Columbiana County Hazard Mitigation Plan
Hazard Profile — Severe Thunderstorm/Hail/Lightning

2.2 PROFILING HAZARDS

2.2.6. Severe Thunderstorm/Hail/Lightning

INTRODUCTION

A severe thunderstorm is the result of a violent form of convection wherein cold
upper air falls, and warm moist air rises. As the warm air rises, cumulonimbus clouds
can develop and turn into
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between the clouds and the ground.
Several methods of research identified severe thunderstorms, hail, and lightning
as natural hazards in Columbiana County, including discussions with local

representatives, as well as research of several Internet sites.
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For the purposes of this Hazard Risk Assessment (HRA), it is assumed that
Columbiana County has a high probability, and low impact to severe thunderstorms, hail,
and lightning. The hazard of severe thunderstorm, hail and lightning is not targeted to

any specific portion of Columbiana County.
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Figure 2.6b

HAZARD IDENTIFICATION
The National Weather Service (NWS) defines a thunderstorm as “severe” when
wind speeds reach 58 mph or stronger, and/or hail is produced that is % inch in diameter
or larger, and/or a tornado is
produced. High wind events are
one (1) of the most common
types of hazards in Columbiana
County. Figure 2.6¢ shows the
number of high-wind days that
occur per year. To be classified
as a “‘high wind event,” there
must be sustained wind speeds
of 40 mph or greater lasting for

one (1) hour or longer, or winds

Figure 2.6¢
of 58 mph or greater for any Windl Days Per Yeur (1980-1999)

duration. As can be seen, northeast Ohio is one (1) of the most prominent areas for high
wind events. Winds at these speeds are capable of doing great damage.

Thunderstorms are a seasonal hazard and can be expected to occur every year.
According to the NWS, the most active thunderstorm season in Ohio is late spring and
early summer. The key ingredient that defines a thunderstorm is lightning. Because
lightning creates thunder, a storm with lightning is termed a thunderstorm. A bolt of
lightning reaches a temperature of 50,000 degrees Fahrenheit in a split second. The
rapid heating and cooling of air near the lightning causes thunder. Ohio averages four

(4) deaths and 15 injuries per year as a result of lightning.
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A hot summer afternoon thunderstorm is capable of transforming the landscape
from verdant green to icy white with the onset of a hailstorm. The first sign that hail may
be arriving is a growing whitening among shafts of rain. Soon, a rattling sound is heard
as hailstones strike roofs and pavements and the ground whitens, becoming slippery as
hailstones cover grass and roadways. A hailstorm can be the most damaging part of a
thunderstorm, inflicting injury to man and beast and destroying crops, gardens, and
property.

As water vapor inside a thunderstorm cloud condenses to become ice, a large
amount of heat energy is given off during this transition and the process produces
hailstones. Hailstones are initially small in size but due to rain water freezing over them
they gradually grow in size as they fall to the ground at speeds of 50 meters per second

or 111 miles per hour.

HISTORY OF EVENTS

According to records provided by the Columbiana County Emergency
Management Agency (CCEMA) and the National Climatic Data Center (NCDC),
Columbiana County has experienced numerous severe thunderstorm events.

e July 24 2012: Columbiana County Emergency Agency reported a number of
trees and power lines down as well as shingles and siding ripped from homes as
a result of scattered severe thunderstorms.

o May 12, 2011: National Weather Service survey team confirms a microburst in
Leetonia in Columbiana county Ohio. The estimated maximum wind speed was
70 mph with a path width of 75 yards and a path length of 1 mile. 12 homes
sustained damage, mainly to their roofs. 3 sheds were destroyed and 40 trees
were uprooted.

e June 23, 2010: Law enforcement reported trees down across much of the county
from scattered severe thunderstorms that developed across the region ahead of
an approaching cold front, resulting in a reported $100,000 in property damage

e June 28-29, 2008: A mesoscale convective system (MCS) formed along a stalled

frontal boundary across the Ohio Valley on the 28%. These severe thunderstorms
produced significant wind damage across the region. CCEMA and law
enforcement reported large trees and power lines down in the Lisbon area in

particular.
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e August 09, 2007: A National Weather Service (NWS) storm survey found a
microburst hit Salem with maximum winds estimated at 85 MPH with maximum

width about 200 yards. A roof was ripped off a gas station with minor damage to
a supermarket. A truck was overturned and a car was pushed on top of another.
Numerous trees and power lines were knocked down with several large signs

damaged. Total property damage from this episode was reportedly $500,000.

