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Above average 
season with lots 
of high-latitude 
activity



Florence - $24 Billion Michael - $25 Billion

United States Facts:
• Florence produced more than 35 inches of rainfall in North Carolina 

breaking a state record set during Floyd (1999) 
• Michael had the 3rd lowest minimum pressure at landfall in the 

continental United States
• Michael is the 4th strongest by maximum winds on record in the U.S.
• Michael is the strongest U.S. landfalling hurricane since Andrew 

(1992)



• NHC track forecasts (in black) performed 
quite well.

• For the high-impact storms, better than 
the season average, and much better than 
the 5-year mean.

• ECMWF outperformed by GFS for this 
sample



Tropical Storm Alberto
Another Pre-Season Named-Storm 

• Formed as a subtropical cyclone on May 24
• Eight direct deaths due to flooding in the 

southern Appalachians
• Damage estimate is $125 million



Tropical Storm Gordon

• Gordon formed just offshore of the 
Florida Keys and made landfall less than 
6 h later as a 45-kt tropical storm.

• Brought heavy rain and winds gusts of 
45-50 kt across South Florida.

• Potential TC, but no watches/warnings



Track Forecast Success During 
Florence’s Approach to the U.S.

Some long-range forecasts suggested Florence 
would re-curve over the central Atlantic



Moderate and 
increasing shear

Marginally warm 
waters

Mid-level air fairly 
dry

Upper-level 
divergence very low

You be the 
forecaster!



Hurricane Florence 
Unexpected Strengthening

Category 1 to 4 in 36 hours – no model 
suggested this would occur



Hurricane Florence 
Intensity Forecast Difficulty

NHC missed period of rapid strengthening and 
then over-forecast intensity near landfall

NHC Intensity Forecasts – Florence (2018)



Hurricane Michael

Strongest 
mainland US 
landfall since 
Andrew 1992



Michael Intensity Forecasting Struggles
NHC Forecasts Major Hurricane but Too Low 

NHC forecast above 
guidance but not high 

enough



Track Forecasts Very Consistent in 
Showing Threat to the Florida Panhandle



Hurricane 
Leslie

Long lasting 
and highly
annoying



Leslie track guidance 10/9/6z

Major model spread, but 
best models farthest south



EC ensemble 
not as definitive 

Leslie track guidance 10/10/6z



72 hour zoom –
All models have a 400-

600 n mi error 

Leslie track guidance 10/10/12z



Few more models shift 
north, but most still miss 
the trough

EC ensemble 
continues to shift 
south

Leslie track guidance 10/10/18z



Deterministic models shift 
south, but little change in 
EC ensemble  

FV3 shifts over 1500 n mi

Leslie track guidance 10/11/18z

~400 n mi errors in < 48 h



Leslie track guidance 10/12/6z

Models mostly jump 
northward



Leslie track guidance 10/12/18z

Finally!



Strange Model Initializations/Forecasts

Very dry low-levels forecast

48 h forecasts with sub 50F sfc temps

48 h forecasts with subzero dewpoints



Questions/Comments?

Eric.s.blake@noaa.gov 
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