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1. TORNADO at FRANKLIN, TENNESSEE on December 24, 1988

On December 24th in Franklin, Tennessee, about 20 miles south of downtown Nashville, residents awoke to a
rather cruel Christmas Eve surprise when an early morning tornado touched down at 0604CST in the northwest part
of town. The tornado carved an intermittent but at times devastating path of damage for a distance of 6 miles
toward the northeast that eventually ended in eastern Brentwood. This tornado was one of only three tornadoes
in 1988 to produce damage of F4 intensity; it was also a killer tornado, having caused one death and seven in-
juries, Damaged or destroyed property included 54 homes, 13 apartment units, 31 businesses, 6 parked airplanes
and numerous vehicles, the total loss value of which was estimated at around 8 million dollars. Much of the
dollar value in damage was sustained by businesses in a commercial area of southern Brentwood, along General
George Patton Drive and Moores lLane. The fact that the tornado had struck so early while most people were
still in bed was probably a blessing. Had it struck just a couple of hours later while people were out and
about, the death and injury count most probably would have been much higher.

R

Although tihe framework of this building housing the Trinity Ministries on Moores Lane in south Brent-
wood withstood the tornade's winds rather well, the force of the wind and impact of airborne missiles
broke most of the exterior windows, allowing extensive damage to be done to the structure's interior

and contents, Note in the bottom photo how the small trees had been pulled at in different directions
by the tornado's winds.
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A wall of The Brentwood Journal building that lost its brick veneer which quite literally fell victim to the
tornado.



Damage that was done to the Brentwood Self Service Storage facility on General George Patton Drive. In the bottom
photo, a cleanup crew clears a path through the debris-strewn drive while a unit renter inspects his extensively
damaged 1982 DeLorean which was housed in the facility.

-~-All photos on pages 6 through 8 are by Michael Clancy, The Review Appeal, Franklin, Tennessee.
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GOES 6 satellite, infrared images depict the line of storms that moved through the lower Ohio and Tennessee river
valleys during the early morning hours of December 24th, The images are shown in MB curve enhancement taken
hourly on the hour (left column), and CC curve enhancement taken hourly on the half hour (right column). Aaside
from the Franklin F4 tornado, the storms produced little severe phenomena. ---Photos from NESDIS, Washington, DC.



2. SEVERE THUNDERSTORMS in the SOUTH-CENTRAL U.S. on December 27-28, 1988

The largest convective, severe weather outbreak during December 1988 occurred from the afternoon of the 27th
to the early morning hours of the 28th in the South-Central U.S., mainly in the Lower Mississippi River Valley.
The most prominent feature of the outbreak was its 12 tornadoes, three F2 and nine F1, all of which occurred in
Mississippi. The outbreak's tornadoes accounted for 60% of the month's total of 20 tornadoes; 16 of December's
20 tornadoes, 80%, occurred in Mississippi. The tornadoes in this outhreak caused no deaths or injuries, but
did damage or destroy a number of structures. Most damaging were two F2 tornadoes near Water Valley and Belzoni,
Mississippi. An F1 at Harperville destroyed five chicken houses, killing thousands of chickens.

Geographic distribution of reported
LOWER MISSISSIPPI RIVER VALLEY SEVERE THUNDERSTORMS | [ 200 2F thunderstorm phenomena occur
on DECEMBER 27'28, 1988 ing in the South-Central U.S, from
L just before noon on December 27th to
\ the early morning of the 28th, 1988.
--~Graphic by the University of
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Below and on the following page, a
sequence of GOES 6 satellite, infra-
red images taken hourly from 1300CST
on December 27th to 0300CST on the
28th, shows the line of storms from
its early development to demise.
Most of the tornado activity occur-
red as the cloud top temperature of
o/ the storms began to warm after
F/};(iv attaining their coldest tempera=
0 - tures. --—-Photos from NESDIS, Wash-
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1 ALABAMA NONE REPORTED — CALIFORNIA, Northern
CA2009 23~ 2330~ 0 0 7 0 Heavy Snow
Sierre Nevada 24 2330PST
A massive Pacific storm system brought, within a 24 hour period,
20 inches of snow to Blue Canyon (elevations greater than 6000
ZARIZONA feet), and within a 12 hour period, 8 inches of snow to Truckee
(elevations greater than 7000 feet) and 13 inches of anow to
A22007-008 Soda Springs (around 7000 feet).
Phoenix and 26- 0 0 0 7 Cold
Yuma areas 31
CAZ001 27- 0000~ [ [ ? 0 Strong Winds
Widespread citrus dsmage was reported from growers in the Salt Northwestern 28 000DOPST and Snow
River Valley and Yuma County. This cold period was the most California
severe freeze period in the Salt River Valley since December 7-10, A Pacific cold front moved through the area with unusually cold
1978. Minimum temperatures were as low as the upper teens in the air behind it, bringing the snowfall level down to 500 feet above
coldest Valley locations while Phoenix airport was one of the mean pea level with a few flurries being reported at sea level.
warmer spots with 3IF on the 28th-30th. The winimum on the The snow and strong northerly winds combined, broke treea and
27th was 32F, In the Yuma srea, the coldest morning was on the large tree limbs, taused major power outages, and hampered efforts
30th vhen Tacna reported a minimum of 19F. to restore rhe power.
3 ARKANSAS
ARZ001 27 0BOOCST o 0 ? 7  Heavy Snow

Northwest Arkansas

Pulaski Co.

Crittenden Co.
1 Wof
Crawiordsville

Critterden Co.

Benton County, in éxtteme northwest Arkansas received
ita first substantial snow of the season when up to
six inches of the white stuff fell. Snow depths
around the area ranged from leas than two inches south
of Siloam Springa, to eix inches at Gravette. The
snov caused at leest 23 aceidents on area roads with
a number more minor fender-benders.

27 142008T (U] ? ? Thunderstorn Wind

High winds downed two trees at a home in Hensley.

27 1706CST 0 0 0 0 Funnel Cloud

27 1725CST 0 0 ? 7 Thunderstorn Wind

Thunderstorm winds downed power lines at Marion.

_4CALIFORNIA Northern

CAZ001
Northwestern
California
£A2006

Sacramento Valley
CAZ002

San Francisco Bay
Area

CAZ003
San Joaquin Valley

CAZ009
Sierra Nevada

14~ 0800~ 0 0 ? 0 Strong Winds

15 CODOFST

14- 1820~ o 0 4 ? Strong Winde

15 0410PST

l4- 2000~ 0 0 6 0 Strong Winds

15 1230PST

15 1100~ 0 0 4 0 Strong Winds
1500PFST

Deepening low pressure over the Sierra Nevada and high pressure
building over Western Washington combined to produce a strong
northerly gradient over the area, Eureka reported a 47 mph gust
and there were widespread power outages and damage to trees,

The orlentation of the Sacramento Valley sccelerated winds to 35
to 45 oph with gusts to 70 wph near Fairfield where gusts toppled
a drive-in movie screen and numerous billboards and trees. The
downing of lines cut power to nearly 300,000 customers. The
strong gradient also forced winds westward through the Carquinez
Straits, San Pablo Bay, and cut the Golden Gate. GCusts along
this route were up to 70 mph, knocking down trees, signs and
antennas. A 500-foot commercial radio tower pear Petaluma was
felled, and numerous boats sear Ssulito were sunk, including a
gmall tughoat, The winds were also channeled into the southern
end of the San Joaquin Valley where gusts were estimated to be
60 to BO wph and doing miner damage. Throughout the wind event
there vere areas of blowing sand and dust with a number of traffic
atcidents due to reduced visibilities.

20~ 1000~ 0
21 Q800PST

A moist Pacific cold front and strong cold air advection combined,
brought 14 inches of snow in less than 24 hours to Blue Canyon
{elevations greater than 6000 feet)., Soda Springs (around 7000
feet) reported a 17 inch increase in snow depth in 24 hours,

Heavy Snow

4CALIFORNIA, Southern

CAZ011-012-013~
016-017-020

7 1830pst 0 0 7 4 High winds

Low pressure, which developed rapidly at the surface
and aloft over Northern Baja California, combined with
strong high pressure over the Great Basin to set the
stage for a major Santa Ana Wind episode.

During the late evening hours of Wednesday, December
7. northeasterly winds began increasing rapidly over
the mountain areas north and east of Los Angeles and
egpecially below the passes and canyons in the foothill
areas, Bv the early morning hours of Decerber 8, wind
gusts of 80 to 90 MPH were common over a wide area of
Los Angeles County and in some areas of San Bernardino
and Riverside counties adjoining Los Angeles County.
The winds were particularly strong on December 8 and
during the early morning hours of December 9. The Santa
Ana winds gradually began diminishing in intensity
during the daytime hours of the 9th and by sunaet, same
dey, were down to 20 to 40 MPH in the more wind-prone
areas., Within a few hours after sunset on the 9th, the
episode of strong Santa Ana winds was over.

The fierce, unrelenting Santa Ana winds brought down
trees, blew roofs off buildings, and downed power lines
which in turn ignited five major fires and numerous
smaller ones. The final tally of major damage as listed
in various newspaper accounts is as followsa:

+...Homes destroyed by fire - 37
+...Homes damaged by fire ~ 84
....Businesses destroyed by fire -7
++ssApartment/Condominiun Complexes destroyed - 4
<+ sAutomobiles destroyed by fire - 30
«veoCommercial Bldgs. heavily damaged by fire - 6

In addition teo fire damage caused by the downed power
lines, structural damage to homes was reported in many
areas. Many residences lost roof shingles, or entire
roofs were blown away. The wind also caused eignificant
damage to many homes as uprooted trees fell upon the
residences. No accurate count of the number of homes
ig available, however, newspaper and television accounts|
placed the number in the hundreds|

Additional problems included...

...more than half a milliecn utility customers were
without power at some point during the wind
episode.

+».the Ventura Freeway, a major thoroughfare for Los
Angeles commuters, was completely closed during
morning rush hour December 8, causing a massive
traffic tie-up. Three miles of blazing brushland
along the freeway caused the closure.

...about 50-100 acres of avocadoes and orange trees
with fruit were completely stripped by the winds
in the Pauma Valley area near the Rincon Indian
Reservation in San Diego County,

«..80 MPH winds collapsed a three-story apartment
building under construction in Rancho Cucamonga
and unroofed at least 4 other homes in the area.
Damage is esatimated at $1 million.

...8everal big-rig trucks were blown over onto their
sides along the Pomona Freeway east of downtown
Los Angeles,

- 12 .
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Owens Valley

CAZO013
Bear Valley
Springs

All Zones

All Zones

CRZ014-019

All Zones

...five floats being built for the Tournament of Roses
Parade were wrecked when the giant tent they were
being housed in was blown down in Azusa, Damage
estimated at $100,000,

...heavy winds buffeted a Piedmont Airways jet as it
approached Los Angeles International Airport Thurs-
day morning, causing minor injuries to two flight
attendants and four passengers. The winds also
forced the diversion of 30 incoming flights to the
Ontario International Airport.

There were ne deaths or major injuries associated with
the windstorm and only a few people suffered minor in-
juries, However, dollar estimates of damage vary rang-
ing from 15 to 20 million dollars,

4 1650pst 0 0 4 [ High Winds
Strong winds blasted through Inyo County wednesday
levening, knocking down tree limbs, tearing up signs,
daemaging some metal structures and resulting in some
power outages, Maximum winds speeds recorded were 68
PH at WSO Bishop and 78 MPH at the Bisghop Fire
Department Headquarters, Several highways in the Owens
Valley area were closed for several hours due to zero
isibility in blowing dust and debris.

15 1500pst 0 0 S 0 High Winds
Pressure gradient coupled with high pressure over the
ioreat Basin and low pressure centered just off the
Central California coast provided strong gradient winds
lover Kern County. Exposure to high winds at high elev-
ations over Bear Valley as well as charnneled wind flow
in easterly exposures contributed to low-level damage
from strong winds, An obgserver at an anemometer site
in Bear Valley reported speeds to 61 MPH with a peak
gust to 72 MPH cccurring sometime later in the even-
ing. Total damage, including that done to structures,
landscaping and power lines, was estimated to be at
least in the range of $50,000 to $500,000.

15 evening 2 0 7 0 Rain & Snow
A ¢old front swept through California Thursday,
leaving plenty of rain and snow behind in Southern
California, This was the same storm that produced
thurricane-force winds in the Northern/central part
0f the state. Southern California's weather-related
lproblems were mostly on outlying highways, as rain,
snow, and sleet led to numerous traffic accidents
land flooded intersections,

In snowy Cajon Pass northwest of San Bernardino,
two people died Thursday in accidents involving
several dozen vehicles, M60V, M43V, Snow closed
California‘s twe major nmorth-south highways -~
Interstate 5 and Highway 101 - while sleet soaked
Los Angeles hills, Up to 50 tractor-traller rigs
jackknifed on slick I-5 on 4,500 foot Tejon Pass
north of Los Angeles, closing the route late
Thursday until noon Friday, when California Highway
Patrol began escorting cars over the summit.
Heavier rainfall amounts included 2.6 inches at
Yorba Linda and Modjeska Canyon in Orange County.
Snow accumulation ranged from 5 to 8 ianches at the
3500 foot level to 15 inches abave 8000 feet.

Heavy Rain
& Flooding

Another in a series of winter storms passed through
Southern California Tuesday night and early Wednesday
triggering a couple of mudslides.in the Hollywood
Hills and local flooding in some areas of Santa Barbara
Courty, Rainfall amounts included .80 of an inch in
less than one hour at Santa Maria in Santa Barbara
County, over an inch of rain at most spots in the Los
Angeles Basin, and almost three inches in the mountains,

20 1800pst 0 o 3 0

22 1600pst o6 o0 o 0 High Wird

At 4pm Thursday afternoon, Inyokern Airport near State
Highway 3195 reported south winds 55 MPH with gust to
70 ¥PH. No damage was reported.

29 morning 5 1 [ ? Ccold Spell

A week of subfreezing temperatures coatributed to at
least five deaths, produced. a record turnout of the
homeless at the county shelters, and threatened farmers
and their frost-sensitive crops.

Hypothermia was the suspected cause of 5 deaths and
1 injury. Most of the victims were homeless pecple
sleeping on the streets or people sleeping in unheated

houses. M730, M47P, M48O, M430, M??0.

Eastern Foothills
€02011-014-015

Boulder County
€02011

Northeast Fthls,
Northern Mtns.
€0z002-011

Eastern Foothills
€02011-014-015

Otero County
€0zZ016

El Paso County
c0z014

Northern, Central
Mtns; N.E. Plains
Northeast Fthls.
€0z002-004-011-
012-014

Four Corners,
Southwest Mtns.
c0z007-008

Central, S.W.
Mountains
C02004-008

7 [ ] 0 0 Snow

Snow fell across most of Colorado, but caused few
problems except along the eastern foothills. Boulder,
Fort Colling, and the adjacent foothill areas were
hardest hit, with about a foot of smow in each city and
up to 18 inches in the higher areas to the west.
Elsewhere 4 to 8 inches fell, from Trinidad north
through Colorado Springs, Denver, and Greeley. 4 inches
of snow at Denver’s Stapleton alrport caused two-hour
flight delays. Major rush hour traffic delays caused
near gridlock conditions in Denver and Boulder.

12 mrog. 0 o 0 0 High winds
Strong winds blew in the Boulder area. The top
recorded gusts were 70 mph at Table Mesa at 0712 ST,

and 61 mph in eastern Boulder at 0715MST. The winds
continued until about 94M.
13 0 0 0 0 High winds

A gust of 66 mph occurred at Boulder...time was unknown,
60 mph winds were clocked at Longmont. In the adjacent
mountaing, Mary Jane gki area’ (Grand County) clocked 66
mph winds at 2158 MST.

14-15 0 0 90 0  Snow, wind

A snowstorm whitened much of Colorade, with the eastern
foothills again bearing the brunt of the stoyrm., 6 to'12
inches fell in the Colorade Springs area, closing most
schools and contributing to over 100 traffic accidents.
Snowfall along the Front Range was also in the 6 to 12
inch range. Farther south, 18 inches fell near
Walsenburg, in Huerfano County. 6 inches fell at
Pueblo. Most other areas of the state also had snow,
but amounts were generally light, except for a 10 inch
accumulation at Crested Butte, In Gunnison County.
Winds reached 60 to 65 mph at some ski areas on the
morning of the 15th.

19 1603MST "0 0 0 0 High winds
Winds reached 67 mph at La Junta, - .
21 1522M6T ' 0 0 0 0 High winds

A gust of 77 mph was noted at the Air Force Academy.

22 0 ¢ 0 0 High winds
Strong winds hit many areas along the foothills from
the Colorado Springs area north to the Wyoming border.
Most of the high winds occurred between midnight and
1000 MST. The peak gust recorded in a populated area
was 123 wph at 0345 MST in the Horsetooth Heights area,
ttear the crest of a ridge five miles southwest of Fort
Collins, in Larimer County, Winds reached 90 mph in
Fort Collins; 95 mph just north of Boulder; BO mph on
Table Mesa, just west of Boulder; and 78 mph near
Wellington, just north of Fort Collins. All these peak
gusts occurred between 0300 and 0500 MST. Later in the day
gusts reached 70 mph at the Air Force Academy at 0945 MST
and 72 mph in Boulder around 1800 MST. The winds caused]
power outages around Boulder and Fort Colling, but no
other damage was reported.

Gusts of 60 to 70 mph alse occurred farther east at
Fort Morgan in Morgan County, and at several locations
in the mountains from Monarch Pass northward.
Automatic recording equipment on the summit of Mount
Evans, over 14000 feet asbove sea level In Clear Creek
County, recorded a peak gust of 141 mph.

22-23 0 .0 0 0  Snow

A foot of snow fell in two days at Mesa Verde National
Park, with 8 inches at Durango. Icy conditions forced
closure of the Durango airport on the evening of the
23rd. Up to 22 inches fell in the nearby San Juan
mountains during the period.

22-26 0 0 0 0  Heavy snow
Periods of heavy snow brought several feet of new
powder to many Colorado ski areas during this period.
The San Juans had the most smow. Wolf Creek Pass was
buried by 24 inches in 24 hours on the 25th/26th, and
had 68 inches in the five day period. 51 inches fell
at Purgatory ski area, with 49 inches in Gothic, near
Crested Butte in Gunnison County. 2 to 4 feet fell at
many other spots.

- 13 -
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6§ CONNECTICUT —— IDAHO
CTZ004~005 13 0800- 0 © 0 0 Heavy Snow ID2004 14~ 1700 ro [ 5 0 Righ Wind
Southwest 2200EST Sout‘heastem Idahe (15  0500MST
Connecticut A localized, surprise smowfall of from 5 to 8 inches affected a Wind and blowing snow caused the closure of Interstate 84 near
narrov strip of area in the extreme southwestern portion of the the Utah berder from midnight until OS00MST when the estinated
state. Numerous minor auto accidents were reported, schools were wind gusts decreased to 45 mph. Several semi-trailer trucka
closed, and business was disrupted. Plowlng operations were jackknifed, At 1100MST the sea-level pressure difference be-
delayed since only very small smounts of snow were predicted, tween Idaho Falls and Salt Lake City wag about 12 millibars.
. 1Dz001 1% 0500 to 0 0 5 0 Snow
CIZALL 28 1700- 0 0 5 0 HighWinds Southwestern Idaho 11001t .
Stateuide 22008ST ;
i One inch of fresh snow, the first in three weeks, vas blamed for
A fast-moving cold front brought a perlod of high winds with gusts 82 automobile accidenta,
of 40 to 60 mph. Bradley Intermational Airport in Windsor Locks
recorded s peak gust of 49 mph. A rcof was blown off of a small
building in Stratford and scattered power losses affected up to IDz003-006~007-008 | 20- 2100 to 0 6 4 0 Heavy Snow
35,000 electric customers statewide when the winds blew down trees gent;al and Ldah 22 210045T
and tree limbs. outheastern 1daho | nty-two inches of snowfall was evenly distributed over a
48 hour pariod at Idaho City. Wind and snow caused the closure
of U.S. Highway 20 between Mountain Home and Fairfield on the
21st. In Adzms County, 500 automobliles became stranded on the
21st and 22nd. 5ix automobile accident injuries in Idaho Falls
were snow related. Snow and wind knocked out power for 7600
customers in Bingham County between 0%00 and 1900MST on the 2lst.
Following the storm, two sutomobile accident fatalivies cccurring
7DELAWARE three miles north of Montpelier on the 23rd were blawed on

Entire gtate

8FLORIDA

Pinellas Co.,
Treasure Island

pinellas Co.,
S5t. Petersburg

Sarasota Co.,
South Venice

washington Co.,
Chipley (1.5mi W)

9 GEORGIA

101DAHO

1D2009
Northern Idaho

28 1600BST e o L4 0 High wind
{60 kt)

8trong winds following a cold front

downed trees, linbs and power lines,

and blew a roof off of a house in

Revark. A mobile home near Dover was

blown off its foundation. Some trees

fell on top of unoccupled cars. Pover

outages vere widespread, Wilmington

Adrport reported a 60 knmot gust at

1627E8T, and Dover APR had a 57 knot

gust at about the same tine. Winds

averaged 33 to 45 knots between 4 and

5 pm, The temperature dropped about

20 degrees in 1 hour following the front,

11 1559EST 1.0 30 o 0 5 ¢ Tornado (FD)

A tornado damaged the roofs of 15 homes with 7
receiving major damage.
11 1601EST 0 0 3 0 TSTM wind (60)

High wind damaged the windows of two homes and
flipped over a boat in a backyard.
11 1%00EST 1.0 30 0 0 4 0 Tornado (F0)

A tornado damaged two house roofs, destroyed a shed
and porch screening and downed several trees.
28 1051csT 0 0 3 0 TSTM wind (60)

High wind destroyed the roof of a mobile home.
Trees were downed in the area.

NONE REPORTED

12- 2200 to 0 ) 5 0
13  0500PST

Winds associated with a cold front broke major power trang-
mission lines in 30 places. Some plate-glass window and
structural demage was reported. Winds were “clocked” at 80 mph.

High Wind

1D2001-002-003~006~

Mountains and Snzke
River Valley

1Dz008
Northern Idaho

1Dz001-006-008-009
Northern and
West-Central Idaho

102008
Leviston area

TILLINOIS

1L2002-003-008
Extreme Northeast

1L2005-006-007-008-
009-010-01 1-012-013-
ol

slippery roads. Island Prairie reported 12 inches of new snow
on the 2lst, while Moscow reported an overnight accumulation of

4 inches on the 21st, F79V, M85V
24~ 1200 to 0 0 [ 0 Hesvy Snow
26 0500M5T

Thirteen inches of new snov fell at Pocatello, 8 inches at Parma,
6 inches at Payette, and 12 inches ar Sun Valley. After the
storm, McCall had 25 inches of snow on the ground, Council had
22 inches, and Burley reported 17 inches, Fairfield and Ketchum
each had 24 inches, Grace received amother 5 inches of smow
during Christmas night. Several major highways were closed im
southeagtern Idaho on the 25th and 26th.

25- 1700 to 0 0 0 0
26 0500MST

Four inches of new snow fell at Grangeville and B inches accumu-
lared at Craigmont.

Heavy Snow

29- 1300 to o 0 5 )
30 0600MST

Six to thirteen inches of snow fell cver a widespread area, the
amounts increasing with altitude. Numerous automobiles slid off
of highways. On the 29th, 36 automobile accidents were raported
in Boige alone. Snow pulled down power lines in the Coeur d'Alene
area at 2000PST on the 29th.

Heavy Snow

30 1600 ro 0 0 5 0 Freeze

1700PST
After temperatures rose above freezing during the day, the
tesulting meltwater froze during the late afternoon. Ten semi-
trailer trucks slid off State Highway 3 between Kendrick and
Deary in Latah County.

26 Day o o ? 0 Heavy anow

A narrow band of heavy snow fell from Rockford southeaatward
through the western and southern suburbs of Chicage and te the
north of Kankakee. Some of the heavieat amounts occurred 25 miles
north of Kankakee where 14 inches fell, and 12 incheg fell at
Naperville. The heavy Snow changed over to sleet and freezing rain
at many locations before the snowstorm ended. The snow caused many
holiday travel delays. Many airiine fights experienced long
delays or were cancelled at Chicago’s O‘Hare International and
Midway airporta, Some additional snow reports... 9.5 inches &t
Rockford and; 9.0 at Orland; 8.0 at Lombarg and Burr

Ridge; 7.0 Darien; 6.0 Chicega Ridge; 4.0 Kenkakee; 3.0 Q‘'Hare
Airport,

27- Late o
28 Early

0 ? 0 Heavy snow

4 1o T inches of snow fel) acroBs central and portions of southern
1)1inois beginning late on the 27th and ending early on the 28th
and extended about as far north as Peoria and about &a far south _
as Carbondale. Same of the heavier amounts: 7.0 inches at East §t.
Lovis, Sajem, Mcleanaboro. Springfield Weather Service accumulated
6.0 inches; Peoria Weather Service 4.0 ingh¢s. Some freezing rain
and sleet were alse reported with the storm.
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12INDIANA —— KANSAS
i , 130DEST ? 1] i ind Johnson Co.
M?ﬁi?:ngmﬁ u 08 ! High Win Stanley 19 2220C8T 0 0 2 0 TSTM Wind (55)
Strong winds gusting to officially near 50 mph with unofficial
gusts to near 70 mph toppled a masonry block wall under con- Labette Co.
struction on the city's northeast side. The twenty foot high Parsons 19 2320CST 0 o0 2 0 TSTM Wind
wall toppled onto 'a 30 year old male. The comstruction workey Oswego 19 2350CST (U 4 0 TST™ Wind
was killed. wind M300.
Crawford Co.
P{ttsburg 20 0100CST 0 0 3 0 T5™ Wind
INZ001~ 002 26 0700EST . .
Southern Lake and 1600EST 7 ? Heavy Snow A Tine of strong thunderstorms formed along a cold front
Northern Newton . and moved across far eastern Kansas, producing strong
Counties Heavy snow accumulated in a narrow band across southern Lake straight-1ine vinds in some aress. Winds gusted to
‘ICounty and and northern Newton County. There were numerous 65 MPH in Stanley while strong winds caused 35,000
accidents and Interstate 65 south of Crown Point was closed for damage to the roof of a school in Oswega, The
for several hours. The snowfall ranged from six to twelve strong winds damaged some Christimas decorations in
~ |inches. . Parsons and blew cut some windovs and downed a power
. . pole {n Pittsburg.
IN2005 -006-007-008- . -
009-010-011 127 2100EST ? ? Heavy Snow
Central Indiana 28 1600EST K52003 19 1600 to o o 4 0 High Winds
. . 2100C8T
Heavy 'snow accumulated four to eight inches across central Indiana, Southwest .
Rockville in west-central Indiana recorded the heaviest snow with a Kansas An {ntense low prassure system over northwest Kansas
total of eight inches. General amounts were four to five inches brought very strong westerly winds to portions of
from Peru and Fort Wayne in the north to Vincennes and Rushville southwest Kansas during the late afterncon and
on the south. There was only minor blowing and drifting snow. ovening hours. This low pressure system also
' : produced the thunderstorms in eastern Kansas
mentioned above. Winds of 30 to 50 MPH prevafled
across the area with a peak gust of 62 MPH clocked
at Garden City at 2002C5T. The strong winds
caused the collapse of a 110 foot tail high voitage
transmission tower 4 miles west of Garden City.
The strong wind gusts also blew a small afrplane
off a runway as it was landing at the Elkhart
Municipal Afrport. No damage or {njuries were
reported to either the afrplane or 1ts three
13 10WA passengers. The plane was blown some 30 feet off
i the runway by the strong winds,
Appancose County, 19 2343 CST [+] 0 4 0 TSTM Winds (S0+)
25E Centerville
A narrow line of thunderstorms moved through Central and Southeast KSZ016-017 28 0BOD to 0 0 0 0 Snow
Towa. Gusty winde were reported with them, although the only 1400CST

1AZ003-007-008-011-
014-015 and

112004

East Third cf Iowa

1AZ001-002-003-004-
005-006-007-008-
009-010-011-p12-
013-014-015,

D018,

NEZ010, and

L2004

All of Iowa

14 KANSAS

K§2010-011-012-
013-014-015-
016-017

Central and
Eastern Kansas

damage Teported was scutheast of Centerville. What appeared to be
downburst winds downed trees and danaged a grain bin, fertilizer
tank, and an outbullding on a farm.