According to the National Climatic Data Center (NCDC) Event Record Database,
there have been a total of 56 hailstorms since 1979. Nearly 75 percent (75%) of the
hailstorms reported occurred between the months of May and July. There have been 23
hailstorm occurrences since the original plan was adopted in 2003. The following table
details the hailstorms that have occurred in Columbiana County over the past 32 years,

including the location, date, and magnitude of the event.

Mapping

LOCATION DATE OF OCCURRENCE MAGNITUDE
Salem 06/08/2007 0.88 inches
Lisbon 06/13/2007 1.00 inches

Calcutta 07/26/2007 0.75 inches
Lisbon 08/09/2007 0.88 inches
Salem 07/26/2008 1.75 inches

Homeworth 08/14/2008 0.88 inches

Columbiana 05/28/2009 0.75 inches

Salineville 07/21/2009 0.75 inches

Hanoverton 07/21/2009 1.00 inches
Salem 07/21/2009 0.88 inches
Lisbon 03/22/2010 1.00 inches

Hanoverton 05/07/2010 1.00 inches
Lisbon 05/28/2010 0.88 inches

Salineville 06/02/2010 1.00 inches
Hanoverton 09/07/2010 1.00 inches
Countywide 03/23/2011 1.00 inches

Salineville 04/25/2011 0.75 inches

Lisbon 05/13/2011 1.00 inches
Salem/Leetonia 07/04/2011 1.00 inches
East Palestine/New :

Waterford 08/19/2011 0.75 inches

Columbiana 09/11/2011 0.75 inches
Unity 07/03/2012 1.00 inches
Leetonia 07/04/2012 1.00 inches
Columbiana/Unity 07/04/2012 0.75 inches

Wellsville 07/24/2012 1.75 inches
Hanoverton 08/09/2012 0.75 inches

Table 2.6a
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HAZARD IMPACT

Severe thunderstorms that occur in Columbiana County can be associated with
winds over 50 mph resulting in damage to trees, the loss of electrical power to several
customers, as well the closure of roads do to limbs and other debris. Severe
thunderstorms can also prompt flash flooding which can result in road closures, and
minor basement flooding in some residential areas. Severe thunderstorms are also
capable of producing hail which can break windows, destroy HVAC systems, and
destroy several acres of cash crops.

According to event records maintained by the National Climatic Data Center
(NCDC), Columbiana County has endured 44 severe thunderstorms with high winds
since 2006. These storms have caused in excess of $1.7 million in property damage with
no reported injuries or fatalities. NCDC records reflect the most severe of thunderstorms.

Residents and businesses are likely to incur more damage as a result of these
“smaller” storms as individual houses and vehicles are damaged by fallen limbs and
businesses are forced to close due to a lack of electricity.

Hail damage is often confined to automobiles and crops; however, structural
damage is a possibility in the form of broken windows and damaged gutters or HVYAC
systems (depending on the size of the structure). Historical records indicate that
hailstorms are a countywide hazard and can occur at any time in any location. Hail is
often associated with severe thunderstorms and/or severe winter storms, both of which

have been identified as natural hazards in Columbiana County.

PAST MITIGATION EFFORTS

One of the most common impacts from severe weather is the loss of commercial
power. Since many of the services rely on power for critical functions, providing backup
power capabilities has long been a favored strategy for mitigating damages from severe

thunderstorms.

HAZARD MAPPING

See the Columbiana County Severe Thunderstorm/Hail/Lightning Map for a
graphical representation of the hazard areas with regard to severe thunderstorm, hail,
and lightning. The green areas represent “low hazard areas,” the yellow areas represent
“‘moderate hazard areas,” the orange areas represent “high hazard areas,” and the red

areas represent “extreme high hazard areas.”
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Columbiana County Hazard Mitigation Plan
Hazard Profile — Severe Wind/Tornado

2.2 PROFILING HAZARDS

2.2.7. Severe Wind/Tornado

‘Wind storms are destructive wind events that occur with or without the presence 01‘ other storm events,
~such as tornados or eevene thunderstorms.

