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P2 An arctic front Iocated 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 Fass
December 23rd into the morning of December 24th. Wind chills of 10 to 30 below occurred in the Ev. %
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.
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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.
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adient across the region following the
the front as the system begins to rapidly deepen.

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



Surface Analysis Maps

Approximately when the system reached its lowest
pressure. It would begin slowly weakening within a few hours.
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7 AM - Saturday, December 24th
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7 PM - Saturday, December 24th
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. Lowest Observed Temg oeratures
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..virginia...

%

Location Temp Time/Date Provider .Kanawha County..

T th H ht H SR Bee Mountain -2 F 8417 AM 12/24  RAMWS
O e rlg IS a .Kentucky. .. .Buchanan County. .. i South Charleston -2 F 1829 PM 12/23 CWOP
HONAKER -4 F 8112 AM 12/24 CWOP 1 South Charleston NWS -1F @780 AM 12/24 COOP
summa ry Of .Boyd County... GRUNDY -1 F @248 AM 12/24  CWOP Gl Sissonville 1 5W -1F @7e@ AM 12/24  COOP
Ashland Grundy 1F @7e@ AM 12/24  COOP —— Si;”t Glbany =2 S5 L 12::24 gy
Elkview @F 1180 PM 12/23  CWOP
|Owest Observed .Carter County... .Dickenson County. .. 0 Charleston @F @545 AM 12/24  CWOP
Olive Hill 5 NE 4 F 8742 AM 12/24  COOP Nora 4 SSE 6 F 8723 AM 12/24  COOP gha'l"lesﬁ?gl’“‘”ﬂ”t ? E ggg‘; :: E:’E: ?igg
GRAYSON Clintwood -3 F 1255 AM 12/24  CWOP L pring Hi

ternper‘atures 2 SE Haysi g 8100 AM 12/24  AWS i Chelyan (Turnpike) 1F 1180 PM 12/23  DAVIS
.Greenup County... Dante 2 F 1218 AM 12/24  DAVIS 4 fta;darf i“"”plke) ; i g;gg :: 1;::2: Eg;s

from Frlday Warnock -3 F @638 AM 12/24  COOP CLINTWOOD -2 F o105 an 12/24  cuop [y ondon Locks

’ Ashland Airport -1 F 1256 AM 12/24  AWOS Mcclure -1 F 1135 PM 12/23  DAVIS [°0)

.Lewis County...

Flatwoods 8 F 8125 PM 12/23 AlWS WESTON

December 23rd, F
through Saturday
morning, =

..West Virginia...

.Lawrence County...
Louiza 1 5

.Lincoln County...
HARTS 1F 8185 AM 12/24 CWoP
S0D

KYMN2 .Barbour County...
Belington -8 F 2445 AM 12/24 CWoP

Bridgeport -1F 8238 AM 12/24  CWOP

..0Ohio...

.Logan County...

. .Athens County...

= .Boone County... Logan Cnty Airport -4 F 1155 PM 12/23  AWOS
A Albany -6 F 9385 PM 12/23  AMS Madison 3 NNW Logan -4 F 1114 PM 12/23  RAWS
December‘ 24th. I Glouster -3 F @78@ PM 12/23  AMS CHAPMANVILLE @ F 8168 AM 12/24  CWOP
Athens -2 F B726 PM 12/23 CWOP .Braxton County... MAN F
. . . Athens Airport -1 F @135 AM 12/24  AWOS Sutton Lake -2 F 8708 AM 12/24  COOP
This time period Gassavay S oron 12724 coop  Mason County. .

.Gallia County...
Gallipolis -2 F B854 AM 12/24 COOP

Sutton Pt Pleasant Airport @F @555 PM 12/23  AWOS

Lakin

covers the peak
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BIDWELL .Cabell County...
1 ESE Huntington -2 F 1818 PM 12/23  AWS . .McDowell County...
Of the COId -Jackson County. .. Ona @ F 1855 PM 12/23  CWOP Elkhorn
Jackson 3 MW Barboursville @ F 1145 PM 12/23 CWOP
Huntington @ F @145 AM 12/24  CWOP --Mingo County...
Outbrea k. .Lawrence County... Barboursville 1F 1030 PM 12/23  DAVIS WILLIAMSON 1F 9188 AM 12/24  CWOP
o -3 F @149 PM 12/23  CWOP salt Rock 2F 8416 AM 12/24  CWOP JRUENCLULLE

