
 

SECTION 2 
 

 
RISK ASSESSMENT 
Natural Hazard Identification/Elimination Process 

 
Many sources were researched for data relating to natural hazards that have or may affect Howell County. Primary 
sources included FEMA, SEMA, National Climate Data Center (NCDC), and National Oceanic and Atmospheric 
Administration (NOAA). The US Geological Survey (USGS) and the Center for Earthquake Research and Information 
(CERI) were major sources for earthquake information. The Missouri Department of Natural Resources (DNR) Dam 
Safety Division provided information concerning the dams in Missouri. The Missouri Department of Conservation 
(MDC) provided the majority of the wildfire information relevant to Howell County. Other sources included county 
and municipal officials; existing municipal, county, regional, and state plans; and information from local residents. 

 

Hazards relevant to Howell County were identified by researching the above noted data sources for incidences of 
natural hazards occurring the county. In addition, hazards that are regional in scope and that have or may affect 
Howell County are also included in this risk assessment. 
 
Community-Wide Hazard Profile and List of Hazards Identified 
 
Research indicated that tornadoes and severe thunderstorms have adversely impacted Howell County in recent years 
causing injury, death, and millions of dollars in property damage. On March 1, 2007, a devastating tornado ripped 
through Howell County cutting a path of destruction through the southern portion of the county. The tornado 
damage dozens of structures, destroyed several others, severely injured three individuals, and killed one person. 
Historical records further show there are several other hazards besides tornadoes and severe thunderstorms that can 
or will eventually affect the county. Such hazards include flooding, severe winter weather, drought, extreme heat, 
earthquakes, dam failure, land subsidence (sinkholes), and wildfires. 
Natural disasters have been known to cause technological hazards such as power failure, interruption of public 
transportation and water supplies, and loss of economic activities. These emergencies can trigger civil disturb and, a 
loss of records through computer failure, and result in health hazards from water contamination and unsanitary 
conditions. Economic loss can affect the area in several ways depending on the duration of interruption. The 
following diagram provides an example of cascading natural hazards while Table 3-1 notes cascading hazards that 
may result from individual natural hazards events. 
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Table 3-1:  Cascading Hazards Resulting from Natural Disasters 

Natural 
Disaster 

Power and 
Communications 

Interruption 

Water 
Supply 

Interruption 
Business 

Interruption 
Civil 

Unrest 

Computer 
Failure 
and/or 
Loss of 
Records 

Transportation 
Interruption 

Health and/or 
Environmental 

Hazards 

Tornado/Storm X X X X X X X 
Flood X X X  X X X 

Severe Winter 
Weather 

 

X 
 

X 
 

X   

X 
 

X 
 

X 
Drought X X     X 

Heat Wave X X  X   X 
Earthquake X X X X X X X 
Dam Failure X X X X  X X 

Wildfire X     X X 
Sinkholes X X    X  



 

Hazards Not Included and Reason for Elimination 
 
Landslides occur in all 50 states; however, most areas affected have characteristics of steep slopes, periodic heavy 
rains, clay rich soils, or areas where vegetation has been lost after wildfires. It is highly unlikely that this hazard 
would have much of a notable impact on Howell County. Coastal storms, hurricanes, and tsunamis are also very 
unlikely due to the county’s location in the central region of the United States. Also, the risk of avalanche and 
volcanic activity is not pertinent due to the lack of geologic structure, steep slopes, and location. Levee failure was 
omitted due to the fact that there are no levees in Howell County. Therefore, these hazards are eliminated from 
consideration. 
 
Hazard Event Severity Ratings 
 
The following sections profile the identified hazards which have adversely affected or which may affect Howell 
County. The profiles include a description of the hazard, historical occurrences, and damages experienced in the 
county, an analysis of future probable severity and risk, and general recommendations for mitigation. The criteria, 
shown in Table 3-2, for evaluating future probable severity is based on the Severity Rating Table from SEMA’s 
Regional Planning Commission Hazard Mitigation Planning Guide 2002. 

 
Table 3-2:  SEMA Severity Ratings Table 
Severity Level Characteristics 

 
Catastrophic 

Multiple deaths. 
Complete shutdown of facilities for 30 days or more. More 
than 50 percent of property is severely damaged. 

 
Critical 

Injuries and/or illnesses result in permanent disability. 
Complete shutdown of critical facilities for at least 2 weeks. 
More than 25 percent of property is severely damaged. 

 
Limited 

Injuries and/or illnesses do not result in permanent disability. 
Complete shutdown of critical facilities for more than 1 week. More 
than 10 percent of property is severely damaged. 

 
 
Negligible 

Injuries and/or illnesses are treatable with first aid. 
Minimal quality-of-life impact. 
Shutdown of critical facilities and services for 24 hours or less. Less 
than 10 percent of property is severely damaged. 

Source: SEMA. Regional Planning Commission Hazard Mitigation Planning Guide 2002. 
 
Hazard Event Statement of Probability Rankings 
 
The statements of probability in the hazard profile section of this plan are based on language from the previous plan. 
For hazards where the probability percent can be calculated from the number of NOAA recorded events over a 
known time frame, the ranks were strictly applied by their definition in Table 3-3. These hazards include tornadoes, 
severe thunderstorm events (high wind, hail, and lightning), riverine and flash floods, and events associated with 
severe winter weather (heavy snow, ice storm, and extreme cold). The remaining hazards of dam failure, heat wave, 
drought, and sinkholes lack sufficient information to calculate a probability percent. In these cases, the same ranks 
are stated but represent a more intuitive indication based on known locations of existing hazard areas and likely 
scenarios based on past events. 
 

