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Natural Hazard data for updating
Local Mitigation Strategies

in Florida

Charles C. Watson Jr. Mark E. Johnson    
R&D Division Department of Statistics
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Introduction

Introduction

Study objectives and DMA 2000 Compatibility

On line mapping system (MEMPHIS)

Data sets, reports, and validation

Economic Estimates, aka “This is ELVIS”

Summary
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Study Objectives
To create a comprehensive, consistent, state-wide, multi-hazard data set of natural 
hazards in the state of Florida, specifically:

Wind Hazards (Hurricanes, thunderstorms, winter storms, and Tornadoes)
Flood Hazards (Storm surges, winter storms)
Earthquakes
Tsunamis
Sinkholes
Wildland fires.

To create data sets that will enable county, regional, and state level planners to 
rapidly compare and assess hazards in Florida.

To provide a system for the easy dissemination, analysis, update, and display of 
hazard data.

To provide data to support DMA 2000 analysis.
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Using LMS risk data for DMA 2000

44 CFR 201.6is the section of the Code of Federal Regulations 
that implement the Disaster Mitigation Act of 2000.  
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Hazards Identified

44 CFR 201.6(c)(2)(i): Hazards identified:

The KAC analysis and Mapserver application includes the 
following hazards:

Earthquakes
Tsunamis
Sinkholes
Hurricanes and Coastal Storms
Tornadoes, thunderstorms, and hail.
Wildland Fires
Floods (from hurricanes and coastal storms)
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Profiling Requirement

44 CFR 201.6(c)(2)(i): Profiling requirement:

The Mapserver application allows the mapping of any of the 
hazards analyzed, and includes historical hurricane and tornado 
tracks, historical sinkhole locations.  The frequency of occurrence 
analysis is available in both map and tabular form.  This data is also 
available as GIS data sets usable with both commercial and open 
source geographic information systems.
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Identifying assets at risk

44 CFR 201.6(c)(2)(i)(A): Identifying Assets

Using Department of Revenue tax records, reports were created 
listing the types, values, and numbers of structures in the hazard 
zones analyzed.  The TIGER Road file based system allows the 
ready identification of any asset at risk via address matching or 
visual inspection of the road net.
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Estimating losses

44 CFR 201.6(c)(2)(i)(B) Estimating potential losses

Losses are expressed in terms of annualized loss per $1000 of 
structure.  Average annual losses are reported in equivalent terms 
for all of the hazards studied.  Event specific losses are provided for 
each county for 10, 25, 50, and 100 year events.



��������	
���

�
����������������������������	
���

�
����������������������������	
���

�
����������������������������	
���

�
��������������������� ���

Impact of future development

44 CFR 201.6(c)(2)(i)(C) Future development trends

The hazard data is available on-line in industry standard formats so 
that land planners may overlay current and projected future land use 
and assess the impact of hazards on that future land use. Mitigation 
impact was estimated for two potential mitigation measures:

5 mph reduction of wind vulnerability;
1ft reduction of flood vulnerability.

This can allow planners to estimate not only the impact of 
development, but the impact of mitigation on reducing the 
vulnerability of that development.
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Terminology

• TAOS: The Arbiter Of Storms, a 
meteorological/hydrologic hazard modeling system.
– Hurricanes, Nor’easters, tornadoes
– Flooding from Tsunamis

• ELVIS: Economic Loss Vulnerability Index 
System.
– Computes Loss costs for various hazards.

• MEMPHIS: Mapping for Emergency Management, 
Parallel Hazard Information System. 
– The web interface to allow access to multiple hazard data 

sets using Mapserver.
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On-line Mapping and Data Delivery System

• Working name: MEMPHIS
• http://www.methaz.org/lmsmaps/
• Uses Mapserver to display basic maps and retrieve reports.
• Gateway to LMS hazard data
• Two modes:

– Statewide
– County specific

Reports also available in HTML and PDF format. GIS Data sets are
also available:

– Shapefile with raw data
– TIGER Road file with hazard data and address matching fields
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Using MEMPHIS

Map Modes:
Pan and Zoom
Generate Reports

Selecting Data Layers

Map Refresh
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Wind – 100 Year Return Period

County mode:
Selected 100 yr return period, 
TIGER roads.
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HTML Reports

Variety of reports available 
in HTML format.

County level reports 
available in each county 
menu, below map options.

PDF reports available from 
main MEMPHIS page.

