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Based on the Frequency, Probability, and Magnitude summary, the Overall Vulnerability of this hazard
was determined to be High, with a score of 13,
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October3—4, 1992 DR-1035: Flooding, Severe Storm, Tropical Storm Alberto

October 13 — November 20, | DR-1074: Severe Storm, Flooding

1995

October 7—21, 1996 DR-1141: Severe Storms/Flooding

February 2 -4, 1998 DR-1204: Severe Thunderstorms, Tornadoes, and Flooding

October 3 ~- 11, 2000 DR-1345: Heavy Rains and Flooding

June 13 - August 22, 2003 DR-1481: Severe Storms and Fiooding

February 1 -2, 2007 DR-1680: Severe Storms and Tornadoes

March 26 - May 5, 2009 DR-1831: Severe Storms, Flooding, Tornadoes, and Straight-line Winds
May 17 — 28, 2005 DR-1840: Severe Storms, Flooding, Tornadoes, and Straight-line Winds
July 2 -7,2013 DR-4138: Severe Storms and Flooding

April 28 — May 6, 2014 DR-4177: Severe Storms, Tornadoes, Straight-line Winds, and Flooding

Below is a map showing the occurrences of tornadoes and their EF number in Fiorida from 1950 until

2010.8

 |nformation was available only through 2010.
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o Indirect death
¢ Survivors guilt if their house wasn’t damaged from a severe storm or tornado and many
neighbors died
» Responders
o Responding during a severe storm can be very dangerous because of heavy rains, strong
winds, hail, lightning, tornadoes
s Continuity of Operations {including continued delivery of services)
¢ Thunderstorms often cause power outages from wind damage to power lines or lightning
damage to power stations or other electrical infrastructure
» Property, Facilities, Infrastructure
o Damage to property, including homes and businesses can occur from strong winds,
flooding, or tornadoes. The damage can range from minor roof damage to total structure
loss.
o Damage to critical facllities, such as transformer stations, etc. from fallen trees and limbs,
causing a power outage
e Environment
o Damage to environment, from strong winds, flooding, and tornadoes
o There may be severe damage to vegetation in localized areas from a tornado
* Economic Condition
o Power outages cause lost revenue and lost wages for businesses and employees
» Public Confidence in the Jurisdiction’s Gevernance
o Power outages for extended periods give the appearance that the jurisdiction does not
know how to restore power

6. 2018 LMS Integration

An analysis of all 67 Florida County LMS Plans and their individual severe storm and tornado hazard
rankings is shown below, Only three counties did not identify Severe Storms as a Hazard and two counties
did not identify Tornadoes as a Hazard.

Severe Storms

Based on the LMS plans, Figure 3.38 displays the jurisdictional rankings for the severe storms hazard. Not
all counties have identified severe storms as one of their hazards.

e High-risk lurisdictions: 57

*  Medium-High-risk Jurisdictions: 2
s  Medium-risk Jurisdictions: 5

e Low-risk Jurisdictions: 0

¢ Notidentified Jurisdictions: 3
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According to the data, counties that are most vulnerable fo tornados inciude those on the east coast, as
well as Escambia, Santa Rosa, and Okaloosa. Because hail events are not particutarly commen in Florida,
no counties are particularly vulnerable to hail events. Central and southern Florida are the most
vulnerable to lightning strikes, since those areas have the highest number of lightning strikes each year.

Loss Estimation

According to the HelpFL data, 57 counties have between 51 million and 599 billion warth of structures
within the areas that are expected to experience any severe storm warnings. Six counties, Broward,
Collier, Hillsbarough, Miami-Dade, Orange, and Palm Beach, have over 5100 billion worth of structures
within the areas expected to experience any severe storm warnings. Similarly to the count of structures
discussed above, there is over 51 trillion worth of structures in the Class 3 areas alone, meaning they
experience hetween 3.72 and 5.29 severa storm warnings each year. This table can be found in Appendix
E: Risk Assessment Tables,

8. Vulnerability Analysis and Loss Estimation, of State Facilities

Severe storms can strike anywhere in the state; therefore, all of the 20,231 state facilities and their insured
values are equally vulnerahle and at risk. However, severe storms do not always impact structures. Severe
storm impacts to structures, including state facilities, could include flooding, wind, tornadoes, hail, and
lighting. Please refer to the Flood Hazard Profile for the 100- and 500-year floodplain vuinerability and
loss estimations. Because of the Florida Building Code, and the speed of most winds during severe storms,
most structures do not sustain damage. This is because most buildings are built to withstand hurricane
force winds and severe storms often do not have high wind speeds. Tornadoes however, may cause
damage to structures, including state facitities. Hail is unlilcely to cause damage because of the fact that
oftentimes, hail does not impact the state. Lightning impacts on structures are minimal.