22 0700 te 0 4] 3 0
1300 cST

Light freezing rain broke out over the east third of Towa.
became very hazardous, and numerous accidents were reported.

Freezing Rain

Driving

26- 0600 to 0 0 4 4]
27 0700 CST

Freezing rain and snow moved into Southern Iowa early on the 26th.
The freezing rain spread north over all of the state during the
morning. Driving was very hazardous with many roads being 100%
ice covered. No major damage occurred as freezing rein amounts
were on the light side, however spotty power outages were reported.
North~Central and Northeast Iowa bore the brunt of the ice. Much
of the precipitation changed to rain over the south half of the

Freezing Rain

gtate during the afternoon of the 26th.

11 1000 te (] 0 [\
2100CST

Snow

The winter seasons first snow fell across

much of central and eastern Kansas. The snow
started durfng the late morning and continued into
the early evening hours, A total of only 1 to 2
inches fall, but the main effects from the storm
were scores of traffic accidents due 1o slick
roadvays. The cities of Topeka, Wichita and Kansas
City had hundreds traffic accidents. Unfortunately,
a2 total of six persons ware killed {n weather-related
traffic accidents. Three attorneys from Wichita
were killed on the Kansas Turnpike when their

car s11d out of control, into the path of an
oncoming semi-tractor trailer truck.near E1 Dorado.
ME1V, M5BY, M32v. Two people were killed in a

two car collision on Highway 50 near Florence when
their car s1id fnto the path of an oncoming truck.
F24V, F3¥, Near E1 Dorado, a small child was also
killed in a traffic accident. F4V,

Extreme East-
Central and.
Southeast
Kansas

15 KENTUCKY

Simpson County

Casey County

Garrard County

Magoffin County

Nelsoen County

Warren County

A storm system that moved from northern Texas across
central Arkansas produced a band of snow to far east-
central and southeast Kansas, Snovfall amounts
ranged from a dusting fn Paola to 3 inches at
Columbus with 4 inches reported in Fittsburg.
S11ppery roadways resulted from the snow that caused
several accidents in the region.

22 2300CST 0 0 5 ¢

Winds in excess of 65 mph destroyed a tobac¢co barn and
several small cutbulldings in southwestern Simpson County.

In addition, part of the roof of a house was blown off.

In northern Simpson County, 2 large barn was destroyed along
with a utilicy building. Two miles west of Franklin, another
tobacco barn was destyoyed along with a astock barn. Shingles
were blown off the toof of a house in the area.

Thunderstorm Wind

24 0645EST 0 0 4 0 Thunderstorm Winds

Winds gusting to around 60 mph blew the roof off of a trailer
and blew trim off a new gerage. Several trees were blown over
also. This occurred 10 miles south of Liberty,

24 O700EST 0 0 4 o Thunderstorm Wind

Winde gusting to near 60 mph blew down a radio communications
tower on top of the Lancaster City Hall,

25 0700EST 0 0 0 0 TFlooding
Minotr flooding occurred at Salyersville on the Licking River.

25 0700EST 0 0 0 ] Flocding

Miaor flooding occurred at Boston on the Relling Fork River.
Only bottomland flooding was reported.

25 0700CST 0 0 0 0 Flooding

Minor flooding was also reported at Woodbury on the Creen River.
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16 LOVISIANA ——— MARYLAND and D.C.
Winn Parish, . Entire State 28 1800-1700BST 4 5 0 High wind
2 W calvin 22 1800CST 0 0 7 7 TSTMWind Fashington, D * 0 tg; bres
Sabine Parish, :
2 NE Zwolle 22 1801CST 0 0 0 0 Funel Cloud gtrong winds following a cold front
DeSoto Parish, . roduced videspread damage. At BWI
4 NE Pelican 22 1810CST 0 0 ? 7 TSTMKind Klrport, part :t the pu:anut terminal
Sabine Parish, . roof blev off, and two large vindows
5 NW Many 22 1815CST o 0 r 7 TSTMHind blev out. Many trees and pewer lines
Natchitoches Parish,] . ! d av. h
Natchitoches 22 1825CST o 0 4 ? TSTM Hing ::::nu:";w;:f.n :33:;::"::1::232"..:"
Winn Parish, . ¢losed from trees and pover lines falling
Atlanta 22 1945087 0 0 77 TSIMWind across them. Roofs were blown off houses,
5 SE Sikes 22 2025057 6 0 7 7 TSTMWind and chimneys vere blown down. Part of
Yernon Parish,
Josepine 2 T L0 %0 0 L5 2 Tamado (F]) Ehat Gown dub-So conotract on materlal
aldwell Parish,
I L 0 0 & 7 TSTHuing Do ves lowm ovac. “Srector-teaiier
ichland Parish,
¢ 5 S tanghan 22 2215057 0 0 1 7 TSTH Wind tracks thar uare e8Pty :;a'gi::‘,::::
ranklin Parish
! i Bay Bridge for awhile. Small plames were
3H Lamer 22 2225CST 0 0 7t TSIHWind damaged at Predecick County Airpoct and

St. John the Baptist]
Parish, La Place

Caddo Parish,
Shreveport
DeSoto Parish,
north portion
Stonewall
Bossier Parish,
Fillmore
Fillmore
Sabine Parish,
Fisher
5 SSE Fisher
Red River Parish,
1 W Armistead
Bienville Parish,
James town
dJackson Parish,
5 SE Chatham
" Quachita Parish,
Basco
Monroe
East Caroll Parish,
Lake Providence

17 MAINE

18MARYLAND

HDE00B :
Western Maryland

Violent thunderstorms moved across north and west central
Louisiana in advance of a cold front. A tornado struck the
community of Rosepine damaging 30 homes and businesses, with 3
houses and 1 business destroyed. One minor injury was reported.
Damage was estimated around $200,000, The remainder of the
damage across the state was caused by straight-line thunderstorm
winds or downbursts as thunderstorms accelerated across the area
at 40 to 60 miles an hour. In Columbia, wind gusts pushed a
house off its foundation, caused roof damage to 3 houses, and
downed numercus trees. In Natchitoches, thunderstorm wind gusts
caused a non-support block wall of an apartment house to
¢collapse, and downed numerous trees and signs. The remainder of
the severe weather reports were confined to downed trees and
power lines.

24 1245C5T [ 3 0 TSTM Wind
Thunderstorm wind gusts damaged @ house roof.

27 1645C5T 0 ] 0 0 TSTH Wind (51)
27 1705C5T [ ? ?  TSTM Wind
27 1715087 0 0 4 7 TSTM Wind
27 1710CST 0 0 7 7 TSTM Wind
27 1710087 0 0 0 Hail (0.88)
27 1745CST 0 0 ) 0 Hail (1.00)
27 1785CST 0 0 ? ?  TSTM Wind
27 1810CST 0 0 0 0 Hail (1.00)
27 1840CST (VI [ 0 Hail {0.88)
27 2010CST ¢ 0 ? 0 TSTM Wind
27 2040CST 0 0 0 0 Hail {0.75)
27 2045CST 0 0 4 0 TSTM Wind
27 2215C8T 4 0  TSTM Wind

0 0
Severe thunderstorms moved across north Louisiana in advance of
cold front producing strong wind gusts and hail. At Stonewall,
wind gusts damaged two house rocfs and blew the roof off a barn. A
thunderstorm wind gust damaged a warehouse roof in Monroe, and
in Lake Providence, two mobile homes were rolled and a store
front was damaged by thunderstorm wind gusts. The remainder of
the storm damage was confined to downed trees.

NONE REPORTED

and D.C.

13 1630887 [ ] 0 [J

Snow accumulations averaged 3 inches ia
Oakland and 2 to ) inches im Frostburg.

Snow

Salisbury-Wiconlico Alrport. Radio stations
were knocked off the alr, BWI airport
teported £7 knots at 3116 pu, Weshington
Nationsl Alrport 47 knots at 3142 pm.

Three peo{le were injured in Washington, DC
#nd Lwes injured in Maryland. The winds
followed a cold front that also produced

& sharp temparature drop: nany areas fell
20 to 25 degrees im 1 to 2 hours.

19 MASSACHUSETTS
28 1700- 0 0 5 0 High Winds
Statewide 2200EST

A fast-moving cold front was accompanied by a perlod of strong
and gusty winds. Peak gusts of from 40 to 60 mph were reported,
end scattered power outages resulted from the downing of trees and
tree limbs. A gust to 53 mph vas recorded at Logan Internatisnal
Altporr in Boston, and a gust to 77 mph was recorded stop the

640 foot Blue Hill {n Milten.

20 MICHIGAN
MIZ017-021 14 0 0 0 Snow
Upper Peninsula
22" fell at the Marquerte airport, 13" downtown,
18" at Wakefield, 7" at the Soo. There were 15
auto accidents.
MIZ0O01 20 1200EST 0 1 3 wind
Hamilton, Allegan Co.
A concrete block wall under construction
collapeed, injuring a workman.
MI2003 22 0950EST 0 1 3 Wind
Holland, Ottawa Co.
A construction worker was blown off scaffolding.
MIZ001-002-004-015 23 morniag Q 1 2 Wind
$outh-Central
lower Peéninsuld A nan was injured st Belding when a mobile home
was blown off a jack. Power outages occurred,
21 MINNESOTA
MNZ001-002-003-004- [13-14 1000CST 0 0 0 0 Heavy Snow

005-007-008-009
Extreme Northwest -
through Northeast

A mixture of freezing precipitation ahd snow spread rapidly across
the northern portions of Minnesota. A broad area of snow ranging
from 5-7 inches in depth fell north of a line from Crookston {Polk
County) in northwest Minnesota to Moose Lake (Carlton County) in
northeast Minnesota. Locally heavier amounts were received in and
around Duluth. Proctor, Cloquet and Duluth (located in Carlton
and extreme southern St. Louis counties) received 9-11 inch
amounts .
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] z NO. OF | ESTIMATED? a z NO, OF [ ESTIMATED!
‘8‘ F 3 PERSONS DAMAGE § E '3_: PERSONS | DAMAGE
2a lugl| i CHARACTER dg |xa A CHARACTER
PLACE V& joii|ug z OF PLACE EREVIRY: r OF
g |E3l2f |l B STORM Eg{ 05|28 = STORM
wl = GE{zz (8 &l ¥ ¢ | w8 |BE(zE |8 |8 E | 2
el 22 jz 18 |23 ¢8 ) 8 sl B2 1278 (2131 ¢) 8
3| 6w (3 H |2 & ] 5| 8 |4 H FEERE 4
—— MINNESOTA —— MISSISSIPPI
MNZ001-002-003-004- |26-27 0230CST 0 o0 0 0 Heavy Snow Tallahatchie and 27 2067- 180 75 0 0 5 0 Tornado (F2)
_005-006- 007-008- Leflore Counties, 2120051

009-010-011-013-014
Northwest half of
Minnesota

MN2017-018-019
Southern Minnesota

22 MISSISSIPPI

Hancock and Harrison
Counties

Coahoma County,
Clarksdale

Bolivar County,
Shaw

Calhoun and Chickasaw
Counties, 1E Vardaman
to 5W Houston

Chickasaw County,
Houston

Chickasaw County,
7SE Houston to
12E Houston

Chickasaw and Monroe
Counties, &S Okolona
to 5W Amory

Tate County,
5W Senatobia

Quitman County,
3E Marks

Panola County,
SNW Batesville

Light snow spread into southwest Minnesota early Monday morning
and spread statewide during the day. Snow ended gradually early
on Tuesday morning. Much of the northern one-half to two-thirds
was blanketed with 6-12 inches of new snow. The heaviest snowfall
was in an area 50-75 miles either side of a line from Mecorhead
(Clay County) to International Falls (Xoochiching County) of
northwest and north-central Minnesota. This area received

26-27 0230C8T [} 0 0 Freezing Rain
Light snow spread into southern Minnesota early Monday merning
and gradually changed to freezing rain and drizzle causing the
temporary closure of Interstate 90 between Fairmont and Worthing<
ton for several hours, Numerous accidents and minor injuries
were caused due to the icy conditions. Some areas of the far
southwest did incur some power outages due to the heavy ice
accumulation., Heaviest ice conditions were along the South
Dakota border in Rock County.

06 0500~ 0 0 0 0

0800CST

Dense Fog

Very dense fog caused 4 accidents. Twe crashes involved 18-

wheelers where 2 peaple were killed in separate instances. Two

other accidents involved school buses in which students were

injured.

22 2100- 0 o} 4 0 Flash Flood
2300CST

From 2000 to 2200CST, around 3 inches of rain fell. Nearly all

of the streets in town were flooded. Water got high enough to
threaten 7 homes, but did not get into them.

22 2145CST .8 40 [ 0 5 0 Tornado (F1}
A small tornado touched down briefly in Shaw. Three buildings
suffered roof damage, while one buildings roof was completely

destroyed. Numerous trees and power 1ines were blown down.
22 2315- 5.0 60 0 0 4 0 Tornado (F1
2322C8T

A small tornado touched down near Vardaman and moved into western
Chickasaw County at 2318CST befare it dissipated. Damage was
mostly confined to trees, but a carport and a roof was torn from
one house. A porch was torn off one other home.

22 2330CST 0 0 7 0 Thunderstorm Winds

Several trees and power lines were blown ‘down in Southern Houston.
22 2347C5T 5.0 40 0 0 4 0 Tornado (F1

A tornade tore the roofs off of 2 barns, Numerous trees were
snapped off at 50-70 feet above the ground.

22-
23

2355-
0010CST

11.0 50 0 0 5 0 Tornado (F1)

A tornaco moved northeast from south of Okolona and moved into
Monroe County at 23/0000CST. The tornado then moved due east and
dissipated west of Amory. Four homes, two mobile homes, a thurch
and a barn were damaged. .

27 1845CST 1.5 0 0 0 4 0 Tornado (F1)

A tornado touched down briefly and destroyed an unoccupied mobile

home. Trees ir the area were also uprooted or snapped off above
the ground.
27 2000CST 0 0 5 0 Thunderstorn Winds

Mobile homes were heavily damaged when they were overturned by
strong straight-1ine winds.

27 2021CST 1.0 3 0 90 4 0 Tornado (F1

A tornado touched down briefly northwest of Batesville and tore
a porch off a house and uprooted several trees.

1E Minter City to
75W Charleston

Tallahatchie County,
55E Charleston to
25W Oakland

Tallahatchie County,
6ESE Charleston

Hashington County,
8S Greenville

Issaquena County,
Grace

Washington County,
B8N Leland

Sharkey County,
1S Anguilla to
2E Anguilla

Yalobusha County,
15 Hater Valley to
4E Water Valley

Sharkey County,
Nitta Yuma

Humphreys County,
Gooden Lake to
2SE Belzoni

Sharkey County,
Ro1ling Fork

Adams County,
Natchez

Warren County,
Vicksburg

Holmes County,
Richland

Montgomery County,
3NE Duckhill

Grenada County,
Gore Springs

Yazoo County,
Bentonia

A tornade initially touched down one mile east of Minter City. The
tornade tracked northeast through the northeast tip of Leflore
County and moved back into Tallahatchie County at 2105CST. One
mobile home was destroyed and several homes and mobile homes were
damaged.

21 2125-
2135CST

0 70 0 0 &5 0 Tornado {F1)

A second tornado developed from the same storm in Tallahatchie

County. One mobile home was destroyed and several others were
damaged.
27 2128CST 2.0 50 0 0 ? 0 Tornado (F1)

A third tornado developed from the same storm in Tallahatchie
County. No structures were in the path of the tornado, so all
damage was to trees.

27 2130CST 0 0 ? 0 Thunderstorn Winds
Several billboards were blown over south of Greenville.
7

2145CST 0 0 ? 0 Thunderstorm Winds

Several trees and power lines were blown down
damaged some roofs and blew out some windows.

7

Strong winds also -

2150C8T 00 4 0 Thunderstorm Winds
High winds blew part of a roof off of a home on U.S. Highway 61.
One wall of the home was partially blown down.

27 2155- 00 0 0 5 0
2200CST

3.0 Tornado (F1)

A tornado moved through southern Anguilla and demolished a mabile
home, damaged several homes, and knocked down many trees and power
lines,

27 2200-
2208CST

50 7% 0 0 5 0 Tornado (F2}

The same storm that produced the tornadoes in Tallahatchie County

produced this tornado. Several homes were heavily damaged. A

roof was blown off of a church. Numerous trees and power 1ines

were also blown down.

27 2220CST 0 0 4 0 {hunderstorm Winds
G75

kinds estimated at greater than 8Gmph blew shingles off roofs and

damaged a few mobile homes.

27 2225-

2240CST

0.0 75 0 ¢ 5 0 Tornade (F2)

Another tornade developed from the same storm that struck Anguilla.
This tornado was stronger leaving one home, one mobile home and a
gas station destroyed. Six homes, three mobile homes and six
businesses were damaged. Another 25 homes near the tornado
suffered roof damage.

27

2230CST . 0 0 ? 0 Thunderstorm Winds

Several trees and telephone poles were blown down.

27 2330CST 0 0 4 0 Thunderstorm Winds

Strong winds blew the windows out of an Auto Supply Store agd §1so
caused the front awning to collapse. A roof of a nearby building
was also damaged.

21 2330087 0 o 4 0 Thunderstorm Winds

Strong winds ripped the roof off of an appliance store. Several
trees were also blown down. .

27 2330CST 0 0 ? 0 Thunderstorm Winds
Several trees were blown down.

27 2340CST o 0 4 0 Thunderstorm Winds
A roof was blown off of a saw mill,

0 7 [

Several trees were blown down.

27 2340CST 0 Thunderstorm Winds

Several trees were blown down.

28 Thunderstorm Winds

0010CsT 0 0 7 0

Power lines were blown down.
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Jasper County,
2N Stringer

23 MISSOURI

M0Z005-006-007~009-
010-011-012-013~
014-015-016-017

Southwest through

East~Central

Missouri

2 MONTANA

MTZ007

MTZ003
MTZ0o01

MTZ003
MTZ007
MTZ007
MTZ002
MTZ001
MIZ004
MIZ006
MTZ009
MTzQ07
MTZ003
MTZ008
MTZ2005

MTZ001

MTZ003
MTZ007

28 0300CST 0 0 4 0  Thunderstorm kinds

Two pump houses were blown away. Shingles were blown off about

five homes. A portion of a barn roof was blown off
27 1400- 0 [ 0 0 Heavy Snow
2200C8T

Heavy snow had spread from southwest Missouri morth to just
gouth of Kansas City and northeast to the St. Louis area during
the afternoon and eveming of the 27th. Most of the smow fell
along and 100 miles north of Interstate 44, Most locations
received from &4 to 6 inches. Republic and Iberia both reported

8 inches,

03 0828MST 0 0 0 0  HIGH WIND (G65)
Strong winds were reported in the Upper Yellowstone Valley.

03 1322MST 0 0 [} 0 HIGH WIND (G53)

06  1100MST o 0 0 0
Four inches of snow Eell at the Flathead County
Airport during the morning.

HEAVY SNOW

11 1733M8T 0 0 o 0 HIGH VIND (G53)
11 2015MST 0 0 0 0 HIGH VIND (G52)
12 1950MST a 0 0 ¢ HIGH WIND (G50)
13 060BMST 0 1) 5 O HIGH WIND {G43)
13 0614MST 0 0 5 0 HIGH WIND (G44)
13 0935MST ) 0 4 4 HIGH WIND (G50)
13 1030MST 0 0 4 4 HIGH WIND (G56)
13 1120M8T 0 0 5 4 HIGH WIND (G50)
13 1125MST 0 0 6 4 HIGH WIND (G56)
13 1153MST 0 0 3 4  HIGH WIND (G50)
13 1229M5T 0 0 4 4  HIGH WIND {G53)
13 1340MST 0 0 4 4 HIGH WIND (G52)

A fast-moving Pacific cold front crossed the state

early on the 13th. Strong damaging winds followed

the front. West of the Rockies trees were blown

down across power and telephone lines and many outages
were reported. East of the Rockies widespread damage
oceurred to signs and roofs, and several trucks were blown
cff highways north of Billings.

29 Q600MST= 0 0 0 0
30 0600MST

Six inches of snow fell at Kalispell with 34 inches
at Big Mountain Ski Resort near Whitefish.

HEAVY SNOW

HIGH WIND (G51)
HIGH WIND (G70)

29 D394IMST 0 a a 0
29 1951MST 0 0 2 0
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—— MISSISSIPPI 25 NEBRASKA NOKE REPORTED
Madison County, 28 0030CST .3 3 0 0 2 0 Tornado (F1)
35E Madison
A small weak tornado touched down briefly near the southwestern
end of the Ross Barnett Reservoir, The only damage was to trees,
but the tornado lifted about a quarter of a mile before reaching
a small subdivision it was headed toward.
26 NEVADA
Holmes County, 28 0030CST 1.5 7 0 0 5 0 Tornade (F1)
4N Lexington . ) ¥vZ003 20 1200pST- 0 0 3 0 High Winds
A tornado touched down north of Lexington and destroyed one mobile Extreme Western 1600PST
home, and damaged 2 others. A couple of homes also suffered roof Nevada
damage. High winds developed along the east slopes of the Sierra Nevade
ahead of & Pacific cold front. 70 MPH gusts were commen around
Copiah County, 28 0100- 4.0 7 00 0 7 ¢ Tornado (F1) the Repo area. The strongest gust reported was 90 MPH o few
5SE Hazlehurst to 0108CST . miles south of Reno
9E Hazlehyrst A tornado moved through Southeast Copiah County, but did not hit
any structures. However, extensive tree and power line damage
occurred along the tornado's path, ¥z003 22 0100PST~ 0 0 3 0 Heavy Snow
BExtreme Western 1930PST
Rankin County, 28 0122CST 0 0 4 0 Thunderstorm Winds Neveda . X
Star A strong Tacific cold front moved intc the mounteins of Extreme
Strong winds damaged a roof and blew down several trees. Western Nevada and dropped heavy snow around Lake Tahoe. Over 8
inches of snow fell at lake level and over a foot of snow fell on
Scott County, 28 0200CST 3.0 100 0 0 s 0 Tornado (F1) the mountains along the east shore of the lake. The storm contin-
Harperville to ued to drop heavY snow as xit moved into the valleys of Extreme
3NE Harperville A tornado destroyed five chicken houses and killed thousands of Western Nevada. Five to 11 inches of new snow was measured
chickens. An empty house was blown down and a barn was destroyed. around the Reno ares.
i i i d.
Extensive tree and power line damage also occurre KVZ002-006 23~ 2200PST 0 0 0 0 Heavy Snow
Northeast, Extreme (25 0500PST

Western, West-
Central, Bast=
Central and South-
Central Nevada

NVZALL
Nevada

RHZ006
Southern Interior

RHZ006
Southern Interior

The strongest in a series of Pacific storms moved into Western
Nevada late on the 23rd and dropped heavy snow on its way intc
Central Nevads. Bleven inches or more of new snow was measured
along the east shore of Lake Tahoe. From 7 to 17 inches of new
snow fell around the Reno-Carson City-Gardnerville area of Extreme
Western Nevada, Six to 12 inches of new snow fell across West-
Central Nevads and 4 to 6 inches of snow was measured in the
weatern part of East-Central Nevada and the northern part of South-
Central Nevada. The storm gained strength late in the day on the
24th as it moved well into Kast-Central Nevada and Northeast
Nevada. From 6 to 12 inches of new snow fell on this area.

27  Morning 0 0 3 0 Extreme Cold
Nevada was between storms on the morning of the 27th. High pres-
sure kept skies moatly clear acrogs the state which allowed the
morning temperatures to drop well below zero in nearly every
corner of the state. Even in the extreme southern tip of Nevada
morning low temperatures were below freezing. In Norrheastern
Nevade temperatures were generally colder than 20 below. Minus
27 degrees was recorded at the ranger station at Wildhorse
Reservoir, Ely dropped to 22 degrees below zero and Elke recorded
19 degrees below zero. Smith Valley, in the western part of
Nevada, dropped to 20 below and Lovelock recorded minus 18. Low
temperature records were broken across the gstate.

