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Introduction 

In any given winter, intense extratopical cyclones, other-

wise known as North Atlantic windstorms, inflict fatalities 

and millions of dollars worth of damage in Britain, Ireland, 

and continental Europe.  These windstorms often occur in 

quick succession, meaning that model interpretations of  

storms following one or two other storms are not very ac-

curate. The long term forecasting challenge this presents  

remains a major point of difficulty for European forecast 

agencies. This study is attempting to build a climatology of 

windstorms, in order that a particularly culprit source re-

gion in North America can be identified. If a region can be 

identified, systems can be flagged as potential threats 

when they form, and monitored many days in advance of 

the storm  crossing the Atlantic.  

Methods 

Recording of storms is performed by constructing a sea-

sonal “spaghetti” track plot of all storms reaching central 

pressures of less then 980hPa at any point during their life 

cycle. The source of maps is the Ocean Predication Center 

surface reanalysis data. The windstorm season used in the 

study is November to March, thus avoiding contamination 

of extratropical storms by tropical or subtropical systems. 

Storms are tracked backwards from their point of dissipa-

tion in Europe or the Eastern Atlantic, and the source re-

gion is identified by the system’s initial region of cyclogen-

esis.  Figure 1 shows a hand drawn spaghetti plot of storms 

during December/January 2011/12. This was a particularly 

intense season, as the large number of plots illustrates.  

Results & Findings 

Formation Zones 

Cyclogenesis typically occurs to the leeward side of mountain ranges, or 

in areas of enhanced baroclinicity. Several regions exist in North Ameri-

ca, three are of particular interest (see Figure 2).  

1) The Atlantic coast off New England and the Canadian Maritimes. The 

maritime region is significant, as it not only serves as an area of cyclo-

genesis, but it also enhances existing storms that move through the re-

gion. 

2) Alberta, the source region for Alberta clippers. The typical track for a 

clipper takes it through the maritime enhancement region. Storms 

originating in this region, but that track too far north to encounter the 

maritime area do not typically form intense cyclones over the Atlantic.  

3) The most important region however, is Colorado. Demonstrated in 

Figure 1, the most intense amount of clustering of cyclogenesis is in 

the Colorado region. Being to the leeward side of the Rocky Moun-

tains, the area experiences consistent and frequent development of cy-

clones. Storms departing the region may also track across region 1 dis-

played in Figure 2, allowing storms that might have otherwise dissipat-

ed to redevelop.  

Once storms pass region 1, their ground speed usually increases at the 

same time as the storm undergoes intensification.  
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Storm Scenarios 

Future research includes building a greater dataset of storms, in order 

that preliminary findings can be transitioned to scientific conclusions. A 

further direction this study could take is the programming of a binary 

model, designed to take in certain factors regarding current weather, 

and output a “chance of severe windstorm”.  

Future Research 

Through analysis of the spaghetti plots, two scenarios involving storms forming in the re-

gions given above have been preliminarily identified as being the most consistent produc-

ers of windstorms.  Each stage of the scenario is demonstrated with a corresponding real 

world example map. 

 

Concurrent Low Scenario       

 A Canadian low pressure moves into 

the Davis Strait as a system from the 

continental United States moves 

northeast towards Greenland. 

 The two will generally interact to 

become more intense as the merg-

ing systems moves towards Iceland. 

 Being so far north, the usual jet 

stream pattern over the Atlantic will 

cause the storm to migrate harm-

lessly away from exposed popula-

tions , into the Norwegian Sea.  

 

Colorado Low Scenario   

 A low pressure system develops in 

Colorado.  

 Storm takes a track across the Unit-

ed States and departs of the east 

coast and intensify. 

 A developing windstorm may merge 

with the Icelandic low, as low 1 

(signified in red text) does in Figure 

10. 

 A second Colorado low may form 

behind the first low, enhanced by 

the maritime enhancement area. 

This is shown by low 2 in Figure 12.  

 Low 1 forces low 2 south into popu-

lated Europe, in this case, the British 

Isles (Figure 12) 

 Figure 14 shows a case in which a 

strong storm is impacting Britain, 

having undergone a life-cycle as de-

scribed in this scenario.   
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