9, Overall Vulnerability

Each category was given a number and when all 5 categories are added together, the overall
vulnerability is a number between 5 and 15,

Based on the Frequency, Probability, and Magnitude summary, the Overall Vulnerability of this hazard
was determined to be High, with a score of 12,
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Table 34: Florida Significant Wildfires, 2006-2016
~Date . . . Description _ 5 S :
2007 Several w:ldflres burned across Florida for many weeks, Thick smoke from area W|Idf|res
forced officials to close stretches of I-75 and I-10 in northern Florida, among other main
roads. The fires burned at least 101,000 acres in Florida. 5 wildfires were authorized to
receive the FMAG grant.
2009 There were nearly 3,000 wildfires that burned 136,623 acres in Florida, Much of the
activity occurred earlier than usual in the year.
2012 There was a heavy wildfire season with many road closures because of reduced visibility
due to smoke. One multi-car accident on 1-75 killed 11 people.

Since 1985, FEMA has authorized several Fire Management Assistance Grants (FMAG). The 1999 wildfire
season was so severe that in addition to 11 FMAGs being authorized, an Emergency Declaration was made
to assist with handling the fires, Below is a list of all the FMAG designations, plus the single major disaster
declaration (DR} that Florida has received form FEMA.

Table 35: FEMA Fire Management Authorization Grant Declarations, Florida, 1985 - 2017

o Date

. Name/Description

May 17, 1985

Perry Fire, Aster F:re BoneH Fire

May 20, 1985

Tomoka Fira

June 6, 1998

Pine Coast 98 Fire

June 16, 1998

Jacksonville Complex Fire

June 18, 1998

County Line Fire

June 19, 1998

Race Track — Waldo Fire, Waldo Southeast Fire, San Pedro Day Fire,
Waccasassa Fire Complex

June 20, 1598

Bunnelle Fire Complex, Suwanee Fire Complex

June 21, 1998

Depot Creek Fire; Caloosahatchee Fire Complex

lune 27, 1998

Withlacoochee Fire Complex

June 28, 1998

Orlando Fire Complex

April 13, 1999

Okeechobee Fire Complex, Wacasassa Fire Complex, Florida Fire Complex,
Caloosahatchee Fire Complex, Chipola District Fire, Everglades District Fire,
Tallahassee Fire District, Suwannee District Fire, Lakeland Fire, Myakka River
District Fire

May 14, 1999

Jacksonvilie District Fire

April 11, 2000

Merritt Fire

May 15, 2000

Flowers — Myalkka Fire Complex

May 19, 2000

Withlacoochee District Fire Complex

May 22, 2000 Lakeland District Fire Complex
May 28, 2000 Bunnell District Fire Complex
May 29, 2000 Waccasassa Fire Complex
June 2, 2000 Jacksonville Fire Complex
June 5, 2000 Suwannee Fire Compiex

June 9, 2000 Perry Fire Complex
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o Inability to operate businesses if evacuations are ordered, leading to lost wages and
revenue

o Employee absenteeism if employees are evacuated

o Blocked transportation routes because of decreased visibility

¢ Property, Facilities, Infrastructure

o Damage or loss to personal structures and businesses

o Damage or loss to critical infrastructure such as schools, hospitais, government buildings,
utilities, etc.

o Damage or loss to agricultural crops and timber, which leads to loss of income and loss of

revenue
* Environment
o Damage orloss to large forested areas
o Damage or loss to habitats
¢ Economic Condition
o Closure of businesses if in evacuee area leading to lost wages and revenue
o Employee absenteeism leading to forced business closure which results in lost wages and

lost revenue
o Damage or loss to agricultural crops and timber, which leads to loss of income and loss of
revenue
o Loss of tourism if wildfires are in popular tourist areas
+ Public Confidence in Jurisdiction’s Governance
o Lost confidence if evacuations not ordered, messaged, and coordinated effectively
o Lost confidence if many deaths from wildfires from those that did not evacuate

6. 2018 LMS Integration

An analysis of all 67 Florida County LMS Plans and their individual wildfire hazard rankings is shown below,
All counties identified wildfire as a hazard.