27 NEW HAMPSHIRE

28 NEW JERSEY Northern—— NosE REPORTED

13 -0 1 4 ¢ Ice Storm

A mixture of light snow but mostly freezing rain occurred as a
low pressure area moved through southern Quebec, Canada.

Auto accidents occurted around Claremont, Dover and Manchester,
with ome injury being sustaired as a car skidded off the roadway.
Snowfall estimates were in the range of 1/2 to 2 1/2 inches.

The following snowfall amounts in inches were reported:

«sv.Zone 006....

Dover 1.5
Manchester 2

27 0 1 3 o Tce Storm

Light freezing rain over a small area resulted ia several auto
accidents, with one injury being reported in one of the accidents.
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NYz015-016
Nassau and Suffolk
Counties

NYZ015-016
New York City and
Long Island

30 NEW YORK

Areawide

at 4:50 PM. At Hammonton, Atlantic County gusts were measured at

63 mph at 4:43 PM and at 87 mph befween 5 and 6 PM. The National
Weather Service measured gusts to 55 mph at the airport in Pamona,
Atlaatic County at 5:18 PM and gusts to 71 mph at the nearby upper-
alr sounding station at 5:15 PM. Wind gusts vere measured at 74 mph
between 5 and 6 PM on the Ventnor City Fishing Pier, Atlantic County.
In Cumberland County, southwest of Millville, wind gusts reached

55 mph at 5:05 PM and were accompanied by heavy rain and small hail.
In Ocean City, Cape May County wind gusts to 67 mph were recorded at
5:25 PM.

Southern New Mexico |08

INEW MEXICQ

all day 0 ? ? 0 Heavy Snow

The heavy snow was confined mainly to the southern half of the
state. The south-central mountains were the hardest hit, with
between one ard two feet of new snow being reported. Amounts

at lower elevstions ranged from one to five inches. This same
storm moved back over the region on the 10th, producing a band

3 NEW YORK, Coastal

of locally heavy snow from Quemado to Los Lunas. Amounts
tanged from two to eight inches
13 2100EST 0 0 0 0 Heavy Snow

A stalled fronta: zone of warm air overrunning colder air at the
surface produced a heavy snowfall across extreme eastern Nassau
County and westetn Suffolk County. The band of heavy snowfall,
rarging from 6 to 12 inches, was only about 40 miles wide.
Centerreach reported the highest amount with one foot. Tree limhs
breaking under the weight of the snow downed several power lines
in the process. Nearly 40,000 customers were without power at
some time during the storm.

28 1700- 0

1BOQEST

A powerful cold front moving across the area produced damaging
winds in New York City and across Long Island. The wirds gusted to
63 knots (73 mph} at LaGuardia Airport at the height oI the storm.
In New York City, 3 persons were injured when construction material
fell onto the streets. In the Bronx the high winds ripped roofs
from two subway stations., Across Long Lsland trees and pewer lines

High Wind

were blown down, affecting nearly 20,000 customers. In Islip a
roof was blown off.
, Central
10 PM to 0 0 ? ? Cold Wave
16 AM

Arctic-like temperatures tied or set new records in many
conmunities. The cold was also blamed for five car fires,
thousands of frozen water pipes, and hundreds of broken
hezting systems. Local power companies were taxed to
supply power for all their customers. Occasional snow
squalls moved across the area during the six days.
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28 NEW JERSEY, Southern — NEW YORK, Central
NJzoe3 17 1200 EST 0 Q ? 0 Isolated Snow Albany Co.
Long Beach Island, Squall Glenmont 11 1lo3EsT 1 0 3 0 Snow
Ocean County Snow fell over portions of Ocean, Burlington and Atlantic counties Light : and bel
from arcund 7 A FST until around 5 PM EST. The snow was mostly oot snow and below zero temperatures made locsl roads
light with most portions of the counties receiving less than 4 PPery.
Inches zccumulation. Many.sections had only a trace. However, some F-§0-V
heavy snow squalls on Long Beach Island caused accumulations of
6 inches or mote. The heaviest accumulations were on the north end
of the island. The area from Harvey Cedars to Barnegat Light Areawide 23 0300EST 335 5 0 Freezing
received 8 inches or more. Rain
Rain, freezing rain, and snow spread over all Eastern
Southern New Jersey (28 1600 EST o} 1 5 0  High Winds (76) New York. Weather conditions were listed zs the cause of
High wind gusts followed a cold front across Southern New Jersey. ;;:idints,lpower o:tages, a;d ciTMUnication aystem
The high winds began at around 4 PM over western sections along the lu E?' cy veat ir :is 2 SOC :;e as the reason for
Delaware River and at around 5:30 BM along the Atlantic Coast. The @ plane’s emergency landing at Griffis Alr Force Base
high winds persisted Zor an hour or more before subsiding somewhat.
In Camden a large portion of the roof was blown off of & church. M-25-V (ghinebeck)
Cne mar was injured when the brick chimney of a warehouse was blown H-21-¥ (anaywanda)
off and onto the car in which he was sitting. Trees, tree limbs and M-24~Y (Vawaywanda)
power lines were downed all across Southern New Jersey. In Swedes-
boro, Gloucester County wind gusts were estimated at 77 mph at 4 PM.
kind gusts were estimated at 65 to 70 mph at Trenton in Mezcer County Areavide 26 0200FST 0 0 5 4 11:::3”“8
n

Rain, freezing rain and snow covered Eastern New York
for the second time in a matter of days.

Genesee County

Perry and Warsaw {03

30 NEW YORK, Western
Chautauqua County
Dunkirk 01 010O0EST

early morning

0 0

Dunkirk received 12 inches of snow.

0 0

3

0 Snow

0 High Winds (50)

[Very strong winds dovned trees and power lines.

Erie County
Springville

Cattaraugus County
Salamanca

Oswego County
Oswegd

Wayne County
Sodus

Chautauqua County
Sherman

Steuben County
Bath, Campbell
and Corning

Genesee County
Batavia

Chautaugua County
Dunkirk, Portland,
and Brocten

Ontaric County
Geneva

Wayne County
Newark and Lyons

Erie County
Buffalo
City of Tonawanda

Allegany County

and Wellsville

Lewis County
Barnes Corners

Alfred, Whitesvilld

22  morning

22 evening

23 early morning
23  morning
23  morning
23 Q900EST
23  morning
23 morning

[damaged by the waves.

29  1030EST

0

High winds and freezing raln caused many
iproblems, and school clesings.

oo

0

Trees and power lines were dowmed.
jhaving been crushed by falling trees.
[House Pier at the north end buckled under the force of the waves
generated by the strong winds.

10 030CEST 0 4 0 Snow
10  1900EST 0 3 0 Snow
10  2100EST 0 3 0 Snow
10  2I00EST 0 4 Q Snow
Snowfall amounts were as follows:

Springville 12 iaches

Salamanca 8 dnches

Oswego 8 inches

Sodus 14 inches

18 0300EST Q 3 0 Snow

Sherman received 12 inches of snow.

Freezing Rain

0 4 0 High Winds and

Freezing Ralo

accidents, minor power

0 4 0 High Winds (62)
0 4 0 High Winds

0 3 0 High Winds

0 3 0  High Winds (56)
0 3 0 Freezing Rain

0 & )

There were reports of cars
In Seneca Lake, the Light

Freezing Rain

Several hemes along the lake were

Freezing rain caused nany vehicular

0

accidents and was blamed for the cancellation of schools.

0 3 0 Snow

Barnes Corners received 8 inches of snow,
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31 NORTH CAROLINA — OHI0
NCZ001- 002-009- 28 1400EST 0 o 0 0  High Winds 0HZ003 09 2225 EST 0 0 7 0 Heavy Snow
East Lakeshore
NC Mountains and A strong cold front swept across the state during the .
Northeast NC early afterncon producing winds from 50 to over 100 MPH at high Six to twelve ix:\ches of snow fell over most of Geauga, Lake and
elevations in the mountains. At Crandfather Mountain a gust to Ashtabula counties. The heaviest snow fell in Harpersfield and
127 MPH was reperted at 2:00 PM. Winds of 25 to 35 MPK were Hartsgrove, both in northern Ashtabula County. The snow began at
common across the Western Pledmont. Winds gusted to 50 to 60 MPH 0700 EST on the Sth and ended at 0700 EST on the 12th.
from near Duck to Elizabeth City as the front approached the
¥ ep 0H2003 17 1238 EST 0 0 ? 0 Heavy Snow

32 NORTH DAKOTA

NDZ003-004-006-007~
008-009~011-012-013=
016-017

Most of southern,
central and eastern
North Daketa

NDZ002-003-004-006-
007-008-011-012-013~
014-015-016-017-018
Southern, eastern and
parts of northwest
North Dakota

33 OHIO

OHZ003
East Lakeshore

northeast coast.

13 1300CST 0 0 4 0 Heavy Snow
to High Winds
2330CST Sleet

Freezing Rain

A deep low pressure center moved southeast out of Canada into
northwest North. Dakota arcund Noon on the 13th. This center
continued to move rapidly southeastward to just north of Bismarck,
in south-central North Dakota, by 1B0OCST. The fast-moving syatem
then moved eastward reaching Minnesota by midnight of the 13th.

This system brought a varlety of weather to North Dakota.

In the north-central and northeast sections, heavy snow occurred
along a narrow line from Bottineau, in north-central North Dakota
near the Canadian border, southeastward to Devils lake then east
to Grand Forks. Six to nine inches of snow fell aleng thie path.

The heavy snow caused numerous minor traffic accldents, and some
schools had to close.

In the southwest and south-central sections, strong northwest winds
developed over southwest North Daketa during the afterncon and
spread into south-central North Dakota by early might. Wind gusts
to 55 mph were recorded at the Dickinsen airport, while gusts teo
56 mph were recorded at the Bismarck airport. The winds diminished
by midnight.

[In addition, freezing rain and sleet occurred over parts of central
bna southeast North Dakota. This mixed precipitation made roads
jand highways very slippery. A truck loaded with ccal toppled on
Hts side on State Highway 200, while a semi-trailer overturned on
Hce-covered U.S. Highway 52.

25 2100CST 0 0 0 0 Heavy Snow

to
27 0500C8T

Snowfall intensified over western and central North Dakota early
Christmas night, and spread eastward across the state during the
learly morning of che 26th.

fThe snowfall was widespread over North Dakota. Heavy snow accurred
over all but the north-central section and northwest corner of the
state.

In addition, east to northeast winds of 15 to 30 mph caused blowing
and drifting snow, and brought wind chill temperstures down to
50 below at times.

[The snowfall slowly diminished .over western and central North Dakota
the night of the 26th, and in the east the norning of the 27th.

Chis storm delayed air and highway traffic, stranding pos:~Christmas
phoppers and travelers. Police in the City of Fargo had to erect
barricades along some snow- and traffic-blocked streets.

Fhe storm was also beneficial to North Dakota, bringing some drought
kelief and improving thne outlook for Spring planting.

02 1200 EST 0 0 ? 0 Heavy Snow

Six to twelve inches of snow fell north and east of an area
bounded by Mentor, Chardon, Jefferson ard Monroe Center. The
heaviest snow fell north of Interstate 30 in Ashtabula County.
;‘lr:; snow began at 0000 EST on the lst and ended at 0000 EST on the

East Lakeshore

OHZ001-002
Northwest and South-
Central Ohio

OKZOEC-ONE

3% OREGON

ORZ001-005-006-013
Nerth Oregon Coasat,
Cascade Mountains,
and Siskiyou
Mountains

ORZ005-006-013
Cagcade and
Siskiyou Mountains

Eastern Oregonm,
Southwestern Oregon,
and Cascade
Mountains

ORZ011
Northeast Mountains

ORZ001~002-006-011~

North and Central
Coast, Cascade
Mountaing, and
Northeast Mountaing

Six to ten inches of snow blanketed Geauga, Lake and Ashtabula
counties. The highest snow amounts recorded were 16 inches in
Chardon, Geauga County; and 13 inches in Kirtland, Lake County.
‘The snow began at 0800 EST on the 17th and ended at 1000 EST on
the 18th.

Entire Month . 0 0 0 o} Drought

South-Central Ohio averaged two and sixty-two hundredths (2.62")
inches of precipitation, which was 89 percent of normal.
[Northwest Chio averaged one and ninety-three hundredths (1.93")
inches, which translates into 84 percent of normal.

South-Central Chio improved from the Severe to the Moderate
category of the Palmer Drought Severity Index. Northwest Ohio
cemained in the Severe category. Around ? inches of precipitation

3 OKLAHOMA

is needed to end the long-term drought in both of these areas.

27 0600CsT- 0 5 1 ?
1600CST

Heavy Snow

Up to 4 inches of snow fell across portions of East-Central
and Northeast Oklahoma. The snow was mixed with sleet and
freezing rain at times. Five injuries were attributed to
automcbile accidents as roads became snowpscked. The counties
of Delaware, Sequoyah, Cherokee, and Mayes received the
heaviest gnowfall vith amounts of 4 inches common.

20 0400- Q [ ? 0
1600PST

Winter Storm,
High Wind

A strong cold front produced winda of up to 62 mph on the north
coast of Oregon and 6 to 12 inches of snow 1n the Cascade and
Siskiyou mountains,

21 2000PST- 0
22 1600PST

4 strong cold front followed by very cool, unstable air produced
the heaviest 24-hour snowfall totals for the month. (Crater Lake
received 19 inches of snow and Mount Hood Meadows had 18 inches.

Heavy Snow

23 1700PST=- 0
24 1000PST

Winter Storm

A low pressure system deepened off the gouth coast of Oregon

and moved inland along the southern border. Two to four inches
of snow fell in the southwest interior of the state; up to 6
inches of snow fell across moat of eastern Oregen above 2000 feet
in elevation, Up to a foot of sanew fell in the Cascades.

28 20002ST- 0 ? ? 0
29 1000°ST

Overrunning moisture phead of a cold front produced 4 to § inches
of gnow in the mountaina of northeast Oregon. Strong southerly
winds of up to 40 mph with blowing snow closed sections eof
Interstate B4 between Baker and Lagrande.

Winter Storm,
Blizzard

29 1900PST- 0 ? ? 0 Winter Storm,
30 1700psT High Wind,
Blizzard

A strong cold front produced winds of up to 58 mph on the north
and centrzl coast of Oregon. Eight inches of snow fell in the
Cascades, and 6 inctes fell in the northesst mountains in addicion
to the previcus day's snow. Winds of up to 40 mph in the northeast
mountains caused blizzard-like conditions, again causing the

closure of Interstate 84 between Baker and Lagrande.
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% PENNSYLVANIA, Eastern 3% SOUTH DAKOTA
PAZ009-011-012 28 1445EST 3 7 6 0 High Wind (64) Hughee Caunty, pa 1539 CST 1 "] 2 2 Celd
:dams, York, High wind gusts developed behind a cold front that moved across Fierre "
ancaster, and the area. The high winds continued for 2 h bef
Lebanon Counties; : 8h winds contlmied or Z hours or more before R man died of exposure near Pierre. M1&0
AlL of East-Central subsiding somewhat. The high winds began in Adams County in the P . .
and Southeast west shortly before 3 PM and along the Delaware River in the east p— hs 1130 ¢ 2 2 3 2 High Wind
g . o i in
Pennsylvania by shortly after 4 PM. Many trees, tree limbs, power lines, and Northwestern 1609 BST @

signs were downed throughout the area. The high gusts also damaged
or tore off portions of roofs. Plate glass store or show reom
windows were blown in, as were other windows. Many automobiles or
trucks wete damaged or destroyed by falling trees or other debris.
In Bedminster Township, Bucks County, a man was killed when a tree
fell on his pickup truck. In Philadelphia, a decorative brick
parapet was blown off a factory and killed two people sitting in
automobiles four stories below. Quite a few houses were damaged
by falling trees. Trailers and one cinder block building were
blown off their foundations. A York County communications tower
was blown down. In Lancaster County, two people were injured when
hit by a Christmas tree blown off of a supermarket roof, three
Anish people were injured when winds upset their buggy, and two
people were injured when a tree blew over onto thelr automobile.
Power outages were experienced by 75,000 or more custcmers. Some
of the higher reported wind gusts were: 74 mph at Lancaster Alr-
port at 3:45 PM, 52 wph at Herrisburg's Capital City Alrport at
3:16 PM, 70 mwph at G. 0. Carlson Airport near Coatesville in
Chester County, 62 mph at Allentown Airport at 4:04 PM, 58 mph at
Philadelphia International Airport at 6:23 PM, 69 mph in Kulpsville
1in Mengomery County between 3:30 and 4:30 PM, and 70 mph by the
Philadelphie Electric Company in Delaware County between 4:30 and
5:30 PM. Some minor tree damage and power outages were also report=

ed in Carbon and Schuylkill counties. M35V, F63v, M58V.

.

3 PENNSYLVANIA, Western

PAZ002
Northwestern
Pennsylvania

PAZ001-002
Horthwestern
Pennsylvania

01 2200 EST 0 0 o 0
8ix to ten inches of enow fell iInland of Lake Erle.

Heavy Snow

11 0400 EST . 0 ¢ ] Q

Eight to ten inches of snow fell along the Lake Erie shoreline
and just inland.

Heavy Snow

37 RHODE ISLAND

RIZALL
Statewide

28 1700- 0 1] 4 [ High Winds

2200EST
A fast-moving cold front was accompanied by a period of strong
and gusty winds during which gusts were reported to be between
40 and 60 mph across the state. Falling trees and tree limbs
resulted in scattered power outages. Up te 1200 electric
customers were affected.

3 SOUTH CAROLINA

5CZ003
Zastern Piedmont

28 M 0 0 0 5 Fo}rest Fires

Gusty winds following a cold frontal passage reached 35 to 45 nph
across much of the state. There was very little, if any, wind
damage reported. The winds contributed to forest fire damage in
the eastern Piedmont.

Sauth Dakota

Stanley County,
Fort Pierce

SD2204
Northeastern
South Dakota

5D20e1-p82-093~
024-005-00L~-B28~
p7-e10-211
Western and
Northern South
Dakota

10 TENNESSEE

Madison County

Shelby County,
Memphis

Williamson County,
Franklin to
Brentwood

Tipton County,
Covington
Shelby County
Fayette Gounty

ftrong winds occurred across northwestern South
Pakota with a peak gust of 71 mph recorded at Buffalo.
Minor damage occurred to a few small buildings.

le 182D MST 1 a 2 Cold

P woman died of expasure near Fort Pierre. FB50.

R2 1241 to e o e "]

Heavy Snow
2108 CST .

Meavy snow occurred across nartheastern South Dakota
pn the 22nd. Some of the larger amounts measured were
V inches at Columbia, 6.5 inchaes at Aberdeen and 5
inches at Faulkton.

pS- 1Bed to e e Q a
P6  182@ CST

Heavy Snaw

Fix to twelve inches af snow fell across western and
horthern Suuth Dakota. The follewing is a list of
knowfall amounts in inches.

Timber Lake 12
Eeneca, Hoven 19 to 12
Rberdeen 11
Pierre, Eureka, Blunt 8
Fhelsea, Redfield, Cottonwood, Rapid City 7
Ferney, Huron, Eden [
24 0215CST 0 0 1 0 Thunderstorm wind

A severe thunderstorm knocked down several large Crees and
numerous tree limbs in the western part of the county as it moved
east across the county,

24 D&45CST 1] 0 2 [} Thundergtorm wind
A severe thunderstorm produced damaging winds as it passed through
Memphis moving east. A storage building and fence were destroyed
at one buginess and a number of business signs were blown dowm

and damaged.

24 0604 to 6.0 150 1 7 7 0
0613CST

Tornado (F4)

A tornado touched down shortly after 6am in the Rebel Medows area
of northwest Franklin, The tornade moved northeast at arouad

45 mph, leaving a spotty pathi of damage. The damage was severe

in the places that it touched down. It 1lifted up for good in the
Brenthaven area of the eastern part of Brentwood. Property

damage was estimated at arouwad $8 million. Approximately 54 homes,
13 apartment units, 31 businesses and six parked airplanes were
damaged or destroyed. There were seven reported injuries, One
man was killed when the roof of his house fell in on him. MB5P

27 1810CST 0 0’ 2 o] Thunderstorm wind
27 1840CST 0 0 2 0 Thunderstorm wind
27 1855CST 0 0 2 0 Thunderstorm wind

iDamaging thunderstorm wind blew a door off and knocked out several

windows at the Covington Manor Nursing Home in Covington.

Damaging thunderstorm wind knocked down trees and power lines in

portions of Shelby County and pea sige hall was reported in

Bartlett of northeast Shelby County. In Fayette County trees were
ked down along Macon Road near the town of Macon as a severe

thunderstorm passed through.
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41 TEXAS, Northern a2 UTAH
Anderson County: UTZ003 14 1855MST [ [ 0 Righ Wind (G57)
3 N Palestine 7 1715CST 0 0 ? ?  Hail (0.88) UTZ003 14 2240MST 0 0 [ 0 High Wind (G87)
5 NE Palestine 7 1740CST 0 0 ? ?  Hail (0.75) 12003 15 0705MsT 0 0 2 0 High Wind (G83)
2 5 Neches 7 181065T a o ? ?  Hail (1.75) Wasatch Front .
3 A severe canyon wind episode caused an estimated 10 million
Jacksarville 7 17200ST o 0 ? ?  Hail (0.75) dollars damege along the Wesatch Front. Wind gusts from 60 mph
New Sumerfield 7 1745CST 0 0 ? ?  Hail (1.75) to over 100 mph were reported by spotters from Davis County
7  1852¢ST 0 0 ? ?  Hail (0.75) porth along the Wasatch front mapy times during the night.
2 E Centerville Most of the damage occurred in Davis and Weber Countiea, with
some damage as far north as Cache County. The Ogden Defense
Thnderstorms produced hail in Anderson, Cherckee, and Leon Depot sustained an estimated $1.03 million in damage to roofs,
Coumties. broken windows, doors, etc. One house under construction was
destroyed, and several large trucks were blown over.
County 27 1115CST 0 [} ? 7 TSM Wind
2 N Sulphwr Springd UTZ003 18 0625MST 0 0 1 0 Heavy Snow
Harrison County 27 1510CST o ] ? 7 TS Wind UTZ006 19  0815MST 0 (] 1 0 Heavy Snow
Karnack . UTZ011 19 0820MST 0 0 1 0  Heavy Snow
Parpla Courtty 27 1640CST Q 0 ? 7 TSM Wind Wasatch Front,
4 SE Deadwood Southwest Valleys, | A low pressure center moving through Southern Utah produced
Shelly County: Southern Mountains | heavy snowfall as far north as Uteh County overnight. Spotters
2 SE shelbyville 27 1710GST Q [} ? ?  TSTM Wind in Orem and Provo reported fram § to 12 inches of snow
Huxley 27 1710CST o 0 ? ?  TSTM Wind accunulation during the early morning hours. In the southern
mountain areas spotters reported 10 inches at Duck Creek and 16
A thunderstorm a barn and blev down three inches at the Elk Meadows ski resort. Two people were killed

downburst  destroyed
telephone poles two miles north of Sulhpur Springs. Downbursts
blew down trees at Karmack. Trees were also blown down four
miles southeast of = Deadwood and two miles southeast of
Shelbyville. A roof was hlown off a barn at Huxley.

21 TEXAS, Sout

Hardin County

Tyler County

Orange County

Jefferson” County

Orange County

hern

22 1730C8T 0 0 4 0 Tstm.Wind (7)
High winds from a tiuncerstom tore the roof off of a residence
just northeast of Votaw in the northwest part of county. Nearby
sheds were destroyed and tree limbs downed.

22 1745C8T 0 0 4 0 Tstm.Wind (?)
High winds from a thunderstorm, likely the same cell that produced
the damage above, blew the roof off of a home east of Warren in
the southern part of the county. Nearby trees were uprooted and
lots of limbs downed.

27 2105CST 0 0 o ?  TstmWind (2)
High winds from a thunderstorm blew over large trees north of
Vidor.

27 2115C8T ¢ 0 0 ?  IstmWind (?)
High winds from a thunderstorm downed large tree limbs in the
City of Port Arthur.

27 Z115C8T 0 0 0 ?  IstmWind (?)

High winds from a thunderstorn downed large tree limbs near

Mauriceville in the northern part of the county.

41 TEXAS, Western

Culberson County

Lubbock County

Midland County

5 1549 MST ¢ 4] q 0 High Wind (64)
A westerly gradient wind gusted in excess of 50 knots between
0849 MST and 1929 MST at Guadalupe Pass, in the northwest corner
of the county. Between 1549 and 1729 MST gusts attained a speed
of 64 knots at the remote mountain site. No damage was observed
in the sparsely populated area.

5 1458 CST 4] 4] Q 0 High Wind (50)
Gradient wind gusted tc 50 knots at Reese Air Force Base, in the
westernmost portion of the county.

No damage was reported.

8 0804 CST 1 0 4 0 Ice Storm

A winter-like storm that brought icy roadways across the courty
resulted in a number of automcbile accidents and at least one
fatality.

Ice pellets began to fall ac Midland Regional Alrport at 0200
CST and continued until approximately 0800 CST. Freezing rain
accompanied the sleet between 0700 and 0800 CST, and the mixed
freezing precipitation created very dangerous road conditions.
Rush~hour accideats totalled approximately two dozen, among
which was the fatal cellision at 0804 CST on Briarwood Avenue in
northwest Midland, The victim, 26-year-old Debra McAden of
Midland, lost contrcl of her automobile and collided with an oil
field truck.

F26V

UTZ010

UTZ001

UTZ003

U?TZ005

U1Z011

UTZ010

UT2003

Ceache Valley,
Korthern Mountains,
Wesatch Front,
Southern Mountains,
and the Castle
Valley

UTZ008

UTZ010

UTZ003

uT2003

Southeast Valleys,
Northern Mountains,
Wesatch Front

UT2005
Castle VYalley

UTZ008

UTZ001

UTZ005

UTZ011

UTZ010

UTZ003

UTZ003

Southeast Valleys,
Cache Valley,
Castle Valley,
Southern Mountains,
Northern Mountains,
and Wasatch Front

UTZ002
Box Elder County

_further south in Davis and Weber Counties by wmidday.

when & small ear slid out of control on snowpacked Highway 6
west of Seldier Summit, and was hit broadside by a truck in the
other lane.

