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“It's tough to make predictions, 
especially about the future” 

HOWEVER…

“You can see a lot by looking”
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Flow diagram for climate modeling, showing feedback loops.      
From Robock (1985).
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1949-1966
 (18 yrs)                               

Major Hurricanes
 (16 Landfalls)

% US Landfall to 
Atlantic Basin 
Total

16 / 64 = 25%

0.89 Landfalls 
per year
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% US Landfall to 
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Figure�12:��Average�500Ͳmb�height�pattern�difference�of�2006Ͳ2012�minus�2004Ͳ2005.��

 
Note�the�anomalous�troughing

 

that�has�prevailed�along�the�U.S.�East�Coast,�causing�

 
systems�to�recurve

 

before�they�could�impact�the�U.S.�mainland.
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Forecast Parameter and 1981Forecast Parameter and 1981-- 
2010 Median2010 Median
(in parentheses)(in parentheses)

UpdateUpdate
4 April 4 April 
20122012

Update  Update  
1 June 1 June 
20122012

UpdateUpdate
3 Aug 3 Aug 
20122012

Observed Observed 
2012 Total2012 Total

Named Storms (NS) (12.0)Named Storms (NS) (12.0) 1010 1313 1414 1919
Named Storm Days (NSD) Named Storm Days (NSD) 
(60.1)(60.1)

4040 5050 5252 101101

Hurricanes (H) (6.5)Hurricanes (H) (6.5) 44 55 66 1010
Hurricane Days (HD) (21.3)Hurricane Days (HD) (21.3) 1616 1818 2020 28.5028.50
Major Hurricanes (MH) (2.0)Major Hurricanes (MH) (2.0) 22 22 22 22
Major Hurricane Days (MHD) Major Hurricane Days (MHD) 
(3.9)(3.9)

33 44 55 0.500.50

Accumulated Cyclone Energy Accumulated Cyclone Energy 
(ACE) (92)(ACE) (92)

7070 8080 9999 133133

Net Tropical Cyclone Activity Net Tropical Cyclone Activity 
(NTC) (103%)(NTC) (103%)

7575 9090 105105 131131

2012 Hurricane Forecasts and Verification2012 Hurricane Forecasts and Verification
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Notable�cyclones�with�direct�impacts�on�New�York�City.



Notable�early�American�hurricanes�that�influenced�the�northeast�US�
 coastline�as�reported�by�D.M.�Ludlum�(1963).



Warm Neutral
Warm SST



200-850 hPa Anomalous Vertical Wind Shear
Magnitude and Vector

60-Day Average 17 AUG-15 OCT 2012

200-850 hPa Anomalous Vertical Wind Shear
Magnitude and Vector

60-Day Average 17 AUG-15 OCT 2012

200-850 hPa Vertical wind shear magnitude (shading, m x-1) and vector: 60-Day 
average. (Top)   Total and (Bottom) Anomalies.  Vector scales are below plots.  
Anomalies are departures from the 1981-2010 period monthly means. 

200200--850 850 hPahPa Vertical wind shear magnitude (shading, m xVertical wind shear magnitude (shading, m x--11) and vector: 60) and vector: 60--Day Day 
average. (Top)   Total and (Bottom) Anomalies.  Vector scales araverage. (Top)   Total and (Bottom) Anomalies.  Vector scales are below plots.  e below plots.  
Anomalies are departures from the 1981Anomalies are departures from the 1981--2010 period monthly means.2010 period monthly means.



2013 Atlantic Basin 
Hurricane Outlook 
2013 Atlantic Basin 
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All forecasts and verifications are available on our 
project’s website: 

http://tropical.atmos.colostate.edu

All forecasts and verifications are available on our 
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Forecast�Parameter�(1981Ͳ2010�

 
Median�in�Parentheses)

Observed�

 
Activity�

 
Thru�July�

 
2013

Forecast�

 
Activity�after�

 
31�July

Total�Seasonal�

 
Forecast

Named�Storms�(NS)�(12.0) 4 14 18

Named�Storm�Days�(NSD)�(60.1) 9.25 75 84.25

Hurricanes�(H)�(6.5) 0 8 8

Hurricane�Days�(HD)�(21.3) 0 35 35

Major�Hurricanes�(MH)�(2.0) 0 3 3

Major�Hurricane�Days�(MHD)�(3.9) 0 7 7

Accumulated�Cyclone�Energy�(ACE)�(92) 7 135 142

Net�Tropical�Cyclone�Activity�(NTC)�(103) 10 140 150

2013 FORECAST AS OF 2 AUGUST 2013
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Post-1 August NTC (Observed vs. Cross-Validated Hindcast)
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NS NSD H HD MH MHD ACE NTC

1952 7 39.75 6 22.75 3 7.00 87 103

1966 11 64.00 7 41.75 3 8.75 145 140

1996 13 79.00 9 45.00 6 13.00 166 192

2007 15 37.75 6 12.25 2 6.00 74 99

2008 16 88.25 8 30.50 5 7.50 146 162

MEAN 12.4 61.8 7.2 30.5 3.8 8.5 124 139

2013�

 
Forecast 18 84.25 8 35 3 7 140 150

BEST ANALOG YEARS FOR 2013 (AUGUST FORECAST)



DateDate
7 7 

Dec.Dec.
10 10 

Apr.Apr.
3 3 

JuneJune
2 2 

Aug.Aug.