A tornado is a violently rotating column of air extending from a super-cell thunderstenn feﬂzegmund

INTRODUCTION
A windstorm is a storm with high winds or violent gusts, sometimes called a wind

shear or microburst, but with little or no rain. A tornado is a violently rotating column of

air  extending from a Atany time —Primarily during

thunderstorm to the ground. .Marehmmumm SMPONSS|

. Number of Events to Date
The most violent tomnadoes ([N SRBYYPRVRNSINN ;m&madns &6 hlgh wind

are capable of tremendous [EEALEANPA ] RYIAlER
Probability of Event:
| Warning Time:

Period of Occurrence:

destruction with wind speeds

of 250 mph or more. Damage
paths can be in excess of one
(1) mile wide and 50 miles

Potential Impacts:

long.
Several methods of

research identified severe ,
Cause Injury or Death:

ChlEIERS e Days to weeks or mors '\
hazards in Columbiana Figure 2.7a

wind and tornadoes as natural

County. General severe wind and tornado information was obtained from the following

sources:
o FEMA State and Local Mitigation Planning How-to-Guide: Understanding Your
Risks.

e National Climatic Data Center (NCDC) — Event Records.

e Columbiana County Emergency Operations Plan

For the purposes of this Hazard Risk Assessment (HRA), it is assumed that
Columbiana County has a moderate probability, and moderate impact to severe wind
and tornadoes. The hazard of severe wind and tornadoes is not targeted to any specific

portion of Columbiana County.

Appendix 1 — Hazard Profiles, Loss Calculations & A1-149 ] .,J.‘.u,.,,k._
Mapping



Columbiana County Hazard Mitigation Plan
Hazard Profile — Severe Wind/Tornado

High Probability
Low Impact
Moderate Probability Moderate Probability
Low Impact Moderate Impact
Low Probability Low Probability Low Probability
Low Impact Moderate Impact High Impact

Figure 2.7b

HAZARD IDENTIFICATION

Tornadoes are among the most unpredictable of weather phenomena.
Tornadoes can occur in any state in the United States but are more frequent in the
Midwest, Southeast, and Southwest. Ohio is positioned geographically on the eastern-
most edge of what has come to be known as “tornado alley” and is no stranger to
tornado sightings.

The nature of tornadoes is they strike at random. While it is known that some
areas of the country experience tornadoes more than others, predicting exactly what
parts of Columbiana County have a greater chance of being struck by a tornado is
difficult. The best predictor of future tornadoes is the occurrence of previous tornadoes
which are discussed below.

Most sources have only been recording tornado activity since 1950. Northeastern

Ohio falls into the “moderate” category for tornado risk, and the second highest category

for wind zones in the B WIND ZONES IN THE UNITED STATES®
United States, which is (;""' T

illustrated in figure 2.7c

P Lt 7 i

at right. Columbiana e

County falls within the 7 &=~ oo
zone |V, wind zone. \ e "‘\:—_.
According to county and - tEel e
b= e
National Weather Service - R
N S
(NWS) records there N = WINDIZOHES]
oty ALASKA { }5%31
have been no recorded { —l ZoNE |
Rd? N N
tornado  events  in d W St Wi Rogen — -
C l b. C I Q 1 * Hureard Susossible Regeon -‘Z?g)ﬂ"ilv.
. . HAWAL® o o 5 sz crhid )
olumbiana County over - ST
the past six (6) years. “easmeaen  Figure 2.7¢
Appendix 1 - Hazard Profiles, Loss Calculations & A1-150 ;4.;,,],,...,,,-,,0
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Columbiana County Hazard Mitigation Plan
Hazard Profile — Severe Wind/Tornado

However information provided by the TornadoHistoryProject.com shows that since 1950
there have been 15 tornado events within the county. The largest of these tornadoes
was characterized as an F3 on the Fujita Tornado Measurement Scale.

The Enhanced Fujita Damage scale is illustrated in table 2.10a. The Enhanced
Fujita Scale (EF Scale) rates the strength of tornadoes in the United States based on the

damage they cause.