21 OBOOMST 0 [ 1 0 Heavy Snow
21 0930MsT 0 o 1 0 Heevy Snow
21 1210MST o 0 1 0 Heavy Snow
21 1336MST 0 0 1 0 Heavy Snow
21 1525MsT 1] 0 1 0 Heavy Snow
21 1600M37 [ ] 1 0  Heavy Snow
21 1705MST o 0 1 0  Heavy Snow

Heavy snow spread across the northwest part of Utah during the
morning hours, then moved into the south during the afternoon.
Overnight snowfall emounts in the northern Wasatch ski resorts
ranged from 4 to 9 inches. In the Cache Valley 4 inches of new
snow accumulated overnight, with 4 to 6 inches piling up

A spotter
in Price reported 8-10 inches of new snow by early afterncon.
In the Southern Mountains, Duck Creek and @lendale reported B
and 10 inches respectively by the early afterncon hours. By
late afternoon m spotter in Spanish Fork reported B inches of
new snow, and the Alte ski resort had recorded 11.5 inches of
new snow in the 12 hours. preceding 4 p.m..

23 0610MST 0 0 1 0  Heavy Snow
23 0625MST 0 0 1 0 Heavy Snow
23 0745MST 0 0 1 0  Heavy Snow
23 1136MST [ 0 1 0 Heavy Snow

Heavy snowfall occurred overmight for a wide range of locations
across the state. From 6 to 12 inches fell in the Kenab area,
and § to 13 inches in the northern Wasatch Mountains. Four to
six inches fell along the Wasatch Front during the night, then
an additional 5 inches fell during the morning hours between
7:30 a.». and 11:35 a.;m. in Centerville, and Bountiful.

24 0625MST 0 0 1 0 Heavy Snow

Five to six inches of snow fell in Clawson overnight.

26 0430MsT 0 0 1 0 Heavy Snow
26  0B630MST 0 0 1 0 Heavy Snow
25  0G50MST )] 0 1 0 Heavy Snow
25  0850MST 0 0 1 0 Heavy Snow
25  0910MST 0 [} 1 0  Heavy Snow
26 0935MST 0 0 1 0  Heavy Snow
25  1835MST 0 0 5 0 Heavy Snow

A low pressure system in the south end mnother Pacific sterm
moving into the north produced heavy snow over much of the
atate on Christoes Day. By the early morming hours from 4 to
12 inches of new snow had fallen over many of the western
valleys of the state, and nearly two feet in a few of the
mountain locations. A few of the heavier storm total amounts
included, 14 inches at Clarkston by 9:25 a.m., 21 inches at
Deer Valley by 1:15 p.m., 12 to 14 inches in the Salt Lake
Valley for the 24 hours ending at about 5:00 p.m., and around
14 inches in some spots in Davias County. The roof of a Fred
Meyer store caved in near the end of the storm, due to the
large accumulation of snow.

31  2110MST 0 1] 1 0 Heavy Snow

The Utah Highway Patrol in Box Elder County reported 6 to 8
inches of new snow mccumulation during the evening hours.
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43 VERMONT 16 WEST VIRGINIA
Statevide 10 PM to 0 ? 1 ? Cold Wave Hampshire County 28  0230EST 0 0 ? ) High Winds
16 wWinds reported to be in excess of 80 mph folded over a 300 foot
Cold temperatures tied or set many records across Vermont. section of roof from an elementary school, causing an estimated
Power demands reached or exceeded previcus peak demands. $75,000 damage. Trees were blown down and signs were damaged
Hundreds of broken water pipes, and fires were blamed en also.
the cold wave.
Berkley County 28 0250EST 0 0 7 0 High Winds
— ? K
Statevide 20 ggggEST 0 4 3 : Freezing Rain Wind gusts in excess of 50 mph blew through the county, downing
trees and pover lines vhich blocked roadways. The high winds
Freezing rain brought morning traffic te a standstill. were associated with a strong, fast=-moving cold front.
Hundreds of accidents were reported around the state.
One male was injured when he vas tossed off the back of
a refuse truck as it slid and spun out of contrel on an
ice-covered road.
47 WISCONSIN
WIZ001-002 13 Evening into 0 [ 0 0  Heavy Snow
Lake Superior 14 Moming
4 VIRGINIA Snowbelt
A snowstorm dumped fram 6 to 10 inches of snow across
VA3002-003-006- 7 2300BST 0 0 ? 0 Snow the Lake Superior Snowbelt. Snow amounts included 10

inches at Poplar (Douglas Countyl, B inches at Iron
River (Bayfield County) and Mellen (Ashland County).
US Highway 2 across the snowbelt area became snow
covered and a few accidents were reportasd.

007-008~009-010-
011-012-013-014~ Snov began just before midnight, Deceaber
015-016 7 in extreme southwestern Virginia then
overaspread central and eastern Vigginia
on the 8th and the morning of the 9th.
The heaviest snow fell in the mountain
districts during the predaylight hours.
8kyline Drive closed at Big Meadows in
Page County where 7 to 8 inches fell.

Up to B inches fell in Bland County and

4 to 6 inches in Pulaski County. Seven to
9 inches waes reported in Tazewell County.
Generally 1 to 3 inches fell in the piedmont 18 WYOMING
and coastal areas during the late morning
and nidday hours on the 9%th,

WYZ005-010- 07 0001 TO 0 0 0 0 SNOW
011-012-0186- 2000MST
- 3 017 .
Entire State 28 1430-17008BST 0 9 5 0 Hl?gswt:,l NORTRERN WRONT
R )
Strong winds developed behind a cold fronmt, WIND RIVER
producing videspread damage. Gusts reached BASIN .
48 knots in Roanoke, knocking over a partially CENTRAL PLAINS,
conatructed wall, injuring two workers. In EASTERN PLAINS,

Augusta County winds peaked at 45 to 50 knota. LARAMIE VALLEY,

An empty 18-wheeler vas blown off 1-81 in SOUTHEAST
Shenandoah County, where gusts reached 50 PLAINS
knots. A townhouse wag partially destioyed A WEAR UPPER-LEVEL STORM SYSTEM COMBINED WITH A
when 40 to 50 knot winds blew over a fire MOIST, UPSLOPE, NORTHEASTERLY SURFACE FLOW PRODUCED
wall, Dulles Airport reported a peak gqust GENERALLY ! TO 4 INCHES OF SNOW ACROSS EASTERN
of 49 knots at 3;28 pm; 49 knots wasm also WYOMING DURING THE 7TH, WITH 6 TO 8 INCHES IN THE
reported in Richmond, where pieces of LARANIE RARGE. SOME SPECIFIC SNOWFALL AMOUNTS
building material on the 15th and 16th INCLUDED 4 INCHES AT SHERIDAN AND DOUGLAS, WITH
floor of a hotel were ripped off, NWorfolk 3 INCHES AT CHEYENNE AND LAKDER.
Adrport reported 44 knots at 2145 pm, A
church addition was damaged in King william WYZ016 08 0001 TO [T 0 0 H1GH
County by 56 knot gusts. Four construction LARAHIE VALLEY 0200MST HIND
workers were injured in Prince William DURING THE EARLY MORNING OF THE 9TH, STRONG
County where a roof blew off a house under SOUTHWEST WINDS HAVING SUSTAINED SPEEDS OF 50 MPH
conatruction. Three older persons in the WITH GUSTS TO 61 MPH OCCURRED AT VEDAUWOO. THIS
northern part of the state were injured IS LOCATED NEAR THE INTERSTATE 80 SUMMIT ABOUT
by debris. Numerous txees and power lines were 20 MILES WEST OF CHEYENNE.
downed, causing widespread pgverlgu‘tlagel.
Several unoccupled cars were demolishe 0E_
by falling tuza in northern Virginia. S}’,é?gfl‘_’giz_ 13 g‘iggﬂgg 00 ’ o 3{3};
Average winds in northern Virginia were 016-017
35 to 43 knots, The vinds followed a cold NORTHEWEST
front that alsc produced a sharp temperature CHINOOK
drop; many areas dropped 20 to 25 degrees NORTHERK FRONT
in 1 to 2 hours. ,

NORTHEASTERN

PLAINS ,

CENTRAL PLAINS,
EASTERN PLAINS,
LARAMIE VALLEY,
SOUTEEAST
PLAIRS .
THE COMBINATION OF A STRONG, WESTERLY UPPER-LEVEL-
TON FLOW AND AN EMBEDDED DISTURBANCE CREATED STRONG
15 WASHING CHINOOK WINDS OVER A SMALL PORTION OF NORTHWESTERN
WYOMING ALONG WITH MOST OF THE EASTERN PART OF THE
zﬂzog‘l;'oozgon y 12 1800PST 0 0 4 0 High Wind COWBOY STATE ON THE 13TH. RUMEROUS REFORTS OF
orthwest Inrerior SUSTAINED WIND SPEEDS OF 40 MPH WITH GUSTE IN
o NortheCencrad | e of Bedbioh Celummia couaed Strons EYCESS OF 60 UPH HERE LOGGED. SOME OF THESE
Washington winds during the evening in the Northwest Interior and overnight REPORTS INCLODED THE CITY OF CODY, IN FAR NORTH-
in parts of North-Central Washington. Power outages were WESTERN WYOMING, WITH A GUST TO 63 MPH AT 1045
scattered from Port Angeles, across Kitsap, Snohomish, and King MST AND SHERIDAN HAVING 4 GUST TO 62 HPH AT 1125
counties, and into Okanogan County. A falling tree near Port MST. VARIOUS LOCATIONS IN CASFER HAD GUSTS
Angeles damaged a vintage sports car and caused minor damage to BETWEEN 58 MPH AND 67 MPH. FINALLY, SEVERAL
the house next to which it was parked. Wind gusts to 56 mph INDEPENDENT OBSERVERS ABOUT 25 TO 50 MILES NORTH
caused a half hour closure of the Hood Canal Floating Bridge. gggC§%E%Enggcgggggepgﬁhwig?EggggS BETWEEN 55
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—WYOMING WYOMING
WYZ012-016- 14-  0BOONST- 0o 0 o 0 SHOW WYZD13 24~ 1930MST- 0 0 o o HEAVY
017 15 12004ST SOUTHWEST 25  2300MST SNOW
EASTERN PLAINS,
LARAMIE VALLEY, WYZ010-011- 25 0100 TO 0 0 [ 0 SNOW
SOUTHEAST 014-015-016 2359MST
FLAINS WIND RIVER
BASIN,
WY2013-014 14~ QBOOMST- U 6 5 0  BLIZZARD CENTRAL PLAINS,
SOUTHWEST 15  1200MST RED DESERT,
RED DESERT SOUTHERN
MOUNTAINS,
WYZ015 14- 1200M5T- D 6 0 0  HEAVY LARAMIE VALLEY
SOUTHERN 15 1200MST SHOW
MOUNTAINS
AN UPPER-LEVIL STORM SYSTEM DEVELOPING OVER THE
NORTHERN ROCKIES PRODUCED WIDESPREAD SNOW ACROSS
AN UPPER-LEVEL STORM SYSTEM, MOVING EASTWARD MUCH OF THE COWBOY STATE DURING THE 25TH. THE
THROUGH THE ROCKIES, AND A STRONG ARCTIC COLD LARGEST SNROWFALL REPORTED WAS AT EVANSTON, WHERE
[FRONT MOVING SOUTHWARD ALONG THE EAST SLOPES OF 12 INCHES PILED UP IN ABOUT 27 HOURS. OTHER AREAS
[THE MOUNTAINS, COMBINED TO PRODUCE ADVERSE WEATHER MOSTLY IN CENTRAL WYOMING ACCUMULATED BETWEEN 2 AND
ICONDITIONS ACROSS SOUTHERN WYOMING. DURING A 24- 6 INCHES. SOME REPQRTS INCLUDED 5 INCHES AROUND
HOUR PERIOD ENDING AT 1200 MST ON THE 15TH, THE LANDER AND IN THE SNOWY RANGE MOUNTAINS. THE
SNOWY RANGE SKI RESORT RECEIVED 11 INCHES OF NEW INTERSTATE 80 SUMMIT, AEOUT HALFWAY BETHEEN
ISNOW. MOST OTHER LOCATIONS ACROSS SQUTHERN CHEYENNE AND LARAMIE, PICKED UP ABOUT 3 TO 4
WYOMING ACCUMULATED 1 TO 6 INCHES. SOME OF THESSE INCHES OF NEW SNOW.
[REPORTS INCLUDED 6 INCHES AT LONETREE AND 4 INCHES
AT LYMAN, LOCATED IN THE EXTREME SCUTHWESTERN
IPORTION OF THE COWBOY STATE. THE AIRPORT AT WYz016 26 0800 TO 0 a 0 0 HIGH
LANDER PILED UP § INCHES OF NEW SNOW. LARAMIE VALLEY 1200HST WIND
TN ADDITION TO THE SNOW, STRONG NORTHEAST RINDS DURING THE LATE MORNING OF THE 26TH, SUSTAIRED
OF 20 TO 35 MPH WITH FREQUENT GUSTS TO AROUND 50 WIND SPEEDS OF 45 TO 55 MPH WITH GUSTS TO 63 MEH
MPH DEVELOPED OVER SOUTHWESTERN WYOMING DURING THE OCCURRED AT VEDAUWOO. THIS IS LOCATED NEAR THE
14TH. THIS CAUSED BLIZZARD CONDITIONS AS SURFACE INTERSTATE 80 SUMMIT, ABOUT HALFWAY BETWEEN
WISIBILITIES WERE REDUCED TO NEAR ZER0. THE CHEYENNE AND LARAMIE.
RESULT WAS NUMEROUS AUTOMOBILE ACGTDENTS AND THE
[CLOSURE OF INTERSTATE 80 BETWEEN EVANSTON AND WYZ002-016 29 0600 TO [ O 0 HIGH
LYMAN. TWO ACCIDENTS RESULTED IN FATALITIES, NORTHWEST 2359MST WINTD
ITHREE MOTORISTS WERE KILLED AND 4 INJURED DUE TO CHINOOK ,
WEATHER-RELATED ACCIDENTS ON INTERSTATE 80. ALSO, LARAMIE VALLEY
[TRESE WINDS BLEW DOWN A 25- BY 50-FOOT GARAGE AT A
HOME RESIDENCE NORTH OF EVANSTON, RESULTING IN
KBOUT 25,000 DOLLARS IN DAMAGE. OTHER ISOLATED STRONG WINDS DEVELOPED ABOVE 7,500 FEET DURING THE
DAMAGE TO STRUCTURES WAS REPQRTED THROUGHOUT THE EARLY MORNING OF THE 20TH AND CONTINUED FOR THE
LITY OF KVANSTON AND UINTA COUNTY. REST OF THAT DAY. CODY, LOCATED ALONG THE EAST
SLOPES OF THE ABSAROKA MOUNTAINS IN NORTHWEST
WYOMING, HAD WIND GUSTS TO 58 MPH. ALONG INTER-
STATE 80 FROM CHEYENNE TO BAWLINS, WINDS
WYZ001 20- 1B0ONST- 0 ¢ 0 0 HEAVY GUSTED IN EXCESS OF 80 MPH ABOVE 7,500 FEET.
NORTHWEST 21 1930M5T SNOW CRYSTAL RESERVOIR, ABOUT 15 MILES WEST OF
MOUNTAINS CHEYENNE, LOGGED GUSTS GREATER THAN 80 MPH. WINDS
GUSTING OVER 80 MPH WERE ALSO REPORTED IN THE
WYZ007-013 20- 1BOOMST- 0 0 0 0 SNOW LARAMIE RANGE, ABOUT HALFWAY BETWEEN THE CITIES OF
WESTERN 21 1930MST CHEYENNE AND LARAMIE.
MOUNTAINS ,
SOUTHWEST
THE COMBINATION OF AN EASTWARD-MOVING UPPER-LEVEL
TROUGH AND A SURFACE PACIFIC COLD FRONT
RESULTED IN A FAIRLY PROLONGED EVENT OF MOSTLY
LIGHT SNOW ACROSS EXTREME WESTERN WYOMING. THE
EXCEPTION WAS OVER THE NORTHWEST MOUNTAINS WHERE 49 ALASKA, Northern ————— N0 REPORT RECEIVED
11 INCHES OF NEW SNOW FELL AT GRANT VILLAGE, LO- '
CATED IN YELLOWSTONE PARK, AND A& SKI AREA AT TETOHM
VILLAGE, NORTH OF THE TOWN OF JACKSON, HAVING
REPORTED 7 TO 10 INCHES. OTHER AMOUNTS INCLUDED 2
TO 4 INCHES IN THE TOWN OF JACKSON, 3 INCHES AT
EVANSTON AND 1 INCH aT KEMMERER. OLD FAITHFOUL AND
THE SOUTH ENTRANCE, LOCATED IN YELLOWSTONE PARK,
ACCUMULATED & INCHES AND 4 INCHES OF NEW SNOW,
RESPECTIVELY.
WYZ016-017 22 0200 TO o 0 o0 0 HIGH i ALASKA, Southern
LARAMIE VALLEY, 1200MST WIND
SOUTHEAST North Gulf Coast 2 1BDOAST 0 [} 3 0 High Winds
PLAINS
A strong 962 mb low in the Gulf of Alaska produced
wind gusts ko 60-65 mph from Kodiak Island east to
DURING THE MORNING HOURS OF THE 22ND, STRONG WINDS Yakutat. Heavy snow east of Anchorage triggered
WERE REPORTED ACRO55 FAR SOUTHEASTERN WYOMING. caven avalanches.
SOME PEAR GUSTS INCLUDED 63 MPH AT VEDAUWOO,
LOCATED ABOUT 20 MILES WEST OF CHEYENNE, AND 59 Aleutians 3 1800 AST ¢ o 2 D Blizzard
MPH AT THE CHEYENNE AIRPORT. AN OBSERVER LOCATED
IN THE LARAMIE RANGE, ABOUT HALFWAY BETWEEN A storm produced blizzard conditions on the island
CHEYENNE AND LARAMIE, REPORTED SUSTAINED WIND of Amcaitka with 2 feet of snov and gusts to 50 mph.
SPEEDS OF 40 TO 45 MPH WITH GUSTS BETWEEN 80 AND
85 MPH. Kodiak Island 7 1200 AST [ 0 2 0 High Winds

A 982 mb low south of Kodiak Island produced gusts
of 55-75 mph around Kodiak Island and over porcions
of Bristol Bay.
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ALASKA, Southern . 51 PUERTO RICO ——————— NONE REPORTED
Aleutians 10-11 1800 AST 2 3 [ 0 High Winds and
Blizzard
An intense 960 mb low south of the Alaska Peninsula
produced strong winds from near Adak Island in the
aleutians to Kediak Island. Wind gusts over the
eastern Aleutians were reported in excess of 100 mph, 52 VIRGIN ISLANDS NONE REPORTED
Saint Paul Island in the Bering Sea and Cold Bay on
the Alaska Feninsula reported blizzard conditicns.
A Japanese, 288 foor cargo vessel was lost alomg with
a 115 foot fighing veasel. Significant damsge occurred
to the runway and road system arcund Dutch Harbtor.
Aleutians to 13 1500 AST 0 ¢ 5 0 High Winds 53 PACIFIC NONE REPORTED
South-Central
Alaska A strong 962 mb low south of Adak Island in the
Aleurians produced strong gusty winds from the
Alaska Peninsula te South-Central Alaska. Wind gusts
ko 80 mph were reported in the Anchorage Bowl with
90-100 mph gusts in Turnagain Arm east of Anchorage.
Aleutians and 17 1800 AsT 0 [ 2 0 High Winds

Alaska Peninsula
A strong 968 mb low moved north through the
Aleutians producing wind gusts to 60 mph at
Nikolski, 62 mph at Dutch Harbor, 54 mpk at
Saint Paul Island in the Bering Sea, anc 72 wph
at Cold Bay.

Aleutlans 23 1200 AST 0 0 2 0 High Winds

4 970 mb low in the Aleutians produced wind gusts
to 60 mph at Adak Island and Cold Bay, and 80 mph
at Port Heiden on the Alaska Peninsula.

Aleutians 26 1500 AST o 0 5 0 High Winds

A very intense 947 mb low moved through the
Aleutians near Adak Island. It produced wind gusts
tec 70+ mph at Adak Teland, 62 mph at Cold Bay and
70 mph at Nikolski. Several ships reported winds of
60~85 mph near Unimak Pass at the eastern end of

the Aleutians. A boat in the harbor at Onalaska
(Dutch Harbor) reported winds above 100 mph.

Aleutians 30 1200 AST 0 0 3 0 High Winds

A strong low in the central Bering Sea moved
through the Aleutians neatr Adak Island. Custs

to near §5 mph vetre reported at Adak, Cold Bay and
Port Heiden with near blizzard conditions reported
over Bristol Bay and the Yukon Kuskokwim Delta.

49 ALASKA, Southeastern NONE REPORTED

50 HAWAII

Oahu, Molokal, 5- 0 0 5 0 Flash Flooding,
Lahai, and Maui § Wind, and
Lightning

A low pressure system developed northwest of the Hawaiian Islands
with a cloud band that moved across Kaual late on the Sth, inte

Oahu early on the &th, and to Maul during the foremocon hours on

the 6th. Rainfall was heaviest on Maul where in excess of 10

inches fell on west Maul. Some flooding and road closures occurred
on west Maui and near Kihei. There was localired flooding on Oahu
a8 well. Strong southerly winds gusting near 50 mph caused minor
wind damage aleng the normally windward slopes. There vere reports
of lightning damage to radio transmitter equipmert and to electrical
transformers.

Maul and Hawaii 17- 0 0 4 4 Rain and Ice
18

4 cold upper low pressure system dropped southward and later south-
vestward over the Hawaiian Islands bringing with it sote isolated
heavy thunderstorms with hail and gusty winds, Some ice and
lightning damage occurred at a transmitter site on Mount Haleakala.
Severe wind, snow, ice and cold caused the evacuation of astronomi-
cal observatories on Mauna Kea. Cold and wet conditlons caused some
damage to tender crops.

Statewide 30- 0 0 4 0 Wind and Surf
31

4 strong high pressure system located to the northeast of the
Islands caused gusty easterly winds which gusted locally at 40 to
50 mph. Many trees and utility poles were blown over on Maui and
the Big Island. Power outages were extensive on west Maui, An
easterly swell caused miror surf damage along the Puna beaches on
Hawaid.
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STORM SUMMARY
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TYPE

ARIZONA

ARKANSAS

CALIFORNIA

CONNECTICUT

DELAWARE

FLORIDA

IDAHO

ILLINQIS

INDIANA

iowa

KANSAS

KENTUCKY

LOUISIANA

MARYLAND & DC

MASSACHUSETTS

MICHIGAN

MISSISSIPPE

MISSOURI

MONTANA

NEVADA

NEW HAMPSHIRE

TORNADQES

Number

Days

Deaths

Injuries

Praperty Damage
Crop Damage

HAIL

Deaths

{njuries

Praperty Damage
Crop Damage

THUNDERSTORM
WINDS

Deaths

lnjuries

Property Damage
Crop Damage

HIGH WINDS

Deaths

Injuries

Property Damage
Crop Damage

LIGHTNING

Deaths

Injuries

Property Damage
Crop Damage

FLASH FLOODS

Deaths

Injuries

Property Damage
Crop Damage

FLOODS

Deaths

Injuries

Property Damage
Crop Damage

HEAVY SNOWSTORMS|
AND BLIZZARDS @

Deaths

Injuries

Property Damage
Crop Damage

ICE STORMS #

Deaths

Injuries

Property Damage
Crop Damage

HURRICANES AND
TROPICAL STORMS

Deaths

{njuries

Property Damage
Crop Damage

ALL OTHERS

Deaths

Injuries

Property Damage
Crop Damage

SEE REFERENCE NOTES FOR STORM DAMAGE CATEGORIES
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STORM SUMMARY

DECEMBER

(-
hO

TYPE

NEW JERSEY

NEW ME XICO

NEW YORK

NORTH DAKOTA
OKLAHOMA
OREGON

PENNSY LVANIA
RHODE ISLAND
SOUTH CAROLINA

OHIO

SOUTH DAKOTA

-TENNESSEE

TEXAS

UTAH

VERMONT

VIRGINIA

WASHINGTON

WEST VIRGINIA

WYCMING

HAWAIL

NATIONAL DEATH &|®
INJURY TOTALS

TORNADOES

Number

Days

Deaths

injuries

Property Damage
Crap Damage

HAIL

Deaths

Injuries

Property Damage
Crop Damage

THUNDERSTORM
WINDS

Deaths

Injuries

Property Damage
Crop Damage

HIGH WINDS

Deaths

Injuries

Property Damage
Crop Damage

LIGHTNING

Deaths

injuries

Property Damage
Crop Damage

FLASH FLOODS

Deaths

injuries

Property Damage
Crop Damage

FLOODS

Deaths

Injuries

Property Damage
Crop Damage

REAVY SNOWSTORMS
AND BLIZZARDS @

Deaths

{njuries

Property Damage
Crop Damage

ICE STORMS 4

Deaths

Injuries

Property Damage
Crop Damage

HURRICANES AND
TROPICAL STORMS

Deaths

Injuries

Property Damage
Crop Damage

ALL OTHERS

Deaths

Inj uries

Property Damage
Crop Damage
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STORM DAMAGE CATAGORIES REFERENCE NOTES

OO =W

Less than $50 0/Blank None reported.

'$50 to $500 o * Miles instead of yards.

$500 to $5,000 *ok Yards instead of miles.

$5,000 to $50,000 @ Includes heavy sleet storm.
$50,000 to $500,QOO. # Freezing drizzle and freezing
$500,000 to $5 Million rain, commonly known as glaze.
$5 Million to $50 Million # Report incomplete,

$50 Million to $500 Million ## Report not received.

$500 Million to $5 Billion o/c Indicates Crop Damage amount is

included in the value given for
property damage.

When reports are not received or are incomplete, the Storm Summary National Death
and Injury totals may also be incomplete.

Definition of Fujita Tornado Scale (F scale)

(FO) Gale tornado (40-72 mph): Light damage
Some damage to chimneys; break branches off
trees; push over shallow-rooted trees; damage
sign beards.

(F1) Moderate tornado (73-112 mph): Moderate
damage
The lower limit (73 mph) is the beginning of
hurricane wind speed; peel surface off roofs;
mobile homes pushed off foundations or over-
turned; moving autos pushed off the roads.