Dean -3 F 8712 PM 12/23 RAWS

.Nicholas County...
CRAIGSVILLE -6 F 8515 AM 12/24 CWOP
Mount MNebo -6 F a7ea AM 12/24 CooP

55 ) NAAKAAT

.Calhoun County...
MOUNT ZION

..Meigs County..
REEDSVILLE -3 F 8623 PM 12/23 CWoP

*Please note that

~ 3 the table furthest
rightis a
continuation of
observations
from West

.Clay County...
WALBACK

.Pleasants County...

..Morgan County... .
1.8 NE 5aint Marys 8 F @208 AM 12/24  MESOWEST

Burr Oak -4 F B635 PM 12/23 RAWS
MCCONNELSVILLE

o

.Doddridge County...
CENTER POINT -1F B339 AM 12/24 CWoP

.Pocahontas County...

Snowshoe -19
Bartow 1 S -11
Marlinton -18
ARBORVALE -9
Frast 3 NE -7
Huntersville -6

A6@8 AM 12/24  COOP
8730 AM 12/24 COOP
8437 AM 12/24  RAWS
8486 AM 12/24  CWOP
@625 AM 12/24  COOP
@518 AM 12/24 DAVIS

.Perry County..
Hemlock -6 F 8145 PM 12/23  AWS
Mew Lexington 2 NW -6 F 8788 AM 12/24 COOP

.Gilmer County...
Rosedale 3 NNW -3 F @825 AM 12/24 CooP
Glenville
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..Winton County...
Vinton Furnace -3 F 1187 PM 12/23 RAWS
Zaleski -2 F 1251 AM 12/24 RAKS

.Harrison County...
Shinnsten -2 F 8247 AM 12/24 CWoP
Clarksburg Airport 1F @653 AM 12/24  ASOS

.Putnam County...
Cullaoden
Hurricane

1216 AM 12/24  CwWOP
8445 AM 12/24  CWOP

. .Washington County...

@ F

e F
Waterford =L 6728 PM 12/23  CWOP .Jackson County... BUFFALO @F @915 PM 12/23  CWOP
V|r |n|a cou nt|es B RICg a0 ele7 PM 12/23  CWOP Ravenswood @ F @216 AM 12/24  CWOP LEON @ F 1854 PM 12/23  CWOP
g 0 Newpo L -2 F @828 AM 12/24  COOP RIPLEY Winfield 2F 1125 PM 12/23  CWOP

1.2 5E Marietta F 2 F

Poca @987 PM 12/23 CWoP
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Lowest Observed Temperatures (Cont.)

.».Raleigh County...
Cocl Ridge

Ghent (Turnpike)
Beckley (Turnpike)
Grandview

Beckley Airport

1148 PM 12/23 CWoP
@131 AM 12/24 DAVIS
a3le AM 12/24 DAVIS
@485 AM 12/24 RAWS
@651 AM 12/24  ASOS
@136 AM 12/24 CwWoP
1182 AM 12/24 CWoP
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WHITEVILLE
WHITE OAK

I e e B H =K P + P 5 N 3 o s i, =
Y E S Rr:* = . . S e : . . g L ol - ...Randelph County...
Ry 3 : E e g iL ST o o ; > il . e Y BOWDEN -1@ F @483 AM 12/24  CWOP
1.0 ;- Bismarck e Fargo e =1 .0 e B i sk ELKINS -9 F @428 AM 12/24  CWOP
= i gyt ; &y - M, = . E BEVERLY -6 F @514 AM 12/24 cwor [
e :‘-gﬁ.tigndeew S . : 1 gl 4 Elkins Airport -6 F 8329 AM 12/24 Asos [

