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Abstract 

 
Title: 

Building Exposure Study in the State of Florida and Application to the Florida Public Hurricane 

Loss Model 

 

Author:  

Joshua Michalski 

 

Major Advisor:  

Jean-Paul Pinelli, Ph.D. 

Modeling hurricane events with models such as the Florida Public Hurricane Loss Model 

(FPHLM) is essential for insurance and reinsurance companies to estimate projected losses. 

Additionally, the models can be used by public officials to estimate and mitigate damages while 

also developing public safety policies to reduce the amount of damage and loss of life during a 

catastrophic event.  The FPHLM combines hurricane event simulation and building vulnerability 

models to predict insurance portfolios losses. Before vulnerability functions are applied to 

insurance portfolios to determine total losses, these functions are weighted based upon building 

characteristics statistics representative of a given building population. To generate these statistics 

for the entire residential building stock in Florida, an extensive exposure study was carried on. 

This thesis focuses primarily on this exposure study. 

The exposure study encompasses the collection of raw exposure data and the subsequent 

generation of building characteristics statistics. A survey was conducted to obtain exposure data 

which was collected from a variety of resources including, but not limited to, private wind 

insurance portfolios provided by the Office of Insurance Regulations (OIR), National Flood 

Insurance Program (NFIP) portfolios, and county tax appraisers’ databases. This data was then 

formatted in a common fashion and statistics for building characteristics were generated 

independently for both Personal Residential (PR) and Commercial Residential (CR) buildings. 
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While a data survey and a statistical analysis of the data is typical of exposure studies, other 

uses of the data were explored and additional studies were performed. These studies included 

refining the building statistics generated from a county to a zip code level. Also, a 

superimposition of the exposure databases from the different sources listed above was performed 

to identify which properties were insured for wind, flooding, wind and flooding, or neither. A 

framework was also developed for determining the elevation of structures within flood plains. 

In summary, this document contributes towards the exposure component of the FPHLM in 

which statistics for building characteristics were determined for PR and CR structures. The 

availability of a relatively complete exposure data set allowed for building trends to be identified 

and for other studies to be performed which could lead to future improvements in the FPHLM as 

a whole. 
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Chapter 1: Introduction 

The United Nations Office for Disaster Risk Reduction (UNISDR) highlights that: “Policies 

and practices for disaster risk management should be based on an understanding of disaster risk in 

all its dimensions of vulnerability, capacity, exposure of persons and assets, hazard characteristics 

and the environment” (Calkins 2015). It is important to have a thorough understanding of each 

one of these elements to accurately generate pre-disaster risk assessments, to devise prevention 

and mitigation plans, and to create an appropriate and effective response plan. Given the ever-

present risk of natural disasters and continued population growth, it has become increasingly 

important to generate accurate models of natural disasters. The Florida Public Hurricane Loss 

Model (FPHLM) has been created to model the loss to residential properties in Florida as a result 

of a hurricane. This thesis is devoted primarily to the exposure aspect of the disaster model and 

serves to enhance the FPHLM as a whole. 

 

1.1: Motivation 

According to the Wall Street Journal, 8 of the 10 costliest natural disasters in the 

United States were hurricanes (see Table 1). Totaling over 175 billion dollars in insured 

losses of homes, businesses, and vehicles, these eight storms alone also resulted in a loss 

of 2642 lives ("Costliest U.S. Natural Disasters”, 2014). Predicting the damage that could 

be experienced as a result of one of these storms through catastrophe modeling could be 

essential in emergency planning which could result in less loss of property and more 

importantly less loss of life. Also, equally important, realistic predictions of losses help 

the insurance industry set up adequate premiums and reserves.  This highlights the 

importance of catastrophe models such as the FPHLM.  



 

2 

Table 1: Costliest Natural Disasters in the United States 

 

Catastrophe modeling is the process of “using computer-assisted calculations to 

estimate losses that could be sustained by a portfolio of properties” due to a catastrophic 

event (Devlin, 2011). Typically cat modeling is comprised of four entities: 

 Exposure: Models utilize properties such as geography, population, and building 

characteristics to define representative idling models, and to weight damage 

matrices generated by stochastic models. 

 Hazard: stochastic models represent the characteristics of the hazard, in our case, 

the hurricane track and wind field intensity. 

 Vulnerability: model predict the amount of damage expected to result from an event 

based on the exposure characteristics and event intensity. 

 Loss Perspectives: A total insured loss is associated with the model. 

In recent years catastrophe models have become much more powerful tools for 

estimating damages from catastrophic events. Because of an increase in computational 

capabilities, issues such as “exposure data quality and risk mitigation have moved to the 
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forefront” of catastrophe modeling since more complete exposure data will result in more 

accurate results for the model as a whole (Lythe, 2008). 

The quality of exposure data used for catastrophe risk modeling has been a growing 

concern for the insurance industry in recent years because modeled results are only as 

robust as the exposure data entered into them (Lythe, 2008). With a population of 19.9 

million, Florida is the fourth most populated state in the United States (U.S. Census 

Bureau, 2016). All of these residents are susceptible to the threat of a hurricane making it 

essential to generate an exposure study which is inclusive of as many of the residents as 

possible to ensure that realistic catastrophe model predictions can be generated. 

In many instances, much focus is placed onto developing the hazard characteristics 

for a catastrophe model but little emphasis is placed on the exposure aspect of the model 

(Devlin, 2011). To increase the accuracy of the FPHLM, a more thorough and 

comprehensive exposure study was deemed to be necessary. This will result in a model 

which will more realistically estimate the damages caused by hurricane event thus 

allowing for better disaster planning (thus reducing damage to properties and more 

importantly, saving lives) and for a more robust insurance industry. 

1.2: Objectives 

The FPHLM is intended to model the losses of both personal residential (PR) and 

commercial residential properties (CR). PR properties consist primarily of single family 

residences (SFR), including manufactured homes.  CR properties are composed of 

apartments, condominiums, and multi-family residential which are categorized into 

commercial low rise (CLR, 1-3 stories) or mid high rise (MHR, 4+ stories). This thesis is 

focused on generating exposure characteristics for both PR and CR structures. 
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Specifically, this thesis focuses on: 

 A survey of the personal and commercial-residential buildings population to 

generate statistics which identify building characteristics and map the evolution of 

the characteristics for the building stock. These statistics are then implemented into 

vulnerability models to create weighted vulnerabilities of each PR and CR. 

 A study to determine if the regional boundaries previously utilized by the FPHLM 

should be updated based upon the enhanced exposure study.  

 A determination of building codes implemented through time which influenced 

flood and/or storm surge design considerations. This study is then applied to the 

storm surge component of the FPHLM to approximate structural elevations and 

building characteristics as a function of time. 

 A study on the refinement of exposure statistics from a county level to a zip code 

level based upon proximity to the coast or an urban area. These refined statistics 

could then be implemented into the weighted vulnerabilities to produce more 

accurate and less generalized results. 

The current work is an update and expansion to the exposure aspect of the FPHLM, 

and will require periodic updates throughout the duration of the FPHLM project. The 

exposure study performed is essential to generate weighted vulnerabilities for both PR 

and CR structures. Additionally the statistics can be used for both wind and surge models 

which are each essential aspects of a hurricane event. It is expected that as the exposure 

data is updated or new data becomes available, it will be included into the FPHLM 
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models to produce more accurate results thus producing a more realistic catastrophe 

model. 

1.3: Scope  

This thesis is divided in three main parts: background information (Chapters 2 to 3), 

exposure study data (Chapters 3 to 5 and appendices), and exposure related studies 

(Chapter 6 to 7).  

Chapter 2 reviews catastrophe models; primarily the exposure component of 

catastrophe models. The chapter also reviews the methods in literature devoted 

specifically to assess exposure data sets and implement this data into catastrophe models. 

Chapter 3 presents the methodology of an extensive survey of the structural 

characteristics for PR and CR structures within the state of Florida. This study produced 

statistics later used to create weighted vulnerabilities for both PR and CLR structures 

over time. The chapter finishes with a methodology proposed to assign statistics to 

counties with missing structural characteristics. 

Chapter 4 shows the building characteristics for the PR building stock as generated by 

the enhanced exposure study. Also present within the chapter are trend maps which 

display a visual representation of construction trends both as a function of geography and 

time. 

Chapter 5 is similar to Chapter 4 but for the CLR building stock as opposed to the PR 

building stock. Again statistics representing the exposure study were generated and trend 

maps were developed. 
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Other studies performed using the statistics and databases produced by the exposure 

study included a potential revision to the regional boundaries utilized by the FPHLM 

which can be found in Chapter 6.  

Chapter 7 visits the history of building codes relating to surge protection and flood 

events. This information is further considered in order to calculate the structural 

elevations for residential structures. 

The study of refining exposure statistics can be found in the appendices along with the 

complete set of exposure statistics for both PR and CR data sets. 
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Chapter 2: Review of Literature 

2.1: Introduction 

The Florida Public Hurricane Loss Model (FPHLM) is a catastrophe model which 

models both wind and flood damage as a result of a hurricane event. Inclusive of 

meteorology, vulnerability, engineering, actuarial, and computer science components, the 

FPHLM was developed to estimate “loss costs and probable maximum loss levels from 

hurricane events for personal lines and commercial lines of residential property (FPHLM 

V6.1, 2015).”  

Given Florida’s geographical location, hurricanes are an imminent threat for all 

properties within the state. With damaging winds, water intrusion, storm surge, and flying 

debris all being associated with a hurricane, all residential properties in Florida are 

vulnerable to the threats of these events. To represent the vulnerability of these properties 

“vulnerability functions” are developed based on simulations of damages caused by a 

catastrophe event as a function of building characteristics. Following the development of 

the vulnerability functions, an exposure study must be performed to determine the 

characteristics of the building stock being studied which may affect the vulnerability 

models (Lythe, 2008). The results from the exposure study are used to generate weighted 

vulnerability functions which can be implemented into a catastrophe model to estimate 

the damage of a modeled storm. 

The following discussion introduces the concept of generating vulnerability functions 

and describes the role of these functions in catastrophe modeling. Following the 

introduction of vulnerability functions, exposure studies will be introduced and the role 
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of exposure studies in catastrophe modeling will be represented. Finally, similar exposure 

studies to that performed as part of the FPHLM will be investigated. 

2.2: Catastrophe Models 

2.2.1: Importance of Catastrophe Models  

Catastrophe events, by definition, are typically very rare. While fortunate for 

insurance companies and property owners, the infrequency of disaster events makes the 

estimation of losses from potential catastrophes much more difficult (Myers et al, 2003). 

This is largely in part because the limited data available does not allow for typical 

actuarial techniques to be utilized. In addition, the ever-changing characteristics of 

insured properties makes it more difficult to estimate losses of a catastrophe event 

(“About Catastrophe Modeling”, 2016). 

Because of the large impact of a hurricane, the financial well-being of otherwise 

stable and profitable companies can be at risk. As a result of causing more than $16 

billion in damages, Hurricane Andrew resulted in at least 11 insurance companies 

declaring bankruptcy or ending business (Myers et al, 2003). To better estimate the losses 

as a result of a catastrophe event, catastrophe models can be developed and the exposure 

characteristics of the affected area can be implemented into the model. This allows for 

insurance companies to develop more suitable premium rates to ensure financial security 

and adequate loss coverage for those with insurance.  Because of versatility and 

increasing accuracy, catastrophe models have become standard practice in the insurance 

and reinsurance industries (“About Catastrophe Modeling”, 2016). 
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In addition to predicting the losses caused by a catastrophe event, cat models also can 

be used to address questions such as “the location, size, and frequency of potential future 

catastrophic events (Air Worldwide, 2016).” 

2.2.2: Description of Catastrophe Models 

According to Myers et al (2003), catastrophe modeling is typically composed of four 

components. The first two components include event generation and local intensity 

calculation. These components define the catastrophe hazard.  Vulnerability functions, 

which are developed using engineering components, represent the interaction of a local 

event’s intensity with specific exposures of the respective area taken into consideration. 

Finally, total losses are calculated and, in the case of insurance companies, policy 

conditions are applied to estimate insured losses. These components and their interaction 

can be seen in Figure 1. 

 

Figure 1: Components of a traditional Cat Model (Myers et al, 2003) 

A methodology almost identical to that shown in Figure 1 is also followed by AIR 

Worldwide which is considered to be at the forefront of catastrophe modeling (see Figure 

2). The methodology followed by AIR Worldwide displays the Hazard, Engineering, and 

Financial Components which are essential to performing any catastrophe model. 
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Figure 2: Components of a Modern Catastrophe Model (AIR Worldwide, 2016) 

Hazard Component: 

The hazard component of the model addresses the likelihood of a catastrophe event, 

the severity of the event, and the area that the event is most likely to occur. The hazard 

component often consists of many computer-simulated catastrophes that represent the 

entire spectrum of possible catastrophe events (AIR Worldwide, 2016). In the case of 

hurricanes, wind speed and storm surge are often the most important factors to be 

considered (Hurricane Catastrophe Modeling, 2016). 

Engineering Component 

The intensity from the modeled catastrophes are applied to detailed information for 

the properties exposed to the respective event. Damage functions are developed based on 

“different types of construction and different occupancies, or usages, as well as to their 

contents (AIR Worldwide, 2016).” Damage functions often include engineering 

judgement made by structural engineers to best represent the damage to a structure as a 

result of given conditions. These assumptions are often verified against existing claims 

made to insurance companies after a similar catastrophe (Fisher, 2001). 



 

11 

 

Financial Component: 

In the financial component of a catastrophe model, the physical damage to a building 

and its contents are translated into an estimated monetary loss. This can then be translated 

into insured loss after insurance policy conditions are applied. Finally, loss probabilities 

are determined for a given resolution, for an insurance portfolio, or in some instances, for 

individual buildings. This is typically the actuarial component of a catastrophe model 

(AIR Worldwide, 2016). 

2.3: Vulnerability Functions 

2.3.1: Generation of Vulnerability Functions 

In one study published in Structural Engineering and Mechanics, the vulnerability of 

reinforced concrete (RC) bridges was determined when exposed to earthquake events 

(Elnashai et al, 2004). In order to generate the vulnerability for RC bridges, typical 

bridges that had endured an earthquake were evaluated. The amount of damage 

experienced by the structure, the severity of the event, building characteristics, and post-

event analysis of the structure is all coupled to generate the vulnerability curves. A visual 

representation in the form of a flow chart was generated to explain the generation of the 

vulnerability curves (see Figure 3). 
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Figure 3: Generation of Vulnerability Functions (Elnashai et al, 2005) 

RC bridges, like other structural forms, may be grouped according to the 

characteristics that are deemed to influence their seismic response (Elnashai et al, 2005). 

Bridges with similar characteristic were expected to have similar seismic performance 

and damage as a result of an earthquake event thus giving them similar vulnerabilities. It 

is important to note that care should be taken in classifying structures as an increased 

number of variables will result in a higher complexity when modeling (Vries, 1988). For 

this study, the probability of damage to bridges with similar building characteristics can 

then be plotted as a function of ground acceleration (see Figure 4). A trend line was then 

developed based upon this graph; the equation of which represents the vulnerability 

function. In this case the vulnerability curve represents the likelihood of moderate 

damage to “normal” RC bridges as a function of ground acceleration. 
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Figure 4: Vulnerability Curve of Moderate Damage to Normal RC Bridges (Elnashai, 

2004) 

2.3.2: Characteristics Influencing the Vulnerability of Buildings to Hurricanes: 

While the previously mentioned study does not involve hurricanes or residential 

structures, it does include generation of vulnerability curves for bridges based on 

structure characteristics. This is directly applicable to determining the vulnerability of 

structures during a wind or flood event. 

Similar to bridges, buildings can be grouped into different classifications based upon 

the characteristics of that building. Catastrophe studies relating to hurricanes such as that 

performed by the Florida Hurricane Catastrophe Fund (FHCF) typically take 

characteristics such as exterior wall composition, roof shape, year built, and opening 

protection into consideration when classifying the building stock within exposure data 

(“FHCF Data Call”, 2016). Other catastrophe models such as that of Swiss Re Inc. 
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include these characteristics. Some building characteristics that are often included as part 

of catastrophe models associated with hurricane events are as follows. 

Exterior Walls/ Construction Type: 

Typical of catastrophe models performed by the FHCF and AIR Worldwide, exterior 

walls are grouped into three classifications; Masonry, Timber/ Frame, or “other”. Exterior 

wall composition plays a key role in calculating damages to a building (Devlin, 2011). It 

is conventional to model timber structures as being less structurally sound than similar 

buildings constructed of concrete block or masonry (Millais, 2005). As a result, timber 

structure would be more vulnerable to damage as a result of hurricane than would a 

masonry structure. The presence of “masonry”, “timber” and “other” classifications for 

exterior walls in the FHCF and AIR models coincide with the classifications used as part 

of the FPHLM (Johnson, 2014). 

Roof shape: 

As observed in the FCHF, two classifications of roof shape are modeled (see Table 

2). This varies from the AIR and the FPHLM models however: In both three 

classifications including “hip”, “gable”, and “other” are present (Pita, 2012). In typical 

catastrophe models associated with hurricane events “hip roof homes are more likely than 

gable roof homes to have low roof damage (Cope, 2004).”  This reflects that gable roofs 

result in a building being more vulnerable during a hurricane event than similar structures 

with hip roofs and is supported by Figure 5. 
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Table 2: FCHF Roof Codes 

 

 

Figure 5: Hip vs Gable roof comparison for a 1 story timber model (Johnson, 2014) 

Address: 

Addresses are typically used to determine the location of a building by using a 

geocoding engine to determine the latitude and longitude of the respective structure. This 

information is important for determining information such as wind exposure or storm 

surge heights (Devlin, 2011). As noted in the FHCF data call, it is important to ensure 

that the address being used for the purposes of catastrophe models corresponds to the 

location of the property as opposed to the billing address of the owner. A location is 

typically necessary of all catastrophe models. In some instances, when addresses are not 
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easily accessible, on may group addresses into “regions” such as county or zip code (AIR 

Worldwide, 2016). 

Year Built: 

While it might not seem relevant to determining the strength of a building, the year of 

construction is an “important characteristic for damage calculations (Devlin 2011).” This 

is in part because the year built conveys which building code was followed for its design 

(if any) as well as the quality of labor (Pita, 2012). Typically the year built is categorized 

into “eras” generated based on major changes to building codes (Zhang, 2005). 

Number of Stories: 

If present, the number of stories of a given structure can be used as part of the damage 

calculations as well. The number of stories is important for determining wind speeds 

during hurricane events because wind speed design considerations are calculated as a 

function of a structures height above the ground (ASCE 7-10, 2010). This implies that 

taller structures would be more vulnerable to high wind events such as hurricanes. 

2.4: Exposure Studies in Catastrophe Models 

The severity of the impacts of disasters depends “strongly on the level of exposure 

and vulnerability in the affected area (Dickinson et al, 2016).” The exposure of a given 

area is defined as “the people, property, systems, or other elements present in hazard 

zones that are thereby subject to potential losses (UNISDR 2009).” In instances of 

catastrophe models that are associated with hurricanes, the exposure component of 

primary interest involves the properties within the area vulnerable to the effects of a 
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storm. In the case of the FPHLM, the exposure component is inclusive of residential 

properties within Florida. 

Exposure is estimated to have increased by 0.94% from 2014 to 2015 (“FHCF 2015 

Ratemaking Formula Report”, 2015). Seen highlighted in yellow, the increase in each of 

exposure for the previous year can be observed (see Table 3).  

Table 3: Exposure Changes (FHCF 2015 Ratemaking Report, 2015) 

 

Due to the dynamic nature of exposure components it is not feasible to have an 

exposure database that encompasses all of the entities that might be affected during a 

catastrophic event (“Exposure and Vulnerability”, 2016). However, because there are 

variations in how several factors are treated in catastrophe models, considerable variation 

in the modeled average annual losses (AALs), the average expected loss for a given year, 

because of factors such as the exposure level (Cole et al, 2010). While it is essential for 

the exposure data set to encompass as much of the area of exposure area as possible, it is 

near impossible for an all-inclusive exposure data set to generated. Instead, a 

representative sample of the exposure study is typically acceptable (Cole et al, 2010). 

Though more information is not necessarily required it is desirable to make models more 

accurate. 
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2.4.1: Exposure Data Sources 

Several sources for exposure information were found to be available, including 

county tax appraisers’ (TA) offices and private insurance portfolios. 

County Tax Appraisers: 

Property appraisers’ offices, also referred to tax appraisers’, are government 

regulatory agencies within each county that appraise property values for taxing purposes. 

These appraisals are conducted by certified inspectors and values for each property are 

assessed based upon factors such as original construction value, age of the structure, and 

a variety of building characteristics. A separate inspection is conducted for every 

property within a given county ("The Appraisal Profession”, 2016). 

In most cases the information from the TA offices contained building information 

useful for catastrophe models. A survey was conducted to evaluate the availability of this 

information for residential properties and yielded building information from 22 counties 

(Pita, 2012). The data from the TA offices was then used to create conditional 

probabilities representative of the building statistics for each individual county. Each of 

these statistics was found for a given “era” of construction (see Table 4). Such statistics 

were generated for each of the available building characteristics that might affect building 

vulnerability during a hurricane event. 
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Table 4: Conditional Probabilities (Roof Cover|Exterior Wall, YB) - St. Lucie County (Pita, 

2012). 

 

One problem with the TA databases was that “each county has its own property 

appraiser team, thus the database’s formats and contents vary dramatically from county to 

county (Zhang, 2003). This makes generating building statistics more difficult and also 

results in a significant amount of missing data. 

Private Wind Portfolios: 

Through the Florida Hurricane Catastrophe Fund (FCHF), it was found that private 

wind insurance portfolios could be used as the exposure data set to generate weighted 

vulnerabilities (“FHCF 2015 Ratemaking Report”, 2015).  Private insurance portfolios 

contain building statistics so that costs can be estimated in the event that rebuilding or 

repairs are necessary. These characteristics are also used to determine the deductibles for 

the policy of a given property (“Settling Insurance Claims”, 2016).  

National Flood Insurance Program (NFIP): 

While flood insurance claims should be filed with a homeowners’ private insurance 

company, flood damage is not included under standard homeowners and renters 
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insurance policies. Instead, flood insurance is covered as part of the Federal Emergency 

Management Administration (FEMA) National Flood Insurance Program (NFIP). 

Limitations of Data: 

While TA data sets, wind portfolios, and NFIP data may provide data valuable to an 

exposure study such as that conducted in regards to the FPHLM, it is important to note 

that each one of the data sources has limitations.  

TA databases include each of the plats within the respective county. This means that 

all commercial, retail, and residential [both personal and commercial] properties within a 

given county are represented and at least some building information will be present. 

Varying data and formats occasionally make the TA databases difficult to interpret 

however. While private wind portfolios and NFIP data both include relevant building 

information it is important to note that neither will be representative of the entire 

exposure area. This is because it is not required by law for a homeowner to purchase 

wind or flood insurance (HelpInsure.com, 2015). As a result, there will be many 

properties within a county that will not be represented by either of these databases. 

2.4.2: Exposure Survey Methodology 

An exposure study was performed by members of the FPHLM development team that 

was intended to identify the frequency of the “different building types in Florida and their 

features” (Pita, 2011). In this study it was found that county tax appraisers’ (TA) offices 

were “the most detailed and extensive sources of building information” available. It is 

further discussed that the property appraisers' databases include building features, 

particularly single-family buildings: in Florida by Torkian et al. (2009). While the survey 
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did not convey explicit information on the strength of the buildings, it did provide vital 

information for determining the vulnerabilities of the structures. The information 

obtained by Pita from the TA included, but was not limited to, exterior wall materials, 

interior wall materials, roof shape, roof cover, floor covering, year built, and number of 

stories. A process similar to that followed by Pita (2011) and Torkian (2009) could be 

followed to obtain information regarding building characteristics from county tax 

appraisers. 