(F2) Significant tornado (113-157 mph):
Considerable damage
Roofs torn off frame houses; mobile homes
demolished; boxcars pushed over; large trees
snapped or uprooted; light-object missiles
generated.

(F3) Severe tornado (158~206 mph): Severe
damage
Roofs and some walls torn off well-constructed
houses; trains overturned; most trees in forest
uprooted; heavy cars lifted off ground and
thrown.

(F4) Devastating tornado (207-260 mph): Devastat-
ing damage
Well-constructed houses leveled; structure with
weak foundation blown off some distance; cars
thrown and Targe missiles generated.

(F5) Incredible tornado (261-318 mph): Incredible
damage
Strong frame houses Tifted off foundations and
carried considerable distance to disintegrate;
automobile-sized missiles fly through the air
in excess of 100 m; trees debarked; incredible
phenomena will occur.

(F6-F12) (319 mph to Mach 1, the speed of sound):
The maximum wind speeds of tornadoes are not
expected to reach the F6 wind speeds.

(FO+F1) Weak Tornado
(F2+F3) Strong Tornado
(F4+F5) Violent Tornado

From J. Atmos. Sci., August 1981, p. 1517-1519

USCOMM-NOAA-ASHEVILLE, N,.C, 1988-1800
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NATIONAL SUMMARY OF TORNADOES, 1988

HENRY N. VIGANSKY
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION SERVICE
NATIONAL CLIMATIC DATA CENTER

A total of 702 tornadoes was reported in the United States during 1988. Tornadoes occurred on 156 days.
Eighteen of these storms were classified as killer tornadoes, which resulted in the death of 32 people. Property
damage was in excess of $500 million. Tornadoes damaged or destroyed over 400 mobile homes and caused 15 deaths.
No tornado activity was reported in the following states: Alaska, Connecticut, Maryland, Massachusetts, Ohio,
Oregon, Rhode Island, Washington, and West Virginia. Locations of killer tornadoes and new monthly records since
1953 by state or nation are shown in the following two tables:

TABLE 1. LOCATION OF KILLFR TORNADOES

DATE STATE ‘ COUNTY ' TOTAL DEATHS
January 19 Tennessee ‘ Haywood 1
January 19 Tennessee Fayette 3
January 19 Tennessee Gibson 1
March 28 Ok 1ahoma Ok lahoma 1
April 18 Florida Madison 4
May 7 Nebraska ‘ : Sarpy 2
May 9 Kentucky Bell 1
August 14 Michigan Ingham 1
August 28 New York ‘ Schuyler 1
August 28 South Carolina Clarenden 1
September 17 Texas Bexar ‘ 1
November 5 Florida ’ Madison 1
November 15 . Arkansas Van Buren 1
November 15 Arkansas Lonoke 5
November 15 Missouri Barry 1
November 19 Mississippi lee - 2
November 28 North Carolina Nash 2
' ‘ Wake . 2
December 24 Tennessee Williamson 1
32 ”
w

TABLE I1. NEW MONTHLY RECORDS (SINCE 1953)

PREVIOUS

MONTH STATE NEW RECORD RECORD (YEAR

February Nevada 2 -0-
April Colorado 5 4 (1976)
_ Idaho 5 1 (1987)
May ' Iowa 25 22 (1971)
Wisconsin 24 17 (1959)
July Montana 12 8 (1978)
August " New Jersey 3 1 (1987)
North Dakota 12 9 (1989)

I-1



TABLE IT. NEW MONTHLY RECORDS {SINCE 1353) Cont'd

PREVIOUS

MONTH STATE NEW RECORD RECORD _(YEAR)
September Indiana 6 4 (1965}

New Mexico 4 2 (1971)
Octaober Montana 1 -0~
November Mississippi 32 18 (1987)

Missouri 13 9 (1984)

North Carolina 8 2 (1987)

United States 121 81 (1973)
NOTE: There was no reports of state-to-state border crossings.

The first tornado of the 1988 season touched down
at 9:30 a.m., on January 18 in the exclusive community
of Cato de Caza (east of E1 Toro, California). A few
homes received minor damage.

On January 19, fourteen tornadoes touched down in
Alabama, Arkansas, Mississippi, and Tennessee. The
first tornadoe of the outbresk touched down at 6:20 a.m.,
one mile (1.6 km) east of Crossett, Arkansas and maved
northeast to four miles (6.4 km) north of Hamburg,

Arkansas. Eighteen homes and seven mobile homes were
destroyed. Twenty-five other homes received minor
damage. A vocational school was destroyed with damage

estimated at $1.6 million. Total damages were
approximately $3 million. Thirteen pecple were injured.
At 10:00 a.m., a weak tornado touched down seven miles
(11.3 km) southeast of Cleveland, Mississippi and left
an intermittent path of destruction to four miles (6.4
km) north of the city. Two service buildings were
destroyed and several mobile homes and permanent
structures suffered minor damage. The third tornado
touched down six miles {9.7 km) west-northwest of
Hernando, Mississippi at 10:12 a.m., and moved northeast
at 55 mph (88.5 km/h) to three miles (4.8 km) southeast
of Southhaven, Mississippi. Heavy damage was reported
in the Southhaven area. Four homes were destroyed and
83 homes were damaged. The tornado also derailed 14
cars of a freight train. Total damage was estimated at
$1.2 million. One person was injured. A small tornado
touched down three miles (4.8 km) east of Goodman,
Mississippi, at 11:10 a.m. The twister moved northeast
1.5 miles (2.4 km) through mostly farmland; a roof was
blown ‘off a house and a barn, numerous tirees were
uprooted, and an irrigation system was destroyed. The
most powerful tornado of the outbreak touched down at
11:20 a.m., and moved through 13 miles (20.9 km) of
heavily forested area of northeastern Attala County,
Mississippi. The twister inflicted F-4 damage (Fujita
Tornado Damage Scale) over a three-mile (4.8 km) area
near the Liberty Chapel Community, located about 16
miles (25.7 km) northeast of Kosciuko, Mississippi.
The tornado traveled through very sparsely populated
country; one man was severely cut when the twister
dismantled his home. A total of five homes were
destroyed, seven others were damaged, and five barns
were destroyed. The Forestry Commission estimated that
1,920 acres of forest land were badly damaged. In
Haywood County, Tennessee, at 11:30 a.m., the first
killer tornado of the 1988 season touched down four
miles (6.4 km) northeast of Brownsville, Tennessee, and
traveled northeast to Cobbs Crossing where it destroyed
two homes and damaged ore. One man was killed, and six
people were injured. Another killer tornado touched

down at 11:52 a.m., near Moscow, Tennessee and traveled
northeast for 22 miles (35.4 km) to near Mount Moriah,
Tennessee. Thirty-three homes were destroyed; one
woman and two men were killed, and 24 people were
injured. In Gibson County, Temmessee, a tormado touched
down one mile (1.6 km) east of Humbolt, Tennessee, and
traveled northeast to two miles (3.2 km) southeast of
Gibson, Tennessee. The storm damaged a barn, injuring
three horses, destroyed a mobile home, and a ane-story
frame house. One person was killed. A tornado touched
down in Clay County, Mississippi and traveled 10.5 miles
(16.9 km) into the southeast cormer of Chickasaw County,
Mississippi. In Clay County, ten homes were destroyed,
and five homes were severely damaged. Additional
damages included farm machinery and 240 acres of timber.
A tornado touched down at 1:05 p.m. near Hico,
Tennessee; damage assessments are not available. A
small short-lived tornado struck the Meridian Naval Air
Base, located 16 miles (25.7 km) northeast of Meridian,
Mississippi at 3:20 p.m. Damage was limited to storage
trailers, power lines, and trees. Ten people were
injured. A tornado touched down eight miles (12.9 km)
south-southwest of Cullman, Alabama at 5:25 p.m. The
twister left an intermittent path of destruction to
five miles (8 km) northeast of Cullman. Damage
estimates were placed at nearly $11 million. Thirty-
five people were injured. A survey showed that 13
houses, 15 mobile homes, and six businesses were
destroyed; 114 houses, eight mobile homes, 26
businesses, five apartment complexes, and one church
were damaged. In Ashby, Alabama, a tornado touched down
at 6:15 p.m. and left an intermittent path of
destruction for six miles (9.7 km) in southwest Shelby
County, Alabama. In Bibb County, Alabama, roofs were
ripped from several homes; a barn and a syrup mill were
destroyed. Damage to buildings and timber was placed at
$300,000. The final tornado of the outbreak touched
down in Clay County, Alabama, and left a six-mile {9.7
km) path of scattered destruction which included: two
houses, one chicken house, three barns, four storage
sheds, and a church. Damage estimates were placed at
$60,000. In summarization, the outbreak covered a four-
state area {Alabama, Arkansas, Mississippi, and
Tennessee); 14 tornadoes were spawned over a period of
15 hours; estimated property damage exceeded $20
million; five people were killed and 90 people were
injured.

During February, four tornadoes were reported in
the United States; one each in Alabama and Louisiana,
and two in Nevada. A1l four tornadoes lasted for a
short period of time and caused minima) damege. The two
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tornadoes in Nevada set a new monthly record for the
state. :

On March 2 a line of thunderstorms moving across
southern Louisiana produced two tornadoes, and there
were several reports of damage from thunderstorms and
wind. In Lafayette, Louisiana at 8:21 p.m., a tornado
touched down at the airport, damaging or destroying 35
light aircraft, three hangars, and causing minor damage
to an industrial park just south of the airport.
Estimated damages were in excess of $5 million. Another
tornado touched down at 10:00 p.m., northeast of Baton
Rouge, Louisiana; two people were injured. The twister
damaged two houses, demolished one mobile home, and
damaged five other mobile hames.

On March.24 a line of thunderstorms developed in
north-central and central lowa during the afternoon
hours. Four tornadoes were spawned. The first tornado
touched down at 2:45 p.m. on a farm four niles (6.4 km}
northeast of Clear Lake, Jowa, destroying three
buildings. Another tornado touched down at 3:15 p.m.
east of Nora Springs, lowa and caused minor structural
damage to several buildings. A third tornado touched
down briefly at 4:22 p.m., one mile (1.6 km) south of
Riceville, Jowa and destroyed a machine shed. The last
tornado of the outbreak touched down at 3:15 p.m. near
Waucoma, lowa and was on the ground for nine miles (14.5
km) to two miles (3.2 km) west of Calmar, Iowa.
Considerable damage was inflicted to farm buildings in
the path of the tornado. Estimated damage exceeded $2
million.

A siper-cell thunderstorm moved across the southern
half of Cklahoma County, Oklahoma on March 28, producing
a tornado that touched down at 6:05 p.m. in a mobile
home park, located in the southeast section of Oklahoma
City. Several mobile hames were damaged, and one mobile
home was destroyed. A woman was killed in the destroyed
mobile home and her husband ‘was injured. Damage at the
mobile home park was estimated at $150,000.

On April 1 three tornadoes were spawned from a
severe thunderstorm in northeast Texas. The first
tornado touched down instantaneously at 4:25 p.m., two
miles (3.2 km) southwest of Gladewater, Texas and caused
no damage. The second tornado spawned from the
thunderstorm touched down at 4:42 p.m., one mile (1.6
km) northeast of Gladewater, Texas and left a path of
destruction to 14 miles (22.5 km) northeast of
Gladewater. The twister ranged from 150 to 450 yards
(137 to 411 m) wide. Nineteen houses and nine mobile
homes - were destroyed; - sixty-one houses, five mobile
homes, and four businesses were severely damaged.
Damage from the torpado was estimated at $2.5 million.
The final tornado produced by the thunderstorm touched
down ‘at 5:10 p.m., and left a 16-mile (25.7 km) path of
heavy timber damage from 3.5 miles (5.6 km) north-
northeast of ‘Ashland, Texas, to four miles (6.4 km)
north-northeast of Avinger, Texas. Hail up to one inch
{2.5 cm) in diameter accompanied the tornado. Monetary
value of damages was not available.

A tornado touched down on April 19 at 3:50 a.m.,
one mile (1.6 km) southwest of Madison, Florida, and
moved to 11 miles (17.7 km) east-northeast of Madison.
At the North Florida Junior College, three buildings
were destroyed and nine buildings were heavily damaged.
Seventeen houses, one church, and four chicken barns
(with 80,000 chicks) were destroyed. Thirty houses and
several commercial buildings were damaged. Four people
were killed and eighteen people were injured.
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On May 7 at 9:25 p.m., a tornado touched down five
miles (8 km) northwest of Ashland, Nebraska and moved
northeast to six miles (9.7 km) southeast of Elkhorn,
Nebraska. Six farmsteads, numercus boats, and buildings
were damaged; one mobile home was destroyed.  Two
occupants were killed, and one person was injured in the
mobile home, located about two miles (3.2 km) northwest
of Gretna, Nebraska. Damages were estimated to be in
excess of $2 million.

Iowa will long be remembered for its record number
of tornadoes in a single day on May 8, Mother's Day. A
total of 22 tornadoes were reported. A cold front moved
southeast across the state, setting off a lire of severe
thunderstorms. They first developed over south-central
Iowa. The line quickly moved across the eastern part of
the state during the early and mid-afternoon hours., At
first, the line only produced strong winds and hail. As
the storm system passed east of Des Moines, lowa, the
first tornado touched down at Hartford, Iowa and
traveled to two miles (3.2 km) south of Prairie City,
Iowa, causing considerable wind and hail damaging in the
town of Colfax, Iowa. Nearly every roof in town needed
replacing after hail, two inches (5.1 cm) in diameter,
pelted the area. Several tornadoes had long path
lengths. The Tongest, 67 miles (107.8 km), touched down
three miles (4.8 km) west of Bloanfield, lowa and lifted
two miles (3.2 km) west of Conesville, lowa. Damages
from this tornado were in excess of $500,000. In most
cases, many of the tornadoes touched down intermittently
in ‘open country, keeping the dollar damage amounts down.
The strongest tornado inflicting F-3 left a 32-mile

-(51.5 km) path of destruction from Dixon, Iowa to two

miles (3.2 km) north of Clinton, Iowa. Numerous semi-
trailer trucks were picked up and overturned west of
Clinton. Another tornado drove 2x6s through the side of
a farm house near Tipton, Iowa. Fortunately, there were
no deaths during this episode; one person was injured.
Final dollar damage estimates are not available.

A widespread outbreak of tornadoes and severe
thunderstorms on May 8 created havoc over southern and
central Wisconsin during the afterncon and early evening
hours. A total of 24 tornadoes and numerous severe
thunderstorms were responsible for damages in excess of
$4.5 million. Many of the tornadoes were weak. However,
seven had tracks of ten miles (16.1 km) or Tonger. The
first tornado of the outbreak touched down at 2:30 p.m.,
one-mile (1.6 km) northeast of Cashton, Wisconsin, and
traveled 27 miles (43.4 km) to five miles (8 km) west of
Warrens, Wisconsin. Damage accurred on several farms,
where sheds and barns were destroyed, along with
numerous uprooted trees. Seven tornadoes were reported
in Grant County, Wisconsin. Numerous homes and farm
buildings were damaged or destroyed. Two twisters left
a combined path of scattered damage for 25 miles (40.2
km) in Lafayette County, Wisconsin. Damages included
four homes, 12 farm buildings, and numerous trees. A
tornado touched down at 3:30 p.m., four miles (6.4 km)
southwest of Richland Center, Wisconsin, and traveled 20
miles (32.2 km) to one mile (1.6 km) west of Cazenovia,
Wisconsin. Numerous barns, farm buildings, trees, and
two homes were damaged. A tornado touched down
instantaneously and destroyed a barn, located 1.5 miles
(2.4 km) east-northeast of Hollandale, Wisconsin. In
Dane County, Wisconsin, a tornado touched down one mile
(1.6 km) south of Marxville and traveled to three miles
(4.8 km) west of Dame. One person was injured in the
Marxville area; several sheds and ‘barns were damaged.
In Columbia County, Wisconsin, a weak tornado set down
momentarily in the Lodi area. Another one touched down
briefly in the Rio area. Seven bamns and ore house were



destroyed; three homes and a mobile home were damaged.
A mini tornado touched down in Lemorwier, Wisconsin, and
damaged a farm building.  Another mini tornado near

Mauston injured one person. One mobile home, two
houses, and two barns were damaged; many trees were
blown down. At 4:30 p.m., a tornado touched down two

miles (3.2 km) west-southwest of Union, Wisconsin, and
terminated 2.5 miles (4 km) south of Lake Mills. Five
barns and several farm buildings were destroyed, and two
homes sustained minor damage. Marquette, Waushara,
Dodge, and Portage counties each reported one mini
tornado. No significant damages were recorded. The
most destructive tornado of the outbreak touched down at
5:10 p.m., 4.5 miles (7.2. km) southwest of Halder and
moved to Rib Falls, Two people were injured in the town
of Emmet when their mobile home was destroyed. Three
mobile homes, six large barns, three machine sheds, and
two silos were destroyed; numerous buildings were
damaged. Thirty-nine acres of ginseng racks were
knocked off their posts, causing $450,000 in damage.
Just three hours and 28 minutes after the initial touch
down of the outbreak, the final tornado touched down at
5:52 p.m., near Hartland. No damage was reported.

On May 9 at 9:17 p.m., a tornado touched down two
miles (3.2 km) west of Middlesboro, Kentucky and
destroyed a mobile home, killing one person and injuring
two others; an additional 13 people were injured. The
twister traveled east through the city, creating massive
damage to the entire downtown area. Bujldings and
vehicles were damaged. Utility and communication lines
were downed, Damage to the downtown area of Middlesboro
was estimated in excess in $22 million.

Three tornadoes touched down in the Denver,
Colorado area on Jure 15 between 3:03 and 3:40 p.m. The
first tornado touched down just northeast of the Rocky
Mountain _Arsenal, Tlocated ten miles (16.1 km)
northeast of Stapleton airport. The twister traveled
extremely slow, taking 28 minutes to travel two miles
(3.2 km). A very small electrical substation was
destroyed. The second tornado was on the ground for 24
minutes, covering a six-block area in northeast Denver.
About 500 trees, owned by the city, in this thickly
wooded area were uprooted, meny of them large elms 75 to
100 years aold. Hundreds of privately-owned trees were
also uprooted by the slow-moving twister. The
replacement cost of the city-owned trees was estimated
at $1.5 mitlion. Damage to buildings was minimal; some
homes suffered roof and chimey damage, and several cars
were damaged by falling trees. The uprooted trees
caused considerable curb and sidewalk domage. After the
twister lifted off the ground, the funnel passed very
close to Stapleton airport, causing the control tower
operators to evacuate the control tower for 20 minutes.
The final tornado touched down at 3:24 p.m. It was on
the ground for 16 minutes and traveled 2.5 miles {4 km)
in the southern part of Denver. The twister damaged 85
buildings, valued at $7.5 million. Fifteen vehicles
were overturned and demolished. One trailer was lifted
onto the top of a building that had just been unroofed.
Numerous antique automobiles inside the building were
damaged. The twister uprooted hundreds of trees, many
on the golf course along the 18th fairway. Considering
the strength of the storm, no one was seriously hurt.
Seven people suffered minor injuries fram flying debris.
A golfer was thrown 40 feet (12.2 m), but was not
injured; a man clinging to a telephone pole was left
unscathed, but lost both shoes, a sock, and buttons off
his shirt. A woman holding a baby was sucked through a
broken window of a convenience store; both were unhurt.
A dog, tethered to the ground by its leash, was

suspended in air by the tornade; the dog was unharmed.
As with the twister in northeast Denver, uprooted trees
crushed numerous cars, and damaged curbs and sidewalks.
People in downtown Denver had a view of the three
tornadoes occurring simultaneously.

On July 5 during the middle of the afterncon, five
tornadoes touched down in north-central Montana. Three
of the tornadoes left 62 miles (99.8 km) of scattered
damage. The areas involved were sparsely populated.
Two people were injured. Later in the evening, six
small twisters touched down in the northeast part of
Montana; no damage was reported.

On July 15, three tornadoes created havec to a 700-
square block of North Council Bluffs, Iowa; 88 people
were injured. Eighteen homes and three mobile homes
were destroyed. Damage was extensive to over 1,000
homes, five mobile homes, and 21 apartment complexes.
Along West Broadway, numerous motels and automobile
dealerships were severely damaged. One of the tormadoes
blew a 40-car freight train off the tracks. Strong
thunderstorm winds caused extensive damage to trees,
utility lines, signs, and traffic lights. Total damages
were estimated to be near $40 million.

At 9:56 p.m. on August 14, a tornado touched down
in East Lansing, Michigan and moved 26 miles (41.8 km)
southeast to one mile (1.6 km) north of Gregory. In the
Lansing area a warehouse was unroofed and the wall of
the Amtrak Station was blown out. Five houses were
unroofed, and a garage was destroyed two miles (3.2 km)
southwest of Okemos. Two rooms were torn from a house
near Dansville. Four miles (6.4 km) north of
Stockbridge, a barn was destroyed and 11 head of cattle
were killed. A man was killed when a tree fell on his
camper two miles (3.2 km) north of Stockbridge.

On August 28, a tornade touched down in Hector, New
York. The tornado demolished two trailer homes, killed
one woman, and severely injured her husband. The
twister moved east to Perry City, where it demolished
two barns. The tornado continued moving east and
terminated in Jacksonville, New York where it destroyed
five barns. Numerous trees and utility lines were blown
down along its path.

On September 16 and 17, Hurricane Gilbert spawned
29 tornadoes in southern Texas. One person was killed
and ten people were injured. Initially on September 18,
seven small tornadoes set down between 8:45 a.m. and
11:30 a.m. in Hidalgo Couniy, Texas; one person was
injured. Seven additional tornadoes touched down on the
16th, three in Cameron County, two in Nueces County, and
one each in Bee and Goliad counties. No significant
damage was reported. The first tornado to touch dowmn on
the 17th occurred at 4:10 a .m., four miles (6.4 km)
west of Karnes City. Ore house and a shed were damaged.
A twister touched down at 4:45 a.m. in the southern part
of Bexar County, killing one waman in a mobile home, and
injured her son who was also in the mobile home. Nine
homes and five mobile homes were destroyed. A tornado
hit Kelly Air Force Base, located in southwest San
Antonio. The tornado touched down just outside of the
east side of the base and moved northwest over the base.
The hardest hit area was rows of warehouse storage

buildings. Twelve of the buildings were severely
damaged, and two of the warehouses were totally
destroyed. There were 15 employees in the warehouse

area; three of them were injured. Outside the base
area, there was scattered damage to residential homes
and 20 vehicles. Total damage to warehouses and
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contents was estimated to be in excess of $28 millien.
The third tornade to hit Bexar County touched down at
6:30 a.m. on the northwest side of San Antonic. It
ripped several roofs off of homes in the Hillerest and
Qakhills areas. The twister moved into the Texas
Medical Complex. Most of the damage was to the Audie
Murphy Hospital; windows were blown out and severe
damage was done to the roof where air conditioning
equipment was ripped loose. Windows were blown out of
nearby hospitals and an apartment building. The tornado
continued on a northwest course and heavily damaged an
apartment complex, unroofing several units; three people
were injured. The twister continued its path of
destruction and unrcofed a supermarket and numerous
homes in the Oxbow area.  Seventy-eight homes were
destroyed, and 308 homes were damaged. Five hundred
vehicles were damaged. The damage to residential homes
and apariment complexes was estimated at $4 million.
Damage to the Medical Complex was estimated at $2
million.  On September 17 at 6:44 a.m., a tornado
touched down five miles (8 km) southwest of La Grange.
Several roofs of outbuildings and barms were ripped off.
Atascosa, Caldwell, Comal, Dimmit, Edwards, and Maverick
counties each reported one tornado, all of which had
short and narrow paths; damage was minimal.  Four
tornadoes touched down in Val Verde County. The first
twister to touch down was in open country near Comstock.
No damage was reported. At 4:45 pam., a tornado touched
down on the north side of Del Rio, causing extensive
damage in three sub-divisions. Eighteen homes were
destroyed and 89 others were severely damaged. Several
mobile homes were either destroyed or heavily damaged.
At Teast 20 automobiles were considered a total loss. A
marina on Lake Amistad sustained considerable damage,
and two people were injured. The National Park Service
personnel reported a tornado near Rough Canyon. No
damage was rveported. The final tornado spawned by
Hurricane Gilbert touched down at 5:52 p.m. just north
of Comstock. A few outbuildings sustained minor
damage.

Only 19 tornadoes were reported in the nation
during October: six in Louisiana; four each in Indiana
and Texas; and one each in Florida, Mississippi,
Montana, Nevada, and North Carolina. The one tommado in
Montana set a monthly record for October,

On November 15, seven tornadoes were reported in
central and north-central Arkansas. The first tornado
touched down at 6:28 p.m. along the Arkansas River,
three miles (4.8 km) southwest of Clarksville. The
twister left a continuous path of damage to nine miles
(14.5 km) north of Hagarville. Thirteen homes were
destroyed and 25 others were damaged. Two chicken
houses were destroyed along with 40,000 chickens. As
the twister passed over Interstate 40, a large tractor-
trailer was overturned. Total damage from the storm
exceeded $2 million. Nine people were injured. At 7:20
p.m., a small twister touched down along the Arkansas
River five miles (8 km) west of Morrilton. The tornado
traveled northeast for nine miles (14.5 km), causing
mostly minor damage. A F-3 tornado touched down 1.5
miles (2.4 km) east of Cypress Valley, and maved
northeast to three miles (4.8 km) southwest of Higden.
Extensive timber damage was noted just northwest of
Martinville. The twister destroyed a home in Southside
and killed one man. Also, the Southside High School
gymnasium was destroyed, with significant damage to
other school buildings. - Sixteen houses and six mobile
homes were destroyed, and 16 other homes were damaged.
In addition to the one death, ten people were injured.
Damages were assessed at $2.2 million. At 7:45 p.m., a

tornado touched down in southwest Fox and traveled
northeast for 13 miles (20.9 km). The storm passed over
sparsely populated areas, thus the injuries were limited
to four people. Damages were estimated at $200,000. At
8:00 p.m., a tornado of F-3 intensity touched down in a
heavily wooded area three miles (4.8 km) south of
Alpine. The storm traveled northeast and passed between
Lambert and Bismarck, causing significant damage. Five
houseboats were destroyed on Lake De Gray, while 25
homes were destroyed and 30 additional homes were
damaged in the Lambert area. Near Highway 290, just
south of Lake Hamilton, a fire station was destroyed and
five fire trucks damaged. The last report of damage
was at Carpenter Dam, located on the east end of Lake
Hamilton. Four people were injured. A weak tornado
touched down at 8:30 p.m., near Larkin and traveled
northeast through Horseshoe Bend and seriously damaged
12 homes as well as several barns and outbuildings; one
woman was injured. The final storm of the outbreak, a
killer tornado of F-2 intensity, touched down at 9:36
p.m. and left a 43-mile (69.2 km) path of destruction
through four counties (Saline, Pulaski, Lonoke, and
Prairie). The twister initially touched down near US
Highway 167 in the extreme eastern end of Saline County.
It then moved northeast and passed just north of
Wrightsville, destroying two homes and damaging five
others. Two people were injured. The storm crossed the
Arkansas River and caused substantial property damage
and three fatalities. The twister moved into Scott,
destroying 20 houses and 20 mobile hames; 50 people were
injured. The tornado continued on a northeast course to
Lonoke.  Just west of Lonoke, the tornado heavily
damaged a minnow farm. Passing through the northwest
side of Lonoke, the twister destroyed 12 homes and
damaged 60 others. Also, an apartment complex, one
department store, one grocery store, and a large grain
silo were severely damaged. As the tornado moved across
Interstate 40, it destroyed a van, killing its
occupants. The last damage from the tornado occurred in
Hickory Plains area, located in the extreme northwest
part of Prairie County, where several trees were downed.
Five people were killed and 60 were injured from this
one tornado. In summary, the outbreak lasted just over
two hours. Total damage exceeded $17 million. Six
people were killed and 88 were injured.