SeasonalSeasonal
ForecastForecast

XX XX XX XX

2013
Forecast Schedule

2013
Forecast Schedule



POST-31 JULY 2013 PROBABILITIES FOR AT LEAST 
ONE MAJOR (CATEGORY 3-4-5) HURRICANE 

LANDFALL IN EACH OF THE FOLLOWING AREAS 
(20th CENTURY PROBABILITIES IN PARENTHESES) 

POST-31 JULY 2013 PROBABILITIES FOR AT LEAST 
ONE MAJOR (CATEGORY 3-4-5) HURRICANE 

LANDFALL IN EACH OF THE FOLLOWING AREAS 
(20th CENTURY PROBABILITIES IN PARENTHESES)

1) Entire U.S. coastline – 64% (52%)

2) U.S. East Coast including Peninsula Florida – 40% 
(31%) 

3) Gulf Coast from the Florida Panhandle westward 
to Brownsville – 40% (30%) 

4) Caribbean (10-20㼻N, 60-88㼻W) – 53% (42%)

1)1) Entire U.S. coastline Entire U.S. coastline –– 64% (52%)64% (52%)

2)2) U.S. East Coast including Peninsula Florida U.S. East Coast including Peninsula Florida –– 40% 
(31%)

3)3) Gulf Coast from the Florida Panhandle westward Gulf Coast from the Florida Panhandle westward 
to Brownsville to Brownsville –– 40% (30%)40% (30%)

4)4) Caribbean (10Caribbean (10--2020㼻㼻N, 60N, 60--8888㼻㼻W) W) –– 53% (42%)53% (42%)



Landfalling Hurricane Web 
Application 

Landfalling Hurricane Web 
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Currently�Available�at�the�following�
 URL:
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In partnership with the GeoGraphics 
Laboratory – Bridgewater State University, 

Bridgewater  MA 

In partnership with the GeoGraphics 
Laboratory – Bridgewater State University, 

Bridgewater  MA

http://www.e-transit.org/hurricanehttp://www.e-transit.org/hurricane



2013 Probabilities (20th Century 
Probabilities in Parentheses) 

2013 Probabilities (20th Century 
Probabilities in Parentheses)

StateState Hurricane Impact Prob.Hurricane Impact Prob. MH Impact Prob.MH Impact Prob.

FloridaFlorida 63% (51%)63% (51%) 28% (21%)28% (21%)

LouisianaLouisiana 40% (30%)40% (30%) 16% (12%)16% (12%)

MassachusettsMassachusetts 10% (7%)10% (7%) 3% (2%)3% (2%)

MississippiMississippi 14% (11%)14% (11%) 6% (4%)6% (4%)

New YorkNew York 10% (8%)10% (8%) 4% (3%)4% (3%)

North CarolinaNorth Carolina 37% (22%)37% (22%) 10% (8%)10% (8%)

TexasTexas 43% (33%)43% (33%) 16% (12%)16% (12%)



2013 Probabilities (20th Century Probabilities in 
Parentheses) 

2013 Probabilities (20th Century Probabilities in 
Parentheses)

Country/IslandCountry/Island Hurricane within 100 Hurricane within 100 
MilesMiles

MH within 100 MH within 100 
MilesMiles

The BahamasThe Bahamas 64% (51%)64% (51%) 39% (30%)39% (30%)

CubaCuba 64% (52%)64% (52%) 37% (28%)37% (28%)

HaitiHaiti 36% (27%)36% (27%) 18% (13%)18% (13%)

JamaicaJamaica 33% (25%)33% (25%) 15% (11%)15% (11%)

MexicoMexico 70% (57%)70% (57%) 30% (23%)30% (23%)

Puerto RicoPuerto Rico 38% (29%)38% (29%) 18% (13%)18% (13%)

US Virgin IslandsUS Virgin Islands 39% (30%)39% (30%) 16% (12%)16% (12%)



Two-Week Atlantic 
Basin Forecasts 

(available since 2009) 

Two-Week Atlantic 
Basin Forecasts 

(available since 2009)





No Storm Formations in 2008No Storm Formations in 2008
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Indian Ocean Pacific Ocean Atlantic Ocean

Indian Ocean Pacific Ocean Atlantic Ocean

Indian Ocean Pacific Ocean Atlantic Ocean

MJO PropagationMJO Propagation

Day 0

200 mb
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Day 10
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850 mb

Day 20





Forecast DayForecast Day Predicted ACEPredicted ACE Observed ACEObserved ACE

8/3/128/3/12 AboveAbove--Average (9 or More)Average (9 or More) 1010

8/17/128/17/12 AboveAbove--Average (19 or More)Average (19 or More) 2020

8/31/128/31/12 Average (20Average (20--37)37) 3939

9/14/129/14/12 BelowBelow--Average (14 or Less)Average (14 or Less) 1414

9/28/129/28/12 Average (8Average (8--15)15) 1111

10/12/1210/12/12 AboveAbove--Average (9 or More)Average (9 or More) 1515

Two-Week Forecast Verification for 2012Two-Week Forecast Verification for 2012

Correct Category 1 Category Miss 2 Category MissCorrect Category 1 Category Miss 2 Category Miss



Arago’s Admonition:

“Never, no matter what may be the progress 

of science, will honest scientific men who 

have regard for their reputations venture to 

predict the weather.” 
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