2.5: Florida Hurricane Catastrophe Fund 

FHCF Exposure Data: 

Under the direction of the State Board of Administration (SBA), the FHCF mandates 

that private insurance portfolios send exposure databases on an annual basis. Through 

this same entity, a copy of the exposure data for the private wind portfolios can be 

obtained. In reviewing the FHCF data call sheet, it became evident that each private wind 

insurance portfolio was formatted differently and in many cases contained varying 

information regarding building characteristics. For this reason, the FHCF requires 

insurance companies to format data before sending as part of a data call (FHCF Data 

Call, 2016). Also, the building data that is relevant to the vulnerability of a structure is 

extrapolated through the data call to ensure that only information relevant to the FHCF is 

sent as part of the data call. This limits the processing time and manpower necessary to 

generate building statistics relevant to a catastrophe study (FCHF Data Call, 2016). 
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Applications of Exposure Data: 

In short, the FHCF develops a distribution of industry-wide losses based on exposure 

trends such as the type of business, deductible, construction, and ZIP Code. When 

exposure data was not available at a zip code level, modelers instead generated 

vulnerabilities at a county level. Statistics of building characteristics were then generated 

for year built, roof shape, building use, and exterior wall composition. These statistics 

were then used to generate vulnerabilities for each of the zip codes thus allowing for 

“ranges” of vulnerabilities to be developed. When plotted, a visual representation of the 

vulnerability distribution can be observed (see Figure 6).  
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Figure 6: FHCF 2015 Rating Territories ("FHCF 2015 RateMaking", 2015) 

 

2.6: Summary 

Catastrophe models such as those generated by the FHCF, AIR Worldwide and the 

FPHLM are effective for generating reasonable estimations of the damage caused by a 

hurricane event. Each of these models implements a stochastic component which 

estimates the size and severity of a hurricane event. Vulnerabilities of several building 
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classifications are then determined for each structure within the exposure area for that 

event thus allowing for the total damage of the exposure area to be estimated. 

The exposure component of a catastrophe model becomes increasingly important as 

these models become more accurate. Although it is not rational to expect building data 

for all structures within an exposure area, it is important to have as complete of a data set 

as possible to ensure more reasonable results when applied to the weighted 

vulnerabilities. Several resources inclusive of building statistics needed are available. 

While TA offices represent the entire building stock for a respective county they often 

have limited building information (Torkian, 2010). This emphasizes that other resources 

might be needed. Private wind insurance portfolios provide building data for properties 

insured for wind damage. A significant portion of these portfolios are compiled in a 

common format by the FHCF. In addition, similar building data can be found in NFIP 

portfolios for properties insured for flooding.  

An estimation of damages for a particular storm event can be used by insurance 

companies to develop reasonable insurance premiums for their customers. Additionally, 

damage estimates can be used by emergency planners to develop both pre and post 

disaster relief plans. Pre-disaster relief plans often include development of evacuation 

zones or shoring of vulnerable structures which could remove occupants from dangerous 

areas and reduce the amount of damage. Post-disaster relief plans include emergency 

response management which help rescue or aid those affected by a catastrophic event. In 

any sense, the results obtained from catastrophe models are influential and can be used to 

limit damage, save money, and most importantly save lives. 
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Chapter 3: Tax Appraiser Data Collection and Processing 

3.1: Introduction 

The term “exposures” refers to units for measuring the size of a population, such as 

the number of property locations, and the characteristics representative of that population 

(Fisher et al, 2001). For the FPHLM models, the exposure component was inclusive of all 

residential properties within Florida. The exposure is represented by a set of weighted 

statistics which is generated based upon the building characteristics of the residential 

building stock for each county within Florida. When developing the damage matrices, the 

probabilities of components including exterior wall construction, roof shape, roof 

covering, and the number of the stories, were determined for each of 6 "eras" in which a 

residence could have been constructed (Johnson 2014). These conditional probabilities 

were to be found for each of the 67 counties within the state of Florida. 

In order to obtain the information necessary for updating the weighted damage 

matrices, several possible data sources were identified and explored. It was found that 

various government organizations such as the United States Census Bureau and 

jurisdictional Property Appraisers kept track of such information in some instances. In 

other cases, private organizations such as insurance companies would have such 

information available within their portfolios. After initial consultation with 

representatives from each of these entities and through reference to similar studies [Pita, 

2010] it was determined that the databases available through the county tax appraisers 

would, in many instances, be the most complete source of structural information for 

residential structures. 
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3.2: Evaluation and Verification of Existing Data 

Before the updating of the exposure statistics could commence it was first necessary 

to examine the existing data sets and the statistics corresponding to them. A contributing 

factor to the necessity of this study was a general discrepancy between the statistics 

previously generated for personal residential (PR) and the commercial residential (CR) 

properties. Initially the structural elements available for each of the counties with a 

database present was provided for both PR and CR (see Table 5 and Table 7 

respectively). 

After reviewing the databases available for each county prior to the update to the 

exposure study, Table 5 was modified to reflect the data that was actually present within 

the databases available. It was immediately noted that no two databases provided by 

county property appraisers maintained the same format and in many cases contained 

varying information regarding the properties within the respective county. It was also 

found that some counties contained elements for both PR and CR properties whereas 

some contained elements for only PR. This coincided with the discrepancy between the 

PR and CR statistics sets in which it seemed as if data for CR properties was only present 

when there was a unique CR database available. Following the review of the pre-existing 

databases, it was found that significantly more structural data was available than 

originally thought for CR (see Table 6). The data available for PR remained consistent 

from that of Table 7. 
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Table 5: Commercial Residential Data Set 2010 BEFORE Investigation 
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Table 6: Commercial Residential Data Set 2010 AFTER Investigation 
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Table 7: Personal Residential Data Set 2010 
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3.3: Data Collection and Definitions: 

As found in previous surveys performed by members of the FPHLM development 

team (Pita, 2012 and Torkian, 2011) the data desired from the county tax appraisers 

included all building components that “are damageable by a hurricanes wind or wind 

driven rain (Pita, 2010).” This was to include interior wall composition, exterior wall 

composition, roof shape, roof covering, floor covering, year built, and number of stories. 

In addition, the building location, area, and the number of units were desired. Any other 

building information that could be obtained was also collected to be as thorough as 

possible. 

According to Pita, CR structures are classified as apartments, condominiums, and 

multifamily residential. This was also confirmed in discussions with officials from the 

Brevard County Building Department. For the sake of this study condominiums are taken 

to be structures for which each apartment unit has an individual owner who either lives in 

it or rents it to another. Apartments are considered to have one owner for the building or 

group of buildings with several tenants residing in each building. Finally, multifamily 

residential structures are considered to be similar to apartments or condominiums but 

with too few units to be classified as either of the two. 

In contrast to CR properties, PR properties were typically inclusive of only one entity, 

single family residential (SFR). In some instances TA offices included mobile homes or 

manufactured homes as part of the PR data set which had to be taken into consideration 

when determining the building statistics for PR properties. 

With the exception of very few outliers, PR properties typically ranged from one to 

three stories making virtually all PR properties classify as low rise structures. While this 



 

31 

is not particularly significant to the PR model, it is important to note that building 

statistics were only developed for CR buildings ranging from one to three stories. These 

properties, referred to as commercial low-rise (CLR), were modeled differently than 

structures four stories or higher, referred to as mid high-rise (MHR).  

3.4: Survey Methodology 

Before any tax appraisers could be contacted it was first necessary to develop a 

contact list (see Table 8). This list was primarily developed based upon information 

available on each the tax appraisers' websites. In many instances the contact list was 

updated as the tax appraisers were contacted and referrals were made to individuals other 

than those originally on the list.
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Table 8: TA Contact List 
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Baker and Bay counties represented the first two counties contacted in the study. 

These counties were selected largely in part because the existing data set already 

contained unique statistics that were relatively recent [2009]. Since there were already 

databases available for these counties there was a limited risk for mistakes. This allowed 

for acclimation to the process associated with requesting data as well as a determination 

as to what should be asked when in contact with the tax appraisers. 

When contacting the tax appraisers the intent was to obtain as much of the structural 

information for residential properties as possible. The desired information included that 

of Table 9 below. If more information was present it was gladly accepted. 

Table 9: Desired Structural Information 

 

During discussions with Nick Frilling of the Baker County Tax Appraisers Office, it 

became evident that there were several structural attributes (referred to as elements) that 

were available within their database but not all of the desired data would be available. It 

was also discussed that the database for each county would have a different format and 

would include different information. After inquiring about the information available a 

formal data request was processed and a "report" for "residential" properties was 

generated and sent via email. This "report" contained all of the building information 

available within the TA database. Upon review of the data sent it was noticed that only 

personal residential properties were included within this database. Contact was 
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reestablished with the tax appraiser and it was discussed that a request for "residential" 

properties would often only yield personal residential properties. In lieu of this, a full 

Computer Assisted Mass Appraisal (CAMA) data set was provided. Within this database 

was data for every property within Baker County including, but not limited, to PR, CR, 

commercial, and retail. Although this was more information than necessary, the desired 

building uses (PR and CR) could be extrapolated from the CAMA database making it 

desirable to obtain if possible. It was also speculated that the lack of CR information in 

the first report could have been a contributing factor to the discrepancies in the 

availability of the PR and the CR statistics prior to the start of the enhanced exposure 

study. If a "residential" report were to be generated it would be likely that only PR data 

would be provided (Frilling, 2015). 

Initially it was thought that the process of contacting the tax appraisers and making 

data requests would be a relative simple task. After contacting the first two counties it 

became evident that the process would be much more cumbersome than originally 

thought. Because of the large number of counties [67] in Florida and the time constraints 

associated with the study, it was necessary to create a method in which the tax appraisers 

could be contacted efficiently. This resulted in a prioritization being placed on counties 

with no existing data, coastal counties, and counties with high populations. The highest 

priority counties including the likes of Franklin, Gulf and Wakulla Counties which were 

coastal and did not have a previous data set. Following this, counties similar to 

Hillsborough and Osceola were contacted because of their high population and lack of a 

previous data set. Next, counties such as Volusia were contacted again because of their 

high population. Although these counties had existing data sets, they were relatively old 
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and it was likely that they needed to be updated. Finally, with the intent of being as 

thorough as possible, the remainder of the counties would be contacted. In many 

instances minimal effort was placed into obtaining updated data sets from these counties 

so as to focus efforts on more appropriate actions. A visual representation was generated 

depicting this process (See Table 10). In Table 10 counties highlighted in green are 

indicative of prioritized counties to be formatted. Counties highlighted in yellow are 

those of tertiary priority which will be formatted and analyzed following the completion 

of the primary counties. Counties that were not highlighted were those of the lowest 

priority. Eventually, a majority of these counties were formatted and statistics were 

generated as well; though if they were not, little difference would result because of low 

populations or existing databases that were relatively recent. 
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Table 10: Prioritization of TA Data Formatting 

 

In general the tax appraisers' offices were very accepting, informational, and helpful; 

willing to provide databases free of charge in order to assist in the project. In some 

instances it did become necessary to purchase the data however. If it was in fact 

necessary to pay for the database several factors were taken into consideration before a 

purchase was made. If a database was already present for a given county then it was not 

necessary to purchase a new database for that county. If the cost was exceptionally high 

and the county represented a small portion of the state's population it was also deemed 
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unnecessary to purchase a CAMA data set. All decisions regarding the purchasing of a 

database were first discussed with Dr. Pinelli who ultimately had the final say on whether 

the purchase was to be made. In total 17 of the counties contacted required that databases 

be purchased (see Table 11). Because of the cost associated with purchasing the 2014 tax 

roll databases or the presence of an existing database only databases from 3 counties were 

purchased (shaded yellow on Table 11). 

Table 11: Costs to Purchase TA Databases 

 

3.4.1: Availability and Completeness of Data 

In total each of the 67 counties was contacted in some fashion be it by phone, email 

or some other alternative. Of these 67 counties, data sets from the 2014 tax roll were 

collected in various formats for 33 counties (see Figure 7). Prior to the collection of the 

2014 databases, data was available for 25 (see Figure 8). Combined, the data sets 

encompassed a total of 51 counties comprising approximately 97% of Florida's 

population (see Figure 9). These numbers are skewed however by the fact that Miami-

Dade is included in the population coverage despite virtually no useful data was present 

within the TA database. 
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Figure 7: Data obtained (2014 Tax Roll) 

 

Figure 8: Existing Data (Pre-2014 Tax 

Roll) 

 

Figure 9: Combined Data Set 

Due to the vast increases in both the number of counties represented and the 

population coverage it was likely, but not guaranteed, that the overall availability of 

structural elements would also increase. The structural and building elements within each 

of the databases, both new and existing, were listed also listed. It is evident that 

significantly more structural elements are available as a result of this study when 

compared to the result from the original study found in Table 7. 
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3.4.2: Application of Unified Statistical Codes 

To accurately generate statistics for both PR and CR it was first necessary to remove 

any extraneous information from the CAMA data sets. Often times these databases would 

include parcels which were deemed to be irrelevant to the study such as commercial 

properties (i.e. businesses) or empty parcels. Following the consolidation of properties 

the statistical analysis of the databases could commence. 

Because the format for each of the TA databases differed, generating statistics 

became a daunting task. For database files in the .db or .mdb format queries could be 

created within Microsoft Access to determine the necessary results. While different 

queries might have to be constructed, the process of constructing unique queries proved 

to be easier and more efficient than trying to directly reformat the entire database.  

Outside of the query generation, no other changes would have to be made to these 

databases. For file types of .txt, .csv, or .xls, databases were formatted and statistics were 

generated using Microsoft Excel 2013. In the case of .txt files, the data was often either 

comma or tab delimited. By using the delimiter function of excel this data could easily be 

converted to an .xls format. 

Excel proved to be very useful for generating the required statistics provided that the 

databases were simplified into a unique format. The data sets as received by the tax 

appraisers' offices contained a great deal of extraneous information and often had 

numerical identifiers for a given element (see Table 12). In Table 12 columns that were 

used for this study are highlighted. The others are data which were present within the TA 

databases but were not needed for this particular study. 
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Of the 33 databases collected, almost all contained differing numerical identifiers; 

each of which would require a "field card" (see Figure 10) to discern the data. 
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Table 12: Raw Data Excerpt (Gulf County) 
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Figure 10: Example Field Card (Baker County TA, 2014) 
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Apparent on this field card is the presence of many types of exterior walls that extend 

past the concrete block and timber being determined. Several of these could be 

appropriated to concrete block or timber as a more general classification of structure. For 

instance a structure classified as having a "brick" construction was assigned as being a 

concrete block structure due to the similarity in strength and construction. A list of 

similar reclassifications was generated for reference when reformatting each of the 

databases (see Table 13). This list was generated based upon consultation with Dr. 

Pinelli, Dr. Johnson, and representatives with the Brevard County Building Department. 

Table 13: Exterior Wall Re-Classification 

 

While Table 13 is unique to exterior wall types, a similar table was also developed for 

the roof shape. In some counties, roof shapes such as gambrel and mansard roofs were 
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present. Given the similarities to gable roofs, both gambrel and mansard roofs were 

assigned as gable roofs. Some counties did not distinguish between hip and gable roofs 

instead listing the elements as "HIP/GABLE" in which case the data was not usable. 

Alternatively, other databases used a similar notation to indicate that a roof was primarily 

hip with some gable elements or vice versa. 

Once the building elements were assigned to a more general classification a unified 

code was assigned to each one of the classifications. These numeric identifiers would 

easily allow for a statistical analysis of the databases while also allowing for a numerical 

analysis in excel. Because numeric values were used, basic functions and equations could 

be applied when performing the statistical analysis. The numeric identifiers (see Table 

14) would remain constant for all of the databases which utilized Microsoft Excel.  

Table 14: Exterior Wall Unified Code 

 

When applied to the TA databases, the unified building codes would allow for each 

database to be refined into a common format (see Table 14). This would serve to simplify 

the analysis of the databases and produce results that were easier to interpret. 
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Table 15: Formatted Data Excerpt (Baker County) 

 

3.4.3: Generation of Building Statistics 

Following the collection of the TA databases it became necessary to generate 

statistics based upon the building characteristics of the residential building stock for each 

county. The statistics to be generated were primarily conditional probabilities in which 

exterior wall composition, roof shape, and the number of stories were determined with 

respect to the year of which the structure was constructed, or era of construction (see 

Figure 11). The year built was categorized based on changes to the building code utilized 

for construction in Florida and included the eras seen in Table 16 (Torkian, 2011). 
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Figure 11: Preliminary Statistical Breakdown of Building Characteristics (Baker 

County) 

Table 16: Era of Construction 

 

In addition the aforementioned statistics being generated, conditional probabilities 

were also to be generated for roof covering as a function of exterior wall composition 

(see Figure 12). Again this was to be calculated based on the era of construction but was 

also to be calculated for each county as a whole. 
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Figure 12: Conditional Probabilities Considered in the FPHLM 

3.5: Alternative Methods of Generating Statistics 

In order to produce the building statistics necessary for the creation of the weighted 

matrices implemented by the FPHLM, three separate methods were utilized. The primary 

and preferred method of generation involved directly calculating the statistics using the 

TA databases or a secondary data source. A second method involved assigning statistics 

to counties without databases based on a weighted average from other similar counties. 

The third method was to allot a county the same statistics as an adjacent county. 

3.5.1: Alternative Data Sources 

Throughout the surveying process it became evident that a complete set of building 

data would not be attainable for all 67 counties via the county tax appraisers. Whether it 

be that data was not present within the databases, the databases were too expensive to 

warrant purchasing, or contact was simply lost, it was inevitable that some building data 
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would be missing. To be as thorough as possible in producing a complete data set 

alternative data sources were also explored.  

National Flood Insurance Program (NFIP): 

The NFIP was developed by the Federal Emergency Management Agency (FEMA) to 

provide “affordable insurance to property owners and by encouraging communities to 

adopt and enforce floodplain management regulations (FEMA.gov, 2016).” For Florida 

there are 1,799,692 NFIP policies totaling $432,743,923,500 of in-force dollars. These 

policies are inclusive of residential, commercial, and retail properties but have identifiers 

to distinguish between the three. When a query was implemented 1,381,043 residential 

properties were able to be extrapolated representing an estimated 48% of the personal 

residential building stock of Florida. This implies that 48% of personal residential 

properties are insured for flood events. 

Private Wind Insurance Portfolios: 

In total, 113 wind insurance portfolios were made available to members of the 

FPHLM development team. These portfolios, collected in 2015 from the Office of 

Insurance Regulation (OIR) represent a total of 10,886,308 properties within Florida. 

When compared to data available through the United States Census Bureau for the 

number of properties in Florida, it is estimated that these private wind portfolios represent 

approximately 95% of Florida’s properties. 

Florida Hurricane Catastrophe Fund: 

Created in 1993, the Florida Hurricane Catastrophe Fund (FHCF) is utilized to “levy 

assessments due to personal residential property insurance claims (Alexander, 2015)”. 
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FHCF emergency assessments apply to all property including residential properties and 

are inclusive of several private insurance portfolios from throughout the state. This fund 

was developed in response to Hurricane Andrew in order to aid with post catastrophe 

relief efforts associated with hurricane events (OIR, 2016). 

Under the direction of the State Board of Administration (SBA), the FHCF mandates 

that private insurance portfolios send exposure databases on an annual basis. These 

exposure databases are then used by a Paragon Inc. to weight vulnerability curves, similar 

to methods present within the FPHLM. These vulnerability curves are then utilized to 

determine insurance premiums throughout Florida and assess how much should be 

allotted to the fund. 

The FHCF mandates that data be formatted in accordance to the guidelines set forth 

by the data call regulations. This process uses numeric values similar to those applied to 

the TA databases. Within the data call information packet, it is evident that information 

useful for the exposure component of the FPHLM is present (see Figure 13 and Figure 

14). 

 

Figure 13: Residential Exterior Wall (FHCF 2016 Data Call, 2016) 
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Figure 14: CR Exterior Wall (FHCF 2016 Data Call, 2016) 

In addition to exterior wall type, roof shape and covering was also present for both 

PR and CR properties. All data was available at a county and zip code level.  

Although the data provided by the SBA (see Table 17) seemed to be useful it was not 

immediately implemented into the exposure study of the FPHLM. This was because the 

data was obtained near the end of the FPHLM exposure study making it difficult to 

generate an additional set of building statistics due to time constraints. The data obtained 

is available on ownCloud for utilization in future exposure studies. 

Table 17: FHCF Data Call Raw Data (SBA, 2016) 

 

The FHCF is effective for determining a portion of the statistics needed for the 

vulnerability models of the FPHLM. While building type, exterior wall construction, roof 

shape, roof covering and year built are all present, information such as the structures’ 

physical address, building area, and the number of stories is missing. This information is 
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typically present in TA databases however. In addition, the information through the 

FHCF is only representative of private insurance policies that are provided by insurers to 

the SBA. This means that the CAMA data sets provided by county TAs, which have all 

parcels for a given county, are more complete data sets than those provided by the SBA. 

Though the FHCF data is desirable for generating building statistics of counties which do 

not have TA data available, TA databases are more functional for the purposes of a 

thorough exposure study. The presence of all parcels will allow for the generation of 

more accurate building statistics while unique addresses will allow for additional studies 

to be performed as are mentioned in this document. 

American Housing Survey (AHS): 

The AHS was developed to provide a current and continuous series of data on selected 

housing characteristics (Census.gov, 2016). Conducted between May and September in 

odd-numbered years, surveys are sent to the owners of approximately one out of every 

ten households, both occupied and unoccupied. Within this survey is topical information 

which includes housing inventory, vacancies, physical condition of housing units, home 

improvements, number of stories, and building area: Each of these being useful for the 

purposes of the FPHLM. This information can be obtained at regional levels for Florida 

including Northeast, Northwest, Central, Southeast, and Southwest, making it particularly 

useful when a county is unrepresented by TA data. Though some building information is 

relevant, there is a significant amount of building information missing which makes it 

necessary for additional information where available. 
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3.5.2: Counties with Limited or Unavailable Statistics: 

In the case of several counties, building elements were missing even after exploring 

alternate sources of data. In these instances, the counties were allotted statistics based 

upon the weighted average of representative surrounding counties. For instance, in the 

case of Santa Rosa County, a weighted average of the building statistics from Escambia 

and Okaloosa Counties was determined. This weighted average was determined based 

upon the respective populations of the two mentioned counties. Instances where this 

method was utilized can be found colored yellow on Figure 15.  

Counties colored red represent counties for which statistics were not known for at 

least two surrounding counties which were deemed to be representative. In lieu of 

determining a weighted average based on the surrounding representative counties, the 

counties were instead assigned the same statistics as one similar county. For example, in 

the case of Collier County the surrounding coastal counties consisted of Monroe County 

and Lee County. Given that Monroe County consist of the Keys, is in its own wind 

design zone, and has more stringent building codes, it is likely that the statistics generated 

for Monroe County would not be representative of Collier County. This is in contrast to 

Lee County which is a neighboring county with similar building codes and would likely 

be more representative of Collier County. For this reason, Collier County was assigned 

the same statistics as Lee County. 
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Figure 15: Data Generation Method 

Other color notations on Figure 15 include green which represent counties with 

unique statistics as generated from the TA databases or alternative data sources. Also 

included are counties shaded in blue which were counties with large variations in 

statistics from previous studies. These counties were further investigated to ensure 

accuracy in the generation of building statistics. 

3.7: Summary 

The varying formats of the TA databases and other data sets resulted in difficulty 

when initially trying to perform a statistical analysis. After a unified format was applied 

to each of the Excel databases and queries were created for the .db and .mdb files, the 

statistical analysis became more manageable. 

Through trial and error it was discovered that full CAMA data sets produce the best 

results for an exposure study such as the one employed for the maintenance of the 
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FPHLM. It is important to recognize that the data provided by the property appraisers' 

offices may not be representative of all available information. When requests are made 

for "residential" properties, it is common for only personal residential data to be 

provided. This can be avoided by obtaining the full CAMA data set in which all 

properties within a given county are present and the needed information can be 

extrapolated. This does not mean that all needed information will be available however. 

In many instances, structural elements that are needed for the purposes of the FPHLM are 

missing from the TA databases. Because of the varying formats and data availability it is 

recommended that a unified format be developed to ensure that each databases is 

analyzed appropriately. 

3.8: Future Studies: 

While the alternative data sources seemed to have information valuable for the 

exposure aspect of the FPHLM, they were not incorporated for the purposes of this 

document. This was due to time constrictions associated with the study and the late 

arrival of FHCF data. Future studies can include a combination of these alternative data 

sources. Building characteristics such as year built can be found from government 

resources such as the Census Bureau. Structural information including exterior wall type, 

roof shape and roof covering can then be determined based on the data from the FHCF. It 

should be noted that the information included in the FHCF databases is not inclusive of 

all of the properties within a county. This means that tax appraisers’ databases should be 

utilized for generating building statistics when such data is available. 