Table 3-3: Definitions of Statement of Probability Rankings for Identified Hazards 
Probability Rank Definition Probability % 
Highly Likely Event probable in the next year 100 + 
Likely Event probable in the next 10 years 10 - 99.9 
Possible Event probable beyond 10-50 years 2 - 9.99 
Unlikely Event probable beyond 50 + years 0 - 1.9 

 



 

Hazard Profile Format 
 
The Hazard Profiles contained in this Risk Assessment are designed to better inform the reader of the natural 
hazards that affect the planning area, where those hazards occur, what damages those hazards might cause, past 
occurrences of the hazard, and the probability of the hazard occurring again. The Hazard Identification section 
contains a description of the hazard and basic overview of how the event occurs in nature. The Location section 
describes where the hazard is likely to occur, including a possible discussion of floodplains or Wildland-Urban 
Interface. The extent section describes what damages officials can expect from each hazard as well as a discussion of 
the impact of the hazard on the planning area. The Past Occurrences section provides a discussion of recorded 
occurrences of the hazard as well as information on the severity of the events and the damages caused to property 
and life. The Probability section includes estimated probabilities for each hazard based on the frequency of past 
occurrences. 
 
Identified Natural Hazards 
 
Tornado 
 
Hazard Identification 
 
Tornadoes are the most concentrated and violent storms produced by the earth‘s atmosphere.  Weather conditions 
which are conducive to tornadoes often produce a wide range of other dangerous storm activities, including severe 
thunderstorms, downbursts, straight line winds, lightning, hail, and heavy rains.  Historical tornado data archived by 
the Storm Prediction Center ranks Missouri 9th  in the nation for the number of reported 
tornadoes from 1950-1996 (Storm Prediction Center, Tornado Reports by State). 
 
Tornadoes, spawned from the largest of thunderstorms, are a vortex storm with two components of winds.  The first 
is the rotational winds that can measure up to 500 miles an hour and the second is an uplifting current of great 
strength.  Although tornadoes have been documented in all 50 states, most occur in the central United States.  The 
unique geography of the central United States allows for the development of thunderstorms that spawn tornadoes. 
The jet stream, which is a high velocity stream of air, determines which area of the central United States will be 
prone to tornado development.  The jet stream normally separates the cold air of the north from the warm air 
of the south. During the winter, the jet stream flows west to east over Texas to the Carolina coast.  As the sun 
"moves" north, so does the jet stream, which at summer solstice flows from Canada across Lake Superior to Maine. 
During its move north in the spring and its recession south during the fall, the jet stream crosses Missouri causing 
the large thunderstorms that breed tornadoes (SEMA, Missouri Hazard Analysis, A-1). 
 
Most tornadoes are just a few dozen yards wide and only briefly touch down on the ground.   However, more violent 
tornadoes may stay on the ground for upward of 300 miles and carve out a path nearly a mile wide.  The average 
forward speed of a tornado is 
30 miles per hour but may vary from nearly stationary to 70 miles per hour.  The average tornado moves from 
southwest to northeast, but tornadoes have been known to move in any direction.  Tornadoes are most likely to 
occur between 3:00 p.m. and 9:00 p.m., but may occur at any time of the day.  In Missouri, tornadoes occur most 
frequently between April and June, but can occur at any time during the year (National Disaster Education Coalition, 
Talking About Disaster, p. TO-1). 
 
 
Location 
 

There are no likely locations for future occurrences as the threat from this hazard is county-wide. 
 
 
 
 



 

 
 
Extent (Magnitude/Severity) 
 
The extent of damage caused by a tornado depends of the strength of the storm. Possible damage can vary from 
branches broken off of trees and sign boards being damaged to well-built structures being blown off of their 
foundations and completely leveled and automobiles being thrown through the air for over 100 meters. The scale used 
to measure the strength and destructive power of tornadoes is the Enhanced Fujita Scale (EF-Scale), which is a revised 
version of the original Fujita Scale developed by Dr. Theodore Fujita in 1971. The EF-Scale was developed by a group 
of engineers and meteorologists in 2007 to better depict the actual winds speeds and their degree of damage. The EF-
Scale found that wind speeds necessary to cause a certain level of damage were slower than the original F-Scale. The 
F-Scale and the EF-scale rank tornadoes according to wind speed and the severity of damage caused (A 
Recommendation for an Enhanced Fujita Scale (EF-Scale). These estimates vary with the height of the structure and 
exposure. Table 3-4 notes the F-Scale, Enhanced F-Scale, and examples of typical damage. 
 
 
 

Table 3-4: Fujita and Enhanced Fujita Tornado Damage Scale 
 

Fujita Scale Operational 
EF Scale 

 
 
 
 
Typical Damage 

 
F Number 

Fastest 
1/4 
Mile 
(mph) 

3 
Second 
Gust 
(mph) 

 
EF 
Number 

3 
Second 
Gust 
(mph) 

 
0 

 
40-72 

 
45-78 

 
0 

 
65-85 

Light damage - Some damage to chimneys; 
branches broken off trees; shallow-rooted trees pushed 
over; sign boards damaged. 

 
1 

 
73-112 

 
79-117 

 
1 

 
86-110 

Moderate damage - Peels surface off roofs; 
mobile homes pushed off foundations or overturned; 
moving autos blown off roads. 

 
 
2 

 
 
113-157 

 
 
118-161 

 

 
 
2 

 

 
 
111-135 

Considerable damage - Roofs torn off frame 
houses; mobile homes demolished; boxcars overturned; 
large trees snapped or uprooted; 
light-object missiles generated; cars lifted off 
ground. 

