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AOverview of NHC TC forecast parameter

ACurrent uses of dynamical guidance in
NHC forecasts
I TC Track
I TC Intensity

I TC Genesis
AFuture challenges




What Does NHC Forecast?

A TrackA center positions at 0, 12, 24, 36, 48, 72, 96,
and 120 h

A IntensityA maximum sustained wind (and gusts) at O
12, 24, 36, 48, 72, 96, and 120 h

A Size/Structured quadrant windradii of 34, 50, and
64-kt winds at 0, 12, 24, 36, 48 and 72 h, and radii of
64-kt winds at 0, 12, 24, and 36 h

A Likelihood (probability to the nearest 10%) of TC
formation within 48 h

A Storm surge (including inundation levels)
A Rainfall (HPC), Tornadoes (SPC)



Track Forecasting at NHC

A Determination and importance of initial
motion

A Dynamical models
A Synoptic (subjective) analysis

A Continuity constraints



Guidance Models used by NHC for
Track Forecasting

A Global Deterministic Models
i GFS, UKMET, ECMWF, NOGAPS, CMC

A Ensemble Systems
i GEFS, ECMWF, UKMET*

A Regional Hurricane Models
i GFDL, GFDN, and HWRF

A Multi-Model Ensemble (Consensus Models)
T GUNA, TCON, TVCN, TCCN, TVCGC,res8&ual models, but
combinations of other models

I Consensus models generally outperform the individual models that malk
them up

I The more independent the individual models are, the better the
consensus does



Track Forecasting at NHC

Importance of Initial Motion

. 2003-7 Atl icBasinT kE
A Accurate estimate of initial e i

motion is extremely important e p—

i Has dramatic impact on —
accuracy of the CLIPER model
at shorter ranges

i Initial motion vector is also
used in some vortex bogussing
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| 12—h NHC foreca_st. IS heav_lly )
weighted by the initial motion Forecast Period (h)
estimate Substantial improvement out through 48 h when

best track initial motion is used

A Not always easy to determine,
especially for weaker TCs with
ll-defined centers



Track Forecasting at NHC

Determination of Initial Motion

A Initial motion typically computed
using average motion over the
previous 6, 12, or 18 h

I Shorter period used when known
changes in track are occurring, longer
period used when center location
uncertain

I Initial motion estimate should not
reflect shortterm track wobbles (e.g.,
trochoidal oscillations) that will not
persist

A NHC philosophy: it is better to lag
events a little than to go back and
forth with analyses or forecasts
we will usually wait several hours 5 A
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Track Forecasting at NHC

Using Dynamical Models

A Dynamical model consensus is an excellent first guess for the
forecast (and often a good final guess!)

A However, continuity dictates that it must be considered in view
of the previous official forecast

A Forecaster evaluates the largeale environment using
conventional data and satellite imagery (e.g., water vapor)

I Try to assess steering influences to understand and evaluate model
solutions

b e

e >3 A% gl 2 i/ : o ¥ ]

e I3 2l *5 ,, 3 "{ﬂ r ; W g
i s .

| 1)

i Subtropi

T -

"“"\" ‘-M...; i B A " b

—




Track Forecasting at NHC

Using Dynamical Models (cont.)

Al 2YLI NS5 Y2RSfaQ T2NBOI ai
features, not just the TC tracks

A Evaluate initialization of the TC and the environment
In model fields

I Unrealistic initial TC structure can affect the likelihood of a
successful forecast

A Consider recent performance of the models, both in
terms of accuracy and consistency

A Spread of models can dictate forecaster confidence



Performance of Consensus

Track Forecast Skill (Early Models)

Atlantic Basin 2008-10 AVulti-model
consensus more

skillful than
member models,
except for the
EMCWF
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Yearly Track Model Performancerends

48-h Track Forecast Guidance Trends

Atlantic Basin
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MDue to model changes
and other factors, the
best performing model
often varies from
season to season,
although the ECMWF
has been the best
performer 3 years in a
row

AAlso, in the last three
years the ECMWEF, GF
HWRF, and GFDL have
outperformed the
UKMET and NOGAPS
an increasing margin




Case Examples
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Poor Initialization

Troplcal Storm Gordom 1200 UTC 11 Sep 2006
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GFS analysis of TS Gordon when the cyclone waskia 3
tropical storm with a central pressure of 1008 mb 13




PoorlInitialization
Hurricane Paulag 0600 UTC 13 October 2010

06213IOCT2010 paula GFS 0621SOCT2010 paula HWRF 062130CT2010 paula GFDL
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Estimated max winds were & with a central pressure of 98#4b
Scale issue with GFS analyzing such a small TC?




Hurricane Jeanne (2004)
Howto Resolve Differences Between Guidance Models
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Hurricane Jeanne (2004)
Howto Resolve Differences Between Guidance Models
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A Poor organization (especially a
lack of deep convection in the
core) would argue against
Jeanne being carried eastward
by upperlevel westerlies

A This reasoning allowed
forecasters to largely disregard
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A Track forecast is therefore

affected by the intensity
forecast
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Alex Guidance 1200 UTC 26 June 2010