Given the nature of a catastrophe model and the ever-changing exposure component 

of these models, periodic updates will have to be made to the building statistics. As new 



 

55 

properties are constructed and new building codes are implemented, building statistics are 

susceptible to change thus changing the vulnerabilities generated by the models. Each 

year a new tax roll is generated by each county’s TA which can be used to update the 

exposure data set. Furthermore, databases for counties which are not currently 

represented (see Figure 9) should be contacted to ensure a complete exposure 

representation. 
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Chapter 4: Personal Residential Statistics 

4.1: Introduction 

Personal residential homes which are often considered to be single family homes 

make up 43% of the residential units in the United States (“Resident Demographics”, 

2015). In Jacksonville and Tampa, two cities that were polled by the National 

Multifamily Housing Council (NMHC), 79 percent of residential properties were found 

to be single family residences (SFR). These residences are most often represented by 

single family homes and have a large variation in size and structural composition. To best 

assess the vulnerability of a building stock in catastrophe modeling it is essential to 

determine statistical trends of that stock as a whole; in particular trends for structural 

elements which can contribute to the vulnerability a structure. Given that personal 

residential properties comprise such a large portion of the residential building stock such 

trends must be identified. For this study databases for 33 counties were obtained; each 

county containing statistics for personal residential structures. These databases coupled 

with databases obtained in previous studies (Zhang 2004, Torkian 2009, Pita 2011) 

resulted in personal residential data available for 51 counties representing 95% of 

Florida's population. A map of the counties for which data was available (see Figure 9) 

was generated to display the data availability for the study. This figure is representative 

of the personal residential data set because every TA database that was provided included 

data for personal residential properties.  
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4.2: Exterior Walls 

Classified as "Timber", "Masonry", and "Other", the exterior walls are one of the 

most influential factors in determining the vulnerability of a structure during a storm 

event. Typically it is considered that timber structures are more vulnerable than masonry 

structures given the methods of construction and the general strength of the materials 

(Devlin, 2011). After the formatting of TA databases and generation of building statistics 

had been completed, the exterior wall composition was found for every county given 

each era of construction. Additionally, the weighted average for each county was 

determined based on the number of personal residential structures within the county (see 

Table 18). This was performed using the formula for expected values (see Figure 16) in 

which the probability (p) is the likelihood of a structure being constructed in a given era 

and the event (x) is the probability of a characteristic for the respective era. 

 

Figure 16: Expected Value Formula 
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Table 18: Personal Residential Exterior Wall Composition 

 

In order to best view any potential trends present for exterior wall construction 

throughout Florida, trend maps display approximated values for exterior wall 

construction (Figure 17). In the creation of these figures only masonry and timber 

structures are represented: “other” exterior walls are not represented because of the low 

representation in the overall building stock. These graphics are useful for approximating 

areas vulnerable to hurricanes as a function of exterior wall type.  
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Figure 17: PR Exterior Wall Distribution by Era (by date from top left to bottom right) 

The trend maps of the exterior wall composition for PR data sets show that there is a 

general prevalence of timber construction (Red) in what is considered to be North Florida 

and masonry construction (Blue) in South and Central Florida. This coincides with 

previous studies as performed by Torkian (2009) and Pita (2012), as well as studies from 

other models such as the Florida Hurricane Catastrophe Fund.  

4.3: Roof Shape 

For the purposes of the FPHLM, a total of four roof shapes consisting of "Hip", 

"Gable", "Flat", and "Other" were considered. Like the exterior wall composition, roof 

shape contributes largely to the overall vulnerability of a structure during a wind event: In 

general gable roofs prove to be more vulnerable than hip or flat roofs (“FHCF Data Call”, 

2015). Because of the subjectivity of some data within the TA databases it was often 

difficult to distinguish between the varying roof shapes. In the event that Hip/Gable, or 

something similar, was included as an element in the TA database and there was no way 

to distinguish whether one was more predominate than the other, there was no choice but 

to consider as an "Other" roof when initially generating the statistics. Hip/Gable was only 

considered as “Other” when independent hip and gable were also options and were the 
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majority. If hip/gable constituted a majority of the probabilities then the stats were 

calculated based on the roof shape of surrounding counties as opposed to using “Other”. 

This could have resulted in a slight skewing of the statistics but was unavoidable due to 

the uncertainty involved with several of the TA databases. Table 19 is indicative of this 

issue, in which it can be observed that in some instances, such as Polk County, the 

probability of "Other" roofs seems far too high compared to the probabilities for both hip 

and gable roofs which seems to be unlikely based upon the general trends of the state as a 

whole. In instances when the Hip and Gable roofs were indistinguishable 

Table 19: Personal Residential Roof Shape Distribution 

 

Similar to the figures generated for exterior wall composition, trend maps were 

generated for roof shape (see Figure 18). There is an apparent correlation between roof 

shape and proximity to the coast. In counties nearer to the coast, where design wind 

speeds are higher, hip roofs are more prominent. Another possibility is that coastal areas 

tend to be more affluent making it possible that more desirable hip roofs may be more 
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likely to be constructed. In North Florida gable roofs seem to be more prominent with the 

exception of the panhandle where wind design velocities tend to be higher (“Hip Roof vs. 

Gable Roof”, 2014). 

 

Figure 18: PR Hip and Gable Roof Distribution 

4.4: Roof Cover 

As the shape of a structures roof can influence the vulnerability of a structure, so can 

the roof covering. The options for roof covering in the FPHLM include "Shingle", "Tile", 

"Metal", and "Other" . Similar to roof shape, roof covering elements were not always 

identifiable within the TA databases. In some instances, such as Hamilton County, 

"Other" was more probable than both shingle and tile roofs (see Table 20) which seemed 

unlikely based on results from neighboring counties and previous studies. 
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Table 20: Personal Residential Roof Covering Distribution 

 

Interesting in the distribution of roof covering, is the similarity in trends to the 

approximate distributions of exterior wall types. In general there are more shingle roofs 

in North Florida with more tile roofs in Central and South Florida. Pita (2014) and 

Torkian (2012) already discovered these trends in their studies, which might be due in 

part because of the design standards throughout Florida. As per the wind design velocity 

maps in the American Society of Civil Engineers' (ASCE) 7-10 publication, it is apparent 

that residences in South Florida have to be designed for higher wind velocities than 

residences in North Florida. This seems to contradict the roof covering trends however 

given that it is typical for modern shingle roofs to be designed for higher wind velocities 

than modern tile roofs. Upon consulting roofing professionals from McCuller’s Roofing 

in St. Petersburg and Handyman Roofing LLC in Sarasota, it was found that older prior 

roofs (constructed prior to 1985 [estimated]) were typically stronger than modern tile 

roofs because they were cemented to the roof as opposed to an epoxy foam. Additionally, 
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tile roofs offer much better insulation properties (as much as a 38% increase) when 

compared to shingle roofs thus making them more desirable in hotter areas. Finally, it 

was suggested that tile roofs are more likely in more affluent areas because of the 

aesthetics offered: Tile is often more popular in Hispanic communities which are more 

prevalent in South Florida.   

 

4.5: Year Built 

As described in chapter 3 and displayed in Table 16 on page 46, the year of 

construction was categorized into one of six eras. The probabilities generated (see Table 

21) for year built were indicative of the percentage of structures built in a county as a 

whole within a given time period. 
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Table 21: Personal Residential Distribution of Year Built 

 

Primarily used for weighting the "time-based" damage matrices and creating the 

damage curves, the statistics for year built were also beneficial in other ways. By plotting 

a comparison of era versus percent of total structures, trends of increased or decreased 

development can easily be observed.  Because of the number of counties, plotting such a 

relationship for each county individually can become cumbersome and confusing. Instead 

a weighted average was determined on a regional level to give a representation of 

development for PR structures (see Figure 19).  
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Figure 19: Rate of Construction by Region 

North Florida seems to have a large portion of structures constructed prior to 1960. 

Since 1960 there seems to be a consistent rate of construction. The rest of the state seems 

to follow a similar trend of consistent growth until the 1994-2001 era, in which an 

economic downfall likely accounted for a reduction in construction. After 2001 there 

seems to be another increase in construction. 

4.6: Number of Stories 

The distribution for the number of stories for each of counties was determined (see 

Table 22) for one, two, three, and more than three story PR structures. Structures three 

stories or less would be modeled as low-rise structures. Those that were four stories or 

higher would be modeled as mid high-rise structures.  
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Table 22: Distribution of Number of Stories 

 

It was expected that a vast majority of SFR properties would be one story with a 

significant portion being two stories in more developed counties. The data in Table 22 

supports that hypothesis where there are primarily one and two story homes with very 

few three or more than three story homes. 

4.7: Soffits 

While there is no information regarding soffits present in TA databases, the 

composition of soffits is needed as a component of the leak model associated with the 

FPHLM. This model estimates the penetration of wind driven rain through building 

components such as windows, door openings, and soffits. The type of soffit will affect 

how much water is able to penetrate. In general, stucco soffits are considered to be 

stronger than aluminum or vinyl soffits and are less susceptible to leaking. 
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Because there was no data regarding soffits available in any of the exposure 

databases, other methods of estimating the soffit compositions had to be devised. To best 

estimate soffit distributions for a given county, that county’s building department was 

contacted and the senior member of that department was interviewed regarding the soffit 

distributions and any trends through time. In total 20 counties were sampled throughout 

the state. These counties were chosen to best represent each of the regional boundaries. 

Of the 20 counties contacted, estimates of soffit distributions were provided for 15 of the 

counties. Additionally, major roofing companies were contacted in two more counties 

bringing the total to 17 counties. These roofing companies included McCullers’ Roofing 

in Pinellas County and Sunbelt Roofing in Pasco County. These companies were 

contacted based upon suggestions from the Pinellas County Building Department which 

stated that the companies which install the soffits might have a better means of tracking 

such information.  The data obtained from the soffit survey was tabulated (see Table 23) 

and a map depicting the results was produced (see Figure 20). 
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Table 23: PR Soffit Survey 

 
 

 

 

 

 
Figure 20: PR Soffit Distribution 

 

4.8: Probabilities Conditional to Year Built 

The tables and figures presented in this chapter were indicative of statistics for the 

county as a whole unless otherwise noted. These statistics are from the table labeled 

“Single Characteristics” within the statistics data sheet. Similar statistics were determined 

as a conditional probability for each of the eras of construction as previously discussed. A 

complete set of building statistics as used in the FPHLM can be found in Appendix A and 

has been made available for members of the FPHLM team on the FPHLM ownCloud 

system. 

4.9: Summary 

Following the generation of all of the building statistics for personal residential 

structures, "Statistical Data for Random Generation 06-04-16" was produced. This file, 
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also reproduced in “Appendix A: Weighted Probabilities of Building Characteristics”, 

displays the conditional probabilities for each county with a separate page for each era. 

Also present within the file is a sheet titled "Single Characteristics" which displays the 

conditional probabilities for the county as a whole as well as the distribution of 

construction throughout time. 

Referenced in a Matlab file referred to as "statData", the final set of personal 

residential statistics was saved in a file with the name "Statistical Data for Random 

Generation 06-04-16". While the naming convention of this file is not particularly 

crucial, it is essential that the format be kept the same for implementation into the 

FPHLM models. For simplicity, it is recommended that the existing files be updated as 

opposed to generating new files. This will ensure that the same format is followed for 

generation or future results. 

 4.11: Future Studies 

While many of the available building information available in the TA databases were 

utilized there were also a fair number that were not. The elements, inclusive of interior 

wall, flooring, and appurtenances, could prove to be beneficial in determining interior 

damage or cost of damage associated with a given structure. In future studies it may 

prove worthwhile to implement these elements into the FPHLM for a more accurate 

determination of the damage associated with a hurricane. 
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Chapter 5: Commercial Residential Statistics 

5.1: Introduction 

Commercial residential properties were previously defined to include condominiums, 

apartments, and multifamily residential units or other permanent residences which house 

multiple groups of people (Pita, 2012). While many types of properties are included in 

the commercial residential (CR) set, only one set of building characteristics was 

determined to represent all CR properties within a given county. Using the tax appraisers' 

databases, the desired building statistics were generated in a fashion similar to that used 

for the personal residential subset of data. After generating the building statistics, 

expected values for each of the conditional probabilities were determined at a state level 

thus allowing for weighted vulnerability matrices to be generated. 

5.2: Discrepancies between PR and CR Databases 

Prior to this enhanced exposure study, there was only CR data available for 17 

counties (see Figure 21). The building statistics that were found were not conditional 

upon the era of construction however meaning that they were not able to be utilized for 

the generation of new conditional probabilities. In many instances this data was not 

complete (i.e. databases were missing desired building characteristics) or sample sizes 

were limited because data sources other than tax appraiser (TA) databases were utilized. 

These alternate data sources include two private wind portfolios.  
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Figure 21: CR Data Availability prior to 2014 TA databases 

Of the 17 counties with partial data sets, 12 had statistics generated via TA databases. 

This compares to the 25 counties which had data available for personal residential (PR) 

properties. One hypothesis for the discrepancy between the data availability for PR and 

CR involved the data collection process as mentioned in section 3.4 of this document. To 

begin the enhanced exposure study for the FPHLM, the Baker County Tax Appraiser was 

contacted and a residential tax roll was obtained. Upon verification of the data, it was 

noted that only data for single family residences (SFR) was present.  Again the Baker 

County TA was contacted and it was discussed that a full Computer Aided Mass 

Appraisal (CAMA) data set would be more useful for the purposes of this study: CAMA 

data sets have building information for all properties within a given county. When this 

data was reviewed, it was verified that data was available for both PR and CR properties 

in addition to commercial and retail properties. It is a possibility that this was overlooked 

in original data surveys thus limiting the availability of CR data. 

An additional contributor to the discrepancy between PR and CR data seemed to lie in 

the fact that CR data was not extrapolated from CAMA data sets that were provided. 



 

72 

Instead, CR data was only available for counties that had a unique CR data set. It seems 

as though CR data that was present within available CAMA data sets was overlooked. 

After reviewing the available data sets it was noted that significantly more data was 

available (see Table 5 on page 27) than originally thought (see Table 6 on page 28). 

5.3: Data Availability 

Through the survey conducted to each of the TAs throughout Florida, CR data for 46 

counties was collected. Though data was available for 46 counties, we could generate 

building statistics for 32 counties only representing 77% of Florida’s population (see 

Figure 22). These statistics were generated for the county as a whole based on the 

original statistics provided. Upon implementation into the FPHLM source code, it was 

noted that the statistics were to be generated based on the eras of construction similar to 

the PR study. As a result, the building statistics had to be re-calculated in an accelerated 

time frame allowing for implementation into the FPHLM models prior to the 2016 

standards submission to the FCHLPM: Statistics could only be generated for 22 counties 

(see Figure 23). Together these counties account for 40.1% of Florida’s population. The 

reason for the limited generation of new building statistics primarily involves a 

discrepancy between the original CR statistics and those required for implementation into 

the FPHLM source code. It is important to note that that a large variation in the 

discrepancy between the populations represented between the data set of 32 counties and 

the data set of 22 counties comes from Miami-Dade and Pinellas Counties. Miami-Dade 

had little to no structural information present and was not included in the study of 22 

counties. Additionally, existing statistics by date could not be located for Pinellas 
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County. Because the data had not yet been formatted, time constraints did not allow for 

statistics to be generated.  

 

Figure 22: CR Statistics Generation 

(no eras of construction) 

 

Figure 23: CR Statistics Available (by 

era of construction) 

At the beginning of the study, statistics were generated as per the original statistical 

set. Within this set of statistics, the era of construction was not taken into consideration 

meaning that building statistics were found for each county as a whole. Near the end of 

this study and immediately prior to the submission of the 2016 FPHLM Standards 

document, it was discovered that the era of construction was in fact significant to the 

generation of the weighted vulnerability functions for CR properties. Due to time 

constraints and limited processing resources, statistics for all of the counties with 

available TA databases could not be generated given the accelerated time frame. 

Additionally, existing CR building statistics could not be used in many instances and had 

to be regenerated because of extremely small sample sets which seemed illogical. For 

example, in Santa Rosa County, only 100 CR “samples” were present within the previous 

set of statistics. The number of CR properties in Santa Rosa County was estimated to be 
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much higher than 100 properties thus making it necessary to update the building 

statistics. In total, CLR building statistics were generated by era for the full CAMA data 

sets of 22 counties. Because of the spread of counties (see Figure 23) and the relatively 

high proportion of data represented to data available (72% when excluding Miami-Dade) 

it is safe to assume that the data set present is representative of state-wide statistics. 

5.4: Conditional Probabilities- Primary Building Characteristics 

Similar to the process followed for PR properties, conditional probabilities were 

determined for roof shape and roof covering as a function of both exterior wall 

composition and the date of construction. When considering the conditional probabilities 

as determined for CR properties, two sets of probabilities were developed, one for timber 

walls and one for masonry. The developed probabilities were conditional based upon year 

built as well (see Table 24). 

Table 24: CR Conditional Probabilities for State of Florida (2016 Study) 

 

The statistics represented in Table 24 are indicative of the entire statistical set used 

for CR properties. Unlike the PR model which implements statistics at a county level, the 

CR probabilities are representative of the weighted average for the entire state. These 
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probabilities were determined based on the number of properties within each of the data 

sets. 

5.5: Number of Stories 

The FPHLM model for CR properties is broken into two separate models; the 

commercial low-rise (CLR) model is inclusive of structures of 3 stories of less and the 

mid high-rise (MHR) model is inclusive of structures taller than three stories. For CR 

properties the statistics as presented in section 5.4 are representative of only CLR 

properties. To accurately depict the distribution of CLR and MHR properties throughout 

a county a simple generation of 1, 2, and 3 stories similar to the PR study was not 

sufficient. Instead a distribution of the number of stories for structures between 1 and 30 

stories was more appropriate (see Figure 24). Structures taller than 30 stories were 

considered to be commercial high-rise [CHR] (Pita, 2012). In some cases, such as that of 

Hillsborough County, 1.5 story buildings were also included as an option for the height of 

a structure. According to the Hillsborough County Building Department, this notation 

likely depicts residences with split level type properties or elevated one story structures. 

 

Figure 24: Story Distribution Hillsborough County 
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Corresponding to the statistics in Table 25, Figure 24 was replicated for each county 

for which CR data was available in the tax appraisers’ (TA) databases. The average 

number of stories, mean median, and standard deviation can also be determined for each 

county. Though these values are not necessarily implemented into the FPHLM models 

directly, they are indicative of the vulnerability of CR properties as a function of the 

number of stories during a wind event. Typically, it is considered that taller structures 

(i.e. more stories) would be more vulnerable in a wind event. 

Table 25: Story Distribution- Hardee County 

 

5.6: Soffits 

While conducting the soffit survey for PR properties as discussed in section 4.7, the 

soffit distributions for CLR properties were also obtained. Building officials for 17 

counties were contacted. In many instances, the building department officials were not 

able to distinguish between the distribution of soffits for CLR and PR properties resulting 

in the same distributions for both types of properties. Consequently, 8 of the 17 counties 

which were surveyed had the same distributions for each PR and CLR. 8 of 17 properties 

had distributions different for CLR. The remaining county, Manatee County, did not have 

data available for CLR properties. The distributions of stucco/plywood and 

vinyl/aluminum sidings (see Table 26) were used to generate a trend map (see Figure 25) 
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which graphically displays trends developed by the distribution of soffits throughout 

Florida.  

Table 26: CR Soffit Distributions in % 

 

 

Figure 25: CR Soffit Distribution 
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5.7: Comparison of Data: 

After the generation of normalized weighted building statistics was complete for CR 

properties, we created a statistical comparison to illustrate the changes between the 

original conditional probabilities and those produced using the newly generated statistics. 

For the purposes of this comparison a table displaying the percent change for each of the 

characteristics was developed (see Table 27). 

Table 27: Percent Change between Original and New CR Conditional Probabilities 

 

It can be seen in this table that there is a general decrease in the probability of hip 

roofs when considering timber walls (11 out of 18 had a decrease). This coincides with a 

general increase for the probability of gable roofs. Trends of decreasing probabilities for 

shingle roofs were also observed (14 of 24 had a decrease for shingle while 12 of 24 had 

increases for tile, some of which were very large increases) resulting thus increasing 

probability for tile roofs when compared to the previous set of CR building statistics. 

Following the generation of updated building statistics and the comparison of these 

updated statistics to the existing statistical data set, the new building statistics were 

implemented into the FPHLM vulnerability model for CLR properties to generate 

weighted vulnerability curves. These vulnerability curves are generated based on a 
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number of considerations such as the year built, building height, roof shape, roof cover, 

and exterior wall composition. Statistics for each of these building characteristics were 

determined and implemented into the program resulting in vulnerability curves such as 

that in Figure 26. 

 

Figure 26: CR Vulnerability Curve 1-story, Timber Wall, wbdr, era 94-01 (Image 

Courtesy of Nicholas Miller) 

Figure 26 was produced for a 1 story timber structure constructed between 1994 and 

2001 in the WBDR. Figure 26 includes two curves: The first curve (V6.1: Blue Line) 

used the "old" building statistics while the second curve (V6.2: Red Dashed Line) used 

the updated building statistics. The vulnerability of a one story timber structure 

constructed between 1994 and 2001 increased slightly as a result of updating the 

conditional probabilities for CR properties. This is supported by Table 27 in which there 

is an increase shingle roofs and gable roofs, both of which are more vulnerable to wind 

events than their counterparts. Similar vulnerability curves can be produced using the 

GUI developed by the FPHLM Engineering Team. While the structures in this case 
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became more vulnerable, it is reasonable that structures could also be modeled as less 

vulnerable as a result of the updated probabilities. For example, in the case of one story 

timber structures constructed between 1960 and 1970, a decrease in the probability of 

gable roofs and an increase in the probability of hip roofs (see Table 27) would likely 

result in structures less vulnerable to wind events. This is illustrated by the vulnerability 

curves produced by the CLR model (see Figure 27). 

 

Figure 27: Vulnerability Curve 1-story, Timber Wall, wbdr, era 60-70 (Image Courtesy 

of Nicholas Miller) 

5.8: Summary 

In all, statistics for structural characteristics were determined by era for 22 counties. 

These statistics will be present in Appendix A. While CLR data was available for 46 

counties, discrepancies between PR and CR data sets, irrational sample sizes for number 

of properties, missing statistics fields, and missing data per era only allowed for statistics 

to be generated for 22 counties. Though this seems as though there were only 5 more 
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counties represented than in the original set of CLR statistics, the 17 counties originally 

represented were not indicative of complete statistical sets for the counties as a whole. 

Instead, only partial sample sizes or limited data was available. The 22 counties with a 

complete (or mostly complete) set of building statistics per era, result in more accurate 

statistics than the original statistics thus allowing for more reasonable conditional 

probabilities to be determined. This results in more credible vulnerabilities.
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Chapter 6: Regional Boundaries Based on Building 

Characteristics 

6.1: Introduction 

One aspect of the FPHLM involves developing weighted vulnerability curves for both 

PR and CR structures. This is done, in part, by assigning each of the counties within the 

state of Florida to one of four regional boundaries constituting the north, central, and 

south of the state as well as the Keys. These regional boundaries were developed utilizing 

statistical analysis of building characteristics from databases prior to the 2014 data sets 

obtained. In an attempt to generate more accurate models it was necessary to redefine the 

regional boundaries if the existing boundaries were not represented by the new statistics. 

In doing so it was required to assess whether the updated set of building characteristics 

influenced a change in the regional boundaries used by the FPHLM models. 

6.2: Existing Boundaries 

Previous regional boundaries were created based on a several factors including 

exterior wall composition, roof shape, roof covering and building area (Zhang, 2003) 

Though this methodology seemed to be sound, the original regional boundaries were 

created using limited information, as data was only available from nine counties when the 

original boundaries were generated (see Figure 28). 
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Figure 28: Regional Boundary Generation Methodology (Zhang, 2003) 

In an attempt to replicate the methodology used to create the existing regional 

boundaries, trend maps were generated to represent building statistics of the respective 

data set. With the weighting of the matrices being influenced primarily by the exterior 

wall composition a trend map reflecting the exterior walls of each county was developed 

(see Figure 29). On this map the existing regional boundaries can be seen and it can be 

observed that, even with the prior set of building statistics, the regional boundaries may 

not be accurately representative of the apparent regions as a function of the exterior wall 

types. This is indicative that changes to the regional boundaries may have been needed, 

especially as updated building statistics were implemented into the FPHLM models. 
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Figure 29: Exterior Wall Distribution with Existing Regional Boundaries 

6.3: Generation of New Boundaries 

6.3.1: Exterior Wall Composition and Roof Covering 

Following Zhang's methodology, with some necessary changes made, new regional 

boundaries were to be proposed. These boundaries were to be determined based primarily 

upon exterior wall composition, roof covering, and the gross area of residential structures 

as determined in the statistical analysis of the tax appraisers' databases. Because of the 

large role exterior wall composition had on the models, it was decided that the exterior 

walls would govern the generation of the boundaries. In the event of a large discrepancy 

between the trends of exterior wall composition, roof covering, and building area, the 

proposed regional boundaries could be modified as needed. In generating maps for 
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exterior walls distribution (see Figure 29) and roof covering distribution (see Figure 30) it 

was noticed that similar trends seemed to develop.  