O =Minneapolis
! A s .:%:r ...Ritchie County...
1500 PENNSBORO

FREEPORT

Harrisville

8463 AM 12/24 CWoP
@127 AM 12/24 cwor |
8460 AM 12/24

[
(=R
m |

...Roane County...
Spencer -3 F @7e@ AM 12/24  COOP

... Taylor County...
Graftton -5 F 8438 AM 12/24 CWoP

...Tyler County...
Conaway Lake
Middlebourne 3 ESE

@316 AM 12/24 RAWS
a7ee AM 12/24 COooP

[T}
m

ol .. .Upshur County...
* Y Rock Cave 2 NE

A Buckhannon Airpert

Adrian

BUCKHANNON

@822 AM 12/24 CooP
@535 AM 12/24  AWOS
8445 AM 12/24 CWoP
@585 AM 12/24 CwWoP

: Modeled Snow
Depth in Advance
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allahas)Ecksanyill ...Wayne County...

|
i!': . Advance of the Arctic Front Of the Arctic Front . ’ Huntingto; Airport :1 F 1251 ;'!«::'I 12224 AS0S
! S — Tampa e T

[
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...Webster County...
WEBSTER SPRINGS
Hacker Valley

e T .
i'i

e

a1es AM 12/24 CWoP
@755 AM 12/24 COooP

* 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.
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...Wirt County...
WINDY -2 F @136 AM 12/24 CWoP

...Wood County...
DAVISVILLE
Parkersburg Airport
Parkershurg

@314 PM 12/23 CwWoP
@653 PM 12/23 AS05
@338 AM 12/24 CWoP

o
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...Wyoming County...

R.D. Bailey Lake -2 F a71e AM 12/24 COooP
. o o q . . MULLENS -2 F 1143 PM 12/23 CLWoP
This however wasn’t really the case with this system, as the immense size/strength of it 2 oF  eusm i ar

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..
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Additional lowest observed
temperatures from WV counties. f
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Temperature Drop at Charleston Yeager Airport
on Friday, December 23rd
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45 °F at 2:43 AM, 3 °F at 8:43 AM.
A 42-degree temperature drop in 6 hours!!
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ighest Wind Gust Repo

Hi
.Jhki\ﬂlfi )

Wind gusts of 40-50+ mph were reported
on Friday, December 23rd following the

passage of the arctic front. While the ﬁ . e I
graphic to the right highlights the highest Clarksburg Airport 54 MPH 0654 AM 12/23  ASO3 A
wind gust reports, it is also important to ¢t srroeries SR ) o
note the temporal length of breezy/gusty e — Bl
conditions with this system. While notas S\ 22200 i MR 0345 A 1225 asos

' strong as on December 23rd, breezy to N Zoncingeon Airpors a0 W 085 M 12/23 %03
gusty conditions did linger across the ! P iRy el i
region all the way into Christmas morning. Bgfyf -ovzee * = G ia e
All told, the winds associated with this e s s
system lead to blowing and drifting | S
snowfall, dangerous to life threatening Logan Cnty Airport S 1;3 R

Azhland Airport 47 MPH

wind chills, and some downed trees and



Do e L e e L A RS i

\’. Lowest Observed Wind Chills
l |

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).

Location
Eentucky. ..

..Boyd County...
Ashland

.Larter County...
GRAYSON

Ereenup County. ..
Ashland Airport

..Lawrence Counmty...

Louisa 1 5
..0hio...

Athens County...
Albany
Athens Airport
Glouster

.Gallia County...
BIDWELL

oLawrence County...

AID

j Dean

. Meigs County...
REEDSVILLE

LHorgan County. ..
Burr Cak
MCCOMMELSVILLE

..Perry County...

o HEmlock

LWinton County. ..
vinton Furnace
Zaleski

Jwashington County...

Waterford
MARIETTA

WC Temp.

Time/Date

Provider

EYMMZ

f.f’r_ffgia*"r____Jf; Jel-t; ﬁhh

) WhE

War

" !
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LWirginia. ..

..Buchanan County...

GRURDY
HOMAKER

..Dickenson County...

Mcclure
CLINTWOOD
2 SE Haysi

LJwest wirginia. ..

..Barbour County...

Eelington

. .Braxton County...

sutten

.Cabell Coumty...
Huntington
1 ESE Huntington
Earboursville
ona
salt Rock

.«Calhoun County...

MOUNT ZION

flay County. ..
WALBACK

. .Doddridge County...

CENTER POINT

Gilmer Coumty...
Glenville

. JHarrison Coumty...

Clarksburg Airport
shinnston

LLJdackson County...