Site specific reports via 
address match or point-
and-click.
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PDF/HTML Reports

Structures in TAOS 100 Year Flood Zone for BAY County

46,172 29,318 
$ 

3,295,699,200 
$ 

2,151,991,808 
Total

Bldgs
in 
None 

Bldgs
in 
Flood 

Value in 
None 

Value in 
Flood 

Value of structures in each zone by DOR Use Code

32 48 $ 8,835,906 $ 21,757,840 Financial Institutions 

23 13 $ 2,640,880 $ 1,519,090 Drive-in Restaurants 

204 107 $ 25,617,200 $ 18,279,170 Restaurants, Cafeterias 

7 10 $ 357,060 $ 883,900 Airports, Marinas, Bus Termin

125 86 $ 16,152,266 $ 11,710,280 Professional Service Building 

0 0 $ 0 $ 0 Multi-Story Non-Professional 

346 306 $ 32,555,232 $ 39,276,668 One-Story Non-Professional Of 

39 13 $ 21,896,000 $ 2,240,380 Community Shopping Centers 

39 50 $ 37,955,448 $ 23,767,080 Regional Shopping Malls 

6 4 $ 7,309,310 $ 3,069,870 Supermarket 

3 5 $ 6,307,080 $ 13,608,670 Department Stores 

84 75 $ 5,861,481 $ 3,027,532 Mixed Use, i.e., Store and Of 

508 407 $ 41,194,900 $ 38,232,488 Stores One-Story 

56 79 $ 725,253 $ 482,993 Vacant Commercial 

1 0 $ 200,590 $ 0 Undefined reserved for DOR 

693 307 $ 40,403,544 $ 15,471,113 Multi-family less than 10 un 

15 10 $ 15,385,829 $ 88,542 Boarding Homes (Institutional 

1 8 $ 94,066 $ 487,420 Retirement Homes 

34 23 $ 687,690 $ 181,453 Cooperatives 

7,325 2,432 $ 561,995,712 $ 168,087,488 Condominia

330 258 $ 43,658,856 $ 51,854,856 Multi-family 

4,729 3,374 $ 88,655,856 $ 66,027,084 Mobile Homes 

27,184 18,353 $ 1,382,713,984 $ 982,108,544 Single Family 

672 510 $ 2,483,350 $ 1,496,569 Vacant Residential 

Bldgs in None Bldgs in Flood Value in None Value in Flood DOR Code
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Copying maps and data in to office 
applications

• For maps: right click on map, select “copy”, then 
open application and use control-v or “paste”.  
Same method for legend.
(May need to “paste special”, and select bitmap 
for some windows configurations.)

• For html data, highlight table, use control-c or 
“copy”, then open spreadsheet program and use 
“paste”.

• Or download data sets and use your favorite GIS 
package.



��������	
���

�
����������������������������	
���

�
����������������������������	
���

�
����������������������������	
���

�
���������������������� ������

Reports generated

• If hurricane, tornado, thunderstorm, or hail 
damage tracks/points are active, information 
on the storm at the point clicked is 
displayed.

• If the TIGER Street layer is displayed, 
roads may be queried - the address range 
and hazard data for that point is displayed.
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Generating Site Reports

Location is shown on map as 
a star.

Address data for road 
segment

Hazard data

Economic loss data
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Loss Costs

Loss Cost is the average annual loss caused by a 
hazard. For example: over 100 years, five storms 
impact a $150,000 home, causing losses of $1000, 
$23,000, $5000, $3000, and $8000.

Ave. annual loss = (sum of losses)/time, 
= $400 per year.

Normally expressed as “loss cost per $1000 of 
exposure”:

Lc1000 = (raw loss cost) / (value in 1000’s), = $2.67
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Output products: Ave Annual Loss Reports

$ 184,184 $58,315 $ 24,765 $ 1,801,849 $ 655,455 $ 1,885,059 $ 729,581 $14,289,433,600 199,193 

Wildland Fire
Losses 

Earthquake
Losses 

Sinkhole
Losses 

1ft Flood
Mitigation 

5mph Wind
Mitigation 

Ave.
Annual
Loss
(Water) 

Ave.
Annual 
Loss
(Wind) 

Total
Exposure 

Total
Structures 

Example: Brevard County

Where do these numbers come from, and how can they be used?
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Computer Loss Models
Input data bases

Wind Models

Surface Friction and Topography Adjustments

Damage Functions

Frequency of occurrence of events

Spatial presentation of results

Must model not only physical aspects of event, but also the
economic impact of the event.
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Input Data Sources

•Digital Elevation Model (topography and bathymetry)
Not all models use topography

•Land Cover/Land Use (land and underwater)
Friction effects on both air and water to compute
correct wind speeds and water flow; fire fuels; debris.