 

Figure 30: Roof Covering with Apparent Trends 

Based on the maps generated representing the exterior wall composition and roof 

covering two proposed revisions to the existing regional boundaries were devised. 

The first proposed revision (see Figure 31) is similar to that which is utilized in the 2013 

version of the Florida Commission on Hurricane Loss Projection Methodology standard 

in which divisions are made across the state by latitude but also following the county 

borders. Inclusive of the north, central, south, and key’s, “Revision 1” is a modification 

to the existing regional boundaries (Figure 29) in which 8 counties change regions. It was 

later decided that “Revision 1” might be able to be further simplified into three regions 

comprised of north, south, and keys' regions. This revision would later be called 

“Revision 3”. In this modification of “Revision 1” the central and south regions were 
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combined due to the relatively close building characteristics of the two regions (see 

Figure 32). 

 

Figure 31: Proposed Regional Boundaries- “Revision 1” 
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Figure 32: Proposed Regional Boundaries- “Revision 3” 

The second proposed revision to the regional boundaries, generated from the same 

statistics as the first revision, also yielded four regions. It was noted that in many cases 

exterior wall type and roof covering were less a function of latitude and more a function 

or whether a given county was coastal or inland. Although the north region remained 

consistent from “Revision 1”, the coastal counties from the south and central regions of 

revision 1 were combined to make a coastal region. An inland region was then 

established and was comprised of the counties that were not in the north or coastal 

regions (see Figure 33). 
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Figure 33: Proposed Regional Boundaries- “Revision 2” 

6.3.2: Building Area 

Following the generation of the proposed regional boundaries based upon exterior 

wall type, maps were developed depicting the distribution of average floor area for 

personal residential structured within a sample set of counties. In total this set of 21 

counties were sampled representing a total of approximately 40% of the Florida 

population as per the 2010 United States Census (see Figure 34). The counties sampled 

were carefully selected to produce representative results for the regions that they fell 

within. By limiting the number of counties to a representative sample, it became a 

possible to conduct the study much more quickly while still obtaining the necessary 

results. Additionally, the gross areas were determined and mapped for both concrete and 

timber structures (Figure 35 and Figure 36 respectively). 



 

89 

 

Figure 34: Aggregate County Gross Square Footage 

 

Figure 35: Gross Square Footage 

(Masonry) 

 

Figure 36: Gross Square Footage 

(Timber) 
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The results obtained from this study included the average gross floor area and the 

average livable floor area for each of the counties sampled so long as the data for both 

was present within the TA databases. For many of the TA databases, the livable area was 

not explicitly labeled. If this was the case, the heated or cooled square footage was taken 

as the livable square footage based on the assumption that the livable space in a Florida 

home would have climate control. This assumption was verified to be valid by 

representatives at the Brevard County Building Department.  

In the event that either the gross or livable square footage was missing in one of the 

databases an assumed correction factor was applied. It was determined that the gross 

square footage of a structure is taken to be 400 square feet larger than the livable square 

footage (Johnson, 2014). This value corresponds to the theoretical size of a typical two 

car garage. Initially it was hypothesized that this value was too large to be used as an 

accurate correction factor. As a result the difference in the gross and livable areas were 

determined for counties which had information for both. A weighted average was then 

determined based upon the number of residential properties within each county. The 

results from this study (see Table 28) yielded that the weighted difference between the 

gross area and livable area was determined to be 410.7 and 436.4 square feet for timber 

and masonry respectively, representing that a simplified approximation of 400 square feet 

is justifiable. 



 

91 

Table 28: Difference between Gross and Livable Areas 

 

\After a map was generated depicting the average floor area for the sample counties 

(see Figure 34) it was noted that there was not a clear correlation between the size of the 

structures and the regions for which the counties might fall within. It was determined that 

the area of residential structures, gross or livable, would not result in a modification of 

the original or proposed regional boundaries. 

The final aspect which was considered for the floor areas included the average floor 

area for each of the regions in the existing regional boundaries as well as the proposed 

regional boundaries. The values previously used for creating the weighted damage 

matrices (seen in column 2 of Table 29) were developed using antiquated statistics thus 

making it necessary to update based upon the newly acquired statistics. First, the 

weighted average was determined, for gross and livable area, for each of the regions as 

presented in V6.0 of the FPHLM (column 3 of Table 29). This demonstrates the direct 

causation of the updated statistics set on the average are of structures within each region.  
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Table 29: Gross and Livable Area for Existing Boundaries, "Version 1", and "Version 2" 

 

Secondly, the weighted average for gross and livable areas was found for each of the 

proposed regional boundaries. Because various counties change region in each of the 

proposed changes to the regional boundaries, it was necessary to recalculate the weighted 

average for each of the regions. A visual representation was generated for both masonry 

and timber (see Figure 37 and respectively) which shows the regions as well as the 

average gross area for that region. These values were used to further investigate if it was 

necessary to make revisions to the regional boundaries as presented in V6.0 of the 

FPHLM. 
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Figure 37: Gross Area Regional Comparison (Masonry) 
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Figure 38: Gross Area Regional Comparison (Timber) 

6.4: Implementation of Results 

After much discussion with Dr. Pinelli, Nicholas Miller and Dr. Gurley, it was 

determined that there were not significant enough changes in the regional boundaries 

based upon the updates statistical analysis to warrant making immediate changes to the 

regional boundaries. This was due in part to various changes that would have to be made 

within the source code used to generate the weighted damage matrices.  
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6.5: Summary 

Although the proposed regional boundaries and updated square footages were not 

implemented into the FPHLM for the 2016 standards’ submission, the groundwork has 

been laid for implementation in the near future. The proposed regional boundaries 

(Figure 31, Figure 32, and Figure 33) are believed to be more representative of the 

updated building statistics suggesting that any of the three propositions would yield more 

reasonable results when applied to the models of the FPHLM. Furthermore, if any of the 

proposed regional boundaries are adopted, the corresponding gross and livable areas (see 

Table 29) must also be implemented into the code of the FPHLM. 

 

6.6: Future Studies 

While this study is believed to have yielded reasonable results, it is necessary to 

periodically update the regional boundaries since they are a function of building 

characteristics which are constantly changing. Since the implementation of regional 

boundaries into Matlab code will likely fall outside the scope of an exposure study, it is 

important to have continuous collaboration with Dr. Pinelli and other members of the 

FPHLM development team to ensure transparency in what the regional boundaries are, 

how they were developed, and the progress of implementing these boundaries. It is also 

necessary to update the areas for each region since the building areas are liable to 

fluctuate as a function of time. Additionally, the gross and livable areas of each region 

were found based upon representative counties within those regions thus yielding results 

for only 40% of Florida’s population. Though data regarding gross and livable areas was 

available for additional counties, time constraints limited the amount of data that could be 
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processed. In future determination of the gross and livable areas for each region, the 

representation of counties within each region should be increased to ensure accuracy and 

thoroughness.  
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Chapter 7: History of Flood Protection Requirements in 

Florida 

7.1: Introduction 

In hurricane events there is often a misconception that wind and windborne debris is 

accountable for most if not all of the overall damage caused by the storm. For inland 

counties this may be the case but for coastal counties it is estimated that up to 70% of 

hurricane damage can be a result of storm surge (“What is Storm Surge?”, 2015). Storm 

surges are increased water heights caused by drops in atmospheric pressure and an 

increase in wind during a storm. An large raise in water level as well as rising tides and 

wind driven waves on top of the surge can result in significant flooding and damage in 

coastal areas. With a height of 27.8 feet and waves of roughly 14 feet the maximum 

recorded storm surge in the United States caused devastating damage to Biloxi, 

Mississippi during Hurricane Katrina in 2005 (“What is Storm Surge?”, 2015). A storm 

surge of this magnitude has the ability to” inundate 67% of interstates, 57% of arterials, 

almost half of rail miles, 29 airports, and virtually all ports in the Gulf Coast area 

(“Impact”, 2016).” Of the 67.8 billion dollars in insured damages caused by hurricane 

Katrina, it is estimated that $40.6 billion was a result of surge related damage 

(Zimmerman, 2015). 
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Figure 39: Flood Elevation Considerations (image via “What is Storm Surge?”, 2015)  

The inherent threat of storm surge and other local flooding, especially in coastal 

areas, makes it essential for buildings to be designed to resist these potentially 

catastrophic events. Similar to wind considerations, building codes have been updated 

through time to better account for surge and flood effects; thus ensuring that buildings are 

constructed as safe as possible. A study was conducted, similar to that performed with 

respect to wind design (Cope, 2004), to find the development of mitigation measures 

related to surge and flood effects and determine the progression of these mitigation 

measures as a function of time.  

7.2: Building Codes Relating to Flood Risks 

All structures within Florida must be designed in accordance to the Florida Building 

Code (FBC), so the FBC will be examined first for measures relating to flooding or storm 

surge. The FBC has two primary resources for the development of flood prevention 

measures. The ASCE 7-24 is referenced for the design of structures within a flood plain 

and the Florida Department of Environmental Protection (FDEP) is referenced for the 

defining of Coastal Construction Control Lines (CCCLs) both of which are present in the 

FBC. The ASCE 7-24 publication references Federal Emergency Management Services 



 

99 

(FEMA) documentation. All of the following will be discussed in the subsequent portion 

of this document. 

7.2.1: Florida Building Code 

Adopted in 2001, the Florida Building Code (FBC) is a series of design standards 

applicable to the all buildings within Florida. Within the FBC is a design standard 

specifically for the "construction, alteration, movement, enlargement, replacement, 

repair, equipment, use and occupancy, location, removal and demolition of detached one- 

and two-family dwellings and townhouses not more than three stories above grade plane 

(FBC, 2014).” In other words, this document serves as the design standard for personal 

residential (PR) and commercial low-rise (CLR) structures which is inclusive of the 

exposure covered by the FPHLM. The section will now be referred to as the Florida 

Building Code for Residential Structures (FBCR). 

After discussions with representatives of the Gulf County tax appraiser (TA) it was 

suggested that the search within the FBC be directed towards chapter 31 of the FBCR. 

This chapter serves as the design standard for structures with special design 

considerations such as "Structures Seaward of a Coastal Construction Control Line" 

(FBCR Chapter 31 Section 3109, 2010). This section requires that all structures 

constructed or renovated that are seaward of a CCCL be elevated so that the bottom of 

the first horizontal structural member be higher than the 100 year flood elevation as 

defined by the FDEP. This is true unless adequate "armoring" is provided for the 

structure. Structures built prior to the establishment of CCCL lines do not need to be 

elevated so long as the structure does not undergo "substantial" improvement as defined 

by the FBC. 
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A 100 year flood event is defined by the FBCR as the wave height superimposed to 

the storm surge of a 100 year storm event. Historically, for storms of similar magnitude, 

water levels of this height can cause catastrophic damage of coastal communities. In the 

last 10 years alone two hurricanes (Hurricanes Katrina and Sandy) could be classified as 

100 year storm events. In total, these storms resulted in a loss of $94.2 billion, 60% of 

which was estimated to be a result of storm surge (Zimmerman, 2015). To resist the 

amount of damage caused by similar events the FBCR adopts design methods such as 

"armoring" which can be used to block storm surge from directly impacting a structure. 

In addition structural components such as shear walls must be perpendicular to the 

shoreline to minimize the impact area of the surge. Break-away or frangible walls can be 

used for construction to allow for less damage to the structure as a whole when exposed 

to a large storm surge as well.  Possibly the simplest solution would be to build a 

structure on piles. The design guidelines for each of these alternatives and several 

exceptions that can be made are referenced in section 3109 of the FBC. 

Section 3109 also specifies that ALL structures built within the flood zone of a 100 

year flood event must be elevated such that the bottom of the first horizontal member be 

higher than the 100 year flood elevation. Though this seems to be the same terminology 

used for coastal structures within the CCCL, it varies in the sense that there are not quite 

as many limitations or exceptions to the design of these structures. For example, shear 

walls can be present as with any other typically designed structure. There is no limitation 

to the size or orientation of these shear walls because the impact of the storm surge will 

not be as dramatic. Instead, the storm surge will slowly flood the structure in a way 

similar to slow-rising fresh water inundation. 
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7.2.2: ASCE 7-24 

Referenced by the International Building Code (IBC), the American Society of Civil 

Engineers’ (ASCE) publication on Flood Resistant Design and Construction (ASCE 24) 

contains flood design provisions set forth by FEMA which correspond to the National 

Flood Insurance Program (NFIP) guidelines (Miller, 2012). While the ASCE 7-24 

publication is inclusive of the requirements set forth by FEMA regulations, it also offers 

some additional requirements and limitations. These additional requirements include 

regulations of building materials as well as siting considerations such as the grading, soil 

composition, or surrounding features of the site. 

While the ASCE 7-24 publication is the primary guideline for flood resistant design it 

is not effective for determining the history and evolution over time of flood mitigation 

measures. After its release in 1999, all properties in Florida were required to adhere to the 

flood design requirements set forth. Before the integration of the ASCE 7-24, flood 

design requirements were based 0n FEMA documentation, if there was any governing 

documentation for the given area. 

7.3.3: Coastal Construction Control Lines (CCCL): 

CCCL lines were composed by the Florida Department of Environmental Protection 

(FDEP) based on shoreline erosion trends, shoreline fluctuations and, storm surges and 

the associated waves. The establishment CCCL lines require calculation of the 100 year 

storm surge and accompanying waves and shoreline erosion (Chiu, 1984). This flood 

elevation and erosion profile is determined in several locations for each county and a line 

is generated connecting the 100 year flood elevations at each one of these locations (see 

Figure 40). 
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Figure 40: CCCL Example (via FDEP, 2016) 

 In total CCCL lines were developed for 29 of the 35 coastal counties (see Figure 41). 

This is because the CCCL lines are only developed for habitable sandy coastline for 

which erosion and habitation are prevalent. The corresponding date of establishment for 

each of the control lines is also presented (see Table 30). On this figure the Red and Blue 

lines are each representative of the same CCCL line. The blue line is indicative of a 

“projected” control line which was not actually surveyed in because this area was located 

in Cape Canaveral: Cape Canaveral is a restricted area where surveying was not 

permitted but not necessary because no construction can commence other than that 

explicitly approved by government entities which supersede the FDEP. The red line is a 

typical CCCL as determined by the FDEP. 
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Figure 41: Counties Regulated by CCCL (courtesy 

of FDEP, 1999) 

Table 30: Date of CCCL 

Implementation 

 

For any coastal structure within a CCCL, that structure must have its first horizontal 

structural member elevated to a minimum height equal to the 100 year flood elevation as 

defined by the FDEP. Three primary design considerations that are proposed by the 

FDEP to limit flood damage for such structures include shielding which is designed to 

block the surge, elevate the ground for which the structure is to be built (see Figure 42), 

or elevate the structure itself using piles or frangible walls (see Figure 43). For each of 

these options, the foundations of the structure must extend below the erosion profile of a 

100 year flood event. 
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Figure 42: Built-Up Grading (via FDEP, 1999) 

 

Figure 43: Elevated Structure (via FDEP, 1999) 

7.3.4: FEMA Resources 

The most integral part of establishing building code for flood considerations came 

with the development of Flood Insurance Rate Maps (FIRM maps) developed by FEMA. 

FIRM maps are created to delineate both special hazard areas and risk premium zones for 

a given community (FEMA.gov, 2016). These maps are created to represent three types 

of flood including riverline, coastal, and shallow flooding. 
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Represented on the FIRM maps are the base flood elevations (BFE) for flood zones 

within the community (see Figure 44). The BFE is represented by the oscillating line on 

Figure 44. Structures built or renovated after the establishment of a FIRM map that are 

within the flood zones must be designed to withstand the flood events (see Figure 45). As 

proposed by NFIP design standards and the correspond portions of the ASCE 7-24, 

residential structures must be constructed to the BFE with 1 additional foot of free board. 

It is assumed that “Pre-FIRM” structures are built on grade. 

 

Figure 44: FIRM Panel Excerpt (FEMA.gov MSC) 
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Figure 45: Pre and Post FIRM design Considerations 

The flood zones represented in the FIRM maps are considered to be dynamic (i.e. 

they change throughout time). This is because of the effects of factors such as erosions 

and development of nearby properties (see Figure 46). As a result, periodic updates of 

FIRM maps are released to reflect the changes to the flood plains. Each of these FIRM 

panels, both new and historical, are available for download from the Map Service Center 

(MSC) of the FEMA.gov website (https://msc.fema.gov/portal/advanceSearch). 

 

Figure 46: Changing Landscape of Flood Planes 
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An additional resource that is available for download from the MSC is the National 

Flood Hazard Layer (NFHL) map. The NFHL maps are a compilation of the most current 

jurisdictional FIRM maps for an entire county. These maps are much easier to download 

because there are far less than the number of FIRM maps making much less computing 

power and memory necessary. The NFHL maps available through FEMA include only 

the most recent FIRM maps: Historical NFHL maps are not available. 

7.4: Summary 

The release of the ASCE 7-24 in 1999 and the present use of those same requirements 

establishes a definitive era of 1999-present for the entire state when considering flood 

design requirements. Prior to the release of the ASCE 7-24, counties were governed 

individually according to FIRM maps released by FEMA. The issue that arises is that the 

FIRM maps for each county were implemented at different points of time and some 

counties do not have any FIRM maps at all. These instances make it irrational to devise 

“eras” that are applicable to Florida as a whole since no two counties have the same 

release dates for their FIRM maps. 

While it was found that generating eras of construction related to flood requirements 

was not sensible, the information made it possible to determine structural elevations 

when the information was not available through the TA databases or the insurance 

portfolios. This information is invaluable for estimating the damages of residential 

structures due to surge effects. In this study, topographic information, flood elevations, 

and residential geo locations were each assessed to estimate building elevations. While 

results of this case study were not available upon publishing this document, a framework 

for such a study has been proposed. According to members of the “Flood Team” and the 
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“Computer Science Team” of the FPHLM, the proposed methodology seems sensible and 

is being explored as of July 2016. A more detailed description of this study can be found 

in Appendix C. 
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Chapter 8: Superimposition of Exposure Databases 

8.1: Introduction 

As part of the exposure study of the Florida Public Hurricane Loss Project (FPHLM), 

computer aided mass appraisal (CAMA) data sets were gathered from county tax 

appraisers (TA) in addition to the National Flood Insurance Program (NFIP) portfolios 

and private wind portfolios provided by the Florida Office of Insurance Regulation 

(OIR).  As discussed, the data from these different sources was reformatted and 

processed to develop statistics for building characteristics for most counties within 

Florida. In addition, each of the databases were cross-referenced at the county level using 

the latitude and longitude of the property addresses as a common identifier across the 

databases. The result was twofold: 1) a more complete set of statistics was obtained 

resulting in a more accurate description of the building stock in Florida, thus leading to a 

more accurate estimate of the hurricane risk by the FPHLM; 2) for the first time it will be 

possible to have a reasonable estimate of the number of properties in each county insured 

for both wind and flood, for flood only, for wind only, or uninsured. This information is 

important for OIR, and for the FPHLM team, in view of the current expansion of the 

FPHLM to model surge and flood hazard in addition to wind.  Although both aspects of 

the work are equally important, the paper focuses on the second aspect of this exposure 

study. It will also explain the methods for performing such a study as well as the uses of 

the results and the implementation into multiple facets of the FPHLM. 
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8.2: Methodology 

8.2.1: Overview 

The linkage of the three exposure databases will allow the sharing of building 

characteristics across the databases for a more complete picture of the exposure.  This 

will also help determine which buildings are insured for wind, flooding, both or none. 

The team geocoded the addresses of the properties within each database and then used the 

latitude and longitude to link the properties with similar coordinates within each of the 

databases. While each data set includes personal and commercial residential properties, 

only personal residential properties, in particular single family residential (SFR), were 

considered for the purposes of this study.  

A single county ‘case study’ was selected to develop the methodology. Broward 

County was chosen because there were a significant number of properties within each of 

the three exposure databases. Additionally, Broward County contains both urbanized and 

rural areas which allows an evaluation of the robustness and applicability of the 

methodology on a variety of counties. 

8.2.2: Broward County Data Availability 

The three exposure databases contained information pertaining to the single family 

residences within Broward County.  From the 113 private wind insurance portfolios, a 

query showed that 331,549 of the 461,036 residential properties were single family 

residences. As expected, the number of properties insured by private wind portfolios is 

similar to but less than the 378,256 TA properties in the Broward County Tax Appraisers 

(BCTA) 2014 tax roll.  
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The number of NFIP policies for personal residential properties in Broward County 

should be less than the number of properties found in the TA database. Many residences 

do not fall within a flood zone and are therefore not required to be insured for flood 

events. In total there were 231,337 single family residences with NFIP policies in 

Broward County. 

8.2.3: Geocoding Exposure Databases 

The wind and NFIP portfolios and the TA databases do not need to be brought into a 

common format. Instead, a common identifier provides a link between the policies and 

properties in each of the data sets. The common identifier is the street address which is 

used to determine both latitude and longitude for a given property. By utilizing the 

ArcGIS software as a geocoding engine, the physical address present within either the 

BCTA database or NFIP portfolio was converted into a latitude and longitude (lat/long) 

with an accuracy of six decimal places. In general, the private wind portfolios do not 

contain a physical address for residential properties. Instead, the lat/long coordinates are 

provided as the location of the property. 

After the geocoding of the BCTA database and NFIP portfolio, it became possible to 

link each of the three databases using the lat/long coordinates. First, the entities 

representing single family homes were plotted for each database using the latitude and 

longitude. Following the plotting of the properties for each database (see Figure 47, 

Figure 48, and Figure 49) it was apparent that there would be a significant correlation 

between each of the three databases. 

Figure 47 to Figure 59 show that some properties fell outside of the Broward County 

boundaries. In some instances there were errors such as the owner’s mailing address 
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being used as opposed to the physical address of the property, or a county code could 

have been input incorrectly by data technicians. These policies were removed from the 

respective databases to limit the amount of error within the study. 

When geocoding the BCTA database several issues affected the effectiveness of the 

geocoding engine. The first issue was associated with the presence of several addresses in 

the BCTA tax roll database. These addresses included the owner’s billing address as well 

as the property’s physical address. By utilizing the field card provided by the BCTA the 

property address could be properly identified and utilized for the purposes of this study. 

Another issue was associated with the format of the address. Initially a nine digit postal 

code (format XXXXX-XXXX) was present within the BCTA database. This format was 

not recognized by ArcGIS as an accepted format for the postal code resulting in poor 

generation of lat/long coordinates. This issue was easily resolved by retaining only the 

five digit zip code. 

 
Figure 47: NFIP 

Properties 

 
Figure 48: Tax Appraisers' 

Properties 

 
Figure 49: Wind 

Portfolio  Properties 

After resolutions of these issues, of the 378,256 single family homes present within 

the BCTA database, 373,010 were successfully geocoded yielding a success rate of 
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98.61%. In the NFIP portfolios 229,433 of a possible 231,337 properties were 

successfully geocoded yielding a success rate of 99.15%.  

8.2.4: Identifying Common Properties between Two Portfolios 

For the first iteration of this study, properties with matching or similar geo locations 

were found among the wind and NFIP portfolios. To determine if a property was insured 

for both wind and flood events a Java program was developed which adopts the “Closest 

Pair of Points Problem” to identify the two closest points from wind insurance portfolios 

and NFIP portfolio. ArcGIS was employed to obtain the latitude and longitude for each 

policy from both portfolios. The formula below is used to approximate the distance 

between two geo locations.  