 
 
3 

 
 
158-207 

 
 
162-209 

 
 
3 

 
 
136-165 

Severe damage - Roofs and some walls torn off 
well-constructed houses; trains overturned; most trees 
in forest uprooted; heavy cars lifted off the ground and 
thrown. 

 
 
4 

 
 
208-260 

 
 
210-261 

 
 
4 

 
 
166-200 

Devastating damage - Well-constructed houses 
leveled; structures with weak foundations blown away 
some distance; cars thrown and large missiles 
generated. 

 
 
5 

 
 
261-318 

 
 
262-317 

 

 
 
5 

 
 
Over 
200 

Incredible damage - Strong frame houses 
leveled off foundations and swept away; automobile-
sized missiles fly through the air in excess of 100 
meters (109 yds.); trees debarked; incredible 
phenomena will occur. 

 
 
 

 
 
 
 
 



 

 
The EF-scale takes an additional step by determining the tornado‘s three-second gusts by estimating the point of 
damage based on a judgment of the amount of damage, or the degrees of damage (DOD), to 28 different types of 
structures, or damage indicators (DI), listed in Table 3-5. 

 
Table 3-5: Enhanced Fujita Damage Indicators and Degrees of Damage 
 
DI No. 

 

 
Damage Indicator (DI) 

Degrees of 
Damage 
(DOD) 

 
DI No. 

 

 
Damage Indicator (DI) 

Degrees of 
Damage 
(DOD) 

 
1 

 

Small Barns or Farm Outbuildings 
(SBO) 

 
8 

 
15 

 

Elementary School [Single Story; Interior 
or Exterior Hallways] (ES) 

 
10 

 

2 One- or Two-Family Residences 
(FR12) 

 

10 
 

16 
 

Junior or Senior High School (JHSH) 
 

11 
 

3 Manufactured Home – Single 
Wide (MHSW) 

 

9 
 

17 Low-Rise Building [1–4 Stories] (LRB)  

7 
 

4 Manufactured Home – Double 
Wide (MHDW) 

 

12 
 

18 Mid-Rise Building [5–20 Stories] (MRB)  

10 

 
5 

 
Apartments, Condos, Townhouses 
[3 stories or less] (ACT) 

 
6 

 
19 

 
High-Rise Building [More than 20 
Stories] (HRB) 

 
10 

 
6 

 
Motel (M) 

 
10 

 
20 

Institutional Building [Hospital, 
Government or University Building] (IB) 

 
11 

 

7 Masonry Apartment or Motel 
Building (MAM) 

 

7 
 

21 
 

Metal Building System (MBS) 
 

8 
 

8 Small Retail Building [Fast Food 
Restaurants] (SRB) 

 

8 
 

22 
 

Service Station Canopy (SSC) 
 

6 

 
9 

Small Professional Building [Doctor‘s 
Office, Branch Banks] (SPB) 

 
9 

 
23 

Warehouse Building [Tilt-up Walls or 
Heavy-Timber Construction] (WHB) 

 
7 

 

10 
 

Strip Mall (SM) 
 

9 
 

24 
 

Electrical Transmission Lines (ETL) 
 

6 
 

11 
 

Large Shopping Mall (LSM) 
 

9 
 

25 
 

Free-Standing Towers (FST) 
 

3 

 
12 

 
Large, Isolated Retail Building 
[K-Mart, Wal-Mart] (LIRB) 

 
7 

 
26 

 
Free-Standing Light Poles, Luminary 
Poles, Flag Poles (FSP) 

 
3 

 

13 
 

Automobile Showroom (ASR) 
 

8 
 

27 
 

Trees: Hardwood (TH) 
 

5 
 

14 Automobile Service Building 
(ASB) 

 

8 
 

28 
 

Trees: Softwood (TS) 
 

5 

Source: Enhanced Fujita Tornado Damage Scale 

 
 
 
 
 
 
 
 
 

 



 

 
Figure 3-1 shows Wind Zones in the United States. All of Missouri is in Zone IV, and is therefore at risk for 250 mph 
winds. This windspeed is an important factor in the construction of tornado safe rooms. 
 
Figure 3-1: Wind Zones in the United States 

 
 
 
The severity of impact for a given tornado is fairly predictable based on the EF-Scale ranking and whether or not the 
tornado occurs near a population center, agricultural area or over grazing lands. As referenced the Missouri State 
Hazard Mitigation Plan, the Emergency Management Accreditation Program (EMAP) has completed an Impact 
Analysis of Potential for Detrimental Impacts of Hazards. One of the hazards that they analyzed was tornadoes. The 
report analyzed the different aspects of normal life might be affected by a tornado. Table 3-6 contains information 
from that analysis of tornadoes. 
 

 
Table 3-6: EMAP Impact Analysis: Tornadoes 
Subject Detrimental Impact 
Health and Safety of Persons in 
the Area at Time of Incident 

Localized impact expected to be severe for inundation area and 
moderate to light for other adversely affected areas. 

Health and Safety of Personnel 
Responding to the Incident 

Localized impact expected to limit damage to personnel in the 
areas at the time of the incident. 

Continuity of Operations Damage to facilities/personnel in the area of the incident may 
require temporary relocation of some operations. 

Property, Facilities, and 
Infrastructure 

Localized impact to facilities and infrastructure in the area of the 
incident. Some severe damage possible. 

Delivery of Services Localized disruption of roads, facilities, and/or utilities caused 
by incident may postpone delivery of some services. 