Wildfires

Based on the LMS plans, Figure 3.38 displays the jurisdictional rankings for the wildfire hazard. All counties
have identified wildfires as one of their hazards.

s  High-risk Jurisdictions: 42

s Medium-High-risk Jurisdictions: 6
+  Medium-risk Jurisdictions: 15

»  Low-risk Jurisdictions: 4

s Not identified Jurisdictions: 0
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Coastal Erosion Hazard Profile

1. Coastal Erosion Description

Coastal erosion is the wearing away of land or the removal of beach or dune sediments by wave action,
tidal currents, wave currents, or drainage. Waves generated by storms cause coastal erosion, which may
take the form of long-term losses of sediment and rocks, or merely in the temporary redistribution of
coastal sediments. The study of erosion and sediment redistribution is called “ceastal morphodynamics,”
which can be described also as the dynamicinteraction between the shoreline, seabed, and water.

The ability of waves to cause erosion depends on a number of factors, which include:

¢ Erodibility of the beach, cliff, or rocks;

* Power of the waves to cross the beach;

e Lowering of the beach or shore platform through wave action; and
+ Near shore bathymetry.

For example, waves must be strong enough to remove material from the debris lobe for erosion to occur.
Additionally, beaches can help dissipate wave energy on the foreshore and can provide a measure of
protection to cliffs, rocks, and other harder formations, as well as any area upland.

Below is a table with the majority of the contribution factors to erosion. The factors are organized by first,
second, and third orders depending on how the erosion occurs.

Table 37: Erosion Contribution Factors

. First Order . Secand Order . Third Order
Geological structure and s Weathering and transport e (Coastal land use
lithology slope processes + Resource extraction

a) Hardness » Slope hydrology s Coastal management
b} Height, etc. e Vegetation

c) Fractures/fauits « Cliff foot erosion

d) Wave climate s Cliff foot sediment

e) Prevailing wave direction accumulation

f) Sub-aerial climate » Resistance of cliff foot

g) Weathering (frost, etc,) sediment to attrition and

h) Stress relief sweliing/ transport

shrinkage

i) Water-level change

j) Groundwater fluctuations
k) Tidal range

}} Geomorphology
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According to the Beach Management Funding Assistance Program (BMFA} within Florida Department of
Environmental Protection (FDEP) {formerly the Beach Erosion Control Program), there are many stretches
of shoaretine that has been critically eroded. Critically eroded shoreline is defined as,

“a segment of the shoreline where natural processes or human activity have
caused or contributed to erosion and recession of the beach or dune system to
such a degree that upland development, recreational interests, wildlife habitat, or
important cultural resources are threatened or lost. Critically eroded areas may
also include peripheral segments or gaps between identified critically eroded
areas which, although they may be stable or slightly erosional now, their inclusion
is necessary for continuity of management of the coastal system or for the design
integrity of adjocent beach management projects”,

Therefore, critically eroded beaches are those in which there is a threat or loss of one of four specific
interests: upland development, recreation, wildlife habitat, or important cultural resources. Non-critically
eroded beaches are those in which there may be significant erosion conditions, but there is currently no
public or private interest threatened. In Florida, the 2016 Critical Erosion Report from FDEP states there
are:

o 411.2 miles of critically eroded beach

» 8.7 miles of critically eroded inlet shareline

» 93.5 miles of non-critically eroded beach

s 3.2 miles of non-critically eroded inlet shorefine

This is shown below in the map.
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would be best to keep areas prone to coastal erosion undeveloped, the Mitigate FL Team recognizes this
is unlikely and that future development in coastal areas will increase the probability of coastal erosion
affecting developed areas.

This hazard was determined to occur annually, giving it a Probability of Very Likely.