RIPLEY
Ravenswood

PM 12/23
FM 12423

AM 12424

PM 12/23

FM 12423

AM 12424

AM 12/24

FM 12423
FM 12/23
PM 12/23
PM 12/23
PM 12/23

AM 12/24

PM 12423

PM 12/23

FM 12423

AM 12424
AM 12424

PM 12/23
PM 12/23
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. Lowest Observed
Wind Chills (Cont.)
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.« .Kanawha County...
Eee Mountain -21
Charleston airport -21
MWS Charleston {uncfficial) -21
Spring Hill -18
Socuth Charleston -1e
Charleston -1e
Standard {Turnpike} -11
Chelyan {Turnpike} -8

8117 AM 12/24  RAWS
1254 AM 12724  ASOS
1245 PM 12/23  CWOF
1128 AM 12/23  CWOP
1238 AM 12/24  CWOF
8781 PM 12/23  CWOP
8833 PM 12/23 DAVIS
8345 PM 12/23 DAVIS

..Raleigh County...

Ghent {Turnpike) -33
Beckley Airport -8
Cool Ridge -2g
Beckley {(Turnpike) -24
Grandview -18
WHITEVILLE

a1ea AM 12/24 DAVIS
G547 AM 12724 As0S
1842 PM 12/23  CWOP
Gs@a AM 12724  DAVIS
@285 AM 12724 RAWS

B e e e 2 e M e 2 M 1 |

B B e B 2 B B 0 |

. -Randolph Coumty...
BOWIDEMN -32
Elkins Alrport -28
ELKINS -2&
BEVERLY -25

.. .Lewis County...
WESTON -14 F 8422 PN

12723  CWOP 1124 PM 12/23  CWOP
@322 AM 12724  As0S
8354 PM 12/23  CWOP

1112 PM 12723  CWOP

.« «Lincoln Cournty...
HARTS -13 F 1134 PN
=]

m T m T

12723  CWOP

-

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.

.«.Ritchie County...

PENNSBORO -27T F a1as AM 12/2+ ChoP
FREEPORT -26 8817 PM 12/23 ChioP
Harriswille -21 F 1149 AM 12/23 ChiorP

.« .Logan County...
Legan Cnty Airport -2E
Logan -24
CHAPMANVILLE -14
MAHN

8315 PM 12/23  AWOS
1114 PM 12/23 RAWS
8483 AM 12/24  CWOF

m

m T

.Taylor County...
aratton -26 F 8915 PM 12/23 ChoP
GRAFTON -22 F 6227 PM 12/23 ChioP

.« Mason County...
Lakin -23 F 1215 PN
Pt Pleasant Airport -22 F 8155 PM

12/23 RAWS
12723  AWODS

oo Tyler County...
Conaway Lake

.o McDowell County...

Elkhorn -21 F 8417 AM 12/24 RANS
. Upshur Coumty...

Buckhannon Airport -3 F G958 PM 12722 ANOS
Adrian -28 F 1838 PM 12/23 ChoP
BUCKHANNON ChioP

.« Mingo County...
WILLIAMSOMN -15 F 1833 PN
WHARNCLIFFE

12723  CWOP

.. .Nicholas Coumty... . .MWayne County...

CRAIGSVILLE -25 F a3e8 AM 12/24  CHOP FORT GAY _36 F @828 PM 12723 CWOP
Mount Hebo Huntington Airport -I5 F 1151 AM 12/23  ASOS
Beech Fork RAKWS

.« «Pleasants County...
1.8 ME Saint Marys -8 F glaa PN

12/23  MESOWEST .. .Webster County...

WEBSTER SPRINGS

... Pocahontas Countw...

snowshoe -51
MARLIMNTOMN -35
Marlinton -28
Huntersville -18

8115 AM 12/24 DAVIS
1255 AM 12724 CWOF
8137 AM 12724  RAWS
1ged PM 12/23  DAVIS

.Wirt County...
WINDY -8 F 8136 AM 12/24  CWOP

m T T TmgTm

ARBORVALE -18 1152 PM 12/23  CWOP - -Wood County...

