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Abstract

In February 1994,
severe ice storm  struck t he
sout heastern portion of the United
States. The stormwas the result of a
typical icing scenario for that part
of the country--a quasi-stationary
front near the @Gulf of Mexico coast
with '"overrunning' noisture into the
relatively cold air north of the
front. However, this ice storm was
very unusual in two respects: 1) Its
areal extent was nmuch greater than
usually found in ice stornms, and 2)
the rainfall anpunts were nuch hi gher
than one would expect for such an
event. As a result, over $3 billion
in estimted damages and costs were
inflicted by the storm

an unusual ly

Thi s report describes the stormin
sone detail, with a state-by-state
summary of the damages. Precipitation
anpbunts and mninum tenperatures
recorded by cooperative and Nati ona
Weat her Service sites are sunmari zed.
Finally, t he dat aset s used in
summarizing the storm are briefly
reviewed as to their usefulness in
studying such an event. These
datasets can be quite effective in
studying ice stornms and ot her severe
weat her events.
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1. Introduction

I n February 1994, the sout heastern

portion of the U S. was struck by a
severe ice storm of unusual duration

and severity. The ice stormresulted

in over $3 billion in damages to the
area, including tremendous danage to
t he electric utilities and

comruni cations industry in the area.
This report provides details and
climatic data for this event. Al |
references to ice thickness refer to

total thickness on a horizonta
surface (or top to bottom over a
cable) rather than radial thickness.

This is due to actual radial thickness
rarely being neasured.

The ice storm resulted from a

typical icing scenario: a nearly
stationary front wth overrunning
moi st ure produci ng freezing

precipitation in colder air near the
surface to the north of the front.

However, this stormwas very unusua
in that its areal extent was nuch
greater than wusually found in ice

storns, and t he precipitation anounts
wer e much hi gher than usually foundin
ice storm situations, with sone
anount s exceedi ng 125 mmfor the event
(see Table 1).

Table 1 - Precipitation Anounts
(nmelted, inm) For Feb 9-13, 1994 For
Stations Wth At Least 125 nmm ( nost
fell on Feb 9-11)

ALABAMA:

Huntsvill e 153
Russellville 144
Hal eyvill e 139
Addi son 137
Moul t on 136
Hodges 136
Hancevil |l e 135
At hens 132
Ham | t on 131
Bell e M na 130



M SSI SSI PPI

Anmory 151
Vai den 141
Mnter City 139
Abbevill e 136
Ver ona 133
Ful t on 132
Bal dwyn 132
| uka 131
Ri pl ey 131
Pont ot oc 130
TENNESSEE

Shel byville 198
Norris 189
Ki ngst on 165
Tul | ahonma 161
Pul aski 149
Laf ayette 149
Jefferson City 148
Li vi ngst on 147
Janmest own 147
Mont eagl e 146
Tazewel | 144
W nchest er 143
Al | ar dt 141
Cak Ri dge 140
Dayt on 138
Rogersville 137
MM nnville 135
Onei da 133
Morri st own 130
Port| and 130
Bri st ol 129
Lenoir City 129
Lew sburg 127

2. Discussion

The i ce stormbegan in the western
sections of the Southeast on the 9th
and gradually spread eastward into
Tennessee, M ssissippi, and Al abama.
These three states suffered the worst
damage before the storm continued
nort heastward t hrough the Carolinas,
Virginia, and Kentucky. A large
t enperature gradi ent across the front
(sone tenperature drops of 20-30
degrees Celsius from the previous
day's readi ngs occurred) contributed
to the strength of the storm Figure
1 shows the stormtotal precipitation

anmounts, while figures 2 and 3 show
the mnimum tenperatures observed
during the peak of the storm

I ce accurul ations ranged from 2
cmto as nmuch as 15 cmin parts of
northern M ssissippi--unusual if not
unprecedented i ce thicknesses inthis
area for a freezing rain event.
However, since ice thickness is not a
routinely measur ed par amet er,
hi storically accurate conpari sons are
i npossi bl e. This is a significant
problem in attenmpts to develop
freezing rain/ice climtol ogies.

Overall, the storm produced over
$3 billion in damages and cleanup
costs, and at |east 9 deaths were

attributed (directlyor indirectly) to
the storm Also, well over 2 mllion
customers were without electricity at
sone point, and 1/2 mllion were stil
wi t hout power 3 days after the storm
There were even sone instances of
residents w thout power for 1 nonth
after the storm Many  hones,
busi nesses, and vehi cl es were damaged
by falling trees and i mbs. Foll ow ng
is a state-by-state account of the
destruction, for those states from
whi ch detai |l ed i nformati on was
avail abl e (sone states provided nuch
nor e detai |l ed i nformati on t han
ot hers):

- Al abama
nort hwest

A 7-county area of
Al abama was devastated by
the storm Nunerous trees and |inbs
bl ocked roads nmaking travel nearly
i npossi bl e, and danage to homes and
busi nesses was wi despread. Dueto the
broad area wth rainfall anmounts of
over 75 mm (sone over 120 mm),
fl oodi ng was al so a probl em al though
not nearly as damaging as the ice.
Tot al damages were estimated at nearly
$500 million.

- Arkansas: Sout heast Arkansas was
affected nore severely than the rest
of the state with sone areas having
al nost every power pol e downed by the
ice. Approximtely 120, 000 cust omers
wer e wi t hout power at sone tinme during



the storm and up to 2 weeks were
required to restore power to sonme
| ocati ons. Some power conpani es
called this the worst ice stormin
their history. Damage and cl eanup
costs were estimated at over $50
mllion.