The Environment Localized impact expected to be severe for incident areas and 
moderate to light for other areas affected by the flood or HazMat spills. 



 

Economic and Financial 
Condition 

Local economy and finances adversely affected, possibly for an 
extended period of time. 

Regulatory and Contractual 
Obligations 

Regulatory waivers may be needed locally. Fulfillment of some 
contracts may be difficult. Impact may temporarily reduce deliveries. 

Reputation of or Confidence in 
the Entity 

Ability to respond and recover may be questioned and 
challenged if planning, response, and recovery not timely and effective. 

Source: Missouri State Hazard Mitigation Plan, 2010 
 
 
Based on the magnitude of previous tornadoes in Howell County, the probable future severity based on each EF-Scale 
ranking is shown in Table 3-7. 
 
 

Table 3-7: Probable Future Severity: Tornadoes 
F0 Negligible 
F1 Limited 
F2 Limited 
F3 Critical 
F4 Catastrophic 
F5 Catastrophic 

 
 
 
The enormous power and destructive capability of tornadoes are beyond our capabilities to control.   The severity 
of the effects of a tornado will continue to be high.   Deaths, injuries,  and  property  damages  will  continue  to  
be  a  result  of  these  phenomena. However, technological advances will facilitate earlier warning than previously 
available. Advanced warning systems, combined with improved construction techniques and public education, offer 
the potential for reductions in the number of deaths and injuries as well as property damage. 
 
 
Past Occurrences 
 
Between 1961 and 2011, tornado events occurred in Howell County during 16 of those 50 years; therefore, using 
statistical inference, there is a 32% probability of a tornado occurring in any given year. Notable tornado events 
(those with deaths, injuries, or $5000 or more in property losses) occurred in 15 of those 50 years. Therefore, using 
statistical inference, there is a 30% chance of a notable tornado event occurring in any given year. 

 
Total tornado events broken down by month for the 50-year period are detailed below, along with total risk and 
probability of occurrence during the given month; risk and probability are based on statistical inference. Based on 
the statistics given, the most likely months for tornado events to occur in any given year are March through May. 
 

TABLE 2-4 
Howell County Notable* Recorded Tornado Event History, 01/01/1961 to 01/31/2011 

29 Notable Tornado events were reported in Howell County, Missouri between 01/01/1961 and 
01/31/2011. 

Location or 
County 

 

Date 
 

Time 
 

Type 
 

Mag 
 

Fatalities 
 

Injuries Property 
Damage 

Crop 
Damage 

1. Howell 03/12/1961 19:10 Tornado F2 1 11 250K 0 
2.   Howell 03/12/1961 19:20 Tornado F2 0 0 250K 0 
3.   Howell 05/07/1961 03:30 Tornado F3 0 0 250K 0 



 

4.   Howell 05/07/1961 03:40 Tornado F3 0 8 250K 0 
5.   Howell 12/08/1996 09:20 Tornado F1 0 0 25K 0 
6.   Howell 04/23/1967 08:45 Tornado F1 0 0 25K 0 
7.   Howell 12/20/1967 23:15 Tornado F2 0 2 25K 0 
8.   Howell 06/24/1968 17:00 Tornado F2 0 0 25K 0 
9.   Howell 05/07/1973 14:25 Tornado F2 0 1 25K 0 
10.  Howell 06/02/1973 23:30 Tornado F1 0 0 25K 0 
11.   Howell 02/21/1976 00:30 Tornado F2 0 1 2.5M 0 
12.  Howell 02/21/1976 00:30 Tornado F2 0 1 250K 0 
13.  Howell 02/21/1976 00:30 Tornado F1 0 4 2.5M 0 
14.  Howell 04/02/1982 18:25 Tornado F4 2 28 25M 0 
15.  Howell 04/16/1982 18:48 Tornado F2 0 0 250K 0 
16.  Howell 12/02/1982 15:15 Tornado F1 0 1 25M 0 
17.  Howell 12/23/1982 17:30 Tornado F1 0 0 250K 0 
18.  Howell 03/26/1983 18:30 Tornado F1 0 0 250K 0 
19.  Howell 03/21/1991 19:50 Tornado F1 0 0 250K 0 
20. Willow Springs 04/27/2002 21:40 Tornado F2 0 0 25K 0 
21.  Pomona 01/12/2005 21:30 Tornado F1 0 0 250K 0 
22. Caulfield 11/27/2005 18:46 Tornado F1 0 2 1.5M 0 
23. Pottersville 11/27/2005 18:56 Tornado F1 0 2 300K 0 
24. Caulfield 03/01/2007 06:25 Tornado F3 1 3 750K 0 
25. Southfork 03/31/2008 16:47 Tornado F0 0 0 750K 0 
26. Olden 05/08/2009 08:28 Tornado F3 0 0 10.0K 0 
27. Trask 05/08/2009 08:35 Tornado F2 0 0 500K 0 
28. White Church 05/08/2009 08:35 Tornado F1 0 0 2.0M 0 
29. Burnham 04/30/2010 18:05 Tornado F1 0 0 500K 0 

Totals     
 

 
TABLE 2-5 

Total Tornado Events by Month for Howell County, 01/01/1961 to 01/31/2011, Including Notable Events* 
 

Month 
 

Total Number of Events Total % Risk for 50-Year 
Period* 

 

Probability** 

January 2 0.04 Highly Unlikely 
February 3 0.06 Highly Unlikely 
March 7 0.14 Unlikely 
April 6 0.12 Unlikely 
May 6 0.12 Unlikely 
June 2 0.04 Highly Unlikely 
July 0 - Highly Unlikely 

