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HINTS OF A STRONG SYSTEM TO ARRIVE FRIDAY
NWS PADUCAH VIEW

On December 6th, confidence was increasing that severe weather would be a concern sometime 

during the Friday through Saturday time frame. (Severe potential mentioned in the HWO).

We began messaging the threat of strong to severe thunderstorms on social media and continued that 

thought process into December 7th.

Issued Dec 6, 2021 at 5:47 pm



FORECAST LEADING UP TO DEC 10TH.

SPC Day 3 (From Wednesday) Graphic: Slight Risk NWS Paducah Graphics on Dec. 8th



FORECAST LEADING UP TO DEC 10TH.

SPC Day 2 (From Thursday) Graphic: Enhanced Risk NWS Paducah Graphics on Dec. 9th



CONFIDENCE INCREASING ON STRONG TORNADOES

• On December 9th, a number of other 

actions were taken by our office:

• A DSS Packet was created (pdf briefing 

with graphics sent to partners & on web).

• Began highlighting night time tornado 

safety.

• Planning began for staffing.

• A conference call notification was sent for 

Fri AM.

• A Facebook Live event, actually conducted 

to highlight winter weather awareness 

week in KY, turned into a conduit to share 

important information to the public as well 

as a chance for questions to be answered.

• Very strongly worded afternoon AFD (Area 

Forecast Discussion).

• HWO (Hazardous Weather Outlook): 

mentions a “couple of long-track supercell 

tornadoes possible.”



THE DAY OF THE TORNADO…
• Dec. 10th:

• An updated DSS Packet was created.

• HWO/AFD continued to highlight threat 

for strong, long track tornadoes.

• A conference call was held at 9AM.

• A very serious tweet was sent out to 

heighten the awareness of the seriousness 

of this event.

• By late morning, SPC had upgraded part 

of the area to MODERATE risk.

• Our updated graphics/DSS Packet noted 

that our confidence was increasing with a 

few strong tornadoes possible. 

• Historical comparison graphic sent.

• We conducted a Facebook Live session in 

the afternoon.

• NWSChat active.



CHALLENGES – DEC 10TH

• Will it be 1 or 2 major storms, or numerous storms?

• What will the coverage be?

• Will clouds break up?

• Where/when will the storms form?

• What types of storms?

• Supercells – Yes

• Storms in lines (QLCS) - Maybe

• What time will they get to us?



SOME POSSIBILITIES



MORE POSSIBILITIES



MORE POSSIBILITIES



Assess hi-resolution model trends

Updraft helicity is commonly used as a proxy for mid-level rotation in simulated supercells. It 

considers vertical velocity and vertical vorticity (integral).

3:00-5:00 P.M.



FRIDAY AFTERNOON AND EARLY EVENING…
• First MCD (Mesoscale Discussion from SPC) 

@ 135pm. Initial tornado watch issued at 3pm 

with a second watch issued a few hours later.

• NWSChat:  3:48 pm

“Models are really keying in on 6 to 9 p.m. for 

New Madrid/Mississippi in SEMO, far west KY 

and the southern tip of IL. Could be a cell or 

two in this area before then when the shear 

may be just slightly less. This will

be an area to watch closely.”

• PNS Issued on night time tornadoes.

• Warnings issued by late                                   

afternoon (~5:30 pm) for the                                  

initial convection across                                     

western KY.

• SPC continued to bombard us with timely 

MCDs through the evening.  

(They issued 44 that day/night!).

• Soon, a monster supercell would                             

get our full attention back in Arkansas… Sent at 6:41pm



FOREBODING SPECIAL WEATHER STATEMENT…

• Less than an hour after that tweet about the Arkansas supercell was sent out, a very important and 

informative Special Weather Statement (SPS) was issued.

• Over that next hours, several tweets were sent out pleading for folks to be ready.

Sent at 8:13 pm

Sent at 7:57 pm

Sent at 8:26 pm

Sent at 8:09 pm



FIRST WARNINGS ISSUED FOR THE “BEAST”
• At 8:10 pm: Tornado warning was issued for a small section of New 

Madrid County MO.

• At 8:29 pm: Tornado warning was issued for the tornadic supercell 

for Fulton/Hickman counties in west KY & a sliver of Mississippi Co.

• Tweet sent out a few minutes later stressed the great danger.