WIND SPEED RELATIVE
mbh FREQUENCY POTENTIAL DAMAGE
' : Minor of no damage.
Peels surface off some roofs; some damage to

SCALE

WA { -
| EF0. | 65-85 53.5% gutters or siding; branches broken off trees;
_ ) shallow-rooted trees pushed over.
Moderate damage.
5 Roods severely stripped; mobile homes
= BENIHO R overturned or badly damaged; loss of exterior
doors; windows and other glass broken.
Considerable damage. O
Roofs torn off well-constructed houses;
EF2 111-135 10.7% foundations of frame homes shifted; mobile

homes completely destroyed; large trees snapped
or uprooted; light-object missiles generated; cars
| lifted off ground.

Severe damage.

Entire stories of well-constructed houses
destroyed; severe damage to large buildings such
EF3 136-165 3.4% as shopping malls; trains overturned; trees
debarked; heavy cars lifted off the ground and
thrown; structures with weak foundations are

badly damaged.
Extreme damage.
Well-constructed and whole frame houses
L 0,
1562200 Q-7 completely leveled; cars and other large objects
| thrown and small missiles generated.
Total destruction.
Strong framed, well built houses leveled off
>200 <01% foundations and swept away, steel-reinforced

concrete structures are critically damaged; tall
buildings collapse or have severe structural
deformations.

Table 2.7a

Implemented in place of the Fujita scale introduced in 1971 by Ted Fuijita, it
began operational use on February 1, 2007. The scale has the same basic design as the
original Fujita scale, six (6) categories from zero (0) to five (5) representing increasing
degrees of damage. It was revised to reflect better examinations of tornado damage
surveys, so as to align wind speeds more closely with associated storm damage. Better

standardizing and elucidating what was previously subjective and ambiguous, it also

Appendix 1 - Hazard Profiles, Loss Calculations & A1-151 ; 1;
Mapping



Columbiana County Hazard Mitigation Plan
Hazard Profile — Severe Wind/Tornado

adds more types of structures, vegetation, expands degrees of damage, and better
accounts for variables such as differences in construction quality.

It was developed from 2000 to 2004 by the Fujita Scale Enhancement Project of
the Wind Science and Engineering Research Center at Texas Tech University, which
brought together dozens of expert meteorologists and civil engineers in addition to its
OWN resources.

The rolling terrain of the southern half of the county helps to break-up intense
straight-line winds and tornadoes that form and touchdown. These hazards are present

in the flat open areas that exist in the northern part of the county.

HISTORY OF EVENTS

According to information from the Spatial Hazard Events and Losses Database
for the United States (SHELDUS) there has been six (6) tornado occurrences in
Columbiana County since 1985 (see Table 2.7b below); the largest of which was an EF-
2 that occurred on May 31, 1985, this tornado outbreak is illustrated in Figure 2.7d
below. The most recent tornado, as reported by TornadoHistoryProject.com was an EF-
0 which occurred in August of 2003, see narrative below.

There were six (6) high wind events listed in the NCDC between 2006 and 2012
that were not associated with thunderstorms. All of these events were recorded with

wind speeds at 55 knots or below.

SHELDUS - Tornado History Project Data Summary

Crop
Damage

Property
Damage

Location EF Fatalities Injuries

Scale

May 31, 1985 Salem EF-2 0 20 $5,000,000 $0
August 9, 1987 Sebring EF-1 0 0 $5,000 $0
July 22, 1990 Columbiana EF-0 0 0 $5,000 $0
July 22, 1990 East Palestine | EF-0 0 0 $5,000 $0
Sept. 21, 1992 Salem EF-1 0 0 $25,000 $0
Sept. 21, 1992 Salineville EF-0 0 0 $25,000 $0
April 15, 1993 Lisbon EF-0 0 0 $50,000 $0
June 21, 1995 Lisbon EF-0 0 0 $2,000 $0

0 0 U D00 $0

Table 2.7b
Appendix 1 - Hazard Profiles, Loss Calculations & A1-152 ﬁ,g

Mapping



Columbiana County Hazard Mitigation Plan
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May 31st, 1985
Tornado Outbreak