August 0 - Highly Unlikely 
September 0 - Highly Unlikely 

October 0 - Highly Unlikely 
November 3 0.06 Highly Unlikely 
December 4 0.08 Highly Unlikely 

Source: http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 
 
 

 
 
 



 

Table 3-9:  Likelihood of Future Tornado Occurrence 
 

F# # Of 
Events 

 

% Risk Probable Risk of 
Occurrence 

F0 10 16.6 Likely 
F1 13 21.7 Likely 
F2 2 3.3 Possible 
F3 2 3.3 Possible 
F4 2 3.3 Possible 
F5 0 0.0 Unlikely 

 

Probability 
 
The risk of tornado in Howell County is likely. 
Table 3-9 shows the likelihood of future tornadoes 
based on F-Scale ranking, based on NOAA-NCDC 
data from 1961-20011. According to the Missouri 
State Hazard Analysis, Howell County was among 
the 40 counties that experienced 15 tornadoes or 
more between 1950 and 2000, placing it in the top 
35% of tornado-affected counties in Missouri. 
Although most tornadoes affecting Howell County 
have rated lower on Fujita Scale, several of these 
events resulted in substantial property loss. 
 
 
 
Severe Thunderstorm (High Winds/Hail/Lightning) 
 
Hazard Identification 
 
Thunderstorm 
The National Weather Service (NWS) considers a thunderstorm severe if it produces hail at least three-quarters of an 
inch in diameter, has winds of 58 miles per hour or higher, or produces a tornado.  Thunderstorms may occur singly, 
in clusters or in lines.  Some of the most  severe weather occurs  when  a single thunderstorm  affects  one 
location  for an extended time.   Lightning is a major threat during a thunderstorm.   Lightning is very 
unpredictable, which increases the risk to individuals and property.  In the United States, 75 to 100 people are killed 
each year by lightning, although most lightning victims do survive (National Disaster Education Coalition, Talking 
About Disaster, p. TS-2). 
 
High Winds 
A severe thunderstorm can produce winds that can cause as much damage as a weak tornado and these winds 
can be life threatening. The damaging winds of thunderstorms include downbursts, microbursts, and straight-line 
winds. Downbursts are localized currents of air blasting down from a thunderstorm, which induce an outward burst 
of damaging wind on or near the ground. Microbursts are minimized downbursts covering an area of less than 2.5 
miles across. They include a strong wind shear (a rapid change in the direction of wind over a short distance) near 
the surface. Microbursts may or may not include precipitation and can produce winds at speeds of more than 150 
miles per hour. Damaging straight-line winds are high winds across a wide area that can reach speeds of 140  miles  
per  hour  (State  of  Missouri  Hazard  Mitigation  Plan,  2010). The  National Weather Service in Springfield, Mo 
uses the following scales, as represented in Table 3-10 and Table 3-11 on the following page to warn residents and 
emergency managers of thunderstorm and non- thunderstorm wind risk. 
 
 

Table 3-10: National Weather Service Thunderstorm Wind Gust Legend 
Risk Level Definition 
None No thunderstorm wind risk 
Limited Risk for sub-severe wind gusts (less than 58 mph) 

Or 
Probability of severe wind gusts (58 mph or greater) within 25 miles of a point: 
Less than 15% 

Elevated Probability of severe wind gusts (58 mph or greater) within 25 miles of a point: 
Equal to or greater than 15% 

Significant Probability of severe wind gusts (58 mph or greater) within 25 miles of a point: 
Equal to or greater than 45% 

Extreme Probability of severe wind gusts (58 mph or greater) within 25 miles of a point: 
Equal to or greater than 60% 

Source: National Weather Service 



 

 
 
 

Table 3-11: National Weather Service Non-Thunderstorm Wind Gust Legend 
Risk Level Definition 
None Sustain winds < 20 mph 

and 
Wind gusts < 30 mph 

Limited Sustain winds 20-29 mph 
and 
Wind gusts 30-44 mph 

Elevated Sustain winds < 30-39 mph 
and 
Wind gusts < 45-57 mph 

Significant Sustain winds 40-49 mph 
and 
Wind gusts 58-64 

Extreme Sustain winds ≥ 50 mph 
and 
Wind gusts ≥ 65 mph 

Source: National Weather Service 
 
Hail 
Hail is precipitation in the form of lumps of ice that form in some storms. They are usually round and typically 
vary from .25 inch to 3 inches in diameter. Hail generally forms in thunderstorms between strong currents of 
rising air called updrafts and the current of air descending toward the ground or downdraft. Hail develops when 
updrafts carry water droplets to a height where freezing occurs. Ice particles grow in size, finally becoming  too  
heavy  to  be  supported  by  the  updraft  and  fall  to  the  ground.  Large hailstones indicate strong updrafts in 
storms. Large hailstones fall at speeds faster than 100  mph  and  account  for  significant  damage  (Denver  
Regional  Natural  Hazard Mitigation Plan, 2010 Draft). 
 
Lightning 
Lightning is caused when turbulent air inside a thundercloud creates positively and negatively charged areas, 
with the negative charges clustering at the bottom of the cloud. Because  opposite  charges  attract  each  other,  
positive  charges  on  the  ground  collect beneath the cloud and follow it. When the positive and negative charges 
finally meet, they complete an electrical circuit, and create lightning. Not all lightning forms in the negatively charged 
area low in the thunderstorm cloud. Some lightning originates in the cirrus anvil at the top of the thunderstorm. This 
area carries a large positive charge. Lightning from this area is called positive lightning. This type is particularly 
dangerous for several reasons. It frequently strikes away from the rain core, either ahead or behind the thunderstorm. 
It can strike as far as five or 10 miles from the storm, in areas that most people do not consider to be a lightning risk 
area. 
 