5. Impact Analysis of Coastal Erosion
* Public
o May lose property
o May lose sandy beaches, dunes or mangroves, which could lead to storm surge flooding

o Sandy beaches may have to close
¢ Responders
o N/A
»  Continuity of Qperations {including continued delivery of services)
o Businesses, critical infrastructure, government buildings, etc. may have operations
hindered if erosion leads to damage to the structure
Operations may be hindered if roads to the structures are damaged from erosion
Continuity of transportation network may be interrupted because of erosion damage to
roads
s Property, Facilities, tnfrastructure
o Structures may be damaged when coasial erosion damages the ground
¢« Environment
o Coastal areas, marshes, mangroves, sandy beaches etc. may be severely damaged from
coastal erosion which is a habitat for many species of plants and animals
o If large portions of coastal areas and dunes are washed away from coastal erasion, storm
surge from the next storm could reach homes, businesses, roads, etc,
¢ Economic Condition
o N/A
¢ Public’s Confidence in Jurisdiction’s Governance
o If damage from coastal erosion, such as damage to roads, is not quickly repaired, then the
public may be frustrated with the jurisdiction’s governance

6. 2018 LMS Integration

Mitigate FL focused on producing a statewide probability analysis based on estimates provided by all State
of Florida LMS plans. The 67 multi-jurisdictional LMS plans provided a solid baseline for the overall state
probability analysis. The following pages having the risk assessment information for erosion in the State
of Florida.
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« QOther beach erosion prevention-related activities consistent with the adopted Strategic Beach
Management Plan

Below are the appropriations through the program for the last 10 years. This shows that losses from
coastal erosion are consistently in the tens of millions of dollars each year.

Table 41; Beach Managernent Funding Program, Appropriations 11

Fiscal Yea Allpcation
FY 07/08 $47,416,188
FY 08/09 $21,935,695
FY 08/10 515,000,000
FY 10/11 $16,536,535
FY 11/12 $16,251,074
FY 12/13 521,863,814
FY 13/14 $37,456,300
FY 14/15 547,271,537
FY 15/16 $32,106,500
Fy 16/17 $32,562,424

8. Vulnerability Analysis and Loss Estimation, of State Facilities

A vulnerability analysis of state facilities to the coastal erosion hazard would not be appropriate. Coastal
erosion occurs only in specific locations along the coastline and few, if not none, of the state facilities
are located in these coastline areas. Because of this, the vulnerability analysis has shown that state
facilities are not vulnerable to coastal erosion. Because the state facilities are not vulnerable to coastal
arosion, there will not be a loss estimation of state facilities to coastal erosion.

9. Overall Vulnerability

Each category was given a number and when all 5 categories are added together, the overall
vulnerability is a number between 5 and 15.

Based on the Frequency, Probability, and Magnitude summary, the Overall Vulnerability of this hazard
was determined to be High, with a score of 11,

118 EDEP BMFA grant program
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4. Probability of Future Qccurrences of Extreme Heat

Based on historical analysis, incidents of extreme heat are expected to continue.

Extreme heat can occur throughout the state but typically occurs in the summer between the months of
June and September,

As shown in the map above, most of Florida is likely to experience between 10 and 28 days of
temperatures above 95 degrees. The panhandle, central Florida, and southwest Florida have the highest
number of likely days per year with temperatures above 95 degrees, with between 20 and 28 days.

This hazard was determined to aoccur annually, giving it a Probability of Very Likely.

5. Extreme Heat Impact Analysis
e Public
o Injury or death from overexposure, especially to infants, children, the elderly, those who are
overweight, those with chronic illnesses, those who take certain medications

s Responders
o Injury or death from over exertion in heat

» Continujty of Operations (including continued delivery of services)
© Mot likely to impact continuity of operations
* Property, Facilities, infrastructure
o Less efficient cooling systems or systems that must run constantly to effectively cool a
building
s Environment

o Faster evaporation
o Damage to green spaces and agricultural lands
o Death of plants and animals
+ Econpmic Condition
o Crop damage orloss
+ Public Cenfidence in Jurisdiction’s Governance
o Ifpeople become ill ordie from exposure to extreme heat, public may believe the government
is not doing all that it can to help those in need, whether or not a cooling shelter was opened

6. 20138 LMS Integration

An analysis of all 67 Florida County LMS Plans and their individual Extrema Heat hazard rankings is shown
below, Sixteen counties did not profile Exireme Heat as a hazard.

