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Event Synopsis
An arctic front located across the central Midwest on the morning of Thursday, December 22nd would 
quickly shift eastward towards the region throughout the day. By late evening, the front was rapidly 
approaching northeast Kentucky and southeast Ohio. Temperatures in advance of the front were warm 
enough for rain showers, but precipitation would quickly switch to snow as the arctic front rapidly 
pushed through the region, crossing the entire NWS Charleston forecast area from approximately 12 
AM to 5 AM on Friday, December 23rd. 

While post-frontal snowfall was on the light side with generally less than two inches across most 
locations, the impacts would be much more significant, as sustained winds and gusts quickly increased 
following the front’s passage courtesy of cold air advection and an extremely tight pressure gradient. 
Wind gusts of 40-50+ mph were recorded during the morning of December 23rd as temperatures 
rapidly plummeted across the region, resulting in some blowing and drifting snow. Temperature drops 
in excess of 40 degrees over the course of six hours were recorded across portions of the region, 
leading to a flash freeze of roadways in some cases. Huntington, WV went from 45 °F at 1:20 AM to (+) 
1 °F at 7:20 AM, or a temperature drop of 44 degrees in 6 hours! 

These bitter temperatures and gusty winds resulted in dangerous wind chills across the entire region on 
December 23rd into the morning of December 24th. Wind chills of 10 to 30 below occurred in the 
lowlands, with values as low as 50 below across the higher mountain elevations! Accumulating snowfall 
would quickly end for most lowland locations by late morning of December 23rd, with just some very 
light additional accumulations for the higher terrain through Christmas morning. 



Event Synopsis (Continued)

The bitterly cold temperatures would however persist into the holiday weekend. Low pressure 
associated with the (aforementioned) arctic front would phase with a disturbance moving up the 
eastern seaboard during the morning of December 23rd. This helped to facilitate a rapid intensification 
of the system, with a central pressure of approximately 996 mb just north of Detroit, Michigan at 11 PM 
December 22nd lowering to 968 mb at 11 PM December 23rd over the southwest portion of Quebec. 
Given such, the system officially met the criteria of a "Bomb Cyclone", in which barometric pressure 
readings dropped in excess of 24 mb (0.71 in Hg) over a 24-hour period. 

The immense size, slow movement, and extremely tight pressure gradient of the system would allow for 
continued gusty conditions and bitter cold temperatures (and wind chills) through Christmas Eve, albeit 
not as harsh as what was observed on December 23rd. The system would continue to gradual weaken 
and exit northeast away from the area on Christmas Day, allowing for winds to continue to gradually 
lessen. Well below normal temperatures would persist through December 25-26th, but to a much lesser 
extent than what was observed the prior two days. Strengthening return flow as high pressure shifted 
east across the region on December 27th would allow the area to finally exit the deep freeze.



Surface Analysis Maps 

7 AM – Thursday, December 22nd 7 PM – Thursday, December 22nd 



Surface Analysis Maps 

7 AM – Friday, December 23rd 7 PM – Friday, December 23rd 

Extremely tight pressure gradient across the region following the 
swift passage of the front as the system begins to rapidly deepen.



Surface Analysis Maps 

7 AM – Saturday, December 24th 7 PM – Saturday, December 24th 

Approximately when the system reached its lowest 
pressure. It would begin slowly weakening within a few hours.



Lowest Observed Temperatures
To the right is a 
summary of 
lowest observed 
temperatures 
from Friday, 
December 23rd, 
through Saturday 
morning, 
December 24th. 
This time period 
covers the peak 
of the cold 
outbreak. 

*Please note that 
the table furthest 
right is a 
continuation of 
observations 
from West 
Virginia counties. 



Lowest Observed Temperatures (Cont.)

Additional lowest observed 
temperatures from WV counties.

• The coldest observed temperature during the arctic blast was -19 °F! It occurred at 6 
AM on Christmas Eve at Snowshoe, WV.

• What makes this cold spell even more impressive is the significant lack of snow cover 
upstream from the region preceding the arrival of the arctic front and bitterly cold air. 
Generally, such a scenario would help to modify a cold air mass as it moved eastward. 
This however wasn’t really the case with this system, as the immense size/strength of it 
was able to rapidly advect the bitterly cold temperatures eastward as it continued to 
deepen, despite the lack of snow cover. Imagine what temperatures could have been if 
there was a broad and significant antecedent snowpack upstream of the area..

Modeled Snow 
Depth in Advance 
of the Arctic Front 

No Snow Cover Upstream of the Region in 
Advance of the Arctic Front 



Temperature Drop at Charleston Yeager Airport 
on Friday, December 23rd

45 °F at 2:43 AM, 3 °F at 8:43 AM. 
A 42-degree temperature drop in 6 hours!! 



Highest Wind Gust Reports

Wind gusts of 40-50+ mph were reported 
on Friday, December 23rd following the 
passage of the arctic front. While the 
graphic to the right highlights the highest 
wind gust reports, it is also important to 
note the temporal length of breezy/gusty 
conditions with this system. While not as 
strong as on December 23rd, breezy to 
gusty conditions did linger across the 
region all the way into Christmas morning. 
All told, the winds associated with this 
system lead to blowing and drifting 
snowfall, dangerous to life threatening 
wind chills, and some downed trees and 
power outages.  



Lowest Observed Wind Chills

To the right is a summary of 
lowest observed wind chills from 
Friday, December 23rd, through 
Saturday morning, December 
24th. This time period covers the 
peak of the cold outbreak. 

Wind chills on December 23-24 
were cold enough that a Wind 
Chill Warning was issued for the 
entire NWS Charleston, WV 
forecast area during the peak of 
the cold outbreak. The lowest 
observed reading was a bitterly 
cold -51 °F at Snowshoe, WV on 
the morning of December 24th 
(1:15 AM).



Lowest Observed 
Wind Chills (Cont.)

To the right are additional 
lowest observed wind chills 
from Friday, December 23rd, 
through Saturday morning, 
December 24th. Please note 
that both tables are a 
continuation of observations 
from West Virginia counties. 



Minimum Observed Wind Chills 
Compared to Records



Snowfall Totals

Event total snowfall was on the light side 
across the region. Amounts were 
generally 2” or less for the lowlands, 
with up to a few inches more across the 
higher terrain. Despite the low amounts, 
flash freezing conditions and/or 
blowing/drifting snowfall made the 
impacts more significant. Additionally, 
the very cold temperatures made salt 
ineffective on roadways.  Attached 
(right) are two tables highlighting event 
snowfall totals across the region of at 
least 1”.

*Please note that the table furthest 
right is a continuation of observations 
from West Virginia counties. 



Final Thoughts
The December 23-26, 2022 Arctic 
Blast brought multiple hazards to the 
region. Gusty winds combined with 
very cold temperatures to produce 
dangerous to life threatening wind 
chills. Additionally, rapidly dropping 
temperatures lead to some roadways 
flash freezing. There were even some 
power outages that occurred during 
the bitter cold due to the gusty 
conditions. And while conditions 
were bad locally, much of the rest of 
the country felt the effects of this 
system as well, as can be seen right. 
This truly was a widespread, high 
impact cold wave, that won’t soon be 
forgotten. 

National Weather Service Watch, Warning, Advisory Display at 1 PM 
December 23rd. This image illustrates how extensive the cold/impacts 
were from this system, with much of the country being affected. 
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