Tornado near Hayti MO 

@BradArnoldWX



SUPERCELL CONTINUES TO MOVE NORTHEAST

• As the tornadic supercell was heading 

northeast, we still had tornado warnings 

being issued for other storms east of the 

lakes region.

• A very important graphic was sent out at 

8:47 pm, highlighting the fact that tornadic 

supercells were not expected to decrease in 

intensity as they moved across western KY 

over the next hour or two. 

• A few minutes later, another tweet informing 

folks the tornado was entering our area and 

when to expect it in Mayfield. 

“Here is the latest update on this dangerous weather situation.”



SUPERCELL MOVES INTO MAYFIELD

• At 9:03 pm, a plea was sent out to Mayfield. 

• A few minutes later (9:05 pm), a tornado 

warning was issued for Graves and Marshall 

counties.

Sent at 9:10 pm

Sent at 9:03 pm



SUPERCELL MOVES INTO MAYFIELD

First ever Tornado Emergency 

issued by NWS Paducah, KY

The tornado entered southwest 

Mayfield around 9:27 pm and it 

took only 2 minutes to race 

through the center of town.



SUPERCELL MOVES NORTHEAST



10:00 PM – NWS PADUCAH GOES DOWN



RADAR/SATELLITE/WARNINGS LOOP



FOLLOW THE STORM FROM LITTLE ROCK 
TO LOUISVILLE (~250 MILES)

Reflectivity -

Power return from

objects. The more 

power returned, 

(Rayleigh Scattering)

the higher dBZ given

10cm radar

750K watts

.95 degree beam

28 ft dish

Dual Polarization

Storm-Relative

Velocity – subtract

out storm motion 

from ground-relative

velocity data

Measure change in

phase of wave to 

determine

movement toward 

or away from radar



THE NEXT DAY…
• Shortly after starting the surveying in Mayfield, I get a 

text about a ride in a Blackhawk Helicopter.

• Pat and I took off around 11:30 am from Mayfield. 

Steve remained on the ground to continue surveying.

• The aerial survey would tell the story and the scope of 

this tornado quickly became apparent:

• CONTINUOUS path

• EF2+ damage for the entire path

• Sharp edges to the damage

• MILLIONS of trees uprooted or snapped

• HUNDREDS of structures damaged or destroyed



CAYCE



MAYFIELD



MAYFIELD – CANDLE FACTORY



DAWSON SPRINGS



BREMEN



SUNDAY DEC 12…

• Steve and Christine survey Cayce:

• Tornado appeared to begin just south of 

the TN border.

• Start surveying northeast of Cayce toward 

Mayfield when the KYEM Region 1 manager

calls – we are needed at the EOC for briefings.

• Briefed Kentucky Governor. He conducts his 

briefing with the EMs.

• National Press Conference 

• Christine’s first ever! 

• Provided the information 

we had at the time.

• 60 Minutes Crew arrive

• Help is on the way! Extra NWS teams en route.

• Two NWS PAH teams go out to survey the Dawson 

Springs and Bremen areas. Search/Rescue still in 

process – limited to no access.



THE WEEK AHEAD:
• Damage surveys continue for much of the week.

• Two teams arrive from NWS Lincoln/Springfield - assist w/ 

surveys.

• Members of the QRT (Quick Response Team) arrive.

• Tim Marshall surveys worst damage in Mayfield & Dawson 

Springs.

• 60 minutes conducts interviews for upcoming show.

NWS staff back at the office remain extremely busy:

• DSS packets created for tornado recovery.

• Conducting live interview with TV/Radio:

• The Weather Channel, ABC News New York,                           

New York Times, local media outlets.

• Questions of why surveys are not done yet.

• Dealing with questions on EF4 vs EF5.

• Focusing on the forecast (tornado recovery):

• Gusty advisory level winds.

• Widespread rain, locally heavy.

• Setting up DSS support onsite. 