Extreme Heat

Based on the LMS plans, Figure 75 displays the jurisdictional rankings for the extreme heat hazard. Not all
counties have identified extreme heat as one of their hazards.
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Liberty, Gadsden, Leon, Wakulla, Franklin, Jefferson, Madison, Taylor, Hamilton, Suwannee, Columbia,
Baker, Union, Bradford, Alachua, Marion, lake, Qrange, Polk, Pasca, Hillsborough, Osceola, Hardee,
Hendry, Palm Beach, Broward, Collier, Miami-Dade, and Monroe.

The previous version of the plan grouped extreme heat and drought together. The SHMPAT did not
conduct loss estimations by jurisdiction on extreme heat and drought in 2004 during the original plan
development process. For extreme heat, the 2013 plan update does not inciude exireme heat-specific
estimatlon by jurisdiction because structures are not vulnerable to extreme heat,

8. Vulnerability Analysis and Loss Estimation, of State Facilities

The Enhanced SHMP is required to evaluate the vulnerability and estimate potential losses regarding the
State and its facilities across the state.

A vulnerability analysis on extreme heat was not conducted in 2004; however, in conjunction with
drought, one was completed during the 2007 and 2010 plan update and revision process. in the 2013
update, extreme heat was separated from drought. Although facilities themselves are not vulnerable to
extreme heat, the areas or regions that the facilities are located in may be susceptible to extreme heat.
The efficiency at which a building operates may be affected (i.e. added load to building cooling systems}
if the building is in an area vuinerable to extreme heat.

The SHMPAT did not conduct loss estimations on extreme heat for the 2013 plan because state facilities
themselves are not vulnerabie to extreme heat.

9. Dverall Vulnerability

Each category was given a number and when all 5 categories are added together, the averall
vulnerability is a number between 5 and 1S.

Based on the Frequency, Probability, and Magnitude summary, the Overall Vulnerability of this hazard
was determined to be High, with a score of 11,
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c Property, such as green spaces, gardens, crops, etc. may be damaged from lack of water
» Environment
o Areas such as green spaces, gardens, and forests may be damaged from drought
+ Economic Condition
o {Lrop damage or loss from drought can severely impact farmers and the agricultural
economy, which can in turn affect the economy of an area if it is dependent upon the
sales of the crops, like how Florida relies upon the sales of citrus
o Employment ioss due to lower demand for services such as landscaping, lawn care, car
wash, etc.
+  Public Confidence in the Jurisdiction’s Governance
o The public may lose confidence in the jurisdiction’s governance if there is not a plan in
place to deal with lack of water or water restrictions

6. 2018 LMS Integration

An analysis of all 67 Florida County LMS Plans and their individual drought hazard rankings is shown below.
Six counties did not profile drought, while 23 included drought as a high risk hazard.

Drought
Based on the LMS plans, Figure 3.38 displays the jurisdictional rankings for the drought hazard.

o High-risk Jurisdictions: 23

o  Medium-High-risk furisdictions: 8
»  Medium-risk Jurisdictions: 20

* Low-risk Jurisdictions: 10

s Not identified Jurisdictions: 6
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lLoss estimation information was unavailable for the 2018 risk assessment update, The 2013 SHMP
concluded that several drought impacts would result in losses. For example, the agricultural sector could
experience significant economic loss due to crop losses caused by lack of water. Additionally, the lack of
water could affect pasturelands and in turn affect livestock. Drought can also increase the likelihood of
wildfires and lower water levels in canals and other surface waters which could inhibit the ability to fight
fires in rural areas,

During the last several SHMP updates, it was noted that there is a lack of sufficient data to fully estimate
losses for drought. It recognized that some droughts are temporary and localized, with minimal or no
subsequent losses, and that some have been statewide and prolonged, with extreme financial impact 1o
the state. To collect better data for improved loss estimations during the next plan revision cycle, the
team has agreed to work closely with these agencies involved in the state’s Drought Action Pfan:

» Department of Environmental Protection

* Division of Emergency Management

+ Department of Agriculture and Consumer Services
* State Water Management Districts

The entire state continues to be vulnerable to cyclical drought, with the northern portion having a higher
overall risl¢ factor, The vulnerahility to drought is different from the other vulnerabilities considered in
this plan since the majority of the built environment is not vulnerable to this hazard.