Let:  

      dx = difference in longitude (in degrees) 

     dy = difference in latitude (in degrees) 

    coslat = cosine of latitude between two points (average of latitude)  

For Florida, coslat was taken to have a value of 0.89. This minimizes the average 

error incurred in matching the databases. 

 dxc = dx *coslat 

After the differences in latitude and longitude were determined, the approximate 

distance between two properties was found using the following: 

 𝑑𝑖𝑠 = 111 × √𝑑𝑥𝑐2 + 𝑑𝑦 × 𝑑𝑦 

Each policy is represented by its unique latitude and longitude. The Java program was 

designed to loop though each of the policies from both portfolios to find the closest pair. 
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Whenever one set of matching properties is found, each of the properties will be removed 

from the portfolios and the program will continue to find the closest parcels from the 

updated portfolios. The same process will continue until one of the portfolios is left with 

no properties or there are no matches left.  

In performing another iteration of the matching with the third database, policies in the 

TA and the NFIP portfolios that shared the same location in both were assumed to 

represent the same property. If a property was present in both the TA and NFIP data sets, 

it was evident that the respective property was insured for flood events. 

8.2.5: Superimposing Exposure Databases 

Following the same method as in the previous section, properties with similar geo 

locations among each of the three databases were identified. Once the list of policies 

pairs were identified from two portfolios, the average latitude and longitude of each pair 

of policies were generated and considered as one single policy point. With a list of newly 

generated policy points, the program looked for the closest pair between the given list 

and third portfolio.  

Table 31: Common identifier from each portfolio 

Portfolios Unique identifier 

Tax Appraiser 

(TA) 

Parcel ID 

NFIP Policy ID 

Wind Unique ID 

For simplicity, the program runs the three portfolios using each policy’s unique 

identifier as shown in Table 31 and its latitude and longitude. Each identifier can be used 

in the corresponding portfolio to obtain the rest of the policy’s information including 

building characteristics.  



 

115 

8.2.6: Implementation of Distance Threshold 

Because of slight variations in results produced by different geocoding engines, an 

exact match of geo locations between two properties is not feasible.  Small variations 

might prevent an exact match (0m) of two databases whereas a variation ranging from 

10m-50m might actually be representative of a match.  A logical estimate of average 

parcel dimension for single family residences ranges from 10m to 50m.  The matching of 

each of the databases was performed separately using thresholds of 10m, 30m and 50m to 

evaluate the sensitivity of the outcome to the threshold applied. 

8.3: Results of Superimposing Exposure Databases: Broward County 

The process requires that two of the three databases were matched, an average 

latitude and longitude were calculated, and then the third database was matched to the 

averages of the first two. Three scenarios (initial pairings) were possible. Each of the 

three iterations of this process were performed to ensure that each of the possible 

scenarios were evaluated. The scenario in which the most matches were found was when 

the first two databases matched were the TA and NFIP portfolios. This is likely because 

both databases were geocoded using a common platform ensuring that two similar 

addresses would have the same latitude and longitude. Because the latitude and longitude 

are the same, the average will also remain unchanged thus allowing for a more accurate 

match to the lat/long coordinates present in the wind portfolios. 

Figure 50 shows the matching results among the three portfolios for single family 

homes in Broward County, for each of the three scenarios and each of the three distance 

thresholds. 219,160 of the 229,433 policies (95.52%) in the NFIP portfolio were matched 

with the TA database. Similarly, 265,879 of the 331,549 policies (80.19%) in the private 
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wind portfolios were matched with the TA database. When compared to the building 

stock as a whole 219,160 of the 373,010 properties (58.75%) are insured for flood events 

through the NFIP and 265,879 of the 373,010 properties (71.28%) are insured for wind 

events through private wind insurance. Each of these results are indicated in Figure 50. 

Furthermore, 185,019 of the 373,010 properties were matched among all three databases 

suggesting that 49.6% of properties in Broward County are insured for both wind and 

flood events. Each of these values are indicative of the results obtained using a distance 

threshold of 10m. As the distance threshold increases, the number of matches between 

each database also increases. 

 

Figure 50 Intersection among NFIP, Tax Appraiser, and Wind Portfolios for Single 

Family Homes in Broward County 

8.4: Conclusion 

The case study with Broward County has demonstrated that the wind and NFIP 

exposure portfolios can be linked to the TA databases to determine which of the 
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properties are insured for wind only, flood only, both or none. According to the results 

for Broward County, at least 59% of single family residences are insured for flood events 

when matched at a distance threshold of 10m. This compares to 71.3% of single family 

residences, which were at least insured for wind events at the same distance threshold. 

While it is reasonable that not all properties should be insured for flood events, it was 

expected that a larger portion of properties be insured for wind events since all properties 

within Broward County are exposed to wind events, and wind insurance is mandatory to 

obtain a mortgage. Although this could suggests that underinsurance might be an issue in 

Broward County for wind insurance, it might be due to missing wind portfolios in the 

wind database. The results may also be slightly skewed because of variations associated 

with different geocoding engines. 

The use of identifiers for each property within each respective database allow for the 

data within each database to be recalled and combined as necessary. This is particularly 

useful in allotting building characteristics that might be present in one database but not in 

another thus allowing for a more complete set of building statistics for each county.   This 

will be the topic of future studies.  

The proposed methodology can now be extended to the rest of Florida for each of the 

51 counties with a full exposure data set available. The uncertainty related to the 

identification of uninsured properties will be determined using sampling and statistical 

analyses when the data is available.  
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Chapter 9: Conclusion 

9.1: Summary of Results 

The primary objective introduced in this document was to enhance the FPHLM 

through updating and enhancing exposure databases representing the state of Florida. In 

doing so statistics representing building characteristics were developed for both personal 

and commercial residential in as many counties as possible given constraints such as time 

and manpower. These statistics were then formatted and implemented into the FPHLM 

vulnerability curves to "weight" the curves. By grouping the counties into regions, which 

were also investigated, individual weighted vulnerability curves could be generated for 

each region. This allowed for the damage in a given region to be estimated as a function 

of wind speed and varying combinations of several building characteristics. 

In total, each of the 67 county tax appraisers of Florida were contacted with the hopes 

of obtaining the 2014 tax roll. Of these 67 counties, data was obtained for 33 counties and 

was available for purchase from 5 additional counties. Contact was lost with the 

remainder of the counties and data was not collected. Exposure data was present however 

from previous studies conducted by members of the FPHLM development team. When 

paired with the 2014 tax roll data sets 51 counties were represented with unique data sets. 

Alternate data sources including the American Housing Survey (AHS) and the Florida 

Hurricane Catastrophe Fund (FHCF) were also found as being useful for generating 

statistics for building characteristics.  

Through various methods of assigning statistics to counties without a unique data set, 

each county was represented by statistics believed to be more accurate than in the past. A 

comparison of the new and existing statistics was then performed. This serves to 



 

119 

distinguish any large discrepancies between old and new data sets and allows for 

investigation and verification of the building statistics. In addition a comparison of the 

statistics provides explanation as to the changes in vulnerability curves produced using 

the results from the exposure study. 

Statistics for building characteristics were determined for each personal residential 

(PR) and commercial residential (CR) properties. For PR properties, statistics were 

generated at a county level allowing for a separate vulnerability curve to be made for 

each county. For CR properties a weighted average was found for the state as a whole: As 

a result only one vulnerability curve could be produced for the state. In the development 

of the weighted vulnerability matrices, probabilities for factors such as opening 

protection were applied to modify the vulnerability curves as deemed appropriate by 

members of the FPHLM engineering team. 

The statistics generated from the county TA databases were calculated based upon the 

building stock of the county as a whole for both PR and CR. In an effort to produce more 

accurate building statistics a study was performed to refine the statistics from a county 

level to a zip code level. Ultimately it was determined that the amount of work required 

to generate the refined statistics and difficulty in implementing these refined statistics 

into the FPHLM source code was not worth the trouble given that the statistics seemed to 

rely more on the year of construction than the proximity of a zip code to the coast. 

In addition to the data obtained from the county TA properties, additional exposure 

data was also gathered for both wind and flood insurance portfolios. Private wind 

portfolios were obtained from the Office of Insurance Regulation (OIR) while flood 

insurance policies were gathered through the National Flood Insurance Program (NFIP), 



 

120 

a subsidiary of the Federal Emergency Management Agency (FEMA). The availability of 

these three databases allowed for a case study to be performed in which each of the 

databases could be superimposed. This would further allow for structural characteristics 

to be shared among each of the databases while simultaneously determining which 

structures are insured for wind events only, flood events only, or both wind and flood 

events. 

9.2: Further Research 

Because new residences are consistently being constructed and building 

characteristics change through time as a result of changes to building codes and other 

factors, exposure studies are in constant need of being updated. Data should periodically 

be updated to reflect the changes in exposure for the state as a whole. Future studies 

should consist of contacting county tax appraisers to obtain CAMA data sets: The contact 

sheet in chapter 3 can be used for reference. These data sets should then be refined into a 

common format and utilized to generate building statistics for PR and CR properties at a 

county level. 

In addition the county tax appraisers being contacted, alternative data sources such as 

those from the FHCF and Census Bureau statistics, should be explored. In particular, this 

data is useful for counties in which TA databases cannot be obtained, so that unique 

building statistics can still be generated. 

Another aspect of the exposure component of the FPHLM that can be revisited is the 

refinement of building statistics from a county to a zip code level. While the case studies 

showed that the building statistics were not greatly influenced by the location within the 

county, refining the zip codes would undoubtedly produce more accurate building 
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statistics. Because these statistics are implemented into the vulnerability aspects of the 

FPHLM, it is essential that this potential expansion of the exposure study be coordinated 

with other members of the FPHLM development team. 

Also, a case study for the superimposition of the exposure databases has been 

performed for Broward County. This study considered personal residential structures 

which were considered to be single family residences (SFR). At the time of publishing 

this document the study is being expanded to include SFR from each of the counties for 

which TA data sets are available. This portion of the study, conducted by members of the 

FPHLM team from the University of Florida, will likely require ongoing contact with 

someone knowledgeable of the exposure study to ensure that data is being handled 

properly and results are correct. Future considerations of this study should also include 

the handling of CR properties. 

9.3: Recommendations 

Because of the nature of an exposure study, it will be necessary to contact a fair 

number of individuals to obtain the data needed. Given that there are 67 counties in 

Florida, there are also 67 tax appraisers’ offices which will need to be contacted to obtain 

data. When in contact with these government officials it is important to be personable, 

polite, and most importantly, persistent. In the case of this document, many of the 

instances when contact was lost was because a message was left or an email was sent and 

a reply was never made. In most instances a follow up to the initial contact was also made 

without yielding any results. This should have continued until contact was made but was 

not because of time constraints. 
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It is also important to remember that the data from each county will likely be 

formatted differently. This stresses the importance that it is necessary to be as thorough 

as possible when in communication with the TA offices. It is recommended that three 

things be requested when in contact with TA officials. First and foremost a CAMA data 

set is recommended as opposed to a report for residential properties. Having access to a 

CAMA data set will ensure that all desired information that is available is present. Next, 

it is important to inquire about the availability of a "field card" or an "element use key". 

These documents will provide insight as to what each element within the CAMA data set 

truly means. Finally, it is important to gather your contacts direct contact information if 

possible. This will allow for any future questions to be addressed while limiting the 

hassle in trying to reestablish communications. 

Communicating with the TA offices is not as easy as one would think. Having a 

"game plan" of sorts is important so that conversations can be clear and concise while 

yielding the desired results. As with anything else, practice truly does make perfect. To 

practice, begin the exposure study with contacting the TA offices of low priority 

counties. Counties such as Baker County that are not coastal and have low populations 

will be ideal to begin the exposure study and gain a sense of the information that will 

need to be asked and the questions that will need to be addressed. In the event that a 

roadblock is encountered and data cannot be collected, little effect will occur on the 

weighted vulnerabilities because of the low population. 
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Appendix A: Weighted Probabilities of Building 

Characteristics  

A.1: Introduction 

The following appendix serves to illustrate the building statistics generated for both 

personal residential (PR) and commercial residential (CR) as they were at the time of 

implementation into the FPHLM models. These statistics, generated as discussed in 

chapter 3, 4, and 5, were developed using the exposure databases collected through the 

exposure survey conducted by members of the FPHLM development team. Statistics 

were generated using predominantly data obtained from computer aided mass appraisal 

(CAMA) data sets gathered from county tax appraisers' (TA) databases.  

A.2: Format 

Because the PR and CR models are independent of each other in the FPHLM and the data 

is handled differently in each, it is important to verify that the format of the data is correct 

to ensure proper implementation of the data into the respective models. 

A.3: Personal Residential (PR) 

For the PR statistical set, conditional probabilities should be determined as discussed 

in chapter 4. The data should be formatted as it is found in the file "Statistical Data for 

Random Generation 06-04-16". This file is found on ownCloud in the “wind” folder. The 

directory to the file is as follows: 

FPHLM Engineering Team > FPHLM – WIND > exposure and claim data study 

> tax appraiser databases > PR exposure 
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Only the data for the countywide statistics is represented in this document. This is to 

illustrate the format of the statistics as well as feasible values obtained for statistics of 

building characteristics. To include statistics for each of the eras would be cumbersome 

and was believed to be unnecessary since all statistics are available on ownCloud. It is 

recommended that the data be modified directly within this file and a new file be created 

using the "save as" function as opposed to creating an entirely new file. This will ensure 

that the data format will remain consistent with what is currently used by the FPHLM 

since the mentioned file is imported directly into the matlab source code.  

Note: Before importing the PR data set into the FPHLM source code, it is essential that 

the data be sorted correctly. All data should be sorted with respect to the CatFund 

identifier representing a given county. These CatFund identifiers are present in each of 

the "Statistical Data for Random Generation" revisions and can also be found in several 

FEMA resources. 
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Figure 51: PR Countywide Building Statistics 
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A.4: Commercial Residential (CR) 

Building statistics generated for CR properties were developed in a similar fashion to 

those generated for PR properties. These statistics were compiled in the file “CLR 

Probabilities”.  For the CR statistics, each of the conditional probabilities were to be 

found at a state level as opposed to a county level as was discussed in chapter 5. As a 

result, an additional spreadsheet, “CLR Conditional Probabilities 6-17-16”, was 

generated to reflect these conditional probabilities. These values are then manually 

transposed into the source code of the FPHLM commercial low rise model. The path to 

find the CLR conditional probabilities file within ownCloud is as follows. 

FPHLM Engineering Team > FPHLM – WIND > exposure and claim data study 

> tax appraiser databases > CR exposure 

A.5: Summary 

Statistics for building characteristics are found at a county level for both PR and CR 

properties as is evident in this appendix. Additionally, conditional probabilities, found 

based upon the number of CR properties within each county, were determined for Florida 

as a whole. These building statistics were implemented into the vulnerability models of 

the FPHLM to determine the weighted vulnerabilities at a county level for PR and a state 

level for CR. 
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Appendix B: Comparison of Personal Residential Building 

Statistics 

B.1: Introduction 

The following appendix serves to illustrate the differences between building statistics 

generated from previous exposure studies performed as a part of the FPHLM and those 

generated based on the exposure study presented in this document.  

B.2: Personal Residential (PR) 

For personal residential properties, the building statistics previously generated 

(Torkian 2009 and Zhang 2004) were found for each county individually. The format of 

these building statistics was mimicked for the purposes of the PR component of the 

exposure study presented in this document. Because the same probabilities were being 

determined as a part of each study, a comparison of the statistics was performed which 

gives a visual representation of differences between the new and existing statistical sets. 

The following figures were produced to show the differences in the compositions of 

given building characteristics. It is important to note that only the countywide statistics 

are represented in these figures. Similar figures can also be produced for each era to show 

the differences in building characteristics by era.  
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Figure 52: PR Stat Comparison (Masonry) 
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Figure 53: PR Stat Comparison (Timber) 
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In Figure 52 and Figure 53 it is evident that there are several counties with large 

deviations in exterior wall composition when comparing the existing and new statistics, 

the most notable of which are present within Polk and Escambia Counties. In Polk 

County there was a much higher composition of masonry structures (62.4% vs 2%) and a 

much lower composition (13.9% vs 71.6%) of timber structures than originally 

anticipated. Alternatively, Escambia County had a much higher composition (87.5% vs 

0.3%) of timber structures than in the previous set of statistics. Because timber homes are 

typically considered to be more vulnerable to hurricane events than their masonry 

counterparts, it is likely that the updated statistics will result in less modeled damages in 

Polk County and more damages in Escambia County.  

Figure 52 and Figure 53allow for the difference in the statistics sets to be easily 

identified thus allowing for changes in the vulnerabilities of the respective counties to be 

justified. Counties with increases in timber construction are likely to be more vulnerable 

and structures with increases in masonry construction are likely to be less vulnerable. 

Similar figures can also be developed for other building characteristics that effect 

structural vulnerability such as the roof shape and covering. 

B.3: Commercial Residential (CR) 

While CR building statistics were also determined for individual counties only the 

weighted average for the state as a whole was implemented into the FPHLM source code. 

Given that the original statistical set was not identifiable at a county level, a comparison 

of county building statistics was not possible. Instead, a comparison of statistics as 

presented in chapter 6 was produced.  
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Appendix C: Determination of Structural Elevations 

C.1: Introduction 

One of the primary characteristics which influences the vulnerability of a structure 

during a hurricane event is the height of said structure (Devlin, 2011). In the ASCE 7-10 

and ASCE 7-24 publications, design considerations are instituted which consider building 

height for both wind and flooding events respectively. For wind design considerations, 

wind velocity and gust factors are determined as a function as a height above the ground. 

For flood design, forces imposed upon a structure as a result of flood events are found as 

a function of the elevation of the structure versus the base flood elevations of a given 

storm event. These considerations signify the importance of knowing the elevation for a 

given structure to accurately determine the vulnerability for wind and flood events; both 

of these being components of a hurricane. 

Though ground elevations are easily accessible through sources such as United States 

Geological Survey (USGS), such elevations are not always representative of the elevation 

for residential structures. Through studies of the ASCE 7-24 publication and FEMA 

documentation (see chapter 7), it was discovered that residential structures built in flood 

zones are to be constructed such that the elevation of the first horizontal structural 

member must exceed the base flood elevation (BFE) by one foot. This demonstrates that 

not all structures will be built on grade. Following discussions with officials from the 

Brevard County Building Department it was further noted that elevated structures with 

one floor of living space would often be considered as a one story structure in tax 

portfolios. Because the wind model FPHLM models one story buildings as having a fixed 

height, elevated structures notated as being a one story structure would not be modelled 
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accurately since the height of the building would likely be nearer that of a two story 

structure. 

In general no elevation information is available through the exposure databases 

obtained; these databases being county tax appraiser (TA) databases, wind insurance 

portfolios, and National Flood Insurance Program (NFIP) portfolios. Some TA portfolios 

had data to identify whether a structure was elevated or built on grade but did not identify 

the elevation of that structure thus limiting the effectiveness of the data.  

Because the elevation of residential structures was not immediately obtainable 

through any of the available exposure databases a method was devised to determine these 

elevations. Increasing the availability of structural elevations would allow for more 

reasonable determinations of building exposures for both wind and surge considerations. 

C.2: Data Availability 

C.2.1: Tax Appraiser (TA) Databases 

Through the initial exposure study TA databases were available for 51 counties. 

Within these databases only two counties were found with information regarding building 

elevation. For each of these instances only generic information regarding the elevations is 

available; the building is classified as either elevated or slab-on-grade. The tax appraiser 

databases did have location information however such as the physical address of a 

property which could be geocoded to determine the latitude and longitude of said 

property. This information was available in all of the TA databases. 
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C.2.2: United States Geological Survey (USGS) 

While no information regarding ground or structural elevation was present in the TA 

databases, other sources of data were available for each. Ground elevations were found 

utilizing digital elevation model (DEM) maps which were available through the USGS. 

These maps use light detection and ranging (LIDAR) technology to map, measure, and 

monitor the earth’s surface (see Figure 54).  

 

Figure 54: USGS Ground Surface LIDAR maps (image via USGS) 

There are three DEM layers, each available for public download, distributed in 

geographic coordinates at 1/3, 1, and 2 arc-seconds (“Elevation”, 2015). Being that these 

maps are seamless at a national level, maps are able to be generated at a state, county, and 

jurisdictional level thus allowing for similar resolutions to maps from other data 

resources. Available on NationalMap.gov, ground elevation data for each county in 

Florida can be downloaded (see Figure 55 and Figure 56). 
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Figure 55: Brevard County DEM Map 

 

 

 

 

 
Figure 56: 1/3 arc second DEM Excerpt 

C.2.3: National Flood Hazard Layer (NFHL) 

Previously mentioned in section 7.3.4, the NFHL maps are a resource available for 

public download courtesy of the Federal Emergency Management Agency (FEMA) map 

service center (MSC). These maps are a compilation of Flood Insurance Rate Maps 

(FIRM) available at both a state and county level. FIRM maps (see Figure 44, page 105) 

are indicative of the base flood elevation (BFE) for all locations within flood zones. 

C.3: Proposed Methodology 

The primary objective of this study is to find the elevation for structures in flood 

prone areas. Information that was available for the achievement of this objective included 

ground elevations from USGS DEM maps, BFEs from NFHL maps, and building 

location and year of construction from TA databases. Data regarding the Coastal 

Construction Control Lines (CCCL) is available to members of the FPHLM but will not 
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be utilized as the 100 year flood elevation implemented by the NFHL maps will 

encompass the data available through the Florida Department of Environmental 

Protection (FDEP). While the FDEP data is necessary for erosion considerations, this 

data is not influential to the FPHLM models and will be omitted for the purposes of this 

study to limit processing power and increase efficiency. 

From discussions with various building departments it was discovered that the 

governing building code related to flood requirements was the ASCE 7-24 which 

corresponds with NFIP documentation. Both require that all residential structures built 

within a flood zone be constructed to an elevation equal to the BFE + 1ft. Each of the 

structures built before the implementation of a FIRM map for an area can be assumed to 

be built on grade (i.e. elevation = ground elevation and elevation above ground (EAG) = 

0ft). 

To determine the elevation of structures constructed within flood zones, each of the 

three databases mentioned shall be obtained at a county level. Following the gathering of 

the necessary data, DEM maps and the NFHL maps can be superimposed. Next, the 

location of a property from the respective TA database can be determined. This can be 

accomplished by using a geocoding engine such as ArcGIS to determine the latitude and 

longitude of a structure when given the physical address of said property. The property in 

question can then be plotted on each the DEM and NFHL maps and the corresponding 

ground elevation and base flood elevation can be found.  

Following the plotting of the properties geo-location it is necessary to evaluate 

whether the year of construction was before or after the establishment of the FIRM map 

used in the NFHL. A list of the dates for which FIRM maps were developed has been 
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provided at the end of this appendix and the corresponding file is available on ownCloud. 

The actual year of construction can be found in the TA database. If the year of 

construction precedes the year for which a FIRM map was implemented, the elevation of 

the structure shall be taken as being equal to the ground elevation from the DEM for that 

location. Conversely, a structure with a date of construction after the implementation of a 

FIRM map shall be taken as having an elevation of BFE + 1 ft from the NFHL maps. The 

EAG can then be found by subtracting the ground elevation from the structural elevation. 

The EAG for any structure cannot be less than zero and shall be taken as zero in any 

instances such as this. 

While there may be several revisions to FIRM maps in several jurisdictions, only the 

most recent FIRM map will be considered. This map will be considered as having the 

oldest date however. In general the FIRM maps tend to become more conservative (flood 

zones get larger) through time as a result of urbanization and climate change (Kennedy, 

2014) By allotting this map as having the oldest date, some structures that would have 

fallen outside the original FIRM maps will be modeled as being elevated within the 

newer FIRM maps. This will result in a higher number of structures being modeled as 

elevated than desired but will limit the need to implement every revision of the FIRM 

maps. Also this will allow for the NFHL maps to be utilized which implement only the 

most updated FIRM panels. 

C.4: Conclusion and Future Studies 

The methodology for this study is still in the development stages. While results for 

this study are yet to be generated at the time of publishing this document, discussions 

with Hsin-Yu Ha of the Computer Science team at Florida International University (FIU) 
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and Dr. Yuepeng Li of the Surge Team at FIU have suggested that the methodology 

seems logical and the outlook of the study is promising. The necessary data has been 

downloaded and will be available for future members of the FPHLM development team. 

The proposed methodology will be implemented using this data to test the effectiveness 

of the study. 

