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Outline

• Hurricane Florence track and intensity forecasts

• Hurricane Michael intensity problems

• Hurricane Leslie in eastern Atlantic

• Hurricane John in eastern Pacific

• Genesis challenges and other concerns



NOAA’s 2018 Atlantic Hurricane Season Outlooks 

Actual:
15
8
2

130

Notable August forecast bust- hopefully can expect better climate 
forecasts when CFSv2 is replaced in 2020 by the Unified Model



Lots of high-
latitude activity

Overall systems 
really struggled at 
low latitudes



Florence intensity guidance 9/4/12z

Totally missed 
the first rapid 
intensification!



Moderate and 
increasing shear

Marginally warm 
waters

Mid-level air fairly 
dry

Upper-level 
divergence very low



Florence intensity guidance 9/5/00z

12 hours later,
Still no clue



Similar errors 
for rapid 
weakening 
phase!

Florence intensity guidance 9/6/00z



Florence intensity guidance 9/9/18z

Very solid 
forecast, 
albeit some 
timing issues



Florence intensity guidance 9/11/18z

Models 
generally 
overestimated 
the peak



Florence intensity guidance 9/12/12z

Notable high 
bias as 
Florence 
approached 
land



Harvey, Irma, Maria verificationFlorence track guidance 9/3/18z

Not just the intensity guidance that suffered!



Florence track guidance 9/4/00z



Florence track guidance 9/4/06z

Tightly clustered models but very inaccurate short term 
forecasts, > 100 n mi error 24 h +



Florence track guidance 9/4/12z



Florence track guidance 9/4/18z

Models gradually adjusting but most still too far south at first then 
too far north at long range



Florence track guidance 9/5/00z



Florence track guidance 9/5/06z



Florence track guidance 9/5/12z



Florence track guidance 9/5/18z



Florence track guidance 9/6/00z



Florence track guidance 9/6/06z

Still a notable northward bias at long range even after first peak 
intensity



GFS ECMWF

UKMET Consensus

Florence Models 9/5-9/11



Hurricane Michael

Strongest 
mainland US 
landfall since 
Andrew 1992



Michael intensity guidance 10/6/18z

HWRF & CTCI 
only models 
that showed 
even a 
category 2 
hurricane a 
few days out



Michael intensity guidance 10/7/06z



Michael intensity guidance 10/7/18z

Still only signs 
for steady 
strengthening



Michael intensity guidance 10/8/06z

HWRF finally 
shows major 
hurricane, but 
stops 
strengthening 
too soon



Michael intensity guidance 10/8/18z

Stat/Dyn
models lower 
for Michael



Michael intensity guidance 10/9/06z

Woefully 
underdone at 
landfall



Michael intensity guidance 10/9/18z



Michael intensity guidance 10/10/06z



Hurricane Leslie

Long lasting and 
highly annoying



Leslie track guidance 10/9/06z

Major model spread, but 
best models farthest south



Leslie track guidance 10/9/12z



Major model shift- all 
reliable guidance except 
the HMON indicate Leslie 
misses the trough

Massive EC 
Ensemble spread

Leslie track guidance 10/9/18z



6 hours later, all models 
shift southward.

EC ensemble 
not as definitive 

Leslie track guidance 10/10/06z



Models keep shifting 
southward 

Leslie track guidance 10/10/12z



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



The most reliable guidance 
stay south, though some 
shift north

Leslie track guidance 10/11/06z



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 10/12/06z

Models mostly jump 
northward



Leslie track guidance 10/12/12z



Leslie track guidance 10/12/18z



Leslie track guidance 10/13/00z

Finally!



John intensity guidance

Successful RI 
forecast by 
most of the 
guidance!

However peak 
intensity 
timing and 
magnitude 
was off, 
leading to 
large errors



John intensity guidance

24 h later:
Led to large 
overforecast
errors at peak 
intensity



Biggest RI miss 
of the year: 
Aletta – 70 kt in 
24 hours



Norman RI forecasts were successful even 48 hours out



Unrealistic spindown during rapid intensification of Hector 



GFS Atlantic basin genesis guidance

48 h 120 h

• Calibration is ok, but not many cases (lots of missed events), NHC issued 510 non-zero outlooks
• This methodology struggles with subtropical cyclones - the Atlantic had 7 this year at some point



Beryl genesis forecasts

2 day

5 day

Almost nothing in GFS, 
EC at best shows a 
strong wave

No useful signal in either model

GFS

GFS

ECMWF

ECMWF



GFS eastern Pacific genesis guidance

48 h 120 h

Fairly well calibrated, but a low bias overall, and not a lot of cases (NHC issued 678 non-zero outlooks) 



Strange Initializations/Forecasts

Very dry low-levels forecast

48 h forecasts with sub 50F sfc temps

48 h forecasts with subzero dewpoints



Questions/Comments? 
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