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3. Results 

3.1 Climatology 

3.1.1 High-wind days 

 The spatial frequency of gradient- and thunderstorm-wind days combined shows 

three general maxima: 1) the region along the Atlantic coast extending from Maine to 

Maryland; 2) the region along Lake Erie extending from Michigan to Pennsylvania; and 

3) the region including Tennessee and Kentucky that appears to extend along the eastern 

slopes of the Appalachian Mountains into North Carolina and Virginia (Fig. 3.1a).  The 

temporal domain of study consists of 3260 total days; therefore the relative maxima along 

the Atlantic coast experienced high wind on approximately 65 days or 2% of the total 

days (Fig. 3.1a).  The frequency of gradient-wind days maximizes along the Atlantic 

coast, the shores of Lake Erie in northern Ohio, and the lee of the Appalachian Mountains 

in North Carolina and Virginia (Fig. 3.1b).  The frequency of thunderstorm-wind days 

maximizes west of the Appalachian Mountains in Tennessee and Kentucky and in 

northern Ohio (Fig. 3.1c).   

 Analysis of the spatial frequency of gradient-wind days broken down by month 

indicates the maxima along the Atlantic coast advance southward from October until 

December (Figs. 3.2aïc), which is consistent with the observed southward shift in the 

North Atlantic storm track (Nakamura 1992).  It is also evident that the amplitudes of the 

maxima along the Atlantic coast, in the lee of the Appalachian Mountains, and along 

Lakes Erie and Ontario increase from the fall to the winter then decrease toward the 

spring.  The spatial frequency of thunderstorm-wind days increases west of the 

Appalachian Mountains as well as in eastern Pennsylvania from October to November, 
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minimizes over the entire domain in December, increases west of the Appalachian 

Mountains in January, and increases east of the Appalachian Mountains in March (Figs. 

3.3aïf).  April is the most active thunderstorm-related wind month (Fig. 3.3g). 

 

3.1.2 Event climatology 

 Stratification of the high-wind reports into events based upon the criteria 

described in Chapter 2 led to a total of 335 high-wind events that impacted the NE.  Of 

the 335 high-wind events, 165, 123, and 47 were determined to be pure gradient, hybrid, 

and pure convective, respectively (Fig. 3.4a).  For the hybrid events, the initial NE report 

occurs most frequently (71 events) in the southeast quadrant of extratropical cyclones 

(Fig. 3.4b).  For the pure gradient events, the initial NE report occurs most frequently (55 

events) in the southwest quadrant of extratropical cyclones (Fig. 3.4b).  The initial NE 

report for the pure convective events occurs most frequently (34 events) in the vicinity of 

an upper-level trough (Fig. 3.4b). 

 On interannual time scales, the NE averages approximately 22 high-wind events 

per cool season (Fig. 3.5a).  The October 2005 through April 2006 cool season was the 

most active in terms of the number of all high-wind events that impacted the NE, which 

was also the most active in terms of hybrid events (Fig. 3.5a).  The October 1997 through 

April 1998 cool season was the most active cool season in terms of pure gradient events, 

which was also the second-most active in terms of all high-wind events (Fig. 3.5a).  The 

October 2001 through April 2002 and October 2007 through April 2008 cool seasons 

were the most active in terms of pure convective events (Fig. 3.5a).  The pure gradient 

events occur throughout the cool season; however, pure gradient events are the most 
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frequent in February and March and the least frequent during October and April (Fig. 

3.5b).  The hybrid events are most frequent in October and November and least frequent 

in April (Fig. 3.5b).  The pure convective events are most frequent in April and least 

frequent in January in which no events occurred (Fig. 3.5b).  Since no pure convective 

events occurred in the month of January, any thunderstorm-wind day in January was the 

result of a hybrid event.  The initial NE reports for the pure gradient events occur most 

frequently between 1200 and 1459 UTC and occur least frequently between 0600 and 

0859 UTC (Fig. 3.5c).  The initial NE reports for the hybrid events occur most frequently 

between 1500 and 1759 UTC and occur least frequently between 0300 and 0559 UTC 

(Fig. 3.5c).  The initial NE reports for the pure convective events occur most frequently 

between 1800 and 2359 UTC and occur least frequently between 0600 and 0859 UTC 

(Fig. 3.5c). 