An outbreak of 13 tornadoes was reported in
Missouri on November 15, establishing a new state record
for the month. The first tornado touched down at 3:45
p.m. in southeast McDonald County and traveled 28 miles
(45.1 km) northeast into central Barry County. The most
significant damage was reported in the Butterfield area;
48 houses and 20 mobile homes were either destroyed or
severely damaged. One person was killed and 12 people
were injured. A tornade touched down in the northwest
portion of Christian County and moved to just northeast
of Springfield. The twister caused extensive damage to
homes, businesses, and manufacturing plants. Damages
were in excess of $25 million. A tornado of F-2
intensity touched down in the area of Saint Roberts and
left a three-mile (4.8 km) path of destruction to homes
and businesses. Damage was estimated at $3.2 million.
A tornado of F-3 intensity touched down on the southwest
side of O'Fallon. The twister was on the ground for one
mile (1.6 km). The tornado destroyed 64 condominiums
and caused considerable damage to roofs, garages,
fences, and trees. Ten people were injured. Tornadoes
were reported in the following counties with only
minimal damage: Greene, Henry, Jasper, Johnson, Pettis,
and Saint Charles. The final tornado of the outbreak
touched down at 8:55 p.m. in a wooded area in northeast



Dent County. It traveled through Crawford County. One
house and four buildings were destroyed.

A powerful tornado set dowm on Novarber 19 at 10:15
p.m., about one mile (1.5 km) northwest of Nettleton,
Mississippi, and moved northeast to Richmond.  The
twister destroyed five homes, seven mobile homes, and
two businesses.  Fourteen other homes were damaged.
Also destroyed was a chicken house, several cars, and
farm buildings. Two people were killed and 11 injured.

At 1:00 a.m., on November 28, a destructive F-4
tornado touched down in Unstead State Park in the
northwest part of Raleigh, North Carolina. The tornado
tracked across the most densely populated area of
Raleigh, destroying hundreds of homes and damaging
thousands of others. Two people were killed in the
disaster. The tornado continued moving northeast,
passing north of New Hope and Justice. The tornado then
cut across the northwest corner of Nash County between
Castalia and Aventan, killing one man and woman. The
twister continued on its northeast path of destruction
and terminated three miles (4.8 km) north of Jackson.
The tornado left, in its wake, 83 miles (133.6 km) of
destruction which included: 426 residences and 78
businesses destroyed and 2,057 residences damaged,
leaving 978 people homeless. Four people were killed,
and 157 people were injured. Damages were estimated to
be in excess of $77 million.

A total of 20 tornadoes were reported in December;
16 were reported in Mississippi; two in Florida; and
Louisiana and Tennessee each reported one tornadc.

A devastating tornado (F-4 on the Fujita scale)
touched down in northwest Franklin, Tennessee at 6:04
p.m. on December 24. The tornado moved northeast to
Brentwood. Fifty-four homes, 13 apartments, 31
businesses, and six airplanes were damoged or destroyed.
Property damage was estimated at $8 million. One man
was killed, and seven people were injured.

On December 28 at 2:00 a.m., the final twister of
the 1988 season touched down in the Harperville,
Mississippi area; five chicken houses and thousands of
chickens were destroyed. An empty house and barn were
also destroyed.

More detailed information concerning tornado
activity can be obtained from the monthly Storm Data
publications. The National Severe Storms Forecast
Center has generated a magnetic tape which contains
tornado statistics for the period 1950-1988. A copy of
that tape can be obtained by contacting the National
Climatic Data Center, Federal Building, Asheville, North
Carolina 28801-2696 (telephone: (704) 259-0692).
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01-1

NATIONAL SUMMARY OF TORNADOES, TORNADO DAYS, AND DEATHS BY MONTH AND ANNUAL, 1953-88

JAKUARY FEBRUARY HARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBLR OCTOBER NGVEMBER DECEMBER ANNUAL

a- w2 [a=4 wa o w o wy [= = o [s = wr == o2 (== o) & =4 > o= o o wy [2=4 (2] [= =4 o

Lad (%) X LaJ w o =g Lad wr fom (¥ ) o o g Lt oy x (¥ vy x Lad w) P oy L o = o [ ) o = LaJ wy x il o x Ll v x Lt w x

Elz|s|E=sl=lg|lz|s|8|lz|l=|8|lzi={8|lz|l=|8lz|l2 1 2|lz|=|l8|z|l=lelziz|glz|Zle|z!lz £ = =

Zl |2 |s8|l2|7|8| 22|82 8|2|clg 2|5 |g|2|e|jg|zlf|lgl2|ls | g2l |g|l2154 =2 =
YEAR
1953 | 14 b 0] 16 3 3] 40f 10 244 47 16| 34 94% 2111|111 241244 31| 19 0f 24| 15 0 5 4 0 [ 4 0] 12 6 o 21 8| 49} 421| 136 515
1954 2 1 0] 17 9 2| 631 13 10112y 22 31101 22 911071 26 5| 45| 23 0 49| 21 11 217 10 31 14 8 2 2 2 of 17 3 1] 550 160 36
1955 3 2 0 4 3 0] 43| 15 51 99| 18 7{147| 26| 103|154} 28 20 49 21 5| 33} 18 0f 15 8 201 23 7 11 20 4 1 3 2 0| 9593 152 | 126
1956 2 2 0] 4741 12 8| 3 7 11 85] 15| &7| 79| 24 41 65| 21 0 91| 2 1] 431 20 2| 16| 10 0] 29 8 0 7 b 0 9 L) 0| 504{ 155 83
1957 ¢ 17 31 13 5 3 0| 38 7 Tl2i6| 21| 29|227( 264 87147 25| 14 55| 19 0 20| 14 o 17| 10 21 18 1 2| 58) 11} 25| 38 4| 19| 86| 1541 192
1958 | 12 7 0 20 51 13] 15] 10 0f 764 19 4] 68§ 21 0127 271 42121 30 11 46| 20 11 24 14 1 9 6 41 45 b 0 1 i 0| 564 | 166 66
1959 | 16 2 3] 20 51 21 43} 1t 91 30| 12 11226 .28 8| 73] 25 20 631 24 0] 384 18 0| o8¢ 151 14| 24} 10 0| 4 0 2 2 0 604 156 58
1960 9 4 0] 281 10 0 28] 10 0| 70 20 71201 26| 34124 27 3| 43| 22 0| 471 23 1] 22 13 of 18| 10 11 25 6 0 1 1 0] 616 | 172 46
1961 1 1 o] n 8 0124 17 71 741 19 311371 25| 23(107| 23 240 71 27 0 271 16 0f 53| 16| 15| 14 5 01 3% 7 1] 16 5 0| 697 169 51
1962 | 12 3 11 25 7 0| 37 S| 17{ & 8 11200] 22 3|1 29 0f 78| 26 o] 51| 21 6 24| 11| 0] 11| 10 0 5 L 0 2 2 0| 657 152 28
1963 | 15 5 1 & 3 0] 48} 12 8| 84| 14| 16| 71| 21 11 914 23 0| 62| 26 0] 26| 13 2| 334 13 3| 13 5 07 15 b 0 0 0 0] 464 141 31
1964 | 14 3| 10 2 2 0] 3| U 6 (1571 23| 15]135( 20| 16| 136{ 24 0| 63| 23 0l 79| 23 20 251 10 0| 22 41 22| 17 8 o} 18 5 2| 704 156 73
19651 211 11 0f 32 4 01 34 9 2(129] 20| 267 (275 25| 17| 147 | 28 6| 86| 26 0] 611 23 11 641 21 0| 16 4 11 34 b 5 7 q 0] 906 181 299
1966 1 1 0} 28 5 0| 12 6| 58 80 20| 12| 98] 17 G126 28| 191100 27 31 581 21 af 221 13 0| 29 6 61 20 3 o 1 3 0] 585 150 98
1967 | 39 4 7 8 5 0| 42| 14 31149 | 181 73| 116 | 25 312101 28 6| 904 25 t] 28] 16 21139 16 51 3% 7 4 8 5 Of &1 10| 10} 926 | 173 | 114
1968 5 3 0 7 3 o] 28 8 01102| 15| 40145¢ 26| 72|13 | 27| 11| 5| 22 21 66| 23 21 25| M 01 14 9 0 44| 12 3] 32 9 1] 660 171 131
1969 3 17 32 5 5 0 8 2 1] 681 15 211451 25 411371 28 71 99| 27 0 637 2t 19 20| 1 01 261 10 0 5 3 0] 23 7 14 6081 155 66
1970 9 5 0] 16 3 0] 25| 12 21117 16| 29| 88| 19| 26| 1341 24 6{ 81| 26 31 551 2 0] 54| 20 0f 50} 13 6] 10 4 ot 14 8 0 6531 171 72
1971 18 7 11 83 12]131| 40] 13 21 751 14 11|16 | 24 71199 28 11100 30 11 50 21 0] 471 15 0] 381 12 0] 16 7 0] 56 9 2] 8881 192 1%
1972 33| 10 5 7 4 0| 691 17 0] 96| 20| 16| 140 27 0f{1n4) 25 211154 29 0f 59| 23 2] 49| 19 O 34| 10 ol 17 4 2 8 [ 0 741 | 194 27
19731 33 7 1] 10 4 01 80| 161 171150 22 101250 26| 3512241 26 2| B0} 26 0} 51] 23 4] 69| 22 31 251 N 0f 81 11} 12] 43| 12 3| 1102 206 87
1974 | 24 8 21 23 9 0| 36| 12 17269 22313144 28| 10| 194 26| 31| 59| 19 0(107] 26 af 257 11 0} 45| 10 41 13 8 0 8 5 0| 9471 184 | 361
1975 52 T 12 45 12 71 841 16 12011081 20 13188 30 5(19% 1 28 61 79| 26 2|1 601 25 20 34 17 0f 12 1 0] 40 8 oy 22 8 11 9201 204 60
1976 | 12 5 01 37 b 511801 18 21113 23 111551 24 811691 26 31 841 28 2| 381 18 11 357} 15 31 N 5 0 0 0 0 1 i 0f 835 169 44
1977 5 9 0f 17 3 2{ 64| 15 0| 88| 15| 26228 29 41132 27 0 99§ 27 11 82| 26 6| 65| 21 1| 25 5 11 241 10 0] 23 7 2| 852 189 43
1978 | 23 1 2 & 3 oy 17 8 gyio7} 17 412131 21 711480 7280 171143) 30) 11 853 24 11 20 10 ) 7 5 0 9 5 0] 30 9 51 788 173 53
19791 16 9 0 1 3 0| 53} 13 1(120] 17¢ 58| 112] 23 21150 24 81132 30 1127} 27 5| 68| 19 21 47| 12 712 8 0 2 1 0] 852 186 84
1980 5 4 07 11 9 04 411 15 21137 16 412031 25 g1217 1 30 71 95] 26 51 131 27 o 377 14 11 43 1 1 3 2 0 1 1 0 866| 176 28
1981 3 3 o 25 5 21 337 13 11 84 18| 131187 24 072231 29 8| 98] 27 0 64| 22 0f 26| 16 0| 32 12 0 7 5 0 1 i 0| 783 175 24
1982 | 18 8 1 3 2 0] 60} 15 6150 20| 30327 287 14 (198 | 30 41 951 29 0 34] 15 o 38| 12 2 9 4 ol 13 [ 0f 95} 13 711046 | 182 64
1983 | 13 2 20 41 7 1 71l 2 01 651 15 61249 26| 1411781 27 2t 99 27 4l 76l 21 at 204 15 8y 12 5 0] 491 W 0] 583 13 51 9313 130 34
1984 1 1 0l 27 4 O 73] 15| 64| 1761 22 331169 27 62421 25 14| 124 21 0] 471 20 0 171 12 of 49¢ 12 41 30 5 1 4 2 0 9071 166 122
1985 2 2 0 7 4 0] 38) 12 21134 19 51182 281 78| 82| 24 31 51 19 0108} 26 3| 404 16 0} 18 8 of 19 8 3 3 2 0] 6841 168 94
1986 0 0 0 30 11 21 75 9 6| 84 17 211731 25 11134 2% 0| 88} 24 31 67] 23 11 651 v 0| 26 7 0] 17 8 g 5 2 0] 764 | 168 15
1987 b 3 01 19 4 6| 381 N 11 20 8 11126 25} 31 [132] 29 21163 28 0| 63 24 11 19 10 0 1 1 0] 55 S| 11| 14 3 6| 656 | 151 59
1988 | 17 3 5 4 3 0l 28| 10 11 58 16 411321 24 3] 63| 2 01103{ 23 Gl 1] 13 31 | 16 11 19 8 0f121) 131 14 20 6 11 7021 156 32
PGR | 476 [ 154 { 98 716 | 200 | 203 1775 | 432 | 291 B770 | 632 [1160 5897 | 889 | 804 K298 | 943 | 479 %045 908 | 46052 | 751 | 68 {1387 | 506 [ 64 (825|278 b6 [ 915(227| 78| 676 [ 179 115 P6832 | 6099 | 3472
MEAN | 13 4 3( 2 b 61 49 t2 8105 18 321164 | 257 22|147| 26} 13| 85| 25 1] 57| 21 21 331 14 21 23 8 21 25 [ 2{ 19 5 3| 7454 169 9%
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AVERAGE NUMBER OF TORNADOES AND TORNADO DAYS

EACH MONTH IN THE UNITED STATES
(BASED ON 26,832 TORNADOES THAT OCCURRED FROM 1953-1988)
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TORVADCES, TORNACID DAYS, AND CEATHS BY STATE AND NATION, 1953-68

STATE TORNADOES DAYS DEATHS
PER ¢ PER '
TOTAL AVERAGE | GREATEST { YEAR LEAST | YEAR 10,000 TOTAL AVERAGE TOTAL | AVERAGE | 10,000
: $G. MI. SQ. M,
ALABAMA 765 21 45 1983+ 5 195 4.12 104 " 216 b 42
ALASKA 1 0 1 1959 0 1988+ .00 1 0 0 0 0
ARIZONA 122 3 17 1972 0- 1965 .30 98 ] 3 0 0
ARKANSAS 725 20 78 1982 2 1987+ 3.79 328 9 163 5 31
CALIFORNIA 144 4 14 1983 o] 1968+ .25 108 3 0 0
COLORADO 749 21 58 1982 1 1959 2.00 448 12 2 0 0
CONNECTICUT 46 1 8 1973 0 1988+ 2.55 42 1 4 0 8
DELAKARE 32 1 5 1975 0 1987+ 4.32 29 1 2 0 10
DISTRICT OF COLUMBIA 0 0 0 0 - - 0 0 0 0 0
FLORIDA 1579 44 97 1975 10 1956 7.43 1009 28 67 2 "
I

GEORGIA 705 20 46 1574+ 2 1987 3.33 398 " 72 2 12
HAWATI 26 1 q 1971 0 1987+ 1.12 22 1 0 0 0
IDAHO 75 2 10 1986+ 01 1977+ .25 61 2 0 0 0
[LLINOIS 945 26 107 1974 4 1953 4.65 438 12 147 4 26
INDLANA 718 20 48 1973 4 1984 5.50 350 10 206 6 57
T0RA 1076 30 61 1384 7 1956 5.31 476 13 60 2 "
KANSAS 1501 42 97 1955 14 1976 5.07 702 20 168 5 20
KENTUCKY 286 B8 34 1974 0 1953 1.97 1790 5 102 3 25
LOUISIANA o 796 22 64 1983 3 1955 4.55 479 13 94 3 19
MATNE 75 2 " 197* 0 1987+ .63 b6 2 1 0 0
MARYLAND 88 2 10 1975 0 1968+ 2.3 68 2 2 0 2
MASSACHUSETTS 117 3 12 1958 0 1988+ 3.94 86 2 99 3 120
MICHIGAN 596 17 39 1974 2 1959 2.84 344 16 236 7 41
MINNESQTA 641 18 34 1968 5 1968+ 2.12 366 10 77 2 9
MISSISSIPPI 834 23 62 1988 1 1979 4.8%6 411 AR 343 10 72
MISSOURI 983 27 79 1973 6 1987+ 3.92 429 12 133 4 19
MONTANA 156 4 20 1988 0 1974+ .29 110 3 1 0 0
NEBRASKA 1265 35 78 1975 10 1966 4,51 619 17 51 1 6
NEVADA 35 1 8 1987 0 1985+ .03 31 ! 0 0 0
NEW HAMPSHIRE 68 2 9 1963 0 1987+ 2.03 59 2 0 0 0
NEW JERSEY &7 2 9 1987 0 1984+ 2.138 54 2 0 0 0
NEW MEXICO 283 8 18 1972 0, 1953 .65 219 6 3 0 0
NEKW YORK 148 4 9 1986 0 1953 .83 117 3 7 0 1
NORTH CAROLINA 437 12 38 1973 2 1970 2.30 270 8 74 2 14
NORTH DAKOTA 657 18 52 1976 2 1961 2.58 357 10 21 1 3
OHIO 437 14 13 1973 0 1988 3.45 257 7 170 5 41
OKLAHOMA 1919 53 107 1957 17 1988 7.62 789 22 200 b 29
OREGON 31 1 4 1984 0 1988+ .09 27 1 0 0 0
PACIFIC ISLANDS 2 0 1 1981+ 0 1988+ - - 2 0 0 0 0
PENNSYLVANIA 314 9 33 1985+ 0 1959 1.92 205 & 73 2 16
PUERTO RICO 9 0 2 1973 0 1988+ .73 8 0 0 0 0
RHODE ISLAND 5 0 3 1986 0 1988+ 1.14 4 Q s 0 0 0
SOUTH CAROLINA 317 9 23 1973 1 1986+ 2.84 212 6 40 1 13
SOUTH DAKQTA 920 26 64 1965 1 1958 3.32 434 12 8 9 2
TENNESSEE 397 " 14 1974 1 1987+ 2.61 216 [ 81 2 19
TEXAS 4439 123 232 1967 32 1953 4.61 1732 48 445 12 17
UTAN 50 1 [ 1984 0 1985+ b 41 1 0 0 0
VERMONT 30 1 5 1962 0 1985+ .87 27 1 0 0 0
VIRGINIA 202 6 22 1975 1 1982+ 1.37 137 [ 16 0 4
VIRGIN ISLANDS 2 0 1 1979+ 4 0 1988+ - - 2 0 0 0 0
WASHINGTON 48 1 q 1983+ ¢ 1988+ .20 4 1 6 0 1
WEST VIRGINIA 68 2 6 1980+ 0 1988+ .78 53 1 2 0 1
WISCONSIN 697 19 43 1980 3 1953 3.45 366 10 75 2 13
HYDOMING 339 9 42 1977 0 1970 ) 229 [ 2 0 0
TOTAL: UNITED STATES 26832 745 1102 1973 121 1953 2.06 60994 169 3472 96 10

+ ALSO IN EARLIER YEARISI. # MEAN ANNUAL TORNADOES PER

+ CORRECTED FOR BOUNDARY-CROSSING TORNADOES. 10,000 SQUARE MILES.

& TORNADO DAYS FOR COUNTRY AS A WHOLE. ' NUMBER OF DEATHS PER 10,000

SGUARE MILES.
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DEATHS
1916—-88

TORNADO DAYS,

NATIONAL TORNADOES.

AND RESULTING LOSSES BY YEARS,
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THE ABOVE ESTIMATED LOSSES ARE BASED ON VALUES AT TIME OF OCCURRENCE.

MEAN WAS DERIVED FROM DATA FCR PERIOD 1953-1988,

$ STORM DAMAGES

NCTE:

IN CATEGORIES:

ILLION

$500 M
ND OVER

AND OVER.

* NUMBER OF TIMES PROPERTY LOSSES REPORTED IN STORM DATA IN CATEGORIES 5,6,7,
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NUMBER OF FUNNEL CLOUDS BY STATE AND NATION, 1988

JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC ANN

ALABAMA " 1 1
ALASKA
ARI ZONA 3 3 1 2 1 2 1
ARKANSAS 2 2 13 1 1
CALIFORNIA 5 3 6 1 1

COLORADO

CONNECTICUT

DELAWARE

DISTRICT OF COLUMBIA
FLORIDA

GEORGIA ] 3 )
HAWATI
IDAHO 2 2
ILLINOLS 6
INDIANA

OoO~NOouv CCOO0CO V@O O W

IOKA
KANSAS
KENTUCKY
LOUTSTIANA 1 2
MAINE

N o w
w
w —

w
o
S
OUION WO

MARYLAND

MASSACHUSETTS
MICHIGAN 3
MINNESOTA 2
MISSISSIPPI 1 2 1

@
ENFSIN
JEIN

N

N =

~NUT OO

MISSOURI
MONTANA
NEBRASKA
NEVADA 1 2 1
NEW HAMPSHIRE

w
o
-

NEW JERSEY
NEW MEXICO 8 2
NEW YORK
NORTH CARCLINA 2 2 13 11 2
NORTH DAKOTA 1 3 4

W

OHIO
OKLAHOMA 1
OREGON

PACIFIC ISLANDS
PENNSYLVANIA 2 1

WOoOoO—=C WOW~NO OB UITO O

PUERTO RICO
RHODE 1SLAND
SOUTH CAROLINA
SOUTH DAKGTA ' 2 2
TENNESSEE 4 1

TEXAS 3 5 19 9 24 2 7 3
UTAH

VERMONT
VIRGINIA
VIRGIN 1SLANDS

OO O OWw U OO0

HASHINGTON 1 1 2
WEST VIRGINIA 0
WISCONSIN 4 2 b
WYOMING 2 6| 18 1 , 27

TOTAL: UNITED STATES 1 S 14 29 I8 57 82 21 11 2 51 1 372
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1988

NATIONAL SUMMARY OF LIGHTNING,

HENRY N. VIGANSKY
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
, DATA, AND INFORMATION SERVICE
NATIONAL CLIMATIC DATA CENTER

NATIONAL ENYIRONMENTAL SATELLITE

Sixty-eight people were killed by lightning in the United States during 1988, which was 30 percent below the

national average of 96 deaths.

255,

On the other hand, the 311 injuries were 22 percent above the national average of

Location and percentage frequency of lightning deaths and injuries are depicted in the following two figures

for 1988, and for the period 1959-1988:

FIGURE 1A - Lightning Deaths
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Some lightning incidents are briefly described in the
following monthly summaries:

JANUARY: A Tightning-induced fire caused $25,000 damage
to a Jumber yard in Fitzgerald, Georgia.

FEBRUARY: No incidents reported in Storm Data.
MARCH:
a United Airlines plane two times, leaving a small hole
and a large tear in the nose and causing minimal damage
to the left wing. Lightning struck a woman while.she
was doing chores on a farm near Sully, lowa. She was
critically injured with third degree burns caused by her
clothing being set on fire. Lightning caused a $65,000
house to burn in Choateau, Oklahoma and also caused
$10,000 damage to an oil battery in Weleetka, Oklahoma.

APRIL: Lightning struck and killed 13 head of
beefmaster cattle near Rose Bud, Arkansas. The cattle
were valued at $30,000. Near Tustin, California, a
girl's softball team took shelter under a tree to ward
off the rain. The tree was struck by lightning,
injuring nine girls. Several of the girls had to be
revived by applying cardiopulmonary resuscitation (CPR).
Lightning struck two l4-year old girls on a softhall
field in Westminster, Colorado. One girl was killed;
the other suffered moderate injuries. In Gonzales,
Louisiana, lightning started a fire that subsequently
destroyed two businesses and severely damaged three
others. Damages were estimated to be in excess of
$300,000.  In Moab, Utah, a 13-year old girl was
seriously burned when lightning struck a tree near her
hame. The girl was talking on a telephone at the time
lightning struck, and the electrical charge traveled
through the underground phone lines into the telephone.
The lightning also caught the house on fire and did
about $5,000 damage.

MAY: A 18-year old student was killed and another
injured on the University of Georgia golf course located
in Athens, Georgia. The man killed was holding the
flagstaff when struck by lightning. Twenty-four head of
cattle were killed by lightning while standing under a
tree near Carnesville, Georgia. Lightning struck a hog
confinement building located in Langdon, Iowa,
resulting in the death of 1,300 hogs. In the Wichita,
Kansas area, lightning struck and killed a man as he was
playing softball; several other people were knocked to
the ground, resulting in two injuries, In Montezuma,
New York, lightning hit a telephone line; the electrical
surge traveled through the wire into a nearby house,
killing a woman who was using the telephone. The woman
was ejght months pregnant. In Spring Lake, North
Carolina, a man was injured by lightning while using a
telephone. Lightning struck and killed a wamen while on
a tractor near Howard, Ohio, Two miles (3.2 km)
southwest of Glenside, Pennsylvania, lightning struck in
the midst of the Beaver College graduating class,
injuring 12 students and killing one.

