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Quick Review of Historic Events 



Example of Hurricane Katrina 



Example of Hurricane Katrina 

Early prediction: 
Friday ς August 26 
bI/Ωǎ ǇǊŜŘƛŎǘƛƻƴ 

ECMWF ensemble 
forecast: Strike 
probability from 

Friday ς August 26 

0-120 hours 
120km radius  



Example of Typhoon Morakot 



Courtesy of Bill Kuo 



Courtesy of Bill Kuo 
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Resolution makes difference for Typhoon Morakot 

Ini: 2009080600 

 

T126 ensemble 

 

T190 ensemble 

Ini: 2009080700 

 

T126 ensemble 

 

T190 ensemble 

Most models do not 

make right forecasts 



Review of TC Forecast Products 



Hurricane Forecast ( ) 

  Tropical Storm 
Uncertainty Fcst 



Example of NHC TC Forecast Products 

ÅText Products 
ïTropical Weather Outlook 
ïSpecial Tropical Weather 

Outlook 
ïTropical Weather Discussion 
ïPublic Advisory 
ï Intermediate Advisory 
ïForecast Advisory 
ïForecast Discussion 
ïSurface Wind Speed 

Probabilities 
ï ICAO (Aviation) Advisory 
ïUpdate 
ïPosition Estimate 
ïValid Time Event Code 
ïMonthly Weather Summary 
ïTropical Cyclone Reports 

 

ÅGraphical Tropical 
Weather Outlook 
ïTrack Forecast Cone 
ïSurface Wind Field 
ïSurface Wind Speed 

Probabilities 
ïCumulative Wind History 
ïMaximum 1-min Wind Speed 

Probability 
ïStorm Surge Probabilities 

ÅGraphical Products 
(Experimental) 
ïGIS Products 
ïPodcasts (Audio) 
ïMedia Video cast Briefings 
ïNHC Web Widgets 

 



(1) TC track prediction formula for Atlantic and East Pacific 

 

 

         ----weighting for consensus                   ----weighting for non-consensus aid 

OFCL------Official NHC forecast 

OFCI------Previous cycle OFCL, adjusted (Interpolated) 

TVCN------Average of at least 2 of GFSI, EGRI, NGPI, EMXI, HWFI, GFNI, GHMI (Consensus) 

NHC TC Track Forecast 
- Best practice 

....)(***)1( EMXTVCNOFCIOFCL baba ++--=

a b

(2) TC track prediction formula for West Pacific 

 

 

        ----weighting for consensus                        ----weighting for non-consensus aid 

JTWC----JTWC official forecast 

JTWI----Previous cycle JTWC, interpolated 

CONW----Consensus with AVNI, EGRI, ECMI, NGPI, JGSI, GFNI, JTYI, TCLI, WBAI 

 

....)(***)1( ECMCONWJTWIJTWC baba ++--=

a b



Courtesy of M. Brennan 
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NOAA Hurricanes Seasonal Forecast 
ÅNOAA Seasonal Forecast Methodology 
ïAssess states of the ocean and atmosphere. 
ïUse model forecasts for El Niño/Atlantic SSTs and incorporate 

any analog techniques and dynamical model forecasts of TCs. 
ïPredict range of overall activity and probabilities of above-, 

near-, and below average seasons. 
ïQualitative/Quantitative process. 
ïNo forecast of hurricane landfalls, just the total seasonal 

activity for the entire basin 

ÅSeasonal Hurricane Outlooks 
ïNOAA does not issue a landfall forecast, because there is very 

little useful skill. 
ïOverall skill is quite small in May, but significantly better than 

climatology in August. 
ï1 August update issued because ~90% of the remaining 

seasonal activity is after that date. 

 





Available Observations 



Available Observations 
ÅReconnaissance 
ïH*Wind? Wind radii?   

ÅSurface networks  
ïAutomatic weather stations, rain gauge networks, tide 

gauges, moored buoys, ship reports, etc. 

ÅRadar 
ïAutomated radar eye fix ς Yip and Wong (2004) 
ïSingle-Doppler method for eye fix ς Lee and Marks (2000) 

ÅSatellite  
ïVisible and infrared (IR) satellite imagery 

ÅBest tracks  
ïA ǎǳōƧŜŎǘƛǾŜ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ǎǘƻǊƳΩǎ ŎŜƴǘŜǊ ƭƻŎŀǘƛƻƴ ŀƴŘ 

intensity at each 6 h and is identified by analysts at NHC 
and other centers using all observations available at the 
time of the analysis  



1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 

=Ship logs and land observations Ą 

=Transmitted ship and land observations Ą 

      =Radiosonde network Ą 

        =Military aircraft reconnaissance===       

          =Research aircraft reconnaissance Ą 

          =Radar network Ą 

            =Meteorological satellites Ą 

              =Satellite cloud-tracked & water-vapor-tracked wind 
Ą 

                  =SSM/I & QuikSCAT wind, 
MODIS Ą 

              =Omega and GPS dropsondes Ą 

              =Data buoys Ą 

                =SST analysis Ą 

              =Dvorak technique Ą 

        =DOD TC documentation published (ATR, ATCR) Ą 

              =McIDAS and other interactive systems (AFOS, ATCF, 
AWIPS and MIDAS, etc.) Ą 

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 

The types of observations that have been used over the years  
to monitor tropical cyclones (Chu et al. 2002).  



Verifications  
(deterministic forecast) 



TC Verification ς Deterministic Forecasts 
Å Track and storm center verification  
ï.Ŝǎǘ ƻƴ άōŜǎǘ ǘǊŀŎƪέ ŀƴŘ άŦƻǊŜŎŀǎǘ ǘǊŀŎƪέ 

Å Intensity  
ïbased on max wind 
ïbased on central pressure 
ïother related parameters such as radial extent of storm/hurricane 

force winds 
ï intensity trends 
ï intensity error distribution  

Å Storm structure 
ïWind radii - the distance from the center of the cyclone to the 

maximum extent of winds exceeding 34, 50, and 64 kt  
ï four quadrants surrounding the cyclone (NE, SE, SW, NW ) 

ÅWeather hazards resulting from land falling TCs  
ïPrecipitation 
ïWind speed 
ïStorm surge  



How to Get Forecast Position? 

ÅSurface pressure 

ÅWinds 

ï10m, 850, 700 and 
500hPa 

ÅGeopotential height 

ï850 and 700hPa 

Could be many different ways to get forecast position 
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TS position error (absolute values) 

Schematic Diagram for TS Position Error (general verification) 



Verification for deterministic TC forecasts 

ÅExample  ς along-track and cross-track errors 

Courtesy James Franklin, NHC 




