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Ingest Full-resolution
Doppler radar data

Perform initial OC of data to
remove ground clutter and noise

Use VAD, GVAD, and Bargen-Brown
algorithms to unfold Doppler velocities

Interpolate data to a Cartesian grid
(CAPPI)

Vortex nyecwe Radar Tracking and Circulation

= Provide time series of central pressure and
RMW of landfalling TC from coastal
WSR-88D data

= |ntegrate algorithm modules into a user-friendly
environment (GUI)

= Semi-automatic operation with confidence
level assigned to each estimation

Estimate TC circulation center and
RMW using GBVTD-simplex

Estimate mean wind using HVVE

Estimate storm circulation and
pressure gradient using GBV 1D

Compile statistics based on previous
volumes to refne center and RMW
estimates

Compute central pressure from
derived gradient and nearby
surface pressure measurements

Output to
display




Hurricane Charlie Radar Images
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VTD-derived Axisymmetric Quantities:
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Hurricane Charley (2004) 13/08Z - 14/02Z
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Hurricane Charley (2004)
Central Pressure and Radius of Maximum Wind Estimates
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Central Pressure (hPa)

Hurricane Katrina (2005)
Central Pressure and Radius of Maximum Wind Estimates
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Confidence Level

e Charlie o Katrina
— X:0.56 km — X:0.86 km
—Y:0.70 km —Y: 2.58 km
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WSR-88D Scanning Sequence
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BHearm Height

Beam Height for Charley
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GBVTD Formulation:
V, =V,, cos(qg -q,, )cos F-V. sinjcosf Vq Doppler velocities
V,,: Mean flow
V. Tangential wind
V Vi Radial velocity
1=V, cos(g-q,)-V,sing+V,cosj w: \Vertical velocity

+V,cosgcosf+(w-v,)sinf

VAN

e v,: Terminal velocity
T Elevation angle

\;J () J:Anglein GBVTD

) _ s o coordinate

cos nezio(An cosn/ + B, sinns) q: Azimuth angle

M . T dy: Math angle of the
V.(J) = %)(\/TCn cosng +V.S_sinny) mean flol
o C.: Amplitude of cosine

Veld) = éO(VRCn cosng +ViS,sinnyj) wavenumber n

S,: Amplitude of sine
EOL wavenumber n
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HVVP Mean Wind Profiles

Hurricane Charley 1101 UTC Aug 13 2004
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The GBVTD Technique
Lee, Jou, Chang, and Deng (1999)
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VTD Formulation
For L=3, M=N=2:

Vim €08(Gr = gm ) = (Ay — Ay)/COS&ppax
V3Cq = -B; - B3 -V sin(gr - gm )SiN@npax — VRS,
VRCo = A + A3 - VR(,
VS = Ay + Ay -V cos(gr - gy ) -VrCy
V;C, = -2B, +V,S,
VoS, =24, - V-C,
V:C, = 2B, +V;S,
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What have we learned from
Charley?

Rapid intensification can occur near landfall

Coastal Doppler radar can effectively detect
rapid intensification if they are operated properly

Vertical structure of the eyewall can provide
Indications on intensity change (e.g., more scans
at lower angles are needed)

Most intense winds may occur in the eyewall but
severe storms (e.g., tornado) may occur in the
outer rainband precedes the arrival of the eye

Longer range is preferred over higher Nyquist
velocity when setting scanning parameters




Humicans Chadey (2004) GEVTD-denved track | 208Z-14028

Hurricane Charley (2004)
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