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Progress Report
* A preliminary version of VORTRAC was installed
at NHC July 2006

* Real time test run using LDM radar feed during
Ernesto (2006)

e Graphical User Interface (GUI) improvements
after receiving feedback from NHC

* Implementation of the objective center finding
algorithm




Ingest Full-resolution Wﬁm@
Doppler radar data - -~

Vortex Objective 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

Perform initial QC 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 Estimate mean wind using HVVP
(CAPPI)

Estimate TC circulation center and Estimate storm circulation and
RMW using GBVTD-simplex pressure gradient using GBV 1D

Compile statistics based on previous Compute central pressure from

volumes to refne center and RMW derived gradient and nearby
estimates surface pressure measurements

Output to
display




Basic Assumptions

« A single circulation center and the center can be
identified accurately

 Gradient wind balance




GUI Improvements
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Confij Changed: volume 2004 08_13T15 58 10: time= 2004-08-13T15:58:10 was created
Config Changed: volume_2004_08_13T15_58_10: file=
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a6eae VORTRAC COMNEICURATION

Vortex Name: Charley
Cyclone Magnitude
Radar Configuration ) Hurricane
" Tropical Storm

CAPPI| Configuration (O Tropical Depression

Simplex Configuration Vortex Latitude: 25.70 i
Vortex Longitude -82.50 i
Choose Center Configuration -
Direction of vortex movement (degrees cw from north) 2000 -
VTD Configuration Speed of vortex movement (m/s) 10.00 E
Time of Above Observations Aug-13-2004 17:00:00 5
HVWVP Configuration Working Directory /
./workingDirs '\ Browse.. '

Pressure Configuration

Graphics Configuration

Quality Control Configuration

€ Apply ) [ Cancel )

Initial storm position and
o motion can be preset before
SR TC enter radar range

Data Services
R .




Countdown
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Hurricane Katrina (2005)

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

» VORTRAC is the first TC nowcasting system provides a
basic framework to integrate TC algorithms for operation
and research use

» GUI improvements allow for semi-automated operations
with minimum human interactions after an initial trend iIs
established

» The retrieved pressure field can be biased by the
uncertainty in the mean wind and wavenumber two
structure of the storm

» Extreme events should be detected based on time
averaged gquantities, not by short term variations

» VORTRAC will be running and tested at NHC during
2007 TC season

» Documentation of VORTRAC will be completed and
delivered in 2007

Optimal radar sampling strategy of landfalling TCs is

i : ~ ‘ "=
= critical
! er[l;::r“en ment
ta Servic




Hurricane Charley (2004) GBVTD-d Hurricane Charley (2004) 13/084 - 14/02L
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Hurricane Charley (2004)
Central Pressure and Radius of Maximum Wind Estimates
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Confidence Level

e Charlie e Katrina
— X: 0.56 km — X:0.86 km
—Y:0.70 km —Y: 2.58 km
— RMW: 0.82 km — RMW: 4.38 km

— VT:1.9m/s — VT: 9.00 m/s




Find peaks in

Stat|St| Cal tangential wind  |*— Go to next volume

profile

Method to I No

Threshold values

O bJ e Ct'Ve Iy beyond 1 km from

. either si(;e of peaks { ast volume Yes
v in specified time > Apply polynomial
Determ Ine the Norm:llfet§|21plex interval? curve fits to
search statistics 1.X Coordinate
B eSt VO rteX into single "NORM" 2.Y Coordinate
) radius score 3.Tangential Wind
4. RMW
Ce nte rS In Select initial estimate over time interval
VO RT RAC of tangential wind, RMW 1
and center location based o
on normalized score (a) (b) Go to initial volume

(c)

Go to next volume

v
Construct Gaussian

No membership functions
for1,2,3,and 4

Last volume
in specified time
interval?

(End )p—rs

Y

Select simplex solution Map all simplex solutions
with highest total «—1 to 4 membership functions
likelihood score to obtain "SCL" likelihood score
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