C.5: FIRM Dates 

Federal Emergency Management Agency 

Community Status Book Report 

FLORIDA 

Communities Participating in the National Flood Program 

CID Community Name County Init FHBM 

Identified 

Init FIRM 

Identified 

Curr Eff 

Map Date 

Reg-Emer 

Date 

120001# ALACHUA COUNTY* ALACHUA 

COUNTY 

 9/28/1984 6/16/2006 9/28/1984 

120664# ALACHUA, CITY OF ALACHUA 
COUNTY 

 2/2/1996 6/16/2006 2/21/1994 

120670# ARCHER, CITY OF ALACHUA 

COUNTY 

 8/2/1995 6/16/2006 6/9/1994 

125107# GAINESVILLE, CITY OF ALACHUA 
COUNTY 

 10/13/1971 6/16/2006 10/1/1971 

120682# HAWTHORNE, CITY OF ALACHUA 

COUNTY 

 6/16/2006 6/16/2006 7/29/2010 

120669# HIGH SPRINGS, CITY 

OF 

ALACHUA 

COUNTY 

 9/28/1984 6/16/2006 3/24/1994 

120626# LA CROSSE, TOWN OF ALACHUA 

COUNTY 

 8/16/1988 6/16/2006 12/13/2011 

120344# MICANOPY, TOWN OF ALACHUA 

COUNTY 

4/16/1976 6/16/2006 6/16/2006 6/16/2006 

120679# NEWBERRY, CITY OF ALACHUA 

COUNTY 

 9/28/1984 6/16/2006 2/3/2000 

120003# WALDO, CITY OF ALACHUA 

COUNTY 

1/9/1974 11/4/1988 6/16/2006 11/4/1988 

120419# BAKER COUNTY * BAKER COUNTY 1/27/1978 7/16/1991 6/17/2008 7/16/1991 

120590# MACCLENNY,CITY OF BAKER COUNTY 11/24/1978 2/1/1987 6/17/2008 2/1/1987 

120004# BAY COUNTY* BAY COUNTY 1/17/1975 7/2/1981 6/2/2009 7/2/1981 

120005# CALLAWAY, CITY OF BAY COUNTY 8/9/1974 7/16/1980 6/2/2009 7/16/1980 

120006 CEDAR GROVE, TOWN 

OF 

BAY COUNTY 7/19/1974 1/25/1980 9/18/2002 1/25/1980 

120009# LYNN HAVEN, CITY OF BAY COUNTY 9/6/1974 6/1/1977 6/2/2009 6/1/1977 

120010# MEXICO BEACH, CITY 

OF 

BAY COUNTY 6/28/1974 7/18/1977 6/2/2009 7/18/1977 

120013# PANAMA CITY BEACH, 
CITY OF 

BAY COUNTY 7/19/1974 6/1/1977 6/2/2009 6/1/1977 

120012# PANAMA CITY, CITY 

OF 

BAY COUNTY 9/6/1974 7/18/1977 6/2/2009 7/18/1977 

120011# PARKER, CITY OF BAY COUNTY 8/16/1974 8/1/1980 6/2/2009 8/1/1980 
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120014# SPRINGFIELD, CITY OF BAY COUNTY 7/19/1974 8/17/1981 6/2/2009 8/17/1981 

120015# BRADFORD COUNTY * BRADFORD 

COUNTY 

2/14/1975 11/15/1989 5/2/2012 11/15/1989 

120016# BROOKER, TOWN OF BRADFORD 
COUNTY 

8/30/1974 11/15/1989 5/2/2012 4/16/1990 

120627# HAMPTON, CITY OF BRADFORD 

COUNTY 

 11/15/1989 5/2/2012 1/15/1999 

120628# LAWTEY, CITY OF BRADFORD 
COUNTY 

 11/15/1989 05/02/12(M) 3/19/1998 

120017# STARKE, CITY OF BRADFORD 

COUNTY 

7/19/1974 6/18/1987 5/2/2012 6/18/1987 

125092# BREVARD COUNTY * BREVARD 
COUNTY 

 9/22/1972 3/17/2014 9/22/1972 

120619# CAPE CANAVERAL 

PORT AUTHORITY 

BREVARD 

COUNTY 

 4/3/1989 3/17/2014 4/3/1989 

125094# CAPE CANAVERAL, 
CITY OF 

BREVARD 
COUNTY 

 9/29/1972 3/17/2014 9/29/1972 

125097# COCOA BEACH, CITY 

OF 

BREVARD 

COUNTY 

6/16/1972 7/1/1974 3/17/2014 6/16/1972 

120020# COCOA, CITY OF BREVARD 
COUNTY 

2/15/1974 9/28/1979 3/17/2014 9/28/1979 

120224# GRANT-VALKARIA, 

TOWN OF 

BREVARD 

COUNTY 

 11/19/1997 3/17/2014 11/20/2007 

125115# INDIALANTIC, TOWN 
OF 

BREVARD 
COUNTY 

8/18/1972 9/30/1982 3/17/2014 8/18/1972 

125116# INDIAN HARBOR 

BEACH, CITY OF 

BREVARD 

COUNTY 

 6/16/1972 3/17/2014 6/16/1972 

120024# MALABAR, TOWN OF BREVARD 
COUNTY 

3/1/1974 9/28/1979 3/17/2014 9/28/1979 

125128# MELBOURNE BEACH, 

TOWN OF 

BREVARD 

COUNTY 

 11/25/1972 3/17/2014 11/24/1972 

120329# MELBOURNE VILLAGE, 
TOWN OF 

BREVARD 
COUNTY 

2/13/1976 11/15/1979 3/17/2014 11/15/1979 

120025# MELBOURNE, CITY OF BREVARD 

COUNTY 

8/30/1974 7/1/1979 3/17/2014 7/1/1979 

120404# PALM BAY, CITY OF BREVARD 
COUNTY 

 9/3/1980 3/17/2014 9/3/1980 

120612# PALM SHORES, TOWN 

OF 

BREVARD 

COUNTY 

8/31/1979 4/3/1989 3/17/2014 3/27/1995 

120027# ROCKLEDGE, CITY OF BREVARD 
COUNTY 

3/1/1974 11/15/1979 3/17/2014 11/15/1979 

120028# SATELLITE BEACH, 

CITY OF 

BREVARD 

COUNTY 

2/13/1976 4/23/1976 3/17/2014 2/13/1976 

125152# TITUSVILLE, CITY OF BREVARD 
COUNTY 

 7/1/1974 3/17/2014 6/16/1972 

120335# WEST MELBOURNE, 

CITY OF 

BREVARD 

COUNTY 

3/8/1974 3/18/1980 3/17/2014 3/18/1980 

125093# BROWARD COUNTY* BROWARD 
COUNTY 

 10/26/1972 8/18/2014 10/20/1972 

120031# COCONUT CREEK, 

CITY OF 

BROWARD 

COUNTY 

2/15/1974 4/2/1979 8/18/2014 4/2/1979 

120032# COOPER CITY, CITY OF BROWARD 
COUNTY 

1/9/1974 6/1/1977 8/18/2014 6/1/1977 

120033# CORAL SPRINGS, CITY 

OF 

BROWARD 

COUNTY 

11/2/1973 1/17/1978 8/18/2014 1/17/1978 

120034# DANIA BEACH, CITY 

OF 

BROWARD 

COUNTY 

6/28/1974 2/15/1978 8/18/2014 2/15/1978 

120035# DAVIE, TOWN OF BROWARD 

COUNTY 

2/8/1974 7/13/1976 8/18/2014 7/13/1976 

125101# DEERFIELD BEACH, 

CITY OF 

BROWARD 

COUNTY 

 11/10/1972 8/18/2014 11/10/1972 

125105# FORT LAUDERDALE, 

CITY OF 

BROWARD 

COUNTY 

 11/7/1972 8/18/2014 11/3/1972 

125110# HALLANDALE BEACH, 

CITY OF 

BROWARD 

COUNTY 

 11/24/1972 8/18/2014 11/24/1972 
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120040# HILLSBORO BEACH, 

TOWN OF 

BROWARD 

COUNTY 

1/9/1974 4/17/1978 8/18/2014 4/17/1978 

125113# HOLLYWOOD, CITY OF BROWARD 
COUNTY 

 11/7/1972 8/18/2014 11/3/1972 

120043# LAUDERDALE LAKES, 

CITY OF 

BROWARD 

COUNTY 

5/17/1974 12/4/1979 8/18/2014 12/4/1979 

125123# LAUDERDALE-BY-THE-
SEA, TOWN OF 

BROWARD 
COUNTY 

 10/27/1972 8/18/2014 10/27/1972 

120044# LAUDERHILL, CITY OF BROWARD 

COUNTY 

2/8/1974 6/15/1978 8/18/2014 6/15/1978 

120045# LAZY LAKE, VILLAGE 
OF 

BROWARD 
COUNTY 

9/13/1974 8/18/1975 8/18/2014 8/18/1992 

125125# LIGHTHOUSE POINT, 

CITY OF 

BROWARD 

COUNTY 

 11/7/1972 8/18/2014 11/3/1972 

120047# MARGATE, CITY OF BROWARD 
COUNTY 

2/15/1974 1/19/1978 8/18/2014 1/19/1978 

120048# MIRAMAR, CITY OF BROWARD 

COUNTY 

1/23/1974 12/1/1977 8/18/2014 12/1/1977 

120049# NORTH LAUDERDALE, 

CITY OF 

BROWARD 

COUNTY 

2/22/1974 4/2/1979 8/18/2014 4/2/1979 

120050# OAKLAND PARK, CITY 

OF 

BROWARD 

COUNTY 

6/28/1974 12/1/1977 8/18/2014 12/1/1977 

120051# PARKLAND, CITY OF BROWARD 
COUNTY 

8/30/1974 4/2/1979 8/18/2014 4/2/1979 

120052# PEMBROKE PARK, 

TOWN OF 

BROWARD 

COUNTY 

5/31/1974 5/1/1979 8/18/2014 5/1/1979 

120053# PEMBROKE PINES, 

CITY OF 

BROWARD 

COUNTY 

4/6/1973 12/15/1977 8/18/2014 12/15/1977 

120054# PLANTATION, CITY OF BROWARD 

COUNTY 

6/28/1974 9/15/1977 8/18/2014 9/15/1977 

120055# POMPANO BEACH, 

CITY OF 

BROWARD 

COUNTY 

3/16/1973 9/5/1979 8/18/2014 9/5/1979 

120056# SEA RANCH LAKES, 

VILLAGE OF 

BROWARD 

COUNTY 

6/21/1974 2/16/1977 8/18/2014 2/16/1977 

120685# SEMINOLE TRIBE OF 

FLORIDA  

BROWARD 

COUNTY 

 5/16/2012 8/18/2014 3/25/2002 

120691# SOUTHWEST 

RANCHES, TOWN OF 

BROWARD 

COUNTY 

 10/2/1997 8/18/2014 11/1/2004 

120328# SUNRISE, CITY OF BROWARD 

COUNTY 

2/22/1974 3/15/1979 8/18/2014 3/15/1979 

120058# TAMARAC, CITY OF BROWARD 

COUNTY 

6/21/1974 2/15/1978 8/18/2014 2/15/1978 

120222# WEST PARK, CITY OF BROWARD 

COUNTY 

 8/18/1992 8/18/2014 4/25/2006 

120678# WESTON, CITY OF BROWARD 

COUNTY 

 8/18/2014 8/18/2014 6/29/1998 

125156# WILTON MANORS, 

CITY OF 

BROWARD 

COUNTY 

 10/27/1972 8/18/2014 10/27/1972 

120578# ALTHA, TOWN OF CALHOUN 

COUNTY 

 12/6/2000 6/18/2013 3/26/2014 

120060# BLOUNTSTOWN,CITY 

OF 

CALHOUN 

COUNTY 

5/24/1974 5/1/1980 6/18/2013 5/1/1980 

120403# CALHOUN COUNTY* CALHOUN 
COUNTY 

2/10/1978 6/18/1987 6/18/2013 6/18/1987 

120061# CHARLOTTE COUNTY * CHARLOTTE 

COUNTY 

 8/7/1971 5/5/2003 8/6/1971 

120062# PUNTA GORDA, CITY 
OF 

CHARLOTTE 
COUNTY 

8/25/1970 10/30/1970 5/5/2003 10/30/1970 

120063# CITRUS COUNTY * CITRUS COUNTY 12/20/1974 8/15/1984 9/26/2014 8/15/1984 

120340# CRYSTAL RIVER, CITY 

OF 

CITRUS COUNTY 3/26/1976 8/15/1984 9/26/2014 8/15/1984 

120348# INVERNESS, CITY OF CITRUS COUNTY 1/13/1978 5/17/1982 9/26/2014 5/17/1982 

120064# CLAY COUNTY * CLAY COUNTY 1/17/1975 7/2/1981 3/17/2014 7/2/1981 

120065# GREEN COVE SPRINGS, 

CITY OF 

CLAY COUNTY 4/12/1974 3/1/1979 3/17/2014 3/1/1979 
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120671# KEYSTONE HEIGHTS, 

CITY OF 

CLAY COUNTY  6/22/1998 3/17/2014 11/13/1998 

120066# ORANGE PARK, CITY 
OF 

CLAY COUNTY 5/31/1974 3/18/1980 3/17/2014 3/18/1980 

120059# PENNEY FARMS, TOWN 

OF 

CLAY COUNTY  3/17/2014 3/17/2014 3/17/2014 

120067# COLLIER COUNTY * COLLIER 
COUNTY 

 9/14/1979 5/16/2012 9/14/1979 

125104# EVERGLADES CITY, 

CITY OF 

COLLIER 

COUNTY 

7/17/1970 10/6/1972 5/16/2012 10/6/1972 

120426# MARCO ISLAND, CITY 
OF 

COLLIER 
COUNTY 

 7/20/1998 5/16/2012 10/27/1998 

125130# NAPLES, CITY OF COLLIER 

COUNTY 

5/5/1970 7/2/1971 5/16/2012 7/2/1971 

120070# COLUMBIA COUNTY* COLUMBIA 
COUNTY 

1/20/1978 1/6/1988 2/4/2009 1/6/1988 

120349# FORT WHITE, TOWN OF COLUMBIA 

COUNTY 

 2/4/2009 (NSFHA) 9/30/2013 

120406# LAKE CITY, CITY OF COLUMBIA 

COUNTY 

10/29/1976 1/6/1988 2/4/2009 1/6/1988 

120073# ARCADIA, CITY OF DESOTO 

COUNTY 

6/21/1974 6/3/1988 11/6/2013 6/3/1988 

120072# DESOTO COUNTY* DESOTO 
COUNTY 

2/4/1977 6/3/1988 11/6/2013 6/3/1988 

120074# CROSS CITY, TOWN OF DIXIE COUNTY 9/13/1974 9/16/1982 9/29/2006 9/16/1982 

120336# DIXIE COUNTY * DIXIE COUNTY 11/11/1977 11/2/1983 3/18/2008 11/2/1983 

120326# HORSESHOE BEACH, 

TOWN OF 

DIXIE COUNTY 8/30/1974 11/2/1983 3/18/2008 11/2/1983 

120075# ATLANTIC BEACH, 
CITY OF 

DUVAL COUNTY 6/28/1974 3/15/1977 6/3/2013 3/15/1977 

120076# BALDWIN, TOWN OF DUVAL COUNTY 2/6/1976 6/3/2013 (NSFHA) 6/30/1976 

120078# JACKSONVILLE 

BEACH, CITY OF 

DUVAL COUNTY 6/7/1974 3/15/1977 6/3/2013 3/15/1977 

120077# JACKSONVILLE, CITY 

OF 

DUVAL COUNTY 1/31/1975 12/1/1977 6/3/2013 12/1/1977 

120079# NEPTUNE BEACH, CITY 

OF 

DUVAL COUNTY 5/31/1974 3/15/1977 6/3/2013 3/15/1977 

120084# CENTURY, CITY OF ESCAMBIA 

COUNTY 

12/6/1974 8/4/1987 9/29/2006 8/4/1987 

120080# ESCAMBIA COUNTY* ESCAMBIA 

COUNTY 

12/13/1974 9/30/1977 9/29/2006 9/30/1977 

125138# PENSACOLA BEACH-

SANTA ROSA ISLAND 
AUTHORITY 

ESCAMBIA 

COUNTY 

5/26/1970 9/28/1973 9/29/2006 9/28/1973 

120082# PENSACOLA, CITY OF ESCAMBIA 

COUNTY 

9/6/1974 9/15/1977 9/29/2006 9/15/1977 

120569# BEVERLY BEACH, 
TOWN OF 

FLAGLER 
COUNTY 

6/24/1977 1/3/1986 7/17/2006 1/3/1986 

120086# BUNNELL, CITY OF FLAGLER 

COUNTY 

7/11/1975 1/3/1986 7/17/2006 1/3/1986 

120087# FLAGLER BEACH, CITY 
OF 

FLAGLER 
COUNTY 

2/1/1974 5/15/1985 2/19/2014 5/15/1985 

120085# FLAGLER COUNTY* FLAGLER 

COUNTY 

1/10/1975 2/5/1986 7/17/2006 2/5/1986 

120684# PALM COAST, CITY OF FLAGLER 
COUNTY 

 7/17/2006 7/17/2006 2/4/2002 

120089# APALACHICOLA, CITY 

OF 

FRANKLIN 

COUNTY 

3/30/1973 7/18/1983 2/5/2014 7/18/1983 

120090# CARRABELLE, CITY OF FRANKLIN 

COUNTY 

1/18/1974 7/18/1983 2/5/2014 7/18/1983 

120088# FRANKLIN COUNTY * FRANKLIN 

COUNTY 

1/3/1975 7/18/1983 2/5/2014 7/18/1983 

120092# CHATTAHOOCHEE, 

CITY OF 

GADSDEN 

COUNTY 

7/19/1974 9/4/1987 2/4/2009 9/4/1987 
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120091# GADSDEN COUNTY * GADSDEN 

COUNTY 

9/16/1977 5/2/1991 2/4/2009 5/2/1991 

120036# GREENSBORO, TOWN 
OF 

GADSDEN 
COUNTY 

 2/4/2009 02/04/09(M) 12/23/2013 

120046# GRETNA, TOWN OF GADSDEN 

COUNTY 

 2/4/2009 02/04/09(M) 11/1/2010 

120411# HAVANA, TOWN OF GADSDEN 
COUNTY 

7/23/1976 6/17/1986 2/4/2009 6/17/1986 

120026# MIDWAY, CITY OF GADSDEN 

COUNTY 

 2/4/2009 2/4/2009 6/4/2010 

120093# QUINCY,CITY OF GADSDEN 
COUNTY 

3/1/1974 2/1/1987 2/4/2009 2/1/1987 

120094# GILCHRIST COUNTY * GILCHRIST 

COUNTY 

3/19/1976 8/16/1988 9/29/2006 8/16/1988 

120354# TRENTON, CITY OF GILCHRIST 
COUNTY 

4/16/1976 8/16/1988 (NSFHA) 5/27/2005 

120095# GLADES COUNTY * GLADES 

COUNTY 

8/11/1978 5/17/1982 9/26/2014 5/17/1982 

120097# MOORE HAVEN, CITY 

OF 

GLADES 

COUNTY 

4/11/1975 2/4/1981 9/26/2014 2/4/1981 

120098# GULF COUNTY * GULF COUNTY 12/23/1977 6/15/1983 4/16/2009 6/15/1983 

120099# PORT ST JOE, CITY OF GULF COUNTY 6/28/1974 6/15/1983 4/16/2009 6/15/1983 

120100# WEWAHITCHKA, CITY 

OF 

GULF COUNTY 8/9/1974 5/7/1982 4/16/2009 5/17/1982 

120101# HAMILTON COUNTY* HAMILTON 

COUNTY 

10/21/1977 6/4/1987 6/4/2010 6/4/1987 

120587# JASPER, CITY OF HAMILTON 

COUNTY 

 6/4/1987 06/04/10(M) 7/27/2006 

120102# WHITE SPRINGS, TOWN 
OF 

HAMILTON 
COUNTY 

1/16/1974 6/4/1987 6/4/2010 6/4/1987 

120104# BOWLING GREEN, CITY 

OF 

HARDEE 

COUNTY 

12/28/1973 5/4/1988 11/6/2013 5/4/1988 

120103# HARDEE COUNTY* HARDEE 
COUNTY 

3/4/1977 5/4/1988 11/6/2013 5/4/1988 

120105# WAUCHULA, CITY OF HARDEE 

COUNTY 

11/23/1973 5/4/1988 11/6/2013 6/25/1976 

120106# ZOLFO SPRINGS, TOWN 
OF 

HARDEE 
COUNTY 

1/16/1974 5/4/1988 11/6/2013 5/4/1988 

120108A CLEWISTON, CITY OF HENDRY 

COUNTY 

7/19/1974 3/15/1977 7/6/2015 3/15/1977 

120107A HENDRY COUNTY * HENDRY 
COUNTY 

7/21/1978 5/17/1982 7/6/2015 5/17/1982 

120109A LABELLE,CITY OF HENDRY 

COUNTY 

7/16/1994 1/20/1982 7/6/2015 1/20/1982 

120333# BROOKSVILLE, CITY 
OF 

HERNANDO 
COUNTY 

2/21/1975 6/1/1982 2/2/2012 6/1/1982 

120110# HERNANDO COUNTY * HERNANDO 

COUNTY 

12/13/1974 4/17/1984 2/2/2012 4/17/1984 

120413A WEEKI WACHEE, 
TOWN OF 

HERNANDO 
COUNTY 

7/23/1976 2/2/2012 2/2/2012 3/22/2012 

125161A AVON PARK, CITY OF HIGHLANDS 

COUNTY 

 11/18/2015 11/18/2015 11/18/2015 

120111A HIGHLANDS COUNTY * HIGHLANDS 
COUNTY 

12/20/1974 2/16/1983 11/18/2015 2/16/1983 

120068A LAKE PLACID, TOWN 

OF 

HIGHLANDS 

COUNTY 

 11/18/2015 11/18/2015 4/25/2006 

120690A SEBRING, CITY OF HIGHLANDS 
COUNTY 

 11/18/2015 11/18/2015 11/18/2015 

120112# HILLSBOROUGH 

COUNTY* 

HILLSBOROUGH 

COUNTY 

6/17/1977 6/18/1980 8/28/2008 6/18/1980 

120113# PLANT CITY, CITY OF HILLSBOROUGH 
COUNTY 

6/28/1974 4/29/1983 08/28/08(M) 4/29/1983 

120114# TAMPA, CITY OF HILLSBOROUGH 

COUNTY 

7/1/1977 6/18/1980 8/28/2008 6/18/1980 

120115# TEMPLE TERRACE, HILLSBOROUGH 2/27/1976 3/15/1977 8/28/2008 7/8/1977 



 