Warren
Centervile
Fa F2
F2 Saegertonn —l— Eg
: -]
Darset - —_—
Lnssvile  Crawford
Forest
F3_ F4 Cachranton / o
hoga | Geauga [ 5 | —
' Venango
Trumbul Mercer
F5 Lu i FO
T Wheatland
mmit | Portage fliwion [ . )— e
Mahoning [[] Aeact
Lawrence Butt Responsibiity
I L er
Stark S el F3 @
& Columbia —~— V
East Sparta o
J I o~
Figure 2.7d

e August 1, 2003 — Numerous showers and thunderstorms developed with a cold front
moving across the upper Ohio Valley, with some severe storms across eastern Ohio,
northern West Virginia, and western Pennsylvania. At approximately 4:27pm, a brief
tornado touched down near the border of Carroll and Columbiana counties, and a
stronger downburst occurred in East Liverpool in Columbiana County. A National
Weather Service (NWS) storm survey found an EF-0 tornado crossed into
Columbian County from Carroll County west of Summitville near Acker Road, and
then dissipated shortly thereafter. The tornado damaged trees in its path for nearly
one (1) mile into Columbiana before dissipating. The entire path length of this storm
was 3.2 miles, with a maximum path width of 75 yards. Maximum winds were
estimated at 75 miles per hour (MPH). No fatalities or injuries occurred. Property

damage was estimated at $5,000.

Appendix 1 - Hazard Profiles, Loss Calculations & A1-153 ;,.-,,,],\..,,,-,,Lz
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Columbiana County Hazard Mitigation Plan
Hazard Profile — Severe Wind/Tornado

HAZARD IMPACT

While tornadoes are relatively short lived in duration, they are intensely focused,
making them one of the most destructive forces in nature. As previously discussed
above, Columbiana County is located in the “Zone IV” wind zone. This wind zone places
Columbiana County in a category that could experience severe tornadoes with 158-206
mph wind speeds. Such winds would cause significant damage to structures, such as
roofs torn off frame houses, mobile homes demolished, and boxcars pushed over.

Columbiana County has endured F3 tornados in the past, an F3 tornado is
considered a severe tornado with wind speeds well in excess of 100 mph, and these
types of tornados leave behind major destruction. Damages from F3 tornados can
include entire stories of well-constructed houses destroyed; severe damage to large
buildings such as shopping malls; trains overturned; trees debarked; heavy cars lifted off
the ground and thrown; structure with weak foundations can be badly damaged.
Localized geographic conditions can exacerbate the damages from high winds and
cause increases in wind intensity.

The enormous power and destructive capability of tornadoes are beyond
mankind’s capabilities to control. The severity of the effects of tornadoes will continue,
including deaths, injuries, and property damages. Tornadoes are rather unpredictable by
nature, however; technological advances will facilitate earlier warning than previously
available. This combined with a vigorous public education program and improved
construction techniques, provide the potential for significant reductions in the number of
deaths and injuries as a result of tornadoes in Columbiana County.

Severe wind events can cause a variety of secondary, or cascading, hazard
events. For instance, wind may blow limbs from trees down knocking out electric power
or blocking roadways. Wind often results in damages to roofs and other home finishings
(such as siding, etc.). Damage and loss of life could be severe and overwhelm the ability
of local responders to address the emergency. No estimates were available on the total
losses from past tornadoes and severe winds. However, between 1955 and 1995 over

20 injuries were reportedly associated with tornadoes.

PAST MITIGATION EFFORTS
Past mitigation efforts to reduce losses associated with severe wind and
tornadoes in Columbiana County have included, the development and distribution of

public awareness materials about natural hazard risks, preparedness, and mitigation;

Appendix 1 — Hazard Profiles, Loss Calculations & A1-154 ; ]w
Mapping



Columbiana County Hazard Mitigation Plan
Hazard Profile — Severe Wind/Tomado

establishment of a protocol for the sharing of annual shelter survey information between
the local Red Cross Chapter and Columbiana County Emergency Management Agency
(CCEMA), and continued to conduct National Weather Service Storm Spotter classes.

HAZARD MAPPING

See the Columbiana County Severe Wind/Tornado Map for a graphical
representation of the hazard areas with regard to severe wind and tornadoes. The green
areas represent “low hazard areas,” the yellow areas represent “moderate hazard
areas,” the orange areas represent “high hazard areas,” and the red areas represent

“extreme high hazard areas.”
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