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Outline

Motivation

Estimating gale wind radii (R34)
— Satellite-based

— NWP models
— Mean (OBTK) and estimated error

Forecasting R34
— NWP models and consensus (RVCN)

Forecasting R34 errors (GPCE)
Conclusions




' Why Specifying/Forecasting Wind Radii Matters

West Pacific
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Estimating Gale Wind Radii (R34)

SMAP pass for Marcus (SH152018) Mar 22 127

Satellite-based
ASCAT objective fixes
Dvorak-based wind radii
Soil Moisture Active Passive (SMAP)

Multi-platform analysis
Sounder based (e.g., AMSU)

6-h NWP model forecasts
HWRF
GFS
GFDL (now defunct!)

GFS 6-h forecast

ATCF& OFCL

50-kt 64-kt



Average of R34 Estimates (OBTK)

Best Track NE 34 kt. Wind Radii for shl42018
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R34 Errors for Coincident with ASCAT Passes

Low error
Small bias
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Forecasting R34 with Consensus (RVCN)
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R34 Forecast Mean Error
(WP 2014-2016)




R34 Forecast Bias
(WP 2014-2016)
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R34 GPCE Evaluation
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Summary

Analyzing R34

— Mean (OBTK) works well as initial guess

— Estimated RMSE with scat data: 17 n mi or 15% of mean R34

— Estimated RMSE w/o scat data: greater than 17 n mi
Forecasting R34

— Consensus (RVCN) one of top aids

— MAE increases from 25-40 n mi (20%-30% of mean R34) through 120 h
Forecasting R34 errors (GPCE)

— GPCE explains 8-40% of variance

— Model spread leading predictor at 72-120 h

— Algorithm solid, need more data for development and evaluation

Future

— Analysis (OBTK): New estimates (e.g., SMOS, CYGNSS)

— Forecast (RVCN): Improved/more NWP

— Forecast Error (GPCE): Add 2016 and 2017 to development set






ASCAT R34 Estimate

. Read in ascat data for entire day, select +/- 3 h window
»  Adjust scat data to best track time using current TC movement
. Divide winds up into 8 n mi donuts, then quarter each donut
»  Find maximum wind speed in each quarter donut
. Start search algorithm
., 40nm<r<240 nm
. Look for R34, but only where winds drop <34 kt
., Other QC
,  34-kt winds can’t have gaps > 75 n mi going out from center
. First wind speed > 33 kt needs tobe atr <120 nm
. Write out R34 scat fix in ATCF format

ASCAT R34 FIX




Wind radii from

Method:

o Relates R5 (zero tangential wind) and
intensity to azimuthally averaged wind
radii (34-, 50-, 64- knot)

* Current infrared image
* Observed/estimated intensity

» Use observed/estimated or climatological
radius of maximum winds, F(intensity,
latitude)

o Use motion to assign vortex wind
asymmetries following Knaff et al. (2007)
» Observed 6h motion typically used

Available on ATCF... part of the wind
radii button

Using this routinely available information
provide wind radii estimates to operations
(Knaff et al. 2016), where routine
information 1s 1. IR image, 2. TC location, 3.
TC Motion, 4. TC Intensity

Dvorak fixes

Estimates based on Dvorak Fixes

(PGTW)

Working Best Track
(JTWC)




SMAP R34 Estimates

Marcus (SH152018) Mar 22 127

Soil Moisture Active Passive
(SMAP),

o L-Band, 1.4 GHz, 40-km footprint

Sensitive to ocean foam (and thus
surface winds)

o Unaffected by precipitation

Wind speeds do not saturate (Reul
et al. 2012, 2016, Meissner et al.
2014)

Ideal for wind radii and intensity




statistical or via MIRS)
C integration for P(x,y,z)
Gradient wind for V(r,z)

rediction

Variables:
rom retrieved T, P, V (right)
max, latest advisory)

ariables:
veraged (non-zero) wind radii

etric wind model to with predicted

direction get asymmetric radii
F fix format

2ar balanced winds at
evels (other uses)
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Marchok Tracker

NWP model output is typically
not available during the
forecast cycle

Six-hour forecast of several
NWP models are used as
psuedo-fixes in the fdeck

Positional errors are small
(similar to wind radii fixes) an
are neglected

These wind radii psuedo-fixes
are used as members of the
consensus

6-hour Forecasts from NWP

Typhoon Soudelor
20157 Aug OOUTC

GFDL
HWRF Vitals (-6)
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