149 

CITY OF COUNTY 

120116# BONIFAY, CITY OF HOLMES 

COUNTY 

11/16/1973 12/5/1990 12/17/2010 8/1/1987 

120630# ESTO, TOWN OF HOLMES 
COUNTY 

 12/5/1990 12/17/10(M) 3/19/1996 

120420# HOLMES COUNTY * HOLMES 

COUNTY 

6/17/1977 12/5/1990 12/17/2010 12/5/1990 

120631# NOMA, TOWN OF HOLMES 
COUNTY 

 12/5/1990 12/17/10(M) 3/19/1996 

120117# PONCE DE LEON, 

TOWN OF 

HOLMES 

COUNTY 

11/22/1974 12/5/1990 12/17/2010 12/5/1990 

120118# WESTVILLE, TOWN OF HOLMES 
COUNTY 

9/6/1974 6/1/1987 12/17/2010 6/1/1987 

120120# FELLSMERE, CITY OF INDIAN RIVER 

COUNTY 

10/30/2015 5/4/1989 12/4/2012 10/18/1993 

120119# INDIAN RIVER 
COUNTY * 

INDIAN RIVER 
COUNTY 

12/20/1974 7/3/1978 12/4/2012 7/3/1978 

120121# INDIAN RIVER SHORES, 

TOWN OF 

INDIAN RIVER 

COUNTY 

10/26/1973 9/5/1979 12/4/2012 9/5/1979 

120122# ORCHID, TOWN OF INDIAN RIVER 
COUNTY 

1/23/1974 4/15/1980 12/4/2012 4/15/1980 

120123# SEBASTIAN, CITY OF INDIAN RIVER 

COUNTY 

2/8/1974 4/15/1980 12/4/2012 4/15/1980 

120124# VERO BEACH, CITY OF INDIAN RIVER 
COUNTY 

12/6/1974 9/30/1977 12/4/2012 9/30/1977 

120580# ALFORD, TOWN OF JACKSON 

COUNTY 

2/9/1979 12/15/1990 12/17/2010 7/14/2005 

120069# BASCOM, TOWN OF JACKSON 
COUNTY 

 12/17/2010 12/17/10(M) 7/15/2014 

120126# CAMPBELLTON, TOWN 

OF 

JACKSON 

COUNTY 

9/6/1974 12/15/1990 12/17/10(M) 4/28/2008 

120583# COTTONDALE, CITY OF JACKSON 
COUNTY 

11/24/1978 12/15/1990 12/17/10(M) 12/30/1993 

120127# GRACEVILLE, CITY OF JACKSON 

COUNTY 

1/16/1974 12/15/1990 12/17/2010 12/15/1990 

120128# GRAND RIDGE, TOWN 
OF 

JACKSON 
COUNTY 

8/2/1974 12/15/1990 12/17/10(M) 5/1/1987 

120125# JACKSON COUNTY * JACKSON 

COUNTY 

12/13/1974 12/15/1990 12/17/2010 12/15/1990 

120623# MALONE, TOWN OF JACKSON 
COUNTY 

 12/15/1990 12/17/10(M) 12/15/1990 

120129# MARIANNA, CITY OF JACKSON 

COUNTY 

6/28/1974 12/15/1990 12/17/2010 5/1/1987 

120130# SNEADS,TOWN OF JACKSON 
COUNTY 

8/2/1974 12/15/1990 12/17/10(M) 5/1/1987 

120331# JEFFERSON COUNTY * JEFFERSON 

COUNTY 

12/2/1977 7/16/1991 2/5/2014 7/16/1991 

120365# MONTICELLO, CITY OF JEFFERSON 
COUNTY 

7/23/1976 6/3/1986 2/5/2014 6/3/1986 

120131# LAFAYETTE COUNTY* LAFAYETTE 

COUNTY 

5/27/1977 1/16/1987 9/29/2006 1/16/1987 

120132# MAYO, TOWN OF LAFAYETTE 
COUNTY 

6/28/1974 5/1/1987 9/29/2006 5/1/1987 

120581# ASTATULA, TOWN OF LAKE COUNTY 8/24/1979 8/15/1984 12/18/2012 3/4/1998 

120133# CLERMONT, CITY OF LAKE COUNTY 5/31/1974 8/15/1984 12/18/2012 8/15/1984 

120134# EUSTIS, CITY OF LAKE COUNTY 6/28/1974 6/4/1987 12/18/2012 6/4/1987 

120387# FRUITLAND PARK, 

CITY OF 

LAKE COUNTY 1/14/1977 9/5/1984 12/18/2012 9/5/1984 

120135# GROVELAND, CITY OF LAKE COUNTY 1/16/1974 9/5/1984 12/18/2012 9/5/1984 

120585# HOWEY IN THE HILLS, 

TOWN OF 

LAKE COUNTY 3/2/1979 8/15/1984 12/18/2012 8/15/1984 

120613# LADY LAKE, TOWN OF LAKE COUNTY  8/15/1984 12/18/2012 11/14/1984 
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120421# LAKE COUNTY * LAKE COUNTY 5/26/1978 4/1/1982 12/18/2012 4/1/1982 

120136# LEESBURG, CITY OF LAKE COUNTY 9/13/1974 7/18/1985 12/18/2012 7/18/1985 

120591# MASCOTTE, CITY OF LAKE COUNTY 9/21/1979 11/15/1984 12/18/2012 12/18/1984 

120412# MINNEOLA, CITY OF LAKE COUNTY 7/23/1976 8/15/1984 12/18/2012 8/15/1984 

120614# MONTVERDE, TOWN 
OF 

LAKE COUNTY  11/15/1984 12/18/2012 6/11/1991 

120137# MT. DORA, CITY OF LAKE COUNTY 6/28/1974 4/5/1988 12/18/2012 4/5/1988 

120138# TAVARES, CITY OF LAKE COUNTY 8/2/1974 3/16/1988 12/18/2012 3/16/1988 

120139# UMATILLA, CITY OF LAKE COUNTY 5/31/1974 4/3/1989 12/18/2012 4/3/1989 

120680# BONITA SPRINGS, CITY 
OF 

LEE COUNTY  9/19/1984 8/28/2008 8/16/2002 

125095# CAPE CORAL, CITY OF LEE COUNTY 3/30/1973 8/17/1981 8/28/2008 8/17/1981 

120260 ESTERO, VILLAGE OF LEE COUNTY    9/30/2015 

120673# FORT MYERS BEACH, 
TOWN OF 

LEE COUNTY  7/20/1998 8/28/2008 9/19/1984 

125106# FORT MYERS, CITY OF LEE COUNTY 10/30/1970 11/15/1984 8/28/2008 4/16/1979 

125124# LEE COUNTY* LEE COUNTY 9/19/1984 9/19/1984 8/28/2008 9/19/1984 

120402# SANIBEL, CITY OF LEE COUNTY 7/23/1976 4/16/1979 8/28/2008 4/16/1979 

120143# LEON COUNTY * LEON COUNTY 12/20/1974 12/15/1982 8/18/2009 12/15/1982 

120144# TALLAHASSEE, CITY 
OF 

LEON COUNTY 6/28/1974 12/6/1976 8/18/2009 12/6/1976 

120582# BRONSON, TOWN OF LEVY COUNTY 10/13/1978 2/1/1987 11/2/2012 2/1/1987 

120373# CEDAR KEY, CITY OF LEVY COUNTY 7/22/1977 3/1/1984 11/2/2012 3/1/1984 

120392# CHIEFLAND, CITY OF LEVY COUNTY  11/2/2012 11/2/2012 1/14/2014 

120146# FANNING SPRINGS, 
CITY OF 

LEVY COUNTY 11/29/1974 9/5/1984 9/29/2006 9/5/1984 

120586# INGLIS, TOWN OF LEVY COUNTY 12/29/1978 3/1/1984 11/2/2012 1/10/1986 

120145# LEVY COUNTY * LEVY COUNTY 1/24/1975 3/1/1984 11/2/2012 3/1/1984 

120592# OTTER CREEK, CITY OF LEVY COUNTY 8/17/1979 9/1/2005 11/2/2012 9/1/2005 

120147# YANKEETOWN, TOWN 
OF 

LEVY COUNTY  8/20/1971 11/2/2012 8/20/1971 

120324# BRISTOL, TOWN OF LIBERTY 

COUNTY 

12/13/1974 6/18/2013 6/18/2013 4/30/2014 

120148# LIBERTY COUNTY * LIBERTY 
COUNTY 

1/13/1978 7/16/1991 6/18/2013 7/16/1991 

120150# GREENVILLE, TOWN 

OF 

MADISON 

COUNTY 

6/28/1974 5/3/2010 05/03/10(M) 7/1/1987 

120151# LEE, TOWN OF MADISON 
COUNTY 

9/6/1974 5/3/2010 05/03/10(M) 4/30/1986 

120149# MADISON COUNTY* MADISON 

COUNTY 

1/31/1975 5/3/2010 5/3/2010 6/4/1987 

120152# MADISON, CITY OF MADISON 
COUNTY 

1/24/1974 5/3/2010 05/03/10(M) 5/15/1986 

125087# ANNA MARIA, CITY OF MANATEE 

COUNTY 

 2/1/1984 3/17/2014 6/11/1971 

125091# BRADENTON BEACH, 
CITY OF 

MANATEE 
COUNTY 

7/1/1970 6/11/1971 3/17/2014 6/11/1971 

120155# BRADENTON, CITY OF MANATEE 

COUNTY 

3/1/1974 6/1/1981 3/17/2014 6/1/1981 

125114# HOLMES BEACH, CITY 
OF 

MANATEE 
COUNTY 

6/11/1971 6/11/1971 3/17/2014 6/11/1971 

120153# MANATEE COUNTY * MANATEE 

COUNTY 

 6/26/1971 3/17/2014 6/25/1971 
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120159# PALMETTO, CITY OF MANATEE 

COUNTY 

7/19/1974 9/2/1981 3/17/2014 9/2/1981 

120383# BELLEVIEW, CITY OF MARION 
COUNTY 

6/18/1985 8/28/2008 (NSFHA) 6/18/1985 

120574# DUNNELLON, CITY OF MARION 

COUNTY 

8/26/1977 2/1/1985 08/28/08(M) 2/1/1985 

120160# MARION COUNTY * MARION 
COUNTY 

12/27/1974 1/19/1983 8/28/2008 1/19/1983 

120575# MCINTOSH, TOWN OF MARION 

COUNTY 

5/27/1977 8/28/2008 8/28/2008 8/24/2009 

120330# OCALA, CITY OF MARION 
COUNTY 

2/14/1975 9/22/1978 08/28/08(M) 9/22/1978 

120162B JUPITER ISLAND, 

TOWN OF 

MARTIN 

COUNTY 

5/24/1974 2/2/1977 3/16/2015 2/2/1977 

120161B MARTIN COUNTY * MARTIN 
COUNTY 

7/29/1977 6/15/1981 3/16/2015 6/15/1981 

120163B OCEAN BREEZE, TOWN 

OF 

MARTIN 

COUNTY 

8/2/1974 6/15/1981 3/16/2015 6/15/1981 

120164B SEWALLS POINT, 

TOWN OF 

MARTIN 

COUNTY 

3/15/1974 8/15/1978 3/16/2015 8/15/1978 

120165B STUART, CITY OF MARTIN 

COUNTY 

5/24/1974 8/15/1978 3/16/2015 8/15/1978 

120676# AVENTURA, CITY OF MIAMI-DADE 
COUNTY 

 7/30/1972 9/11/2009 10/22/1997 

120636# BAL HARBOUR, TOWN 

OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120637# BAY HARBOR 

ISLANDS, TOWN OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120638# BISCAYNE PARK, 

VILLAGE OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120639# CORAL GABLES, CITY 

OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120218# CUTLER BAY, TOWN 

OF 

MIAMI-DADE 

COUNTY 

 3/2/1994 9/11/2009 8/31/2006 

120041# DORAL, CITY OF MIAMI-DADE 

COUNTY 

 9/30/1972 9/11/2009 5/12/2004 

120640# EL PORTAL, VILLAGE 

OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120641# FLORIDA CITY, CITY 

OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120642# GOLDEN BEACH, 

TOWN OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120644# HIALEAH GARDENS, 

CITY OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120643# HIALEAH, CITY OF MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120645# HOMESTEAD, CITY OF MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120646# INDIAN CREEK, 

VILLAGE OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120648# KEY BISCAYNE, 

VILLAGE OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120649# MEDLEY, TOWN OF MIAMI-DADE 
COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120651# MIAMI BEACH, CITY OF MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120345# MIAMI GARDENS, CITY 
OF 

MIAMI-DADE 
COUNTY 

 9/30/1972 9/11/2009 6/21/2004 

120686# MIAMI LAKES, TOWN 

OF 

MIAMI-DADE 

COUNTY 

 3/2/1994 9/11/2009 7/17/2003 

120652# MIAMI SHORES 
VILLAGE, VILLAGE OF 

MIAMI-DADE 
COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120653# MIAMI SPRINGS, CITY 

OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120650# MIAMI, CITY OF MIAMI-DADE 
COUNTY 

 9/29/1972 9/11/2009 9/29/1972 
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120635# MIAMI-DADE 

COUNTY* 

MIAMI-DADE 

COUNTY 

 7/17/1995 9/11/2009 9/29/1972 

120654# NORTH BAY VILLAGE, 
CITY OF 

MIAMI-DADE 
COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120656# NORTH MIAMI BEACH, 

CITY OF 

MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120655# NORTH MIAMI, CITY 
OF 

MIAMI-DADE 
COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120657# OPA-LOCKA, CITY OF MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120687# PALMETTO BAY, 
VILLAGE OF 

MIAMI-DADE 
COUNTY 

 3/2/1994 9/11/2009 2/2/2005 

120425# PINECREST, VILLAGE 

OF 

MIAMI-DADE 

COUNTY 

 9/30/1972 9/11/2009 10/13/1998 

120658# SOUTH MIAMI, CITY OF MIAMI-DADE 
COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120688# SUNNY ISLES BEACH, 

CITY OF 

MIAMI-DADE 

COUNTY 

 3/2/1994 9/11/2009 9/10/2003 

120659# SURFSIDE, TOWN OF MIAMI-DADE 

COUNTY 

 9/29/1972 9/11/2009 9/29/1972 

120660# SWEETWATER, CITY 

OF 

MIAMI-DADE 

COUNTY 

 7/17/1995 9/11/2009 9/29/1972 

120661# VIRGINIA GARDENS, 
VILLAGE OF 

MIAMI-DADE 
COUNTY 

 7/17/1995 9/11/2009 9/29/1972 

120662# WEST MIAMI, CITY OF MIAMI-DADE 

COUNTY 

 7/17/1995 (NSFHA) 9/29/1972 

120424# ISLAMORADA, 

VILLAGE OF 

MONROE 

COUNTY 

 6/20/1970 2/18/2005 10/1/1998 

125121# KEY COLONY BEACH, 

CITY OF 

MONROE 

COUNTY 

 6/20/1970 2/18/2005 7/16/1971 

120168# KEY WEST, CITY OF MONROE 

COUNTY 

 9/3/1971 2/18/2005 9/3/1971 

120169# LAYTON, CITY OF MONROE 

COUNTY 

 7/1/1970 2/18/2005 7/23/1971 

120681# MARATHON, CITY OF MONROE 

COUNTY 

 6/20/1970 2/18/2005 10/16/2000 

125129# MONROE COUNTY* MONROE 

COUNTY 

 6/20/1970 2/18/2005 6/15/1973 

120171# CALLAHAN, TOWN OF NASSAU 

COUNTY 

7/19/1974 4/4/1983 12/17/2010 4/4/1983 

120172# FERNANDINA BEACH, 

CITY OF 

NASSAU 

COUNTY 

8/16/1974 1/14/1977 12/17/2010 1/14/1977 

120573# HILLIARD, TOWN OF NASSAU 

COUNTY 

12/23/1977 10/1/2003 12/17/2010 10/1/2003 

120170# NASSAU COUNTY* NASSAU 

COUNTY 

11/29/1974 8/15/1984 12/17/2010 8/15/1984 

120596# CINCO BAYOU, TOWN 

OF 

OKALOOSA 

COUNTY 

 7/3/1985 12/6/2002 7/3/1985 

120597# CRESTVIEW, CITY OF OKALOOSA 

COUNTY 

5/22/1970 7/1/1977 12/6/2002 2/3/1993 

125158# DESTIN, CITY OF OKALOOSA 

COUNTY 

5/22/1970 7/1/1977 12/6/2002 7/6/1988 

120174# FORT WALTON BEACH, 
CITY OF 

OKALOOSA 
COUNTY 

7/19/1974 4/1/1977 12/6/2002 4/1/1977 

120337# MARY ESTHER, CITY 

OF 

OKALOOSA 

COUNTY 

6/27/1975 7/3/1985 12/6/2002 7/3/1985 

120338# NICEVILLE, CITY OF OKALOOSA 
COUNTY 

9/5/1975 7/18/1985 12/6/2002 7/18/1985 

120173# OKALOOSA COUNTY * OKALOOSA 

COUNTY 

8/28/1970 7/1/1977 12/6/2002 7/1/1977 

120579# SHALIMAR, TOWN OF OKALOOSA 
COUNTY 

9/15/1978 7/3/1985 12/6/2002 7/3/1985 

120176# VALPARAISO, CITY OF OKALOOSA 

COUNTY 

6/19/1970 4/1/1977 12/6/2002 4/1/1977 

120177A OKEECHOBEE COUNTY 
* 

OKEECHOBEE 
COUNTY 

8/4/1978 2/4/1981 7/16/2015 2/4/1981 
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120178A OKEECHOBEE, CITY OF OKEECHOBEE 

COUNTY 

6/28/1974 7/16/2015 7/16/2015 8/26/1977 

120180# APOPKA, CITY OF ORANGE 
COUNTY 

7/19/1974 9/29/1978 9/25/2009 9/29/1978 

120181# BELLE ISLE, CITY OF ORANGE 

COUNTY 

7/19/1974 9/15/1978 9/25/2009 9/15/1978 

120182# EATONVILLE, TOWN 
OF 

ORANGE 
COUNTY 

7/19/1974 12/1/1978 9/25/2009 12/1/1978 

120183# EDGEWOOD, CITY OF ORANGE 

COUNTY 

7/19/1974 9/29/1978 9/25/2009 9/29/1978 

120184# MAITLAND, CITY OF ORANGE 
COUNTY 

7/19/1974 9/5/1979 9/25/2009 9/5/1979 

120663# OAKLAND, TOWN OF ORANGE 

COUNTY 

 12/6/2000 9/25/2009 12/30/2009 

120185# OCOEE, CITY OF ORANGE 
COUNTY 

8/2/1974 11/1/1978 9/25/2009 11/1/1978 

120179# ORANGE COUNTY * ORANGE 

COUNTY 

1/30/1976 12/1/1981 9/25/2009 12/1/1981 

120186# ORLANDO, CITY OF ORANGE 

COUNTY 

8/2/1974 9/3/1980 9/25/2009 9/3/1980 

120381# WINDERMERE, TOWN 

OF 

ORANGE 

COUNTY 

4/22/1977 12/18/1984 9/25/2009 12/18/1984 

120187# WINTER GARDEN, CITY 
OF 

ORANGE 
COUNTY 

7/19/1974 9/29/1978 9/25/2009 9/29/1978 

120188# WINTER PARK, CITY OF ORANGE 

COUNTY 

10/18/1974 11/15/1979 9/25/2009 11/15/1979 

120190# KISSIMMEE, CITY OF OSCEOLA 

COUNTY 

7/19/1974 7/2/1981 6/18/2013 7/2/1981 

120189# OSCEOLA COUNTY * OSCEOLA 

COUNTY 

1/31/1975 2/3/1982 6/18/2013 2/3/1982 

120191# ST. CLOUD, CITY OF OSCEOLA 

COUNTY 

6/28/1974 9/17/1980 6/18/2013 9/17/1980 

120193# ATLANTIS, CITY OF PALM BEACH 

COUNTY 

12/6/1974 11/1/1978 11/1/1978 11/1/1978 

120194# BELLE GLADE, CITY OF PALM BEACH 

COUNTY 

7/19/1974 5/15/1978 9/30/1982 5/15/1978 

120195# BOCA RATON, CITY OF PALM BEACH 

COUNTY 

1/24/1975 6/1/1978 9/19/1984 6/1/1978 

120196# BOYNTON BEACH, 

CITY OF 

PALM BEACH 

COUNTY 

3/8/1974 1/3/1979 9/30/1982 1/3/1979 

120197# BRINY BREEZES, 

TOWN OF 

PALM BEACH 

COUNTY 

1/23/1974 5/15/1978 9/30/1982 5/15/1978 

120198# CLOUD LAKE, TOWN 

OF 

PALM BEACH 

COUNTY 

12/6/1974 5/15/1978 5/15/1978 5/15/1978 

125102# DELRAY BEACH, CITY 

OF 

PALM BEACH 

COUNTY 

 4/9/1971 1/5/1989 4/9/1971 

120200# GLEN RIDGE, TOWN OF PALM BEACH 

COUNTY 

12/6/1974 5/15/1978 5/15/1978 5/15/1978 

120201 GOLF, VILLAGE OF PALM BEACH 

COUNTY 

8/30/1974  (NSFHA) 8/26/1977 

120203 GREENACRES, CITY OF PALM BEACH 

COUNTY 

1/9/1974  (NSFHA) 8/26/1977 

125109# GULF STREAM, TOWN 
OF 

PALM BEACH 
COUNTY 

11/25/1972 11/24/1972 9/30/1982 11/24/1972 

120205 HAVERHILL, TOWN OF PALM BEACH 

COUNTY 

6/28/1974  (NSFHA) 8/26/1977 

125111# HIGHLAND BEACH, 
TOWN OF 

PALM BEACH 
COUNTY 

10/17/1970 10/16/1970 9/30/1982 10/16/1970 

120207# HYPOLUXO, TOWN OF PALM BEACH 

COUNTY 

8/23/1974 5/15/1978 5/15/1978 5/15/1978 

120208# JUNO BEACH, TOWN 
OF 

PALM BEACH 
COUNTY 

1/4/1974 12/1/1978 9/30/1982 12/1/1978 

125120# JUPITER INLET 

COLONY, TOWN OF 

PALM BEACH 

COUNTY 

9/27/1972 9/22/1972 9/30/1982 9/22/1972 

125119# JUPITER, TOWN OF PALM BEACH 
COUNTY 

 9/22/1972 6/2/1992 9/22/1972 
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120211# LAKE CLARKE 

SHORES, TOWN OF 

PALM BEACH 

COUNTY 

1/9/1974 11/1/1978 11/1/1978 11/1/1978 

120212# LAKE PARK, TOWN OF PALM BEACH 
COUNTY 

11/23/1973 9/15/1978 9/15/1978 9/15/1978 

120213# LAKE WORTH, CITY OF PALM BEACH 

COUNTY 

8/2/1974 12/1/1978 9/30/1982 12/1/1978 

120214# LANTANA, TOWN OF PALM BEACH 
COUNTY 

3/12/1971 3/12/1971 10/15/1982 3/12/1971 

120215# MANALAPAN, TOWN 

OF 

PALM BEACH 

COUNTY 

 8/18/1970 9/30/1982 10/30/1970 

120216# MANGONIA PARK, 
TOWN OF 

PALM BEACH 
COUNTY 

1/16/1974 3/1/1978 3/1/1978 3/1/1978 

120217# NORTH PALM BEACH, 

VILLAGE OF 

PALM BEACH 

COUNTY 

12/6/1974 8/15/1978 6/2/1992 8/15/1978 

125134# OCEAN RIDGE, TOWN 
OF 

PALM BEACH 
COUNTY 

9/18/1970 4/9/1971 9/30/1982 4/9/1971 

120219# PAHOKEE, CITY OF PALM BEACH 

COUNTY 

9/5/1975 5/15/1978 10/15/1982 5/15/1978 

120192# PALM BEACH COUNTY 

* 

PALM BEACH 

COUNTY 

 6/19/1970 6/2/1992 2/1/1979 

120221# PALM BEACH 

GARDENS, CITY OF 

PALM BEACH 

COUNTY 

1/18/1974 1/3/1979 1/6/1988 1/3/1979 

125137# PALM BEACH SHORES, 
TOWN OF 

PALM BEACH 
COUNTY 

4/27/1970 6/25/1971 9/30/1982 6/25/1971 

120220# PALM BEACH, TOWN 

OF 

PALM BEACH 

COUNTY 

9/13/1974 5/15/1978 9/30/1982 5/15/1978 

120223# PALM SPRINGS, 

VILLAGE OF 

PALM BEACH 

COUNTY 

3/15/1974 3/1/1978 12/22/1998 3/1/1978 

125142# RIVIERA BEACH, CITY 

OF 

PALM BEACH 

COUNTY 

 9/27/1972 9/30/1982 9/22/1972 

120225 ROYAL PALM BEACH, 

VILLAGE OF 

PALM BEACH 

COUNTY 

6/28/1974  (NSFHA) 8/26/1977 

120226 SOUTH BAY, CITY OF PALM BEACH 

COUNTY 

7/19/1974  (NSFHA) 8/26/1977 

120227# SOUTH PALM BEACH, 

TOWN OF 

PALM BEACH 

COUNTY 

1/16/1974 5/15/1978 9/30/1982 5/15/1978 

120228# TEQUESTA, VILLAGE 

OF 

PALM BEACH 

COUNTY 

6/18/1971 6/11/1971 9/30/1982 6/11/1971 

125157# WELLINGTON, 

VILLAGE OF 

PALM BEACH 

COUNTY 

 6/2/1992  1/3/2001 

120229# WEST PALM BEACH, 

CITY OF 

PALM BEACH 

COUNTY 

10/31/1975 3/1/1979 3/1/1979 3/1/1979 

120231# DADE CITY, CITY OF PASCO COUNTY 1/4/1974 8/17/1981 9/26/2014 8/17/1981 

120232# NEW PORT RICHEY, 
CITY OF 

PASCO COUNTY 1/4/1974 8/17/1981 9/26/2014 8/17/1981 

120230# PASCO COUNTY * PASCO COUNTY 11/4/1977 11/18/1981 9/26/2014 11/18/1981 

120234# PORT RICHEY, CITY OF PASCO COUNTY 1/16/1974 8/17/1981 9/26/2014 8/17/1981 

120634# SAN ANTONIO, CITY OF PASCO COUNTY  9/26/2014 (NSFHA) 5/22/2009 

120166# ST. LEO, TOWN OF PASCO COUNTY  9/26/2014 9/26/2014 10/22/2015 

120235# ZEPHYRHILLS, CITY OF PASCO COUNTY 2/1/1974 4/8/1983 9/26/2014 4/8/1983 

125089# BELLEAIR BEACH, 

CITY OF 

PINELLAS 

COUNTY 

 5/14/1971 9/3/2003 5/14/1971 

120239# BELLEAIR BLUFFS, 

CITY OF 

PINELLAS 

COUNTY 

6/28/1974 8/15/1977 5/17/2005 8/15/1977 

125090# BELLEAIR SHORE, 

TOWN OF 

PINELLAS 

COUNTY 

 9/3/2003 9/3/2003 5/15/1971 

125088# BELLEAIR, TOWN OF PINELLAS 

COUNTY 

7/17/1970 5/14/1971 5/17/2005 5/14/1971 

125096# CLEARWATER, CITY 
OF 

PINELLAS 
COUNTY 

 6/9/1971 5/17/2005 6/4/1971 

125103# DUNEDIN, CITY OF PINELLAS 

COUNTY 

 5/14/1971 5/17/2005 5/14/1971 
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125108# GULFPORT, CITY OF PINELLAS 