CENTRAL KY DECEMBER 
TORNADOES: BEFORE, DURING, 

AND AFTER THE LONGEST NIGHT
Mike Kochasic, NWS Louisville



BEFORE THE 
OUTBREAK

Tools (specifically EFI) for 
days indicated the “very 

unusual” nature of the event 
on December 5th, 2021



BEFORE THE EVENT
HARD HITTING DAY SHIFT AFD 12/9



DECEMBER 11 EVENT - REFLECTIVITY AND 
ROTATION TRACKS



STRONGLY WORDED NWSCHAT 



➢ Chatted with our partners 

10-15  minutes ahead of 

damage, on the potential 

for multiple tornadoes on 

the ground at the same 

time

➢ Verification did show two 

separate tracks, the deadly 

EF-3, and separate EF-2

➢ The northern track from 

this image faded, but a new 

southern meso developed

TWO TORNADOES 
IN BOWLING 
GREEN



POWER FLASH ADDED CONFIDENCE FOR 
ADDING "CONSIDERABLE" TO TOR 

WARNING



IMAGE ENHANCING 
THROUGH CHANGES 
IN CONTRAST, LATER 
THAT DAY







CREEKWOOD SUBDIVISION: WORST 
RESIDENTIAL DAMAGE IN THE AREA

DI #2 with what Degree of damage, for the 8 homes that had 
catastrophic damage ? Brought in WKU Engineers



POST EVENT

➢ Excellent interaction with WKU structural 

engineers & meteorology students on storm 

surveys

➢ Cultivated by many years of working with 

students to get them involved in NWS

➢ Civil Air Patrol missions helped extend damage 

tracks and connect points of damage thought 

possibly created by separate tornadoes



Several Media and VIP 
briefings for Bowling 

Green Post Event

“I know your great warnings 

saved lives even though we lost 

so many.” 

- Sen. Rand Paul



Consistent Social Media 
Updates



PUBLIC 
RATING 

CONCERNS 
& SOCIAL 

MEDIA 
TROLLS





MUTUAL AID

➢ NWS Jackson sent WCM (and 

eventually extra vehicle)

➢ KYEM’s Joe Sullivan helped 

survey

➢ NWS Nashville surveyed 

Monroe County

➢ Lots of volunteering to help 

survey / work coordinating

➢ DSS Forecasts to EM’s/First 

Responders/Surveyors



“YOUR STAFF DID AN AMAZING JOB AND SAVED COUNTLESS KENTUCKIANS 

LIVES!” - GOVERNOR ANDY BESHEAR

“THANK YOU, THANK YOU FOR ALL YOUR WORK AND YOUR TEAM EFFORT TO 

NAIL DOWN THE SPECIFICS OF THIS STORM.  IT’S HISTORIC FOR BOWLING 

GREEN AND WARREN COUNTY. HAD IT NOT BEEN FOR THE GREAT RELATIONSHIP 

AND COMMUNICATION IT COULD HAVE BEEN WORSE.” - WARREN CO. EMA 

RONNIE PEARSON

“FROM CONFERENCE CALLS TO GRAPHICS WITH CONFIDENCE BARS, TO 

PROACTIVE WARNINGS, TO A WEEK OF DAMAGE SURVEYS, NWS LOUISVILLE AND 

PADUCAH WERE THERE FOR US EVERY STEP OF THE WAY. THANK YOU!” - KYEM 

(RET) DIRECTOR MIKE DOSSETT

PARTNER 
FEEDBACK



SURVEY STORIES

➢ The morning after the tornado ripped 

through BWG, spoke with a woman. She 

told me that she heard the warning and 

grabbed all 6 of her children and 

crammed into the bathtub with a mattress. 

➢ The bathroom was the only remaining 

room of the home. She was so grateful for 

the warning and lead time. Told us over 

and over that we are the reasons her 6 

babies are alive.



BEFORE AND AFTER PICTURES OF A HOME IN OHIO COUNTY, KY 
AFTER THE QUAD-STATE TORNADO RIPPED THROUGH



DECEMBER 
TORNADOES

● December and September 

tied for quietest tornado 

months in central KY history 

(9 tornadoes each)

● Likelihood of USA tornado 

in December 12-15% (early 

June 90%)

● December 11th (18 

occurred for central KY, 20 

total for KY, 61 across eight 

states with 80+ deaths)



PROLIFIC OUTBREAKS IN CENTRAL 

KENTUCKY:

➢ 24 ON  APRIL 19-20, 2011

➢ 21 ON APRIL 3, 1974

➢ 18 ON DECEMBER 10-11, 2021

➢ 18 ON FEBRUARY 5-6, 2008



TORNADO CLIMATOLOGY

Deadliest tornado outbreaks in Central Kentucky:

● 92, March 27, 1890

● 66, April 3, 1974

● 48, March 18, 1925

● 46, March 17, 1923

● 38, May 9, 1933

● 25, August 27, 1854

● 17, December 10-11, 2021





THE END
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