JUNE: In Mobile, Alabama, a woman was slightly injured
when she was struck by lightning while talking on a
telephone.  Another woman was injured by lightning while
she was talking on a telephone in Dothan, Alabama. In
Eureka Springs, Arkansas, a schoolhouse was struck by
lightning. The ensuing fire caused damage to be in
excess of $300,000. On Santa Cruz Beach, California, a
bolt of lightning hit between two girls; both girls
sustained minor burns and temporary paralysis. Near
Eldorado Springs, Colorado, lightning struck two rock
climbers; a 25-year old man was killed and his 21-year

Near Boise, Idaho, lightning struck the nose of

old partner suffered from extensive injuries. A teenage
couple were walking in a field in New Haven County,
Connecticut when struck by lightning, injuring the gir)
and killing the boy instantly. In Stonington,
Connecticut, a woman was injured while wusing a
telephone. Near Melbourne, Florida, lightning injured
two men on an airboat; at the time light rain was
falling from an approaching thunderstorm.  In Heard
County, Georgia,” a man was killed by lightning as he
was returning from a day of fishing. He just left a
boat and was struck by lightning in an open area away
from the water. His companion was knaocked unconscious
and slightly injured. Five miles (8.0 km) south of
Dahlonega, Georgia, five people were injured when
lightning struck a pavilion next to a church. In Bonner
County, Idaho, 1lightning struck the power plant at
Cabinet George Dam; numerous appliances and satellite
systems were damaged by the power surge. In some cases
the surge protectors were melted. In  Lawrence,
Massachusetts, a lightning-induced fire gutted a mill
building, causing approximately $1 million damage. In
Raleigh, North Carolina, a fast food restaurant worker
was injured by lightning while serving food from the
drive-in window. In Portsmouth, Rhode Island, lightning
struck a radio antenna and traveled into the radio
receiver, injuring the radio operator. Twenty-one cows
were killed by a single bolt of lightning in Oconee
County, South Carolina. In White Settlement, Texas,
lightning struck a crane, injuring three construction
workers. Lightning struck a power pole and injured a
teenager in Arlington, Texas while she was talking on a
telephone. Sixteen miles (25.7 - km) south of
Rocksprings, Texas, five men who were cutting and
stacking cedar posts on a metal trailer . toock shelter
under the trailer during a thunderstorm. Lightning hit
a metal past on the trailer, killing two of the men and
injuring the other three. '

JULY: A man's life was saved by immediate
administration of CPR after being struck by lightning at
the Cherry Creek Reservoir located in Denver County,
Colorado. In Summit County, Colorado, two women were
injured by lightning while boating on Lake Dillon. A
man was injured by lightning on Blue Mesa Reservation,
Colorado. The two puppies he was holding in his lap
were killed instantly.. On a golf course near Loveland,
Colorado, a man was injured by lightning. In Golden,
Colorado, lightning struck a group of people at the
Jefferson County fairgrounds; a woman was seriously
injured and was hospitalized for three days. Four other
pecple sustained minor injuries. In Durango, Colorado,
a woman and her daughter were struck and injured by
lightning; the zippers on their clothes turned red hot.
A woman was injured by Tlightning while talking on a
telephone in Milton, Delaware. Two miles (3.2 km) east
of Homestead, Florida, a man on a motor hoat was struck
and killed by lightning. A 13-year old boy was swimming
10 feet (3 m) offshore in Pensacola, Florida when struck
and injured by lightning. The lightning was cbserved to
travel a considerable distance from the thunderstorm.
Nine families in Amesbury, Massachusetts were left
homeless after a lightning bolt struck an apartment
building, tearing off a portion of the roof. The
resulting fire caused extensive damage. In Wexford
County, Michigan, three people standing on the shore of
Lake Mitchell were struck and injured by a bolt of
lightning. Near Pinconning in Bay County, Michigan, a
man was killed and his wife seriously injured by
lightning as they attempted to cover a boat moored 35
yards (32 m) offshore. Three men and a woman were
injured by lightning while standing in an orchard near
Picacho, New Mexico. Six boy scouts were struck by
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lightning while on a backpack outing near the Philmont
National Boy Scout Ranch located in Colfax County, New
Mexico. Five scouts were injured and one scout went
immediately into a coma and never regained
consciousness. He died in a hospital two weeks later.
Lightning struck and killed a young girl and injured a
young boy while they were riding horses near Mount
Taylor, New Mexico. The two horses were killed. Two
nearby adults and two children were also injured. A
family playing volleyball in Prospect Park located in
Kings County, New York, attempted to ward off torrential
rains associated with a passing thunderstorm by running
under a nearby tree. The tree was struck by lightning,
killing one man and injuring 12 members of his family
and friends. In Henderson County, North Carolina, near
Tuxedo, a woman was injured by lightning while holding a
curling iron. She was found unconscious shortly after
the strike and was taken to a nearby hospital. In
Gates County, North Carcolina, an eight-year old boy was
killed and his grandfather injured when the two were
struck by lightning. They were outside the house
picking up toys as the storm approached. Lightning
caused $500,000 damage to a warehouse in Ada, Oklahoma.
In northern Oklahoma City, lightning caused $250,000
damage to a restaurant. In Fall River County, South
Dakota, lightning struck a campground, injuring four
campers. In Union City, Tennessee, four people were
injured when lightning struck a power pole near the
plant where they worked. Two women were near the pole
when lightning struck; one man was on a forklift, and
another man was working on electrical equipment inside
the plant. In northeast Bexar County, Texas, eight
youngsters were playing softball when Tlightning struck
the ballfield. Two of the players had to be
hospitalized while the other six players were treated at
the scene and released. One of the boys’ tennis shoes
were melted; this individual was not breathing when
firemen arrived on the scene, They administered CPR and
restored his breathing. The other youngster was
hospitalized for eye damage. A boy was struck by
lightning while camping in Hobble Creek Canyon near
Springville, Utah. The boy was knocked unconscious,
but was later revived. He suffered second degree burns
on the lower half of his body. In Kearns, Utah, a boy
was struck by lightning while riding a skateboard. The
victim was paralyzed by the strike; he later recovered
with only minor burns. On the shore of the Nottoway
River located in Southampton County, Virginia, one man
was killed and another injured by lightning after
stepping out of a boat. During July, at least 59 fires
were started by lightning from high-based thunderstorms
that produced very little rainfall. These included very
large forest fires, such as the Clover Mist Blaze in
Yellowstone Park and Lost Fire over the Big Horn
Mountains of northern Wyoming.

AUGUST: In Logan County, Arkansas, a dairy farmer was
struck by lightning inside his barn. He was thrown 15
feet (4.6 m) across the barn and suffered temporary
paralysis. Later he had slurred speech and lost part of
his vision. A man was killed near Dunedin, Florida when
lightning struck the mast of a sailboat. He and his
friends were attempting to get out of the water. One
companion suffered minor injuries. On a golf course
near Panama City, Florida, a man was struck and killed
by Tightning. A man and a woman were injured by
lightning while walking along the beach in Fort
Lauderdale, Florida. In Lawrenceville, Georgia, a man
was injured by lightning while talking on a telephone.
A man was injured by lightning while standing cutside
his residence in Mountain View, Hawaii. Lightning had
struck a nearby tree. The man was hospitalized for
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several days. In Arlington, Kentucky, a man was struck
and killed by lightning while he was mowing grass. On a
golf course near Shreveport, Louisiana, a man was
injured by lightning. In Lafourche Parrish, Louisiana,
three boys were injured when lightning struck a tree
they were standing under while fishing along Bayou
Lafourche. One boy, who was leaning against the tree,
suffered burns to his hip and leg. Injuries were
relatively minor; all three boys were released from the
hospital on the following day. In Pearl River County,
Mississippi, lightning struck a forestry observation
tower, lighting up "like a Christmas tree”. The
lightning bolt traveled into a pole shed where two
employees were sitting at a table drinking sodas. The
charge traveled through the table into the soda cans,
burning both of their hands. Both injuries were minor.
In Wilmington, North Carolina, a television reporter
setting up equipment for a live outdoor broadcast was
slightly injured by lightning. "Lightning strikes
twice" - lightning struck a large coal shovel near
Plainfield, Ohio, injuring one man. While the second
person was administering first aid to the injured man,
another lightning bolt struck, injuring both of them.
On a golf course in Lake County, Ohio, lightning struck
and injured three golfers. On a ranch five miles (8 km)
southwest of Poteau, Oklahoma, three men were struck by
lightning while they were working with cattle.
Lightning injured a woman on a golf course in Rutherford
County, Tennessee.  She received second and third
degree burns. At the time she was struck by lightning,
she was on her way to a shelter, and lightning struck
the golf cart she was pulling. A man was seriously
injured when he was struck by lightning while riding in
a boat on Lake Loudon, Tennessee. Several other people
were on the boat, but were unharmed. A golfer was
struck by Tlightning in Austin, Texas. He was knocked
uncanscious and treated at a local hospital. He was
released after two hours of observation. A bolt of
lightning struck six children at a campground near
Wautoma, Wisconsin, killing two and injuring four.

SEPTEMBER: A man was killed by lightning while golfing
near Fort Smith, Arkansas. He was walking under a tree;
his female companion was knocked down, but unharmed. In
Linwood, Kansas, a woman was injured while talking on a
telephone.  Lightning struck nearby and the charge
entered the house through the telephone line. She was
taken to a local hospital where she was treated for
minor injuries and released. In Pinckney, Michigan,
lightning struck in a parking Tot adjacent to a foothall
field, injuring thirteen people. North of Grantham,
North Carolina, two men camping by the Neuse River were
injured by lightning. Lightning struck the ground near
their tent, and the charge traveled along the wet ground
to inside the tent. Both men were hospitalized for a
short period of time.

OCTOBER: In Phoenix, Arizona,
lTot, slightly injuring three people. They were treated
at a nearby hospital and released. A woman was killed
in an open field near Benson, Arizona. Four people were
jolted by Tlightning while standing near & concourse at
Chicago, O'Hare Airport. One person was treated at a
hospital and released; the other three persons declined
treatment. Lightning struck Castle Point Apartments in
South Bend, Indiana, causing $150,000 damage.

tightning struck a car

NOVEMBER: In Pike County, Arkansas, nine head of cattle
were Jost when lighting struck a tree under which they
were standing. Lightning struck a garage in leavermorth
County, Kansas. The blaze totally destroyed the garage
and its contents, including six automohiles and numercus



tools. On the louisiana State University grounds in
Baton Rouge, a student was knocked to the ground by a
lightning strike, yet apparently unharmed except for
tingling sensations. An eyewitness said the lightning
struck immediately behind the student as she was walking
across an open area. In Rankin County, Mississippi, a
hunter was struck by lightning while he was occupying a
deer stand. The victim survived, although he spent
several weeks in a hospital.

DECEMBER: No incidents reported in Storm Data.

Additional information is presented in the following
tables.

More detailed information concerning lightning data can
be obtained by the monthly STORM DATA publications. The
National Climatic Data Center bhas lightning data
available on magnetic tape for the period 1959-1988.
The tape contains the date/time (year, month, day, and
hour), location (state and county), number of
fatalities, number of injuries, and amount of damage. A
copy of this tape can be obtained by contacting the
National Climatic Data Center, Ffederal Building,
Asheville, North Carolina 28801-2636 (telephone: (704)
253-0682) .
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TOTAL DEATHS BY STATE AND NATION FOR YEAR 1988
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TOTAL INJURIES BY STATE AND NATION FOR YEAR 1988
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TOTAL DEATHS BY STATE AND NATION FOR PERIOD 1959-88
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TOTAL INJURIES BY STATE AND

NATION FOR PERIOD

1959-88

STATE JAN | FEB| MAR | APR | MAY | JUN| JUL | AUG| SEP | OCT | NOV| DEC| ANN
ALABAMA 3 1 10 3 7 19 56 44 2 4 0 0 152
ALASKA 0 0 0 0 0 0 0 0 o] 0 0 0 0
ARIZONA 2 0 0 0 6 1 28 22 17 3 0 0 79
ARKANSAS 1 2 2 11 29 24 34 59 10 1 0 1 174
CALIFORNIA 1 0 0 13 0 2 15 7 1 1 1 1 42
COLORADO 0 0 0 1 27 56 63 46 8 0 0 0 201
CONNECTICUT 0 0 2 o] 7 19 t4 11 3 0 0 0 59
DELAWARE 0 0 0 o] 8 9 1 1 2 0 0 0 21
DISTRICT OF COLUMBIA 0 0 0 0 0 4 1 1 ¢ 0 1 0 7
FLORIDA 0 2 15 12 28 180 187 179 141 27 0 1 772
GEQORGIA 0 0 5 4 21 65 116 33 3 5 0 0 252
HAWATI 0 0 o] o} 0 0 0 1 a 0 o] 0 1
IDAHO 0 0 0 1 3 17 15 17 4 1 0 0 61
ILLINOIS 0 0 0 2 16 39 59 32 28 2 0 0 178
INDIANA s} 0 2 4 21 32 28 24 1 0 Q 0 112
IOWA o 0 2 7 22 41 39 18 16 3 1 0 149
KANSAS 0 0 5 10 17 23 41 30 28 5 1 0 160
KENTUCKY 0 0 0 2 20 59 59 35 10 1 0 0 186
LOUISIANA 1 0 6 2 13 13 95 39 14 2 2 1 188
MAINE 0 0 0 0 4 5 25 50 0 o} 1 0 85
MARYLAND 0 0 0 0 35 17 34 20 6 2 0 0 114
MASSACHUSETTS 0 0 1 11 20 44 108 74 26 4 2 1 291
MICHIGAN 0 0 1 9 37 135 127 194 47 6 0 0 556
MINNESQTA 0 0 0 0 15 17 22 19 9 4 0 0 86
MISSISSIPPI 1 2 4 3 13 13 104 41 10 2 3 1 197
MISSOURI 0 1 3 8 20 16 4 15 3 2 4 0 76
MONTANA 0 0 0 0 5 9 10 1M 2 0 o] 0 37
NEBRASKA 0 0 0 4 14 6 9 16 -] 0 0 0 S5
NEVADA 0 0 0 0 0 1 1 3 0 0 0 0 5
NEW HAMPSHIRE 0 0 o] 0 2 20 30 5 2 0 0 0 59
NEW JERSEY 0 0 0 0 5 11 53 19 16 0 0 0 104
NEW MEXICO 0 0 0 1 19 15 54 493 6 o} 0 0 144
NEW YORK 0 0 0 1 10 55 130 127 24 3 1 0 351
NORTH CAROLINA 0 2 27 13 40 £9 110 109 25 2 1 0 398
NORTH DAKOTA Q 0 0 0 2 Q 0 5 4 0 o] 0 "
OHIO [ 0 32 3 54 51 57 102 49 4 11 0 363
OKLAHOMA 1 1 3 14 31 38 33 37 21 19 5 2 205
OREGON Q 0 0 0 2 2 0 9 3 0 o] 0 186
PENNSYLVANIA 0 5 0 0 22 112 14 134 41 2 o] 0 431
PUERTO RICO 0 0 0 0 Q 0 3 0 2 1 0 0 6
RHODE ISLAND 0 2 0 o] 1 13 ‘2 12 3 0 1 [} 44
SOUTH CAROLINA 0 o} 0 3 20 16 94 29 20 1 o] C 183
SOUTH DAKOTA 0 0 0 1 4 18 “5 9 1 2 o} C 50
TENNESSEE 0 1 4 6 30 52 102 50 20 4 o} ¢ 269
TEXAS 0 2 5 36 43 47 37 42 30 10 2 o] 254
UTAH 0 0 0 1 4 18 16 14 4 2 0 o 59
VERMONT 0 0 0 0 0 3 10 2 0 0 ¢} 0 15
VIRGINIA 0 0 o] 2 8 15 S1 30 & 0 0 0 112
WASHINGTON 0 0 o 0 4 1 7 8 0 1 0 1 22
WEST VIRGINIA 0 0 0 0 0 3 23 25 1 1 0 0 53
WISCONSIN 0 1 2 3 16 26 52 30 7 2 2 Q 141
WYOMING 0 0 0 0 q 32 18 21 & 0 0 0 81
TOTAL: UNITED STATES 13 23 131 191 732 | 1483 | 2316 | 19310 691 129 39 ¢ | 7667
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NATIONAL TOTAL DEATHS BY YEAR FOR PERIOD 1958-1988

YEAR JAN| FEB| MAR| APR | MAY | JUN| JUL | AUG| SEP | OCT | NOv | DEC | ANN
1959 1 0 1 4 18 2% 50 39 13 7 0 0 158
1960 0 0 1 5 7 3 25 17 9 0 0 0 97
1961 0 o} 1 2 9 23 47 20 10 1 0 0 113
1962 o] 0 3 & 27 2¢ 26 28 9 1 0 0 120
1363 0 0 4 3 " 37 42 20 10 2 0 8tx 210
1964 0 0 9 5 15 21 29 19 7 1 1 0 108
1965 0 0 2 4 12 34 39 28 4 2 0 o] 125
1966 ¢ g 1 1 8 15 21 16 11 3 ¢ ¢] 76
1967 1 ¢] 1 2 3 26 21 14 1 2 1 1 73
1968 0 ] 0 1 5 24 30 29 9 3 1 1 103
1969 0 0 1 5 13 17 27 13 14 3 0 0 93
1970 0 0 0 1 17 25 27 19 21 1 0 0 111
1971 0 0 2 1 12 27 33 19 13 0 0 o] 113
1972 0 0 1 1 5 21 31 28 3 1 0 o] 91
1973 0 1 2 3 10 21 31 18 13 2 1! o] 105
1974 0 2 0 7 12 21 28 24 6 0 2 0 102
1975 0 1 3 3 11 19 28 18 6 2 0 0 91
1976 o] 0 0 1 3 19 19 19 3 2 0 o] 72
1977 0 0 0 4 9 19 16 35 14 1 o] 0 98
1978 0 0 1 1 9 26 24 22 3 1 0 1 €8
1979 0 0 Q 3 kN 4 20 16 4 3 2 0 63
1980 0 0 Q 0 7 16 27 20 5 1 0 0 76
1981 0 0 0 4 5 13 19 19 5 0 2 0 67
1982 1 0 0 3 5 14 29 18 4 3 0 0 77
1983 o] o] 1 2 4 8 28 23 8 1 2 0 77
1984 0 0 1 3 10 14 20 10 7 1 1 0 67
19865 [ 0 0 5 12 12 26 8 B8 1 1 0 73
1986 o] 0 0 2 9 13 21 17 5 1 0 0 68
1987 0 0 0 2 14 18 28 15 7 2 0 0 g6
1988 0 0 0 3 9 17 2’ 14 2 1 1 0 68
TOTAL 3 4 35 88 308 605 833 6505 240 49 15 84 | 2869
MEAN 0 4] 1 3 10 20 28 20 8 2 1 3 26

* ON DECEMBER 8, 1963 THE CRASH OF A JETLINER KILLING 81 PECPLE NEAR ELKTON,
MARYLAND, WAS ATTRIBUTED TO LIGHTNING BY THE CIVIL AERONAUTICS BOARD INVESTIGATORS.

NATIONAL TOTAL INJURIES BY YEAR FOR PERIOD 1958-1988

YEAR JAN | FEB| MAR | APR | MAY | JUN| JUL AUG | SEP | OCT | NOvV | DBEC| ANN
1959 o 0 0 5 27 52 110 103 23 3 1 1 325
1960 0 0 2 11 12 70 28 50 16 9 4 0 202
1961 o] [¢] 7 14 186 49 83 50 31 5 1 1 256
1962 0 0 3 5 39 38 90 49 12 6 0 0 242
1963 7 0 0 & 14 64 55 44 18 1 0 0 209
1954 0 0 10 15 14 38 99 53 8 1 1 0 239
1965 3 2 2 4 26 42 59 59 19 1 o] 0 217
1966 o] 2 1 2 37 393 42 44 15 1 o] 0 183
1967 0 0 0 4 7 35 59 33 4q 2 0 1 145
1968 0 0 4 2 16 52 117 158 14 9 1 0 370
1969 0 0 Q 4 19 75 39 23 12 0 0 1 173
1970 0 0 1 5 40 40 82 43 43 4 1 0 259
1971 0 1 0 1 24 71 79 54 22 1 1 0 254
1972 0 0 8 6 12 24 72 54 24 2 1 0 203
1973 o 0 10 2 20 23 74 59 29 9 2 0 228
1974 1 9 1 3 12 27 56 51 12 1 0 0 173
1975 1) 3 Q 1 30 50 107 154 42 1 Q 1 339
1976 0 1 0 7 16 39 73 68 13 1 0 1 219
1977 0 (o] 0 3 35 58 58 67 62 4 4 o] 291
1978 0 o] S 3 19 10C 73 54 a2 5 0 0 3C1
1979 0 2 4 26 32 73 55 49 9 2 2 0 254
1980 o] 1 2 11 11 49 S0 134 16 1 Q o] 275
1981 1 0 2 9 34 60 108 52 9 3 13 [ 291
1982 1 0 2 6 38 20 54 32 " 4 4 2 174
1983 ¢ 0 24 3 25 24 87 113 31 0 ] 337
1984 o] 0 7 5 13 43 80 53 44 7 1 0 253
1985 0 0 29 4 42 48 61 32 27 4 0 0 248
1986 0 2 4 2 1% 68 112 143 22 3 0 0 271
1987 0 0 2 8 66 49 121 70 43 3 1 1 364
1988 0 0 1 14 22 53 133 63 19 5 1 0 311
TOTAL 13 23 131 191 732 | 1483 § 2316 | 1910 691 129 39 3| 7666
MEAN 0 1 4 153 24 49 77 64 23 q 1 0 256
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LIGHTNING DEATHS BY STATE, RANK, AND LOCATION OF OCCURRENCE

1955-1988 1968
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E S “=o| =TE| =g 3 wE=l| ZES ~ “=% | 2| sz o wEC
g TF.| = gzl TEs| 23 = 53| == = Sao | TES | 32 = 2=z
=0 = === =ES < — —_—e S =T = =z =TS ey = —ad
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sz2°| > = ] = == SZ° > = ] = ==
& s =] s
' ]
STAIE NO. | %{ NO.| % NU.[Z N). | %] NO. | % NO G0 ONO. | XQUNO, [% INO. % NG % IND. | % IND. 1% INO. |%
ALABAHA 150 18T 123 80 &y st p | 1 3] (3 T
ALASKA 51 |
ARIZONA 21 21145 6|13 511 306 Il b 19 100 1
ARKANSAS 8 34133 19119 "1 §| 8 313 27126 1100
CALTFORNIA 40 5°3 3119 2112 i 6 12
COLORADD 13 43 54 18123 415 3] 4 51 6 71 8 5183 17
CONNECTIEUT o3l 2 3|0 5139 1100
DELANARE 43 4.3 413 19 2119
DISTRICT OF COLUMBIA 47 1 ‘25 2150 1] 2%
FLORIDA 1 83|2‘3 39113 7412 2007 7 2 b6 | 23 2|22 3|34 212 11
GEORGIA 16 20 270 19f2y wlis| || s 2| 3] 152 21501 129 125
HARWATT 52 :
[DAKHO 35 1158 3115 2N 2111 11 5
ILLINCIS 18 16123 1217 314 1110 bl 9 T 26 | 36
INDIANA 22 9114 19129 5| 8 61 9 il 2 71 3 2338
JOLY 23 814 8114 112 5| 8 2] 3 35159
KANSAS 26 15 31 12 [ 10 { 20 21 1 171 3% 2 1o
KENTUCKY 20 21130 10|14 416 314 1) 2 12 29| 42 11140
LOUTSTANA i 15114 30028 3432 81 8 19118 2100
MAINE 38 211 b3 9193
MARYLAND b 31 8 515 13112 84175
MASSACHUSETTS 3?2 4118 3113 1] 4 11 4 4 13157
MICHIGAN 1 24129 20 24 311 2| 2 1012 2| 2 17120 1133 1133 i1 3¢
MINNESOTA 25 16 | 31 1224 5110 6112 11 2 214 9117 13 2167
HISSISSIPPE K] 29|36 19 24 911 51 6 18123
HISSOURI L ote 2] el el sl sl el 2] 3| o)
HONTANA 36 713 211 2N (B3 410
NEBRASKA 30 16 | 44 21 2 3P 8 9125 6|17 11100
NEVADA 48 1125 375 1100
NEW HAMPSHIRE 45 2|33 117 {17 2133 1100
NEW JERSEY 24 1834 509§ 13 ] 24 2] 4 41 8 20 4 117 1100
NER HEXICO 19 34|48 13118 6| 9 11 17124 1100
NER YORK 4 20017] es|oel te[aa| 4] 3| 5| 4] 1] 2| 423 1067 113
NORTH CARDLINA 2 33422 20|13 1913 6| 4 513 11 bh | 44 1125 2150 112%
NORTH DAKDTA 44 2118 3l b |55
OHID 9 33|32 19119 1414 41 4 717 Tt 24123 1150 1150
OKLAHOMA 12 30|37 IRERE |17 5] 6 [ 213 18§22 1150
DREGON 4% 3150 3150
PENNSYLVANIA 10 30 (31 "min 313 33 IRRE IR 38140 21100
PUERTO RICO kil 1138 8123 o4 8129 2 100
RHODE 1SLAND 49 1] 28 3|75
SOUTH CAROLINA 21 15122 14 241 6] 9 7110 i 2 IS 211 1
SOUTH DAKOTA 37 5128 Tk 21N 8143 116 B
TENNESSEE 5 32128 30|26 8| 7 gl 7 {6 20 2 ]
TEXAS 3 b2 | 45 2017 20014 514 41 3 4017 2|67 133
UTAK 33 149 b 26 1 ) 1 ¢ 1 4 3113
VERMONT 42 11 8 11 8 N 7193
VIRGINTA 29 B19 9121 5412 307 205 15| 36 1150 1150
WASHINGTON 50 11180
NEST VIRGINIA 39| 5|29 2f12| 2|12 S AE]
HISCONSIN w1 bl 3l ela] a9 e 1433 4 100
HYOHING 34 11152 2110 304 15 4119 i
|
UNITED STATES 823 (29] 496 17| 379 13| 173 | 6| 14| 4| 32 v| ss230|l s2|4r| vwf{a| 3|19 o | 3|5y 11

x ON DECEMBER 8, 1963 THE (RASH OF A JETLINER KILLING 81 PEOPLE NEAR ELTON,
MARYLAND, WAS ATTRIBUTED TO LIGHTNING BY THE CIVIL AERONAUTICS BOARD INVESTIGATORS.
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LIGHTNING INJURIES BY STATE, RANK, AND LOCATION OF OCCURRENCE

