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Outline

ÅOverview of NHC TC forecast parameters

ÅCurrent uses of dynamical guidance in 
NHC forecasts

ïTC Track

ïTC Intensity

ïTC Genesis

ÅFuture challenges
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What Does NHC Forecast?
ÅTrack Ą center positions at 0, 12, 24, 36, 48, 72, 96, 

and 120 h

ÅIntensity Ąmaximum sustained wind (and gusts) at 0, 
12, 24, 36, 48, 72, 96, and 120 h

ÅSize/Structure Ą quadrant wind radii 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

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

ÅStorm surge (including inundation levels)

ÅRainfall (HPC), Tornadoes (SPC)
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Track Forecasting at NHC

ÅDetermination and importance of initial 
motion 

ÅDynamical models

ÅSynoptic (subjective) analysis

ÅContinuity constraints
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Guidance Models used by NHC for 
Track Forecasting

ÅGlobal Deterministic Models
ïGFS, UKMET, ECMWF, NOGAPS, CMC

ÅEnsemble Systems
ïGEFS, ECMWF, UKMET*

ÅRegional Hurricane Models
ïGFDL, GFDN, and HWRF

ÅMulti-Model Ensemble (Consensus Models)
ïGUNA, TCON, TVCN, TCCN, TVCC, FSSE - not actual models, but 

combinations of other models

ïConsensus models generally outperform the individual models that make 
them up

ïThe more independent the individual models are, the better the 
consensus does
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Track Forecasting at NHC
Importance of Initial Motion
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Å Accurate estimate of initial 
motion is extremely important

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

ï Initial motion vector is also 
used in some vortex bogussing 
schemes

ï 12-h NHC forecast is heavily 
weighted by the initial motion 
estimate

Å Not always easy to determine, 
especially for weaker TCs with 
ill-defined centers

Substantial improvement out through 48 h when 

best track initial motion is used

25%

16%

11%



Track Forecasting at NHC
Determination of Initial Motion
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Å Initial motion typically computed 
using average motion over the 
previous 6, 12, or 18 h

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

ï Initial motion estimate should not 
reflect short-term track wobbles (e.g., 
trochoidal oscillations) that will not 
persist

ÅNHC philosophy:  it is better to lag 
events a little than to go back and 
forth with analyses or forecasts ς
we will usually wait several hours 
ōŜŦƻǊŜ άŎŀƭƭƛƴƎέ ŀ ŎƘŀƴƎŜ ƛƴ ǘǊŀŎƪ



Track Forecasting at NHC
Using Dynamical Models

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

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

ÅForecaster evaluates the large-scale environment using 
conventional data and satellite imagery (e.g., water vapor)
ï Try to assess steering influences to understand and evaluate model 

solutions
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Upper-level lows
Subtropical ridge



Track Forecasting at NHC
Using Dynamical Models (cont.)

Å/ƻƳǇŀǊŜ ƳƻŘŜƭǎΩ ŦƻǊŜŎŀǎǘǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
features, not just the TC tracks

ÅEvaluate initialization of the TC and the environment 
in model fields

ïUnrealistic initial TC structure can affect the likelihood of a 
successful forecast

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

ÅSpread of models can dictate forecaster confidence
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Performance of Consensus
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ÅMulti-model 
consensus more 
skillful than 
member models, 
except for the 
EMCWF



Yearly Track Model Performance Trends

11

ÅDue 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

ÅAlso, in the last three 
years the ECMWF, GFS, 
HWRF, and GFDL have 
outperformed the 
UKMET and NOGAPS by 
an increasing margin



Case Examples
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Poor Initialization
Tropical Storm Gordon ς1200 UTC 11 Sep 2006
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GFS analysis of TS Gordon when the cyclone was a 35-kt 
tropical storm with a central pressure of 1008 mb



Poor Initialization 
Hurricane Paula ς0600 UTC 13 October 2010

GFS central Pressure ~1009 mb

Estimated max winds were 85 kt with a central pressure of 984 mb
Scale issue with GFS analyzing such a small TC?



Hurricane Jeanne (2004)
How to Resolve Differences Between Guidance Models?
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X

Å Poor organization (especially a 
lack of deep convection in the 
core) would argue against 
Jeanne being carried eastward 
by upper-level westerlies

Å This reasoning allowed 
forecasters to largely disregard 
ǘƘŜ DC{ ŀƴŘ ŦƻǊƳ ŀ άǎŜƭŜŎǘƛǾŜ 
ŎƻƴǎŜƴǎǳǎέ ƻŦ ǘƘŜ ǊŜƳŀƛƴƛƴƎ 
models

Å Track forecast is therefore 
affected by the intensity 
forecast

Hurricane Jeanne (2004)
How to Resolve Differences Between Guidance Models?



Alex Guidance ς1200 UTC 26 June 2010