•Soils
Infiltration of water; moisture for fire models
liquefaction/soil stability for quakes and sinkholes.

•Historical Storm Track and intensity data; Event data
Required to simulate historical storms for verification
Used to determine frequency of occurrence

•Exposure data set – what is at risk?



��������	
���

�
����������������������������	
���

�
����������������������������	
���

�
����������������������������	
���

�
���������������������� ������

Input data bases for study

DEM: 30 meter data set created by KAC from SRTM, USGS,   
NOS, and Landsat derived near shore bathymetry

Land Cover: Classification of 2002 Landsat images, updated with 
MODIS data from Spring 2003

Soils – NRCS soils data sets

Surface Geology - USGS

Exposures: 2000 DOR Tax records
Census 2000 Block Group data
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Input Data Sets (continued)

• Historic Hazard Data:
– Hurricane tracks from NWS (1851-2003)

– Tornado tracks from NWS (1950-2002)
– Winter storm data from NWS and simulations 

(NCAR Reassessment, 1950-2000)
– USGS Seismic hazard data sets

– Historic Sinkhole Locations (FGDL, USGS)
– Wildland fire data from USFS, FDOF
– Global geologic data from RGS, USGS, KAC.
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Model Physics Example: Wind Field

Basic wind field characteristics:
Asymmetric wind field
Distribution of Winds

Note terrain effects: 
The wind at a point depends on
what is upwind of the point, as 
much as 10 miles.

Various models use different parameters
to simulate storms such as vmax, pmin, 
penv, etc.
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Wind Models

Air Force Global Weather Command
Standard Project Hurricane
Holland
Miller
Holton
Rankin Vortex
Georgiou
Bretschnider
SLOSH

Where possible, we use more than one model.
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Surface Friction and Topography

Four methods:

NONE: only two wind values – over land, or over 
water.

CELL: the winds are adjusted according to the 
land cover in the grid cell.

ASCE7: winds are adjusted according to the 
factors given in ASCE7-95.

TRAJ: trajectory based (Watson, 1995). Wind 
depends on upwind topography and land 
cover.
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Damage Functions

Australian Housing Survey (Damage Survey)
Foremost submission in Georgia (1995) (Claims)
Friedman (Claims)
Clemson1 (Sill, Reinhold, et al) (Claims and Eng)
Clemson2 (Rosowsky, Sparks, Huang) (Claims)
FCHLPM Professional Team (Eng. Judgment)
X-Cubed (Eng. Judgment)
Energy based (Watson 2002) (Theoretical)
Stubbs (Tex. A&M study for OAS) (Theory/Eng. Judge.)
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Damage Curves
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Hurricane/Winter Storm models used

• Nine wind models
• Four boundary layer models
• Nine damage functions
• Three flood models

• Total of 9x4x9 = 324 wind models
• Total of 9x4x3 = 108 flood (surge) models
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Wind Model Validation Example
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Comparison of observed and computed peak
winds for Hurricane Floyd (1999)

Correlation: 0.9222
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Comparisons with Tide Gauges
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Peak Surge Observations (Marilyn, 1995)
Storm Source Location Type Observed Modeled %error Error (m)
Marilyn 95 USGS SC 1 OB 0.98 1.00 2.50% 0.02

SC 2 OB 2.65 2.50 5.75% 0.15
SC 3 OB 2.90 2.50 13.68% 0.40
SC 4 OB 1.77 1.50 15.17% 0.27
SC 5 OB 1.52 1.50 1.60% 0.02
SC 6 OB 1.52 1.50 1.60% 0.02
SC 7 OB 1.89 1.75 7.42% 0.14
SC 8 OB 1.43 1.75 22.13% 0.32
SC 9 OB 2.04 2.00 2.09% 0.04
SC 10 OB 1.98 2.00 0.92% 0.02
SC 11 OB 1.59 1.80 13.54% 0.21
SC 12 OB 1.83 1.80 1.60% 0.03
SC 13 OB 2.59 2.20 15.11% 0.39
SC 14 OB 3.57 2.80 21.50% 0.77
SC 15 OB 2.90 2.50 13.68% 0.40
ST 1 OB 2.01 2.00 0.61% 0.01
ST 2 OB 2.16 2.00 7.61% 0.16
ST 3 OB 2.16 2.20 1.63% 0.04
ST 4 OB 2.32 2.20 5.05% 0.12
ST 5 OB 2.26 2.20 2.49% 0.06

Average: 0.18

Marilyn Storm Surge y = 0.6741x + 0.567

R2 = 0.9003
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Observed peak water levels from
post storm surveys on St. Croix 
and St. Thomas by the USACE
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Verification Example
TAOS/HP “earthdome” PVM

