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Typical hurricane track 

September climatology 

Hurricane track generally follows 

the environmental steering flow. 



October climatology is different. 
September climatology October climatology 

Because of generally weaker Bermuda high and stronger midlatitude 

baroclinicity. 



Sandy’s case 

Question: Where is the Bermuda high? 



Going to the north until Monday 



Turning to the west toward us 



A sign of a blocking system in the Northern Atlantic 



On Monday, the blocking structure is very clear 

 The blocking system will prevent Sandy’s eastward recurvature. 

 Midlatitude trough from the west may attract Sandy. 



Tuesday 



Question: 

• If you were the chief forecaster at NWS, in 

charge of the nation’s forecast, what would you 

do? 

 

– Would you believe the single deterministic forecast 

and issue warnings? 



Sources of uncertainties 

• Errors in the initial condition 

• Errors in the model 

 

• Ensemble Prediction System (EPS) exists for 

quantifying the uncertainties. 

– Historically, EPS considered only IC uncertainties. 

– Some recent EPS consider uncertainties in the model. 

• ECMWF uses SKEB (stochastic kinetic energy backscatter) 

– Multi-model ensemble, such as MCGE (Multi-Center 

Grand Ensemble), considers both error sources. 



Principle of ensemble forecasting 

• Perturb the initial conditions and run the multiple 

forecasts (a.k.a. ensemble forecasts) 
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Forecast uncertainty is flow-dependent 

More predictable 

Very unpredictable 

Less predictable 

Lorenz (1963) found the deterministic chaos. The Lorenz’s 3-variable 

system shows strong sensitivity to initial conditions. 



GFS ensemble (10/25 18UTC initial) 

Uncertainties in the initial conditions. 



Monday 00 UTC 

Uncertainties in the forecast. 



Another thing to consider 

In the past two decades, 

 hurricane track forecast has been improved significantly, but 

 the intensity forecast has not been improved. 

We don’t know why (i.e., the limitation of our scientific knowledge). 



If you were a forecaster… 

You are responsible for 

your forecast. 

 

I think, it is important to 

convey what we know, 

and what we don’t. The 

forecast cannot be 

perfect, and we have 

sources to show what 

the science can tell. 

My suggestion: 

Be honest, be humble. 

It is important to convey 

the uncertainties that we 

know. 



Latest GFS forecast (Init: 06Z 10/26) 

Really cautious in our region. 



But at the same time, we should convey…  

The large 

forecast uncertainties. 



More potential risk of Sandy: Blocking 

10/30 06UTC 10/31 06UTC 

11/1 06UTC 11/2 06UTC 


