locations
where mixtures of rain, snow, and partially melted precipitation
locally increase reflectivity. To aid interpretation of winter
storm radar reflectivity maps, we employ a visualization
technique using the correlation coefficient field (RHO,,,) to
reduce the visual prominence of mixed precipitation.

Description Increase Increase size |Mixtures of
number of ice of ice partially melted
particles particles ice, ice, and rain

Change to Increases Increases  |No change

mass/volume of

precipitation

Change to INnCreases InCreases InCreases

reflectivity value

RHO., value ~1 ~1 <0.97

(Giangrande et al. 2008)

RHO,, is ~1 in regions of uniform hydrometeors (i.e. only rain
and only snow) and decreases in regions where there is an
increasing diversity of hydrometeor orientations and shapes
(i.e. mixed precipitation). Regions where the correlation
coefficient is less than 0.97 (Giangrande et al. 2008) and the
reflectivity is greater than 20 dBZ are identified as mixed
precipitation and are “muted’ in gray scale in panel d below.
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We have also applied this technique to
RHIs constructed from the full set of PPIs
in a volume scan. This example is from
the Long Island, NY (KOKX) radar during
a winter storm on 8 February 2013. The
green line in the PPIs corresponds to the
RHI azimuth. Rather than a simple flat or
tilted melting layer, this storm had a 3-D
“arc-like"” mixed precipitation structure
(yellow box) associated with horizontal
temperature gradients spanning 0 deg C.
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Multi-radar reflectivity maps with muting based NEXRAD 0.5 elevation angle PPIs,
vertically-pointing X-band radar (EXRAD) data from the NASA ER-2 aircraft deployed
during the NASA IMPACTS 2020 field campaign, and NOAA ASOS data for Albany, NY.

| — ' | Reflectivity [dBZ]
L = \\ 25Jan 2020 20:33:31 UTC 45
¥ :
4 - /
\ Q ' ';;. ) 5 I‘:'1'()
. \) " - . A -"— w 2 | \ = ‘m
\ \ . 1 _pa *‘*‘ : r__j‘ .-’ " 5 @
30
25
20
—E/'\ ey .
ALB - Albany International Airport
0.20 ® None : .. B - 15
® Rain I
0.151 ® Snow . P
= ® Mixed :
% 0.10 ® Sleet :. — Path of aircraft i - 10
= Fr. Rain I @ > Location of aircraft at green
0.05 | line in panel below
' “I Location of Albany
L I .‘. i% International Airport
o0 SeoeasSesese | cees — — - Time of NEXRAD composite 5
36°N 12:00 UTC 00:00 UTC
25 Jan L _26)an |
76°W 712°W
‘= 10 4 EXRAD-(X-band) S5y, , Height of beam in NEXRAD
£ 20:33:30 UTC X corenosite
- Location of aircraft
= 5
e » .
T > -
0
50 100 150 200
16:13:05 UTC 20:20:00 UTC Pistance [km] — 20:50:25 UTC
KOKX 135° Azimuth Cross Section
Correlation Coefficient 08 Feb 2013 21:00:13 UTC
References.

gty 000 g 01
|..F.H'llllllhH :

-25

Muted Reflectivity [dBZ]

r
A

[

-50

-100

-125

-150

-175 -200

r ||'[ Il ‘

|

-100

-75

-125

Distance from radar [km]

-175 -200

Giangrande, S. E., and A. V.
Ryzhkov, 2008: Estimation of
rainfall based on the results of
polarimetric echo classification.
J. Appl. Meteor. Climatol., 47,
2445-2462.

Acknowledgements. This work
is supported by NSF AGS-
1905736 and NASA
80ONSSC19K0354. Special thanks
to Rachel Kennedy and Kevin
Burris for providing feedback
and suggestions for this poster.

Animated
versions of all
figures available
at QR code link
or
bit.ly/3DuKtz4