The primary vulnerahility to drought is the robust agricultural sector of the state. Both short-term drought
during critical times in the growth cycle and long-term drought over many years affect the farmers.

Availability of water during drought conditions is controlled jargely by the topography, geology,
hydrogeology, and hydrology of an area. Because these factors vary considerably by physiographic regions
in Florida, drought vulnerability can be generally assessed by physiographic region. Local conditions, such
as the availability of a large impoundment for water storage, may affect drought vulnerability on a local
scale,

National Climatic Data Center Drought Loss Estimation

Data from the NCDC was not complete. The drought events are listed in the database, however, not all
the crop damage and loss information is included in the listings.

8. Vulnerability Analysis and Loss Estimation, of State Facilities

The Enhanced SHMP is required to evaluate the vulnerability and estimate potential losses regarding the
State and its facilities across the state. The GIS team used the database of all state facilities and their
values to provide the loss estimation data.

Vuinerability

Although facilities themselves are not vulnerable to drought, the areas or regions that the facilities are
Jocated in may he susceptible to drought. The efficiency at which a building operates may be affected
(i.e., low water pressure} if the building is in a drought-stricken area.
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Loss Estimation

The SHMPAT did not conduct loss estimations on drought because the facilities themselves are not
vulnerable to drought.

9. OQOverall Vulnerability

Each category was given a number and when all 5 categories are added together, the overall
vulnerability is a number between 5 and 15.

Based on the Frequency, Probability, and Magnitude summary, the Overall Vulnerability of this hazard
was determined to be Medium, with a score of 8.
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Trigzers

There are several triggers for sinkhole formation. For example, extended periods of drought can lead to
sinkholes, especially if a heavy rain event occurs after an extended drought. Heavy rainfall can trigger
sinkholes for several reasons. For example, heavy rainfall can add additional weight to overburden
sediments above a cavity which could cause a failure of the cavity ceiling. Or heavy rainfall could collect
in low lying areas adding to the weight and accelerating infiltration at that location, which could cause
failure of a cavity ceilings. Additionally, heavy rainfall could saturate overburden sediments, making them
soft, which could weaken the overburden sediments, causing failure of the cavity ceiling (sink report, 10}.
According to geologists, sinkholes can also be attributed to anthropogenic triggers, such as significant
groundwater withdrawal; terraforming, which is the alteration of the earth’s surface without realizing the
area has thin overburden sediments; some stormwater management practices; heavy infrastructure over
critical areas; and well drilling and development.**

Frequency

This hazard was determined to occur about every 5-10 years, giving it a Freguency ranking of Likely.
Magnitude

This hazards Injuries and Deaths Magnitude was determined to be High, meaning any deaths are recorded.

This hazards Infrasiructure Magnitude was determined to be Medium, meaning significant damage to
property occuts.

This hazards Environment Magnitude was determined to be Low, meaning littie to no damage to the
environment Qccurs.

Potential Effects of Climate Change on Sinkholes

Incidences of sinkholes increase either after severe storm events with associated flooding and soil
saturation or during extended periods of drought.’®* With the potential for more prolonged and more
intense periods of drought as well as greater intensity and frequency of rainfall and inland flooding (see
Sections 3.3.1, 3.3.3, and 3.3.5), it is likely that incidences of sinkholes will increase in the coming century
in areas with karst geology or areas identified as favorable for sinkhale development.

Climate change is not expected to affect the accurrence of landslides in Florida.

2. Geographic Areas Affected by Geological Events

Landslides

Florida has low topographic relief and therefore is not affected hy this hazard,

132 Flarida Depariment of Environmental Protection Florida Geological Survey. {2017). The favorability
of Florido’s geology to sinkhole formation. Page 11.
153 Dragoni and Sukhija (2008) Climate change ond graundwater: A short review. Geological Society, Londan,
Special Publications, 288, 1-12; Hyatt and Jacohs (1996). Distribution and morphology af sinkholes triggered by
flooding following Tropical Storm Alberta gt Albany, Georgia, USA. Geomarphology, 17, 305-316.
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