The other problem with positive lightning is it typically has a longer duration, so fires are more easily ignited. 
Positive lightning usually carries a high peak electrical current, which increases the lightning risk to an individual. 
(Denver Regional Natural Hazard Mitigation Plan, 2010 Draft) Nationwide, lightning kills 75 to 100 people each 
year. 
 
During the period of 1992 through 1996, seven people died in Missouri as a result of lightning strikes, compared to 
two deaths from tornadoes during the same period (State of Missouri Hazard Mitigation Plan, 2010). 
 
Location 
 
The entire county is at risk for thunderstorm related hazards. 
 
 



 

Extent (Magnitude/Severity) 
 
The damages that result from severe thunderstorm primarily result from high winds, hail and lightning. 
Thunderstorms frequently occur in the planning area and residents need to be prepared for the types of damages that 
each aspect of the hazard can cause. Scientists have developed various scales that outline damages caused by different 
intensities of each hazard associated with severe thunderstorms. 
 
The Beaufort Wind Scale was developed in 1805 by Sir Francis Beaufort of England to better understand the effects of 
high winds not only over land but over water. Table 3-12 shows the Beaufort Wind Scale. 
 

Table 3-12: Beaufort Wind Scale 
Force Wind WMO Appearance of Wind Effects 
 MPH Classification On the Water On Land 
0 Less 

than 1 
Calm Sea surface smooth and mirror- 

like 
Calm, smoke rises 
vertically 

1 1-3 Light Air Scaly ripples, no foam crests Smoke drift indicates wind 
direction, still wind vanes 

2 4-7 Light Breeze Small wavelets, crests glassy, no 
breaking 

Wind felt on face, leaves 
rustle, vanes begin to move 

3 8-12 Gentle Breeze Large wavelets, crests begin to 
break, scattered whitecaps 

Leaves and small twigs 
constantly moving, light flags 
extended 

4 13-18 Moderate Breeze Small waves 1-4 ft. becoming 
longer, numerous whitecaps 

Dust, leaves, and loose 
paper lifted, small tree 
branches move 

5 19-24 Fresh Breeze Moderate waves 4-8 ft taking 
longer form, many whitecaps, some 
spray 

Small trees in leaf begin to 
sway 

6 25-31 Strong Breeze Larger waves 8-13 ft, whitecaps 
common, more spray 

Larger tree branches 
moving, whistling in wires 

7 32-38 Near Gale Sea heaps up, waves 13-20 ft, 
white foam streaks off breakers 

Whole trees moving, 
resistance felt walking against 
wind 

8 39-46 Gale Moderately high (13-20 ft) 
waves of greater length, edges of 
crests begin to break into spindrift, 
foam blown in streaks 

Whole trees in motion, 
resistance felt walking against 
wind 



 

 

 
 

Table 3-12: Beaufort Wind Scale 
Force Wind WMO Appearance of Wind Effects 
 MPH Classification On the Water On Land 
9 47-54 Strong Gale High waves (20 ft), sea begins to 

roll, dense streaks of foam, spray may 
reduce visibility 

Slight structural damage 
occurs, slate blows off roofs 

10 55-63 Storm Very high waves (20-30 ft) with 
overhanging crests, sea white with 
densely blown foam, heavy rolling, 
lowered visibility 

Seldom experienced on 
land, trees broken or uprooted, 
"considerable structural 
damage" 

11 64-72 Violent Storm Exceptionally high (30-45 ft) 
waves, foam patches cover sea, 
visibility more reduced 

Extensive widespread 
damage 

12 73+ Hurricane Air filled with foam, waves over 
45 ft, sea completely white with 
driving spray, visibility greatly 
reduced 

Extreme destruction, 
devastation 

Source: http://www.spc.noaa.gov/faq/tornado/beaufort.html,  http://www.orcadian.co.uk/weather/beaufort.htm 
 

 
 
The Tornado and Storm Research Organization (TORRO) has developed a scale to better understand the effects of various size 
hail stones. Table 3-13 shows the TORRO Hail Scale. 
 

Table 3-13:TORRO Hailstorm Intensity Scale 
 Intensity 

Category 
Typical Hail 
Diameter (mm)* 

 
Typical Damage Impacts 

H0 Hard Hail 5 No damage 
H1 Potentially 

Damaging 
5-15 Slight general damage to plants, crops 

H2 Significant 10-20 Significant damage to fruit, crops, vegetation 
H3 Severe 20-30 Severe damage to fruit and crops, damage to 

glass and plastic structures, paint and wood scored 

H4 Severe 25-40 Widespread glass damage, vehicle bodywork 
damage 

H5 Destructive 30-50 Wholesale destruction of glass, damage to tiled 
roofs, significant risk of injuries 

H6 Destructive 40-60 Bodywork of grounded aircraft dented, brick 
walls pitted 

H7 Destructive 50-75 Severe roof damage, risk of serious injuries 
H8 Destructive 60-90 (Severest recorded in the British Isles) Severe 

damage to aircraft bodywork 
H9 Super 

Hailstorms 
75-100 Extensive structural damage. Risk of severe or 

even fatal injuries to persons caught in the open 
H10 Super 

Hailstorms 
>100 Extensive structural damage. Risk of severe or 

even fatal injuries to persons caught in the open 
*Approximate range (typical maximum size in bold), since other factors (e.g. number and density of 
hailstones, hail fall speed and surface wind speeds) affect severity. 