- Kentucky: The south-central and
sout heast sections of the state were
hardest hit. |Ice accumul ated to over
7 cmin sone |ocations. Over 190, 000
customers were without electricity at
sone point, with power not restored
for over a week in sone |ocations.
Kentucky also reported 150 injuries
for the event--the only state to
officiallyreport asignificant nunber
of injuries. Danmage estimtes were

pl aced at over $50 million for the
st ate.
- Loui siana: Northern Loui si ana was

hard hit with over 100, 000 custoners
wi t hout power due to the storm The
Forest Service reported that 256, 000
acres of forest were damaged by i ci ng.
This was the worst ice storm in
Loui siana since 1983, wth danmage
esti mted at about $13.5 mllion.

- Mssissippi: Northern M ssissippi
was probably the area of the Sout heast
hardest hit by the storm I ce
t hi cknesses of 7-14 cmwere conmon and
caused catastrophic damage in many
ar eas. Over 120 nm of rainfall at
sone | ocations produced considerable
flooding in addition to the ice

damage. 3.7 mllion acres of
comrercial forests were severely
damaged, with | osses estimated at $1. 3
billion. Urban tree |osses were
estimated at $27 mllion. 25%of the
state's pecan crop will be lost for
the next 5-10 years at an estimated
cost of $5.5 nmllion per year.

Approxi mately 750,000 custonmers were
w t hout power at sonme point, wth
about the sanme nunber also wthout
water. Electricity to sone | ocations
was not restored for 1 nonth. Uility
damage was estinmated at about $500
mllion, whichplaces total damge and
costs for the state at nearly $2

billion!

- North Carolina: The western and
north-central parts of the state were
nmost affected, with ice thicknesses
generally less than 5 cm reported.
Most of the damage was to utilities as
over 100, 000 custoners were w thout
power at sone point--sone for several

days. Damage estimates were rather
m nor conpared to other states--
generally less than $10 mllion.

- Sout h Carolina: Northwest South
Carolina was the only part of the
state significantly affected. Power
outages to nearly 100,000 custoners

were reported, wth some out for
several days. Damage estinmates were
less than $5 million.

- Tennessee: A large portion of
Tennessee was affected by the storm
with overall destruction ranking
second behind M ssissippi. Many

| ocati ons experienced over 120 nm of

rainfall, thereby creating flooding
problens in addition to the icing.
Shel byville reported 198 nmm-the

maxi rumfor the event. About 770, 000
customers | ost power for sone period
of time, with nearly a nonth required
to restore all of the outages. There
was onetrafficfatality attributedto
the stormwhen a tree fell on a novi ng
car. Total damages/costs were pl aced
at nearly $500 mllion.

- Texas: The northeast portion of
the state was nost affected by the
storm wth over 30,000 custoners
wi t hout power at sone point. Upto 10
cm of ice and sleet accurulated in
sone areas, and 2 fatalities were
reported due to traffic accidents.
Damages were estimted at well under
$50 mllion.

- West Virginia: Wst Virginia was
not as severely affected as states
farther south, although about 50, 000
customers were without power at sone

poi nt. The southern part of the state
received nost of the danmage, wth
damage estimates of less than $1



mllion overall.
3. Data Sources

The key dataset used in this study
was the U. S. National Weather Service
Cooperative Network dataset. It
conpri ses over 8000 active stations
reporting daily precipitation along
wi th maxi mum m ni rum tenperatures.
NCDC receives the data on nonthly
forms, key enters the val ues, and t hen
performs quality control of the
digital data. It is one of our nost
used and request ed datasets.

NCDC, as part of the Federal
Climate Conpl ex i n Asheville, NC also
makes avai |l abl e nunmerous ot her types

of data. These incl ude:

- Gobal surface and upper air
observati ons.

- G obal gridded anal yses.

- dobal satellite data.

- u. S. sol ar radi ati on, wi nd
profiler, and NEXRAD dat a.

Qur Products and Services Guide
descri bes these data al ong wit h ot her
servi ces of i nterest to t he
at rospheric icing research conmunity.
Thi s i ncl udes CDROM products, on-1line
(internet/ww) data, and nunerous
publ i cati ons. These and other
National Climatic Data Center/ Federal
C i mat e Conpl ex dat aset s/ products are
quite effectiveinclimtic studies of
significant weather events, and in
attenpts to develop climatol ogica
nodel s for regi ons at greater risk for
severe icing.

4. Conclusion

As this report has shown, an
unusual |y severe ice stormstruck the
sout heastern U. S. in February of 1994.
The damages wer e unpr ecedented i n sone
areas, with electrical power outages
for up to a nonth in duration.
However, due to a scarcity of ice
measurements in the past, it is
difficult if not i npossible to
ascertain the recurrence i nterval for
such an event.

Proxy information (statenents by
residents and utility representatives,
ot her historical weather data, etc)
woul d seemto i ndicate at | east a 100-

year event occurred in portions of
M ssi ssi ppi and Tennessee. In these
hardest-hit areas, structures would
probably never be engineered to
withstand such an event due to
economc realities. However, in

near by areas sonewhat |ess severely
i npacted, this would not be the case.

We hope that data fromthis and
ot her events, along with historical
climatic data, can be used to nodel

ice thicknesses based on routinely
measur ed paraneters. A project to
at t enpt such nodelling is now

underway, w th NCDC and t he USAF Col d

Regi ons Research and Engineering
Laboratory bei ng t he pri nci pa
participants.
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