Donna (1960)

Field data is converted
to lat/lon points for
easy comparison with
simulation outputs. 
For Donna, 119 points
were entered. 
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Single Storm Verification : Hurricane Donna

y = 1.0176x - 0.1464
R2 = 0.9723
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Wave Validation

Comparison of operational (real time) wave forecast
and NOAA buoy reports
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Near RT TOPEX/Poseidon pass data
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Near real time T/P vs. Wave Forecast Model
Typhoon Danas Profile
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Overall Verification (Storm Surge)
TAOS/C 1min DTM Observed vs Computed Peak Surges

460 Observations
(18 US Atlantic/Gulf Hurricanes)

Best Fit Line:

y = 0.992x + 0.0149, R2 = 0.9664
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Comparison of 
Buoy,  Satellite, 
and CCM3 climate
model winds

Quantiles

maximum

 

 

 

quartile

median

quartile

 

 

 

minimum

100.0%

99.5%

97.5%

90.0%

75.0%

50.0%

25.0%

10.0%

2.5%

0.5%

0.0%

 26.500

 15.000

 12.600

 10.100

  8.000

  5.900

  3.900

  2.300

  1.100

  0.400

  0.000

Objective:
To compare observed winds and
waves from satellite and surface
sensors to the outputs of climate 
models, with emphasis on extreme 
events.

Considerations:
Different observation periods
Different sensor systems

Quantiles

maximum

 

 

 

quartile

median

quartile

 

 

 

minimum

100.0%

99.5%

97.5%

90.0%

75.0%

50.0%

25.0%

10.0%

2.5%

0.5%
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 17.120

 17.120

 14.878

 12.564

 10.640

  8.150

  6.080

  3.674

  2.186

  1.670

  1.670

Buoy 42001

Quantiles
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50.0%
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 18.057

 17.926

 12.443

 10.329

  8.628

  5.769

  3.466

  1.695

  0.676

  0.676

  0.676

Quantiles

maximum

 

 

 

quartile

median

quartile

 

 

 

minimum

100.0%

99.5%

97.5%

90.0%

75.0%

50.0%

25.0%

10.0%

2.5%

0.5%

0.0%

 15.894

 15.721

 14.343

 11.578

  9.401

  6.566

  4.174

  2.452

  1.196

  0.393

  0.354

QuikSCAT

TOPEX/Poseidon TAOS/CCM 3.10

Example is a buoy (42001) in 
the central Gulf of Mexico
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Prediction Limit Validation Tests

Used data from 1851-1982 to make a 20 year forecast for 1983-2002.

Validated wind forecast against 10,600 sites in the Atlantic Hurricane
Basin experiencing at least one 34 knot event in the record, using the 
SPH wind model.

Percentage of sites below prediction limit:

Predicted Observed
MLE (~50%) 52.8%
75% 75.2%
90% 89.9%
95% 94.6%
99% 99.1%
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Performance against insurance data

HTXO -2.29%
ATXO -0.54%
HNFO 2.57%
ANFO 5.40%
STXO 19.65%

HTXO -2.93%
ATXO 5.62%
HCXO 14.94%
ACXO 15.48%
HTAO 23.34%

Performance of selected public domain 
loss methods against claims reported by 
a major insurance company. 

Total is the percent error computed as 

Error = (observed – computed)/observed

53 models within 10% of Andrew
48 models within 10% of Hugo

Andrew (1992)
Using new
NHC Track

Hugo(1989)
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Comparisons against insurance models
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Spatial presentation of results

Resolution of underlying data bases
Effective 90m grid for this study
Terrain data is better, but model physics limits the
ability of models to use that data – “fridge in the ditch”

Level of aggregation:
Tax Parcel (for economic calculations)
Census BG (for population at risk)
ZIP Code  (most insurance models)
County
Region
State
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Break
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This is ELVIS

• The ELVIS ranking index is a state or county 
relative ranking of the relative risk of a site (based 
on loss costs).

• Allows the comparison of different areas and 
exposures according to economic factors.

• Sites can be census block groups, grid cells, or 
parcels.



��������	
���

�
����������������������������	
���

�
����������������������������	
���

�
����������������������������	
���

�
���������������������� ������

ELVIS Example: Monroe County

Population: 127
Housing Units: 205
Median Value: $225,000.00

Loss Cost (wood frame): $14.51 per $1000

Statewide Rank: 0.993241
County Rank:     0.708520

What it means:  this site is in the top 1% riskiest sites in Florida, but only 
in the top 30% in the county.  (Because Monroe is a very risky county!)