 

 
As referenced in the State of Missouri Hazard Mitigation Plan, 2010, the Emergency Management Accreditation 
Program (EMAP) has completed an Impact Analysis of Potential for Detrimental Impacts of Hazards. One of the 
hazards that was addressed was severe thunderstorms. The report analyzed the different aspects of normal life might 
be affected by a severe thunderstorm. Table 3-14 contains information from that analysis of severe thunderstorms. 
 
 

Table 3-14: EMAP Impact Analysis: Severe Thunderstorms 
Subject Detrimental Impact 
Health and Safety of Persons in 
the Area at Time of Incident 

Localized impact expected to be severe for incident areas and 
moderate to light for other adversely affected areas. 

Health and Safety of Personnel 
Responding to the Incident 

Localized impact expected to limit damage to personnel in the 
areas at the time of the incident 

Continuity of Operations Damage to facilities/personnel in the area of the incident may 
require temporary relocation of some operations 

Property, Facilities, and 
Infrastructure 

Localized impact to facilities and infrastructure in the area of the 
incident. Some severe damage possible 

Delivery of Services Localized disruption of roads, facilities, and/or utilities caused 
by incident may postpone delivery of some services 

The Environment Localized impact expected to be severe for incident areas and 
moderate to light for other areas affected by the storm or 
HazMat spills 

Economic and Financial 
Condition 

Losses to private structures covered, for the most part, by private 
insurance 

Regulatory and Contractual 
Obligations 

Regulatory waivers may be needed locally. Fulfillment of some 
contracts may be difficult. Impact may temporarily reduce deliveries. 

Reputation of or Confidence in 
the Entity 

Ability to respond and recover may be questioned and 
challenged if planning, response, and recovery not timely and effective. 

Source: Missouri State Hazard Mitigation Plan, 2010 
 
The future estimated severity of high wind, hail and lightning is shown in Table 3-15. 
 

Table 3-15: High Wind, Hail and Lightning-Estimated Future Severity 
Event Severity Level 
High Winds Limited 
Hail Negligible 
Lightning Negligible 

 

 
 
Severe  thunderstorms  losses  are  usually  attributed  to  associated  hazards  of  hail, downburst winds, lightning 
and heavy rains. Losses to hail and high wind are typically insured losses that are localized and do not result in 
disaster declarations. However, in some cases, impacts are severe and widespread and assistance outside the 
participating jurisdiction‘s capabilities is necessary. Hail and wind also can have devastating impacts on crops. 
Severe thunderstorms-related heavy rains that lead to flooding are accounted for in the flooding profile. 
 
Past Occurrences 
 
Thunderstorm Winds 
Since 1961, Howell County has experienced 163 thunderstorm and high wind events. The high winds of these 
thunderstorms caused over $10 million in property damage since 1961. Those events which have resulted in damages 
are shown in Table 3-16. In July of 2009, a thunderstorm complex containing straight-line winds of 80 mph 
descended upon The City of West Plains resulting in damage of $120,000. 
 



 

 
TABLE 2-7 

Howell County Notable** Recorded Severe Thunderstorm/Wind Event History, 
01/01/1961 to 01/31/2011 

40 Notable Thunderstorm, Lightning, Hail And High Wind events were reported in Howell County, Missouri between 
01/01/1961 to 01/31/2011. 

Location or County Date Time Type Mag Dth Inj PrD CrD 
Mountain View 04/28/1994 10:10 Tstm Wind* 0 kts. 0 1 500K 0K 
West Plains 07/20/1994 17:30 Tstm Wind* 0 kts. 0 0 5K 0K 
Brandsville 04/10/1995 19:07 Tstm Wind* 0 kts. 0 0 10K 0K 
West Plains 04/22/1996 01:40 Tstm Wind* 0 kts. 0 0 10K 0K 
Willow Springs 04/28/1996 06:40 Tstm Wind* 0 kts. 0 0 7K 0K 
Willow Springs 05/05/1996 11:20 Tstm Wind* 0 kts. 0 0 5K 0K 
West Plains 02/20/1997 23:45 Tstm Wind 70 kts. 0 0 25K 0K 
West Plains 07/14/1997 06:55 Tstm Wind* 0 kts. 0 0 30K 0K 
West Plains 01/17/1999 14:10 Tstm Wind* 0 kts. 0 0 15K 0K 
West Plains 01/17/1999 14:20 Tstm Wind* 0 kts. 0 0 115K 0K 
Countywide 05/24/2000 16:25 Tstm Wind* 0 kts. 0 0 15K 0K 
Countywide 09/03/2000 16:35 Tstm Wind 60 kts. 0 0 5K 0K 
West Plains 08/10/2001 14:35 Tstm Wind 52 kts. 0 0 10K 0K 
Willow Springs 11/24/2001 00:40 Tstm Wind 55 kts. 0 0 10K 0K 
Pottersville 03/09/2002 04:30 Tstm Wind 60 kts. 0 0 10K 0K 
Willow Springs 04/28/2003 05:50 Tstm Wind 75 kts. 0 0 30K 0K 
Willow Springs 07/19/2003 03:00 Tstm Wind 60 kts. 0 0 10K 0K 
Willow Springs 08/14/2005 13:00 Tstm Wind 55 kts. 0 0 10K 0K 
Peace Valley 08/21/2005 20:00 Tstm Wind 50 kts 0 0 5K 0K 
Willow Springs 09/13/2005 23:10 Tstm Wind 55 kts 0 0 15K 0K 
Caulfield 11/27/2005 18:50 Tstm Wind 70 kts 0 0 5K 0K 
West Plains 03/09/2006 14:39 Tstm Wind 55 kts 0 0 5K 0K 
Pomona 04/06/2006 22:20 Tstm Wind 60 kts 0 0 15K 0K 
South Fork 07/21/2006 16:00 Tstm Wind 65 kts 0 0 10K 0K 
Willow Springs 08/04/2006 14:10 Tstm Wind 50 kts 0 0 5K 0K 
Mountain View 08/04/2006 02:43 Tstm Wind 50 kts 0 0 5K 0K 
Willow Springs 08/14/2006 16:20 Tstm Wind 50kts 0 0 5K 0K 
Moody 08/14/2006 17:43 Tstm Wind 55kts 0 0 5K 0K 
West Plains 08/19/2006 18:45 Tstm Wind 55 kts 0 0 5K 0K 
Mountain View 09/23/2006 07:10 Tstm Wind 75 kts 0 0 100K 0K 
Siloam Springs 12/27/2008 12:25 Tstm Wind 50 kts 0 0 5K 0K 
Crider 05/08/2009 08:16 Tstm Wind 70 kts 0 0 3M 0K 
West Plains 07/11/2009 22:10 Tstm Wind 52 kts 0 0 120K 0K 