193-1988
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STATE oL ool N0 ) owl owo ) ox) oMol w) oNo. ) a) N0 ) %) w0 )k No.AIz o, Jz lwo. )2 W0 Ju [NO. % Kb ju [ND. |
ALABANA DY N TN I A N N ) A A N R AT 2 BN T i T]20 AR RE
ALASKA 5¢ .
ARTZONA Wl oagfer] spel 23] spe| t| 1823 5 oo
ARKRHSAS 16| azp2a| el 0| el 1) 4| a4 2] 10| e 7|48 1100
CALIFORKIA 420 102 t[u] 512 17| 40 glez| 1(18
COLORADC 12| 9eae| e 8 s Tl e 3 e o8| 2| v sajar|| wsfer| 28] sl 1] 4
CONNECTICUT Wl ow|0 2% 1] 2 3|50 3 5] e 2|87 13
DELANARE o8| 7(® Al 4 11100
DISTRICT OF COLUNBIA |48 4|14 3|44 BRIA AL 1] 14
FLORIDA 122636 810t nole| 22 B4 20 3] 24| 429 543 1 3l
GEORG1A 0] 95(38| 33| | oe) 3| | ape| 42| 82| s ] s 1] s g 18| 7)o
HANAIL 511 1o 1 [100
T1AKO CL N I R A T3 2 I O 2 A MO B B N R I L8 Y4
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10RA ap e o203l ap ] rprb ol ] ] ar)es 2| e 133
KANSAS 1] 2| a9 2| v 7l s| e sl 5| 3 99|62 3|60 1] 1]2
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MATNE N N I R TR T B M 11, ] 1| 465 11100
HARYLAND x 24 451 39 16 | 14 15113 41 ¢ 3003 T 30| 26 1 (100
MASSACHUSETTS 7|ose|20 12| 4] 9| 3] 5| 2| 20 1] S| 2| 200|eB 4|57 10
HICHIGAN 2 a9 a0 o7 2| 5| 3| 2 300 5| 16| 3| 5728 18(62| 1| 3 4| 6|21
HINNESOTA 80 vwbiep wltel wp Tl b gl | 2|y 1150 1150
HISSISSIPPL 130 36l sl w2 a2 sp 5| 4| 1125 1|75
MISSOURI I S I T T [T I A TR I A I N A I BT S
MONTANA ar|oefse| ospwe|lo3| el 1| 3l 38 1|2 2|67 133
NEBRASKA oA B 1|2 5090 509 5[ 9] 18n 11100
NEVADA 500 2|40f 120 2|4
NEW HAMPSHIRE | w12 af 7 13| n 2|50 2|50
NEW JERSEY a| e 8 1) 1| 1| 5|5 2| 2] 9w 10100 _
NEW HEXICO 20 el a5 2 0| 3p 2 3p 2l g 2afisl| reyse| 42
NEW YORK 6 a2 |2t 200 6| 2 8] | 2| a3 s 12|45 2 1348
NORTH CAROLINA ol 1353 | 38l a0 s 9|2 as| 9| n2|a 8150 aip 1l s 53
NORTH DAKOTA 7 sfael 4] 9] 1| e 2fts 19l 1]
0H10 s| scqyae| sojrs| sy 2| 4| v 8| wl 3w 330 3% 4140
OKLARONA 1] ors(e| 2y 6| 9f 4 e 5| 5{ 2 | 8l 15|% 375 1125
OREGCH 651 53 16 AL
PENNSYLVANIA 30153035 19| 4 st 2| | 9 2| 4| ot 25| 35w 13 13
PUERTO RICC ol ol orin 4| 6b 11100
RKODE 1SLAND a0 9ja) 153 2l s 18] 41 3 [100
SOUTH CARGLINA 1 se|30| &) 4 el 5| T4l 2l 5) 3 Biw 2|3 1] 3gs0
SOUTF DAKOTA ¥ 10(2] 5o 2] 4] 9|18 Tl 2] 234 4 o0
TENNESSEE 8| e8| sof| 4 2\ e 2| 8|3 9|l 4|2 s 1 111
TEXAS 9 tos a3 | e |na| 312 4y 2| a2 3] 662 a0 4l (RRTR AT
UTAH | 2afat| gl 20 3{ af2l 4f 7] 35 14|n 2040 24 1
VERKONT w| sl |7 | 10 66
VIRGINIA 0 wnf o onla o7 e ] Tl e 2] 2| el 1125 125 250
WASHINGTON a3 2 9f 4 2| 3 14)et
NEST VIRGINIA B ] sfr 3 6] 12| 2l ) 2| 2]
NISCONSIN 231 s7|a0| 8 s[ 4‘3 ] 6| 4] sl o4 e0|a 7l
HYORING LIRS I IR I E Y B AL A B I 1] 17
. I ~
UNITED STATES 87|32 (1076 |14 asq et 1ea| 3] 2980 4| 2] 3y29s7i3s || 1a|ss| 28| 8| B 1| 2 w3l 2| e w2
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North Atlantic
Tropical Cyclones,
1988

Nearly a decade of calm came to
an end in the Canbbean Sea as
two mayor storms—Gilbert and
Joan— wreaked havoc in these
waters.

James M. Gross
and Miles B. Lawrence

he hurricane season of 1988 will be
T remembered as the season of

Hurricane Gilbert. Never had a
pressure so low— 888 millibars (26.22
inches)— been measured in the Western
Hemisphere. For years the standard was
the Labor Day Hurricane of 1935, which
ravaged the Florida Keys. Its pressure,
measured near the north end of Long Key,
was 892 millibars (26.34 inches).

However while Gilbert was a damaging,

record-breaking storm, reaching category
5 on the Saffir/Simpson Scale, Helene and
Joan reached category 4. Tisbeen 27 years
since three hurricanes have achieved that
status in a single season. Gilbert wrecked
havoc across the central and northwestern
Caribbean and southwestern Gulf of
Mexico, killing 318 people. Joan the other
major Caribbean hurricane was responsi-
ble for 216 deaths, majnly along the south-
ern and southwestern coast of the

A passenger bus
plows through water
in the Mexican town
of Campeche in the
wake of hurricane
Gilbert on the 18th
of September. This
was one of several
towns hard hit by
the hurricane. These S
passengers were
lucky compared to
those on four buses
in the Monterrey ¥
area the day before.
The buses were
overturned and
crushed by the Rio
Santa Catarina
River’s floodwaters
and several hundred
people were killed.
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Caribbean. Joan's track was unusual
since no other tropical cyclone has trav-
elled on 50 southerly a course, affecting
the northern coast of South America from
the Windward Islands through Central
America.

The 1988 hurricane season for the North
Atlantic Ocean, Caribbean Sea and Gulf
of Mexico was above average with seven
tropical storms and five hurricanes. This
compares 1o a long term seasonal average
of four tropical storms and six hurricanes.
Debby, Florence, Gilbert, and Joan were
hurricanes that made landfall while Beryl,
Chris, and Keith made landfall as tropical
storms.

Dr. James M. Gross and Miles B.
Lawrence are forecasters at the
National Hurricane Center in Miami,
FL.



Shrimp boats are
coming bat no danc-
ing tonight. This
72foot shrimp boat
from Venice, A is
beached on the Texas
coast near Boca
Chica on the }7th of
September. The crew
was air lifted to safe-
ty as Hurricane
Gilbert approached.

" This season's tropical cyclone tracks are
in general quite smooth and outline the
western boundary of the North Atlantic
subtropical high. As determined by the
number of ships reporting 50 knots or
greater, shipping was, for the most part,
able to avoid this season's intense tropical
cyclones. The exception was Tropical
Storm Keith. Because of its rapid acceler-
ation just before and after it became extra-
tropical, it moved quickly through the
western North Atlantic shipping lanes.

Tropical Storm Alberto

Alberto originated from a low pressure
trough that formed on the 4th of August
off the South Carolina coast. It reached
tropical depression status on the 5th.
Moving northeastward in advance of an
approaching frontal trough, it became a
tropical storm on the 7th, while centered
just south of Nantucket, MA. It crossed
Nova Scotia without significant effect and
became extratropical near Newfoundland
on the 8th.

There were no reported surface winds of
tropical storm force. Alberto's tropical
storm status was based on satellite intensi-
ty estimates and pressure readings from a
NOAA data buoy located southeast of
Nantucket, which showed a 7-millibar fall,

in 3 hours, to 1004 milljbars as the storm
went by.

Tropical Storm Beryl

Like Alberto, Beryl formed from a low
pressure arca that was not of tropical ori-
gin. The first signs of a low-level circula-
tion occurred within a low pressure area
that had meandered westward across the
northeastern Gulf of Mexico and was near
the Mississippi coast on the 4th of August.
The system gradually organized into a
depression on the 7th, having drifted over
southeastern Louisiana. The center drifted
back to the Gulf Coast and was upgraded
to a tropical storm the following day. On

Saffir/Simpson Scale of
Hurricane Intensity

Storm Mean
Storm surge wind speed
category (feet) (knots)
1 Weak 45 64—82
2. Moderate 6—8 83—95
3 Strong 912  96—112
4 Very Strong 13—18 113135
5 Devastating 18— 136—
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the 9th the center turned 180° and headed
back over southern Louisiana. The high-
est reported sustained wind over land was
40 knots at Gulfport, MS on the 8th.
Beryl's highest sustained wind over the
waler was 46 knots reported on the Sth
from the Puritan. Beryl weakened later
that day, and by the 10th it had become
extratropical.

Beryl produced 10 to 12 inches of rain
along the Gulf Coast from Alabama to
Texas. Storm surge caused by onshore
winds produced tides 3 to 5 fect above
normal. The one death attributed to Beryl
occurred when a 15-year-old boy drowned
due to an overtumed shrimp beat in
Mobile Bay.

Tropical Storm Chris

A tropical wave was detected near the
coast of Africa on the 15th of August. Its
track across the subtropical Atlantic fol-
lowed the southern periphery of the sub-
tropical high. By the 21st, halfway
between Africa and the Lesser Antilles,
satellite imagery depicted a low-level cir-
culation had formed. As a depression, the
system moved over the islands of the
northeast Caribbean. Four inches of rain
fell on Puerto Rico on the 24th causing
three deaths.
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Early on the 28th, the depression was
accelerating northward just off the south-
east Florida coast when the Hoegh Carin
reported 40-knot sustained winds 50 nauti-
cal miles northeast of the center. The sys-
tem was upgraded to Tropical Storm Chris
and the center crossed the South Carolina
coast midday on the 28th, near Savannah.
The highest reported sustained wind at the
coast was 37 knots at the Savannah Light
Tower.

Chris weakened to a depression over the
Carolinas only 12 hours after becoming a
storm and then merged with a cold front
while turning extratropical. Rainfall totals
ranged from 3 to 5 inches in a swath from
South Carolina through Pennsylvania and
into Vermont. One death resulted from a
hurricane-spawned tornado in South
Carolina,

Hurricane Debby

Debby originated from the same tropical
wave that spawned Chris, On the 31st of
August, this disturbance became a tropical
depression over the southeast Bay of
Campeche in the Gulf of Mexico.

Drifting slowly westward, the depression
strengthened to a tropical storm early on
the 2d of September. Later that same

day, based on aircraft reconnaissance,
Debby became the 1988 season's first hur-
ricane. It made landfall 6 hours later near
Tuxpan, Mexico as a minimal hurricane
with wind speeds of 65 knots.

Weakened by mountainous terrain, the
remnants of Debby were tracked across
Mexico by satellite into the eastern North
Pacific Ocean. The weak circulation drift-
ed northward for several days before
finally dissipating in the Gulf of
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California on the 8th. No meteorological
observations were received from the land-
fall area, but press reports indicated that
inland flooding and mudslides caused 10
deaths in Mexico.
Tropical Storm Ernesto

An area of disturbed weather, associated
with a tropical wave, tumed northwest-
ward while still far out in the central trop-
ical Atlantic. The system was just east of
Bermuda on the 2d of September when a
surface low pressure area became associ-
ated with it. Recurving toward the north-
east it became a tropical depression on the
3d and was upgraded (o a tropical storm 6
hours later, based on satellite intensity
estimates and reports from unidentified
ships. Tropical Storm Emesto accelerated
and was absorbed by a large extratropical
storm over the North Atlantic,



Hurricane Florence

Observations from unidentified ships,
helped determine that on the 7th of
September, a circulation formed in the
south-central Gulf of Mexico. The system
quickly strengthened to a tropical storm.
On the 9th, it accelerated toward the north-
ern Gulf Coast and became a hurricane just
before making landfall over southeastern
Louisiana. Florence quickly weakened as
it moved over the New Orleans area and
dissipated on the 11th in east Texas.

Florence was a hurricane for only 12
hours. The highest sustained wind near
the surface was 70 knots reported from an
oil rig (MP 73) near the Mississippi River
Delta. Florence's lowest surface pressure,
estimated from Air Force reconnaissance,
was 982 millibars. Rainfall totals ranged
up to 4 inches along the path of the storm.
Storm surge water levels rose from 3 to 6
feet above normal along the southeast
Louisiana and Mississippi coasts just east
of where the center moved ashore. Several
tornados and inland river flooding were
reported from the western Florida
Panhandle, far from the center of the hurri-
cane. As aresult of Florence, one fisher-
man died in Mobile Bay while trying to
secure his boat. The damage total is esti-
mated at $2.5 million, primarily in south-
eastern Louisiana,

Unnamed Tropical Storm

While Florence and Gilbert were form-
ing farther west, an area of disturbed
weather moved off the African coast. On
the 7th of September, based on satellite
imagery, the area was declared a depres-
sion while only 85 nautical miles off the
African coast. An after-the-fact review of
ship data indicated that the depression
reached tropical storm strength that same
day. The key ships used to determine this
were the Baco-Liner 2, Antchar and the
Stollberg, which reported sustained wind
speeds of 35 knots associated with this
system. The storm moved north north-
westward for the next two days and
merged with a large low pressure trough.
The entire track of the tropical storm
remained east of 25 W.

Hurricane Gilbert
The source of Gilbert was a tropical

One hour before the
record— a visible
satellite picture of
Hurricane Gilbert
taken at 2031 UTC

on September 13,
1988. This was about
one hour prior o the
observation of the
NOAA reconnais- ‘
sance aircraft, which %
put the hurricane’s
central sea level pres- [N
sure at 888 millibars.
This now becomes the §
record low for the
Western Hemisphere.
In the western North
Pacific the record low
was set by Super
Typhoon Tip on
October 12, 1979 at
870 millibars. This is
the world record for a I
tropical cyclone.

wave which left the African coast on the
3d of September. It developed a low-level
circulation and became a tropical storm

on the 9th. The next day it reached hurri-
cane intensity while south of Puerto Rico,
and on the 11th passed close to the south-
ern coast of Hispaniola.

Gilbert was a category 3 on the
Saffir/Simpson intensity scale when its
well-defined eye passed from east to west
across Jamaica on the afternoon of the
12th. A sustained wind of 101 knots was
measured at the Kingston weather office
along with a minimum pressure of 965
millibars. A ham radio operator also
reported a sustained wind of 105 knots
near Kingston. Most surprisingly, aircraft
observations reported a minimum central
pressure of 940 millibars when the eye
crossed the east coast and the same value
when the center moved off the west coast
— hours later.

Following Gilbert's passage over
Jamaica, a remarkably rapid intensifica-
tion occurred as the storm passed just
south of Grand Cayman on the 13th. The
hurricane's central sea level pressure fell
72 millibars in 24 hours to reach a new
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record minimum pressure of 888 millibars
{26.22 inches) for the Western
Hemishpere. The NOAA reconnaissance
aircraft, which made the pressure observa-
tion, also measured flight-level winds of
160 knots in the eyewall.

The next day at a slightly higher central
pressure, Gilbert made landfall on the
northeast Yucatan Peninsula, near
Cozumel, Mexico. Sustained winds at
landfall were estimated near 150 knots,
making this a Saffir/Simpson category 5
landfall, the first since Camille in 1969.
Gilbert weakened over the Yucatan
Peninsula and moved over the southwest
Gulf of Mexico during the next 2 days.

Its final landfall occurred late on the 16th
as a category 3 hurricane near the town of
La Pesca on the coast of Mexico about
110 nautical miles south of the Texas bor-
der. Afier moving inland, Gilbert weak-
ened as it turned north across Texas and
into Oklahoma where it merged with a
frontal low pressure system. This system
continued to produce high winds as noted
by the Roger M. Simons in southemn
Lake Michigan which reported 52 knots
on the 20th.



Storm surge flooding produced tidesto  Guatemala 12, Honduras 12, Dominican million, primarily associated with torna-
9 feet above normal on the northeast coast  Republic 5, Venezuela 5, United States 3,  dos occurring near San Antonio, Texas.
of Jamaica and S feet above normal at Costa Rica 2 and Nicaragua 2. Besides The total damage estimate for Gilbert is
Grand Cayman. Extreme storm tides of as  being a very intense hurricane, Gilbert was ~ $5 billion.
much as 15 feet were reported also along  large in areal extent. Deaths in countries

the northern and northwestern portions as  far from the hurricane's center were Hurricane Helene

the storm pushed off the Yucatan. The caused by heavy rainfall and resultant On September 15th, as Gilbert was
total death toll associated with Gilbert was  flash flooding. Damage estimates are $2  entering the Gulf of Mexico, a tropical
estimated to be 318 deaths, including: billion (U.S.) each in Jamaica and in wave moved off the African coast. It
Mexico 202, Jamaica 45, Haiti 30, Mexico. The U.S. damage total is $50 organized into a depression on the 19th,

Gilbert's Effect on Sea Surface Temperature

G’ ilbert was one of the strongest hurricanes in history. Its damge and death figures were well publicized. Some of the hurricane's

aftermath was less conspicuous. One of the lesser-known effects of Gilbert's trek from the Yucatan Peninsula into northern
Mexico was a dramatic cooling of Gulf of Mexico sea-surface temperatures (SSTs). The Gilbert-produced SST pattern persisted
into the following week and was not a short-lived phenomenon. As late as October 15th, one month after Gilbert, SSTs had not
recovered to their September 10th values.

Besides the obvious cooling in the Bay of Campeche and western Gulf, Gilbert produced another anomaly in the SST structure.
Along the northemn tip of the Yucatan Peninsula existed a region of cooler water caused by upwelling. As Gilbert moved from the
Caribbean across the Yucatan into the Gulf of Mexico, this cool pattern was altered by turbulent mixing, causing the SSTs to actual-
ly warm by as much as 2°C (3°F).

A theory exists that Gilbert had a far-reaching effect on Hurricane Joan, a month later. Along the northern coast of South America
is a region of cooler water, historically a graveyard for hurricane or tropical storm formation or intensification. The path of Gilbert
took it to the north of this region, but close enough to possibly mix this water and alter SSTs upward, as was the case in northern
Yucatan. Speculation is, Joan gained strength from the rearranged thermal structure, rather than weakened as would normally be the
case, as she passed westward across this then-warmer water. Joan would eventually become one of the most powerful storms ever to
strike the Central American isthmus, :

A cursory examination of available SST data in this region was inconclusive. Perhaps further studies, utilizing more precise data,

may validate or refute this theory. by Larry Peabody and Anthony Amos
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BE Hurricane Helere,
left, poses for a pho-

tograph at 1301 UTC
. onSeptember 23,
1988. This was near
the time of maximum
#  intensity, when winds
v reached 125 knots
\ and pressure dipped
10938 mb.
A Hurricane Joan
& (righ) is displayed in
an infrared satellite
picture at 0601 on the
BN 224 of October. This
i was just before land-
. fall near Bluefields,
| Nicaragua, as a cate-
gory 4 hurricane.
Joan later became
Miriam in the eastern
North Pacific.
increased to a tropical storm on the 20th the 11th of October in the mid tropical Colombia, including the Netherlands
and became a hurricane on the 21st over  Atlantic. The storm moved through the Antilles,
the mid tropical Atlantic. Helene begana  Windward Islands on the 11th and then Soon after the storm moved away from
northward turn on the 23d and for the next  across the southern Caribbean. Its center  the La Guajira Peninsula of Colombia,
week moved northward. On the 28th affected the north coasts of Venezuela and  strengthening began and Joan became a
Helene turned toward the northeast and
accelerated. It became an extratropical
system on the 30th, but remained far at 1988 North Atlantic Tropical Cyclones
sea.
Satellite pictures showed a well-defined Maximum Lowest US.
eye for much of its lifetime, It is estimated sustainedwind pressure  damages
that Helene's winds reached a maximum of Name  Class!  Dates? (knots) (mb) (Smillions) Deaths
125 knots on the 23d, a category 4 on the
Saffir/Simpson scale. Helene was estimat-  Alperto T 8/5—8 35 1002
ed to be a hurricane for 9 days making it Beryl T 8/8—10 45 1001 3.0 1
the longest-lived hurricane for this season.  Chyris T 8/21—29 45 1005 0.5 4
. Debby H 8/31—9/5 65 991 10
Tropical Storm Isaac Ernesto T 9/3—5 55 994
The origin of Isaac was tracked back toa  Florence H 9/7—11 70 982 2.5 1
weak disturbance located near the African  ypamed T 9/7—10 50 994
coast on the 23d of September. The west-  Gilbert H 9/8—19 160 888 50.0 318
ward moving disturbance became a Helene H 9/19—30 125 938
depression on the 29th. It was upgraded to  Jggac T 9/28—10/1 40 1005
a tropical storm late on the 30th whenan ~ Joan H 10/10—23 115 932 216
Air Force reconnaissance plane reported Keith T 11/17—24 60 985 30

flight-level winds of 50 knots, while its

center was about 200 nautical mileseast 1 T tropical storm, wind speed 34—63 knots

southeast of Barbados. Shortly, thereafter,  H: hurricane, winds speed 64 knots or higher
the storm weakened and dissipated.

Hurricane Joan
Joan developed into a tropical storm on

2 Dates begin at 0000 UTC and include tropical depression stage
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hurricane. Joan made landfall on the coast
of Nicaragua near Bluefields early on the
224, as a Saffir/Simpson category 4 hurri-
cane, with maximum sustained winds esti-
mated at 125 knots and a central pressure
of 932 millibars. Joan weakened to a trop-
ical depression as it crossed Central
America into the eastern Pacific Ocean. It
later reintensified to become Tropical
Storm Miriam in the eastern North
Pacific.

Joan was responsible for an estimated
216 deaths across the southern Caribbean
including: Nicaragua 148, Costa Rica 28,
Colombia 23, Venezuela 11, and Panama
4. The total damage estimate was $2 bil-
lion with nearly half of that in Nicaragua.

Tropical Storm Keith
Keith's initial low-level circulation was

- detected over the central Caribbean late in

the season on the 17th of November. It
became a tropical storm on the 20th and
moved on a northwesterly track that took
its center over the northeast tip of the
Yucatan Peninsula the next day. The
storm recurved northeastward across cen-
tral Florida on the 23d. Keith almost

- became a hurricane on the 21st when the

Mariano Moctezuma, located near
Cozumel off the eastern Yucatan, reported
gusts to 80 knots and 985 millibars while

- aship in Puerto Morelos reported 60-

knot winds with gusts to 80 knots.
The storm center moved inland near

Sarasota, FL on the 23d. The highest sus-
tained wind reported in Florida was 55
knots north of the center in the Tampa
area, Sustained gale force winds were
alsc reported south of the center through
Fort Myers. No deaths were reported due
to Keith but the damage estimate for
Florida was $3 million. Keith moved off
the Florida east coast and headed out to
sea. Bermuda reported sustained winds of
40 knots on the 24th as the storm went by
to the north. Keith became extratropical
and its rapid acceleration during this stage
did not allow adequate time for shipping
to clear its path. As a result there were a
large number of ships reporting 50-knot or
greater winds for this storm,

Tropical Cyclone Winds
(ship encounters of 50 knots or more)

Tropical Vessel Date Time Ship Position Wind Pressure

Cyclone  Name MoJ/Da UTC Lat°N,Lon°W  Dir/Speed (kn) (Mb)

Unamed ZGKH 9/8 1200 183,202 020/50 - 1008.3

Gilbert Monsun 9/10 1200 158,627 140/50 1004.0
Ronneburg 913 0000 220,773 090/52 1005.0
Overseas Chicago 914 1300 20.3,84.1 180/50 1002.0 ‘
Sealift Atlantic 9/1S 1800 19.9,949 290/60 999 .8
KR4370 920 0000 428,870 270/52

Helene Zhalgiris 9/30 1200  47.7,319 200/50 992.6
Edinburgh Talla 9/30 1200 49.6,25.2 180/52 1002.7

Keith Mariano Moctezuma 1121 0300 W of Cozumel 9850
SHIP 1121 0700 20.8,86.8 /60
ABKC 1122 1800 249,845 190/54 994.6
Rhine Forest 1124 0000 260,782 120/54 1005.0
MSC Chiara 1125 1200  34.8,488 180/53 988.0
Fairload 1125 1200 36.5,49.5 190/55 983.0
Zim Savannah 1125 1200 37.7,50.2 190/55 972.0
Sonora 1125 1800 403,419 180/60 978.5
Lexa Maersk 1125 1800 45.6,42.7 140/52 964.0
Demyansk 1126 0000 42.8,499 340/50 957.5
Lok Pragati 1126 0000 444,415 180/52 958.7
Ziemia Olsztynska 1126 0000 47.1,43.0 110/78 951.0
Margit Gorthon 1126 0000 49.2,405 090/60 968.0
Sealand Integrity 1126 0600 46.8,39.8 220/60 973.0
Margit Gorthon 1126 0600 49.3,42.7 180/60 945.0
KNDB 1126 0600 49.7,41.0 200/55 947.6
JCLL 11726 1200 49.0,40.0 220/57 974.2
Margit Gorthon 11/26 1200 49.3,432 230/63 964.0
KNDB 1126 1200 494,405 200/65 - 968.0
Margit Gorthon 1126 1800 49.3,43.1 200/55 9720
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