 For all three event types (pure gradient, hybrid, and pure convective), the majority 

of events accumulate between 2 and 20 high-wind reports (Fig. 3.5d).  Of the three event 

types, the hybrid events tend to accumulate more high-wind reports.  No pure convective 

events and only two pure gradient events accumulated greater than 100 high-wind 

reports, while 27 hybrid events accumulated greater than 100 high-wind reports (Fig. 

3.5d).  Summing the number of high-wind reports associated with each event type and 

dividing by the number of events allows for the average number of reports per event to be 

calculated.  On average, pure gradient, hybrid, and pure convective events accumulate 

approximately 20, 60, and 11 high-wind reports, respectively (not shown).  On average, 

17, 19, 21, and 23 high-wind reports occur during pure gradient events in which the 

initial NE report occurs in the northeast, northwest, southwest, and southeast quadrants, 
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respectively (Table I).  On average, 49, 42, 48, and 70 high-wind reports occur during 

hybrid events in which the initial NE report occurs in the northeast, northwest, southwest, 

and southeast quadrants, respectively (Table I).  On average, 6, 1, 1, and 16 

thunderstorm-wind reports occur during hybrid events in which the initial NE report 

occurs in the northeast, northwest, southwest, and southeast quadrants, respectively 

(Table I).  Using accumulated high-wind reports as a metric for societal impact, the 

hybrid events, specifically those whose initial NE reports occur in the southeast quadrant, 

tend to have the greatest societal impact.    
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 Pure Gradient Hybrid  Pure Convective 

Reports NE NW SW SE NE NW SW SE Trough Ridge 

All  17 19 21 23 49 42 48 70 11 14 

Thunderstorm 0 0 0 0 6 1 1 16 11 14 

Gradient 17 19 21 23 43 41 47 54 0 0 

Table I.  Shows the approximate average number of reports accumulated per event for 

each subcategory.  The average was calculated by summing the number of reports 

associated with each subcategory and dividing by the number of events in each 

subcategory. 
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Fig. 3.1. Spatial frequency maps depicting the percentage of days between 15 October 

1993 and 31 December 2008 that (a) gradient- and thunderstorm-winds combined, (b) 

gradient-winds, and (c) thunderstorm-winds occurred. 
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Fig. 3.2. As in Fig. 3.1 except for gradient-wind days between 15 October 1993 and 31 

December 2008 in (a) October, (b) November, (c) December, (d) January, (e) February, 

(f) March, and (g) April. 
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Fig. 3.3. As in Fig. 3.1 except for thunderstorm-wind days between 15 October 1993 and 

31 December 2008 in (a) October, (b) November, (c) December, (d) January, (e) 

February, (f) March, and (g) April. 
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Fig. 3.4. Histograms depicting the frequency of events based upon (a) event type and (b) 

the quadrant within which the initial NE report occurred (pure gradient and hybrid 

events) or the upper-level pattern (pure convective events).  The values at each point 

along the line represent histogram values. 
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Fig. 3.5. Histograms depicting the frequency of events and percentage of the total number 

of events, broken down by event types, based upon (a) the cool season in which the initial 

NE report occurred, (b) the month in which the initial NE report occurred, (c) the time 

(UTC) of the initial NE report, and (d) the number of accumulated high-wind reports.  

For all panels, the values at each point along the line represent histogram values.  For 

panels (a) and (b), only full cool seasons were used, therefore the 13 events that occurred 

between 15 October 1993 and 30 April 1994 as well as the 14 events that occurred 

between 1 October 2008 and 31 December 2008 were not included. 
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