 0 1 3.740M 195K 
 
 
 
 
Hail 
Hail is also a result of thunderstorms.  Howell County has had 168 hail events dating from January 1, 1950 to June 
2, 2010 with 11 events resulting in $71,000 in property damages. On March 3, 1993 a hail event resulted in 
$50,000 in property damage. Typically the damage is to cars and any satellite receivers that may be located on top 
of houses.  Broken windows are not uncommon, depending on the angle of the hail. Table 3-17 shows the hail history 
of Howell County. 



 

 
 

Table 3-17: Hail History: Howell County, 1955-2010 
Event 
Type 

No.  of 
Occurrences 

 

Death 
 

Injury Property 
Damage 

Hail* 168 0 0 $71,000 
*Of all hail events, 11resulted in property damage. 
Source:  NCDC: http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 

 
 
Lightning 
A third hazard accompanying storms is lightning.  The National Weather Service publication Storm Data recorded a 
total of 412 deaths from lightning strikes from 2000 to 2009. According to the National Weather Service, 58 people 
are killed by lightning in the United States each year. During a thunderstorm, it is important to avoid open spaces, 
trees, telephone booths, and ballparks. The safest place to be is in a building, preferably one with a lightning 
rod.  The rod offers protection by intercepting lightning—an electrical charge—and transmitting its current into 
the ground. The other safe place is a car with the windows rolled up, as long as you don't touch any of the metal 
parts. If lightning strikes, the car's metal body will conduct the charge down to the ground—contrary to popular 
belief, the rubber of the wheels offers no protection. The entire county is at risk from lightning strikes. Table 3-18 
provides data lightning history in Howell County. 
 
 

Table 3-18: Lightning History: Howell County, 1955-2010 
Event 
Type 

No.  of 
Occurrences 

 

Death 
 

Injury Property 
Damage 

Lightning 3 0 0 $80,000 
Source:  NCDC: http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 

 
 
Flood (Riverine and Flash) 
 
Hazard Identification 
 
A flood is a partial or complete inundation of normally dry land areas. There are two basic types of flooding--
riverine flooding and flash flooding. Riverine flooding is defined as the overflow of rivers, streams, drains, and 
lakes due to excessive rainfall, rapid melting of snow and/or ice. Riverine flooding is often associated with 
frontal systems that produce prolonged periods of rain over a large area.  This type of flooding often takes days or 
weeks to develop and it is the cumulative effect of water from remote and local sources that contributes to water 
overflowing the banks of rivers within a larger geographic area (NOAA Flood Forecasting). Flash flooding is 
characterized by a rapid rise  of  water  along  waterways  or low lying  areas  that  cannot  be  dispersed  by soil 
absorption, surface runoff, or drainage infrastructures.   Flash flooding typically occurs when slow moving or 
intense thunderstorms travel over an area depositing large amounts of water in a short time.  This type of flooding 
can also result from the sudden release of water held by an ice or debris jam or dam failure. Flash floods are 
the most life- threatening type of flood because they can develop in just a matter of hours and reach peak levels 
within minutes.  Most flood-related deaths result from this type of flood event (NOAA Flood Forecasting). 
 
Poor drainage and new development in urban areas can cause flash flooding in areas other than those in the 
floodplains and low lying areas.  Sheet flooding is defined as a condition where stormwater runoff forms a sheet of 
water to a depth of six inches or more 
 
Several factors  contribute  to  flooding. Two  key  factors  are  rainfall  intensity  and duration. Intensity  is  the  
rate  of  rainfall,  and  duration  is  how  long  the  rain  lasts. Topography, soil conditions, and ground cover also 
play important roles.  Urbanization further aggravates the flooding potential by increasing runoff two to six times 
over what would occur on natural terrain.  As land is converted from fields or woodlands to urban uses and, it loses 



 

its ability to absorb rainfall.  During periods of urban flooding, streets can become swift moving rivers and viaducts 
can become death traps as they fill with water. Flooding also occurs due to combined storm and sanitary sewers 
that cannot handle the tremendous flow of water that often accompanies storm events.  Typically, the result is water 
backing up into basements, which damages mechanical systems and can create serious public health and safety 
concerns. 



 

Locations 