COUNTY 

8/6/1970 5/21/1971 9/3/2003 5/21/1971 

125117# INDIAN ROCKS BEACH, 
CITY OF 

PINELLAS 
COUNTY 

7/17/1970 5/7/1971 9/3/2003 5/7/1971 

125118# INDIAN SHORES, TOWN 

OF 

PINELLAS 

COUNTY 

5/22/1970 5/21/1971 9/3/2003 5/21/1971 

120245# KENNETH CITY, TOWN 
OF 

PINELLAS 
COUNTY 

6/28/1974 1/16/1981 8/18/2009 1/16/1981 

125122# LARGO, CITY OF PINELLAS 

COUNTY 

8/7/1970 5/28/1971 5/17/2005 5/28/1971 

125127# MADEIRA BEACH, CITY 
OF 

PINELLAS 
COUNTY 

6/5/1970 5/7/1971 9/3/2003 5/7/1971 

125133# NORTH REDINGTON 

BEACH, TOWN OF 

PINELLAS 

COUNTY 

5/22/1970 5/14/1971 9/3/2003 5/14/1971 

120250# OLDSMAR, CITY OF PINELLAS 
COUNTY 

9/8/1970 9/11/1970 9/3/2003 5/21/1971 

125139# PINELLAS COUNTY * PINELLAS 

COUNTY 

 6/18/1971 8/18/2009 6/18/1971 

120251# PINELLAS PARK, CITY 

OF 

PINELLAS 

COUNTY 

6/7/1974 8/15/1977 8/18/2009 8/15/1977 

125140# REDINGTON BEACH, 

TOWN OF 

PINELLAS 

COUNTY 

5/15/1970 5/7/1971 9/3/2003 5/7/1971 

125141# REDINGTON SHORES, 
TOWN OF 

PINELLAS 
COUNTY 

5/8/1971 5/7/1971 9/3/2003 5/7/1971 

125143# SAFETY HARBOR, CITY 

OF 

PINELLAS 

COUNTY 

5/14/1971 6/18/1971 9/3/2003 5/14/1971 

120257# SEMINOLE, CITY OF PINELLAS 

COUNTY 

11/29/1974 6/1/1981 9/3/2003 6/1/1981 

125151# SOUTH PASADENA, 

CITY OF 

PINELLAS 

COUNTY 

 6/17/1970 9/3/2003 5/14/1971 

125149# ST. PETE BEACH, CITY 

OF 

PINELLAS 

COUNTY 

 5/22/1970 9/3/2003 5/14/1971 

125148# ST. PETERSBURG, CITY 

OF 

PINELLAS 

COUNTY 

6/17/1970 5/28/1971 8/18/2009 5/28/1971 

120259# TARPON SPRINGS, 

CITY OF 

PINELLAS 

COUNTY 

8/6/1970 7/1/1971 9/3/2003 5/14/1971 

125153# TREASURE ISLAND, 

CITY OF 

PINELLAS 

COUNTY 

 5/8/1971 9/3/2003 5/7/1971 

120262# AUBURNDALE, CITY 

OF 

POLK COUNTY 2/1/1974 5/11/1979 12/20/00(M) 5/11/1979 

120263# BARTOW, CITY OF POLK COUNTY 1/23/1974 12/16/1980 12/20/2000 12/16/1980 

120410# DAVENPORT, CITY OF POLK COUNTY 3/4/1977 12/2/1980 9/28/2012 12/2/1980 

120409# DUNDEE, TOWN OF POLK COUNTY 1/21/1977 11/19/1980 9/28/2012 11/19/1980 

120385# EAGLE LAKE, CITY OF POLK COUNTY  12/20/2000 12/20/2000 10/1/2003 

120264# FORT MEADE, CITY OF POLK COUNTY 1/16/1974 11/5/1980 12/20/2000 11/5/1980 

120265# FROSTPROOF, CITY OF POLK COUNTY 1/16/1974 5/1/1980 9/28/2012 5/1/1980 

120266# HAINES CITY, CITY OF POLK COUNTY 6/7/1974 9/16/1981 9/28/2012 9/16/1981 

120667# LAKE ALFRED, CITY OF POLK COUNTY  12/20/2000 12/20/2000 9/24/2003 

120414# LAKE HAMILTON, 

TOWN OF 

POLK COUNTY 2/4/1977 11/5/1980 12/20/2000 11/5/1980 

120390# LAKE WALES, CITY OF POLK COUNTY 10/17/1975 3/16/1988 11/19/2003 3/16/1988 

120267# LAKELAND, CITY OF POLK COUNTY 3/1/1974 9/16/1981 12/20/2000 9/16/1981 

120268# MULBERRY, CITY OF POLK COUNTY 12/28/1973 2/4/1981 12/20/2000 2/4/1981 

120665# POLK CITY, CITY OF POLK COUNTY  12/20/2000 12/20/2000 3/22/2005 

120261# POLK COUNTY* POLK COUNTY 5/13/1977 1/19/1983 9/28/2012 1/19/1983 

120271# WINTER HAVEN, CITY 
OF 

POLK COUNTY 8/16/1974 9/30/1981 11/19/2003 9/30/1981 
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120408# CRESCENT CITY, CITY 

OF 

PUTNAM 

COUNTY 

12/3/1976 12/18/1979 2/2/2012 12/18/1979 

120391# INTERLACHEN, TOWN 
OF 

PUTNAM 
COUNTY 

12/3/1976 12/4/1979 2/2/2012 12/4/1979 

120273# PALATKA, CITY OF PUTNAM 

COUNTY 

7/19/1974 6/4/1980 2/2/2012 6/4/1980 

120418# POMONA PARK, TOWN 
OF 

PUTNAM 
COUNTY 

5/26/1978 12/4/1979 2/2/2012 12/4/1979 

120272# PUTNAM COUNTY * PUTNAM 

COUNTY 

1/10/1975 9/16/1981 2/2/2012 9/16/1981 

120668# WELAKA, TOWN OF PUTNAM 
COUNTY 

1/10/1975 9/16/1981 2/2/2012 8/23/2013 

120275# GULF BREEZE, CITY OF SANTA ROSA 

COUNTY 

6/28/1974 9/1/1977 12/19/2006 9/1/1977 

120339# JAY, TOWN OF SANTA ROSA 
COUNTY 

10/10/1975 5/15/1986 12/19/2006 5/15/1986 

120276# MILTON, CITY OF SANTA ROSA 

COUNTY 

5/24/1974 6/1/1977 12/19/2006 6/1/1977 

120274# SANTA ROSA COUNTY 

* 

SANTA ROSA 

COUNTY 

1/24/1975 10/14/1977 12/19/2006 10/14/1977 

125126# LONGBOAT KEY, 

TOWN OF 

SARASOTA 

COUNTY 

4/25/1970 4/20/1970 3/17/2014 7/30/1971 

120279# NORTH PORT, CITY OF SARASOTA 
COUNTY 

6/10/1977 9/2/1981 9/2/1981 9/2/1981 

125144# SARASOTA COUNTY * SARASOTA 

COUNTY 

 7/31/1971 9/3/1992 7/30/1971 

125150# SARASOTA, CITY OF SARASOTA 

COUNTY 

 7/30/1971 9/29/1996 7/30/1971 

125154# VENICE, CITY OF SARASOTA 

COUNTY 

 7/31/1971 5/18/1992 7/30/1971 

120290# ALTAMONTE SPRINGS, 

CITY OF 

SEMINOLE 

COUNTY 

2/15/1974 3/18/1980 9/28/2007 3/18/1980 

120291# CASSELBERRY, CITY 

OF 

SEMINOLE 

COUNTY 

2/1/1974 7/2/1980 9/28/2007 7/2/1980 

120416# LAKE MARY, CITY OF SEMINOLE 

COUNTY 

7/8/1977 3/18/1980 9/28/2007 3/18/1980 

120292# LONGWOOD, CITY OF SEMINOLE 

COUNTY 

1/23/1974 3/18/1980 9/28/2007 3/18/1980 

120293# OVIEDO, CITY OF SEMINOLE 

COUNTY 

1/23/1974 9/28/1979 9/28/2007 9/28/1979 

120294# SANFORD, CITY OF SEMINOLE 

COUNTY 

8/16/1974 9/17/1980 9/28/2007 9/17/1980 

120289# SEMINOLE COUNTY* SEMINOLE 

COUNTY 

1/17/1975 5/5/1981 9/28/2007 5/5/1981 

120295# WINTER SPRINGS, CITY 

OF 

SEMINOLE 

COUNTY 

1/10/1975 9/16/1981 9/28/2007 9/16/1981 

120282# HASTINGS, TOWN OF ST. JOHNS 

COUNTY 

7/19/1974 7/2/1981 9/2/2004 7/2/1981 

120570# MARINELAND, TOWN 

OF 

ST. JOHNS 

COUNTY 

7/8/1977 2/19/1986 7/17/2006 2/19/1986 

125146# ST. AUGUSTINE 

BEACH, CITY OF 

ST. JOHNS 

COUNTY 

 9/29/1972 9/2/2004 9/29/1972 

125145# ST. AUGUSTINE, CITY 
OF 

ST. JOHNS 
COUNTY 

 10/11/1972 9/2/2004 10/6/1972 

125147# ST. JOHNS COUNTY * ST. JOHNS 

COUNTY 

 7/6/1973 7/18/2011 7/6/1973 

120286# FORT PIERCE, CITY OF ST. LUCIE 
COUNTY 

5/24/1974 12/1/1977 2/16/2012 12/1/1977 

120287# PORT ST. LUCIE, CITY 

OF 

ST. LUCIE 

COUNTY 

12/13/1974 3/15/1982 2/16/2012 3/15/1982 

120285# ST. LUCIE COUNTY * ST. LUCIE 
COUNTY 

1/24/1975 8/17/1981 2/16/2012 8/17/1981 

120288# ST. LUCIE VILLAGE, 

TOWN OF 

ST. LUCIE 

COUNTY 

11/29/1974 4/1/1980 2/16/2012 4/1/1980 

120297# BUSHNELL, CITY OF SUMTER 
COUNTY 

1/4/1974 6/25/1976 09/27/13(M) 6/25/1976 
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120615# CENTER HILL, CITY OF SUMTER 

COUNTY 

 1/18/1989 9/27/2013 1/18/1989 

120616# COLEMAN, CITY OF SUMTER 
COUNTY 

 9/27/2013 9/27/2013 7/2/1987 

120296# SUMTER COUNTY * SUMTER 

COUNTY 

6/17/1977 3/15/1982 9/27/2013 3/15/1982 

120298# WEBSTER, CITY OF SUMTER 
COUNTY 

11/23/1973 7/1/1987 09/27/13(L) 7/1/1987 

120299# WILDWOOD, CITY OF SUMTER 

COUNTY 

1/23/1974 12/26/1980 09/27/13(M) 12/26/1980 

120301# BRANFORD, TOWN OF SUWANNEE 
COUNTY 

1/9/1974 1/16/1987 9/28/2007 1/16/1987 

120334# LIVE OAK, CITY OF SUWANNEE 

COUNTY 

11/23/1973 7/1/1987 4/16/2013 7/1/1987 

120300# SUWANNEE COUNTY* SUWANNEE 
COUNTY 

2/13/1976 1/6/1988 4/16/2013 1/6/1988 

120303# PERRY, CITY OF TAYLOR 

COUNTY 

3/15/1974 5/17/1982 5/4/2009 5/17/1982 

120302# TAYLOR COUNTY* TAYLOR 

COUNTY 

1/10/1975 11/16/1983 5/4/2009 11/16/1983 

120595# LAKE BUTLER, CITY OF UNION COUNTY 9/22/1978 7/3/1986 02/04/09(M) 7/3/1986 

120422# UNION COUNTY * UNION COUNTY 12/2/1977 8/4/1988 2/4/2009 8/4/1988 

120594# WORTHINGTON 

SPRINGS, TOWN OF 

UNION COUNTY 10/13/1978 6/3/1986 2/4/2009 6/3/1986 

125100# DAYTONA BEACH 

SHORES, CITY OF 

VOLUSIA 

COUNTY 

 1/29/1971 2/19/2014 9/7/1973 

125099# DAYTONA BEACH, 

CITY OF 

VOLUSIA 

COUNTY 

 9/7/1973 2/19/2014 9/7/1973 

120672# DEBARY, CITY OF VOLUSIA 
COUNTY 

 2/2/1996 2/19/2014 11/23/1973 

120307# DELAND, CITY OF VOLUSIA 

COUNTY 

8/2/1974 7/3/1995 2/19/2014 12/22/1980 

120677# DELTONA, CITY OF VOLUSIA 
COUNTY 

 2/2/1996 2/19/2014 1/22/1998 

120308# EDGEWATER, CITY OF VOLUSIA 

COUNTY 

8/23/1974 9/3/1980 2/19/2014 9/3/1980 

125112# HOLLY HILL, CITY OF VOLUSIA 
COUNTY 

 9/7/1973 2/19/2014 9/7/1973 

120674# LAKE HELEN, CITY OF VOLUSIA 

COUNTY 

 4/15/2002 2/19/2014 5/19/2005 

125132# NEW SMYRNA BEACH, 
CITY OF 

VOLUSIA 
COUNTY 

 12/7/1973 2/19/2014 12/7/1973 

120624# OAK HILL, CITY OF VOLUSIA 

COUNTY 

 6/4/1990 2/19/2014 2/21/1994 

120633# ORANGE CITY, CITY OF VOLUSIA 
COUNTY 

 9/2/1994 2/19/2014 9/2/1994 

125136# ORMOND BEACH, CITY 

OF 

VOLUSIA 

COUNTY 

 11/20/1970 2/19/2014 9/7/1973 

120675# PIERSON, TOWN OF VOLUSIA 
COUNTY 

 4/15/2002 02/19/14(M) 7/18/2007 

120312# PONCE INLET, TOWN 

OF 

VOLUSIA 

COUNTY 

8/9/1974 10/8/1976 2/19/2014 10/8/1976 

120313# PORT ORANGE, CITY 
OF 

VOLUSIA 
COUNTY 

7/19/1974 5/16/1977 2/19/2014 5/16/1977 

120314# SOUTH DAYTONA, 

CITY OF 

VOLUSIA 

COUNTY 

6/28/1974 10/8/1976 2/19/2014 10/3/1976 

125155# VOLUSIA COUNTY* VOLUSIA 
COUNTY 

 11/23/1973 2/19/2014 11/23/1973 

120620# SOPCHOPPY, CITY OF WAKULLA 

COUNTY 

 8/15/1984 9/26/2014 8/15/1984 

120316# ST. MARKS, CITY OF WAKULLA 
COUNTY 

11/9/1973 3/18/1980 9/26/2014 3/18/1980 

120315# WAKULLA COUNTY * WAKULLA 

COUNTY 

2/14/1975 1/16/1981 9/26/2014 1/16/1981 

120318# DEFUNIAK SPRINGS, WALTON 11/22/1974 12/21/1984 9/29/2010 12/21/1984 
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CITY OF COUNTY 

120319# FREEPORT, CITY OF WALTON 

COUNTY 

10/29/1976 4/30/1986 9/29/2010 12/14/1992 

120423# PAXTON, TOWN OF WALTON 
COUNTY 

 3/7/2000 09/29/10(M) 12/16/2004 

120317# WALTON COUNTY * WALTON 

COUNTY 

2/21/1975 11/16/1977 9/29/2010 11/16/1977 

120321# CARYVILLE, TOWN OF WASHINGTON 
COUNTY 

6/28/1974 2/4/1988 7/4/2011 2/4/1988 

120325# CHIPLEY,CITY OF WASHINGTON 

COUNTY 

7/26/1974 1/1/1987 7/4/2011 1/1/1987 

120629# EBRO, TOWN OF WASHINGTON 
COUNTY 

 6/7/1990 7/4/2011 3/19/1996 

120322# VERNON, CITY OF WASHINGTON 

COUNTY 

6/28/1974 6/17/1991 7/4/2011 1/1/1987 

120407# WASHINGTON 
COUNTY * 

WASHINGTON 
COUNTY 

11/4/1977 6/17/1991 7/4/2011 6/17/1991 

120632# WAUSAU, TOWN OF WASHINGTON 

COUNTY 

12/14/1989 6/17/1991 7/4/2011 3/30/1998 

       

Summary:       

 Total In Flood Program   467   

 Total In Emergency 

Program 

  0   

 Total In the Regular 
Program 

  467   

 Total In Regular Program 

with No Special Flood 

Hazard 

  11   

 Total In Regular Program 

But Minimally Flood Prone 

  25   
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Appendix D: Refinement of Building Characteristics 

In total Florida consists of 67 counties, each varying in size, geographical properties, 

and population density. Upon generating the updated building statistics for residential 

properties it was noticed that each county also had varying statistics as well. What was 

interesting though were the statistical trends when the state was viewed as a whole. 

Initially it was believed that the probability of the given statistics was a function of the 

geographical region [North, Central, or South] in which a county fell. Generation of 

structural trend maps seemed to illustrate otherwise: Instead of being a function of region, 

structural properties seemed to be more a function of proximity to the coast. After 

reviewing population density maps available through the U.S. Census Bureau (see Figure 

57), it was noted that in general a higher population was also present nearer the coast. As 

a result it was hypothesized that the high population density near the coast could skew the 

results for the county as a whole, which would likely have different trends for inland 

portions of the counties. This lead to the belief that the level at which the statistics were 

generated could be refined to allow for a more accurate representation of the distribution 

of structural elements. 
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Figure 57: Okaloosa County Population Density Map 

Evident on the zip code map for Broward County (see Figure 58) is that each county is 

composed of several zip codes: Even the smallest counties in the state are comprised of a 

minimum of two zip codes. In total, Florida is composed of 1472 zip codes which make 

up the 67 counties.  

 

Figure 58: Broward County Zip Code Map (image via zipmap.net) 
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Ideally, an exposure study such as that performed in the FPHLM would generate 

representative statistics at the finest level possible; in this case at a zip code level. 

Because of the sheer number of zip codes in Florida, generating statistics for each zip 

code is not feasible however. This is due to time constraints as are typically present 

during any study, as well as limited manpower to perform such tasks. Instead, several 

case studies were performed in which the zip codes were used to refine county statistics 

into coastal and inland regions for the respective county. For counties without a coastal 

region, zip codes could be grouped into urban and rural areas since it seemed likely that 

building statistics would vary between the two. By grouping zip codes into regions within 

the county the computing of statistics became less cumbersome to generate while still 

refining the data ensuring more accurate results. 

In performing the zip code refinement studies three counties were selected as case 

studies. Inclusive of Gulf, Okaloosa, and Brevard counties, three counties were chosen 

primarily because of their geographical location and the completeness of data available. 

Gulf County: 

The first county that was studied for the statistic refinement study was Gulf County. 

Gulf County was thought to be ideal for the purposes of this study because it was a 

coastal county divided into only two zip codes, one of which was coastal and the other 

inland (see Figure 59). 
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Figure 59: Gulf County Zip Code Map (image via zipmap.net) 

In many of the TA databases the address was present for each parcel and was 

inclusive of the postal zip code. By associating this zip code with the parcel identification 

number and running a query or a pivot table depending on the data type, it was possible 

to generate building statistics for each one of the unique zip codes within the county 

instead of finding statistics for the county as a whole. 

After allocating each of the parcels to their respective zip code, a pivot table was 

created in Microsoft Excel and condition probabilities similar to those created for each 

county were developed for the two zip codes. Following the generation of conditional 

probabilities for each of the two zip codes a comparison to the county level statistics was 

performed. In this comparison it seems that the coastal zip code has characteristics 

similar to the county statistics while the inland zip code seems to have characteristics 

which vary slightly from the county level statistics. This seemed to support the initial 

hypothesis that the statistical trends of interior portions of counties would vary drastically 

from coastal areas. Upon further investigation it was noted that the interior zip code 

constituted 42.4% of the Bay County's population despite being over 66% of Bay 
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County’s land area. Also, the coastal city of Port Saint Joe was an older city with 

relatively little new construction while the interior city of Dalkeith tends to have newer 

construction according to members of the Bay County Building Department. Based on 

trends from the state as a whole and county level statistics, it is likely that recent 

construction tends to be masonry as opposed to timber. This suggests that the results 

would be slightly skewed by the trends of construction within Bay County. As a result, it 

was determined that the study performed on Bay County yielded little information of use 

but did provide a platform which allowed for other counties to be easily investigated. 

Okaloosa County: 

In addition to the study performed on Gulf County, an additional study of refining 

building statistics was performed using the CAMA data set of Okaloosa County. 

Okaloosa County was chosen primarily because it was a coastal county with a clear 

boundary between coastal and inland zip codes (see Figure 60).  
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Table 32: Okaloosa County Population Distribution by 

Zip Code 

 

Figure 60: Okaloosa County Zip Codes (image via 

zipmap.net) 

Additionally, Okaloosa County is composed of two primary urbanized areas. 

Niceville, Fort Walton Beach, and Destin are coastal cities with a total population 

comprising 68.8% of Okaloosa County’s population. In comparison Crestview is an 

inland city and has a population comprising 17.3% of Okaloosa’s population. Together 

these four cities make up approximately 97% of Okaloosa County's population. Initially it 

was believed that the clear distinction between coastal and inland regions would make 

Okaloosa County ideal for determining statistical differences between these regions. It 

was later decided that the large variation in population between the coastal and inland 

portions of the county would result in the inland region having little weight on the county 

level statistics. This means that the statistics generated for the county as a whole would 

be representative of the coastal region. While these statistics would not necessarily be 
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applicable to the inland portion of the county, this region had a very low population 

density and has little influence on the models of the county as a whole.  

Brevard County: 

The final county that was studied using the zip code refinement for building 

characteristics was Brevard County. Similar to the other counties included in the study, 

Brevard County is a coastal county making it suitable for testing. While also having an 

even distribution of population in both coastal and inland areas, Brevard County has 

many urban and suburban locations which add yet another application to the use of this 

study. Cities such as Melbourne, Palm Bay, and Cocoa City are all relatively large cities 

that have both coastal and inland zip codes (see Figure 61) 

 

Figure 61: Brevard County Zip Code Population Density (via uflib.com) 
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Given the results of the refinement of statistics by zip codes, it was deemed that 

building characteristics of residential structures did not vary within certain regions of a 

county as much as originally anticipated (see Table 33).  

Table 33: Brevard County Zip Code Refinement Results 

 

Although there were slight variations which leads one to believe that there was a 

slightly higher likelihood of more masonry homes near the coast, the results did not seem 

to be significant. Furthermore, the location of a property seemed to have less influence on 

the structural than the year of construction in any given county. Upon discussions with 

county building department officials for Brevard County, it was determined that these 

results were logical since all structures within a county typically adhere to a common 

building code. In some jurisdictions addendums may be added to these building codes 

which could influence typical building characteristics though situations such as this are 

rare and would likely have little influence in the statistics as a whole. 

 

 

 


