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Background Information (Polarimetric Radar)

Conventional Radar
(NEXRAD)

Horizontal Polarization

Polarimetric Radar
(ARMOR)

Courtesy: NSSL CIMMS




Polarimetric Variable Review

Reflectivity (4) is defined as: /= 10log(N(D)D°) where N(D) is the
number of particles in a radar volume and D is the average diameter of
the particles.

Differential Reflectivity (Z,) Is a measure of the particlelslateness
defined by the following equation,Z 10logZ,/Z,). Hail should
have Z,near 0 dB (roughly spherical) rain should have a positiye Z

Specific Differential Phase (f) range derivatives of differential phase
between H and V polarizationsiscrimintatedetween isotropic (hail)
and anisotropic (rain) hydrometeors.

Correlation Coefficienty(,,) pulse to pulse correlation returns between
H and V within a given radar volume. A volume of mixed
hydrometeor (a mixture of hail, melting hail, and rain) would have a
low correlation coefficient.

Taken from Walt Petersen and Larry Carey Polarimetric Radar class notes.
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Motivation

ORIGIN = {0.00, 0.00)KM X-AXIS = 90.0 DEG

Numerous SBand studies have shown hail t§8
be associated with areas of high(Z 45dBz) e NN,
and Z, near 0 dB (e.gAydin et al. 1986, ST N oo w0z
Bringi et al. 1986Herzeghand Jameson | omon=o0. coom s -a00 ose
1992,Hubbertet al. 1998). S s

However, studies at-Band have not been aJs I _all
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A Studies at EBand have shown hail to be hﬁ“@ﬁ&‘:‘{q;;’éj;:?fg:f%uH“Tﬁ"ﬁgz‘hné“?md’s{\h“é
associated with high,4> 45dBz) and
high Z;, (> 5 dB) (Meischneret al. 1991
andRyzhkovet al. 2007).

C-bandpolarimetricradars are becomim;,.«.; e
more common among many different =
entities. :
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Melschner et aI 1991 F|gure 12



Data and Methodology

Location (GPS) : 34°38'45.5N 86° 46' 16.7 W

Huntsville International Airport

Transmit frequency: 5625 MHz

Peak Power: 350 kW

Antenna diameter: 3.7 m

Beam width: 1.0°

Rainl scanning mode : Scans the 3 lowest elevation angles every 5
minutes

Volume scanning mode:  Provides multiple elevation angles.
Typical PRF: 250 - 2000 Hz

Pulse length :0.4 -2.0-25 1Ts

Transmit polarization: Simultaneous H, V (STAR) or H
Receive polarization:. HandV

Signal Processor and Controller: SIGMET RVP/8, RCP/8

Variables: STAR mode P, Z, VW, ZDR,
H-transmit H,V receive: Pz V, W LDR

r——._—_—_—_—h—_—_—_—__——._—
| UAHINSSTC THOR Cen!er and Hazardous Weather Testbed

- The domain for this study is locations in the
Tennessee Valley within 100 km of the
ARMOR radar located at the Huntsville
International Airport.




Data and Methodology (Case Selection)

-The events ranged from warm Number of Hail

Date Number of Cells

to cool season events from 2005 Reports
to 2010. February 21, 2005 9 25

April 3, 2007 2 9
- The data sources for the March 15, 2008 4 7
reports are the National Climate August 2, 2008 4 19
and Dat aStofineDath er 0 S March 28, 2009 4 4
the Storm Predicati osfioGosnt ersos 77
(SPCOs) archived L ocCpgihso®t or m 4
Reports (LSRs), the National January 21, 2010 5 6
Weather Service (NWS) Chat March 12, 2010 10 21
that contains nossevere hail Total- 46 172
L SRO S, and an internet S Ur vey

Histogram

conducted for the April 10, 200! Histogram
hail event.
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- Storm report must correspond to 4
50 dBZ echo plus or minus 15 min
and within 1 km of the report to be
considered for this study. If these

criteria were not meet the report we 15 30 45 60 75 90 105 More

'[hI’OWﬂ Out Distance of Hail Report from ARMOR (km)
' Histogram of locations of reports relative to Histogram of hail report sizes (inches).
ARMOR.
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The April 10, 2009 Outbreaki Northern Alabama

_ SPC Storm Reports for 04/10/09
On 10 Aprll 2009’ there Map updated at 12062 on 0:4/20/09

were at least 289 reports
of severe hail across the

southeast and Ohio River
Valley.

The NWS WFO HUN
received 87 reports of

severe hail within a 14 Pk
county warning area in
under 4 hours.
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Courtesy: NWS WFO Huntsville, AL and WHNT Huntsville, AL



Hall Survey

In addition to the NWS
reports an internet survey #

ersville

was conducted to add to t
number of reports. Sent to ==
other scientist within the
NSSTC.

The survey produced an
additional 56 reports.
Produced in Google Maps. Black lines

Hail sizes ranged from P€aA25 km interval range ring. Blue lines are
to baseball. storm tracks.

Total hail reports used for
this study 77.




Severe Weather Environment

RAOB: CMOA04100916.CDE -- 74001 - ---- - REDSTONE ARSENAL, AL US at 17Z 10 Apr 20

TROP Lvl: 9975 m AGL
FRZG Lvl: 2999_ m AGL = - .
CelEL fst: 10199 m acT - Freezing level height near 3 km wif

LFC Hgt: 636 m AGL

cC gt: ) G .

= e wet bulb height closer to 2.5 km.
Water: 2.61 cm
Hail: 3.00 cm
T2Gust: 38 kt
WindEx: 49 kt

L - Steep low and midvel lapse rates

Boyden: 97.0

of 7-8°C/km.

S sll - Surface based CAPE of 2920 J/kg

100

1 233 0-1km

e B T - Producing a maximum updraft

CIN total: 0 J/kg
DCAPE 6km: 942 J/kg

Ohm b speed of 76 m/s (170 mph).

§ S e - A more reasonable assumption

Threat: 8.6
Point: 14.4°C

would be half this value 38 m/s (85
mph).

30

Redstone Arsenal 17z Sounding Ap#l, 10



- PPI 0.7 elevation angle. High, Znd
Z 4, no signs of a lowering in thg Z
data.

- PPI1 4.2 elevation angle. High, Znd
still high Z, some signs of lowering.

- PPI1 11.0 elevation angle. High, Z
and finally some signs of near O dB
Z 4