FParkersburg Airport =23 F 8552 PM 12723 AS0S
... Putnam county. .. DAVISVILLE -22 F 1132 AM 12723  CwWOP
rulloden ) -1 1118 AM 12/23 CWOP PEPKEFSDUFE =12 F a13a PM 12."'23 ChoP

BUFFALD -18
LECH -1=
Hurricane -1e
Poca -15
Winfield

8315 PM 12/23  CWOP
8282 PM 12/23  CWOP
8515 AM 12/24  CWOF
8387 PM 12/23  CWOP

. wyoming County...
DAY -13 F 8345 PM 12/23 ChoP
MULLEMNS ChHOP

B B W A M M 3



Mlnlmum Obse;ved Wind Chllls
Compared to Records

I LAY

Charleston Huntington Parkersburg

Record: -38 0N 1/20/1985 record: -40 on 1/20/1985 record: -44 on 1/21/198%

Clarksburg Elkins

Record: -34 ON 1/17/1977 Record: -39 ON 1/20/1983 Record: -49 ON 1/21/1983
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. Snowfall Totals

Location Amount Time/Date

.« K8nawha County...
South Charleston HWS 1.7 in G708 AM 12725
Sissonville 1 SW 1.1 in a7e8 AM 12725

oo Kentucky. ..

coCarter County...
Olive Hill S NE 1.5 1in a759 AM 12725

.« HMason County...

.. .Greenup County... Foint Pleasant 5.8 E

wWarnock 2.8 1in @538 AM 12/25

.« -Nicholas Courty...
Craigsville 8.6 ME 2.2 1in B788 AM 12/25

...0hio...
Mount Mebo

across the region. Amounts were

.« Athens County...

.« PoCcahontas County...

” B Albany £.1 M 2.8 in  @7e@ AM 12/24 i
genera”y 2" or less for the IOWIandS, | “thens 2.3 sse 1.5 in o708 AN 12/25 snowshos =-21n  BeEBa AN 12/25
. . Athens 6.8 i 1.2 in  @7e@ AM 12/25 g”:ﬂtt””. L s i': o ;ii; z:: E;i;
with up to a few inches more across the Bartod 15 1.8 in -

.« PEPTY COunty...
New Lexington 2 MW 1.4 1in a7@a AM 12/25

.« « PULNEm County...
Hurricans 1.8 ==W

higher terrain. Despite the low amounts,

flash freezing conditions and/or -, vinton County... Lot 1ess an 12/23
' blowing/drifting snowfall made the o T —— _

impacts more significant. Additionally, = e e
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”.

.« -RAleigh County...
Coccl Ridge 8.4 NE 2.8 in 8538 AM 12425
11 E Shady spring i

.« -Ritchie County...
Harrisville 1.8 in 1288 PM 12723
Pennsbore 1.2 ESE 1.8 in a7e8 AM 12425

.. Mest Virginia. ..

LR L1 TR T T TR [ S =R U R I RO B N

.« «BOONE County...
Bandytown 8.1 N 1.8 1in a7aa aM 12/23

.« «Roane County...

spencer
.« Braxton County... o

Gassaway 2.8 1n a7a8 AM 12/25

o Tyler County...
Middlebourne 2 ESE

SN N

N ...Cabell County...
Huntington 2.9 E 1.5 1in 8558 AM 12725

o JUpshur County...
Rock Cave 2 NE

Pea | Y

.« Clay County...
Clay @.2 WSW 1.8 1in a7aa AM 12722

.« JMayne County...
East Lynn Lake

o Doddridge County...
Center Point 2.2 NKW

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

.« Mebster County...
Hacker walley 1.9 in G755 AM 12/24

o @1lmer County...
Rosedale 3 NNW

.« Mood County...
Williamstown .4 W 1.
Walker 2.1 sSW

in g7ee AM 12/24

3 g

.« Jdackson County...
7 5E Kenna 1.8 in 1816 AM 12/23
Ripley 5.8 = 1



it

%ﬁl\“‘l‘.“"-i £ s T ., 2|8

Created: 12422722 at 17:53 UTC

e i

Final Thoughts || .
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| 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
%
.
:
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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.
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National Weather Service Watch, Warning, Advisory Display at 1 PM
28 December 23rd. This image illustrates how extensive the cold/impacts r

m were from this system, with much of the country being affected.
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