This data helps the user to prioritize sites relative to other sites in the 
County and State.
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Other hazards studied

• Tornadoes, thunderstorms, and hail
(added to windstorm losses)

• Sinkholes
• Earthquakes
• Tsunamis
• Wildland fires

All reduced to economic loss estimates 
(loss costs)
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Tornadoes

Tracks from 1950-2000

Rankin Vortex wind model

Terrain impacts different 
due to tight rotational 
vortex

Same damage models as 
other wind forces.

Tornado touchdown locations
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Seismic Risk

US Geologic Survey 
seismic data sets.

Probabilities 
computed using the 
KAC MIDGARD 
system.
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Wildfires

Fuel potential 
using US Forest 
Service National 
Fire Danger 
Rating system 
fuels models.

Climate and 
ignition potential 
used to determine 
frequency.
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Sinkholes

Assumed that if the 
structure is inside or 
within 30 meters of a 
sinkhole, the structure 
is lost. 

Risk layer used USGS 
surface geology, soils, 
and historic sinkhole 
location and sizes.
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Tsunamis

Cumbre Vieja volcano, 
on the island of La 
Palma, in the Canary 
Islands, is controversial 
threat to the entire 
Atlantic coast.

Other threats in include 
volcanoes and seismic 
action in the Caribbean 
and Central America.

Extra Credit: why is SE 
Atlantic not as high?
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Methodology references

• References are in the data dictionary.

Johnson, M. E., 1997. Caribbean Storm Surge Return Periods, Organization of American States Caribbean Disaster Mitigation Project Workshop, Kingston, 
Jamaica, October 31, 1997.

Johnson, M. E. and C. C. Watson, 1999. “Hurricane Return Period Estimation,” 10th Symposium on Global Change Studies, AMS 23rd Conference on
Hurricanes and Tropical Meteorology, Dallas, TX, 478-479.

Johnson, M. E. and C. C. Watson. (2003). “Risk Analysis of Oil Platform Storage Sites,” submitted. 

Watson, C. C. Jr, and Johnson, M. E., 2003: An assessment of computer based estimates of hurricane loss costs in North Carolina. Report for the North 
Carolina Department of Insurance, Raleigh, N.C.

Watson, C. C. Jr, Johnson, M. E., Simons, M., 2004: Insurance Rate Filings and Hurricane Loss Estimation Models, Journal of Insurance Regulation, April, 
2004 (in press).

Watson, C. C., Jr., 1992. “Monitoring Near and Off Shore Sediment Formations By Satellite,” International Society for Photogrammetry and Remote Sensing, 
XVIIth Congress 29, 321-324.

Watson, C. C., Jr., 1995. “The Arbiter Of Storms: A High Resolution, GIS Based Storm Hazard Model,” National Weather Digest, 20: 2-9.

Watson, C. C. and M. E. Johnson, 1999. “Design, Implementation, and Operation of a Modular Integrated Tropical Cyclone Hazard Model,” AMS 23rd 
Conference on Hurricanes and Tropical Meteorology, Dallas, TX.

Watson, C. C., Jr. 2002. “Using Integrated Multihazard Numerical Models in Coastal Storm Hazard Planning,” Solutions for Coastal Disasters (sponsored by 
ASCE and NOAA), San Diego, CA.

Watson, C. C., Jr. 2002. “Implications of Climate Change for Modeling Coastal Hazards,” Solutions for Coastal Disasters (sponsored by ASCE and NOAA), 
San Diego, CA.
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GIS Data sets and Formats

• Two primary products, available now for download

• Polygon file with hazard data

• Line file based on TIGER roads, with address and 
hazard data attached.

• All data sets in geographic (WGS84) projection

• Can be downloaded from web site; will also be 
supplied on CDROM
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Polygon file: *_grd

• Closest to the raw 
gridded data

• Available by county

• Each shapefile contains 
attributes with the hazard 
and economic loss data
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Line file: *_haz

• Based on the TIGER®
road files.

• Has all of the hazard 
data and loss costs 
attached to the lines.

• Has address data 
attached

• Can be used to batch 
address match external 
data sets with hazard 
data
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Using the Economic Loss Estimates

• Work through two examples:

– Shutters for house in Bay County

– What is the most vulnerable aspect of Bradford 
County and why?
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Mitigation example using shutters

• Assume shutters shift damage curve by 5mph.
• Assume contents damage tracks structure damage.
• Assume contents value is 70% of structure value.

• Use a $150,000 single family house as the 
example.  Contents value would be $105,000, for 
total value of $255,000.

• Good shutters cost ~ $8/ft2, or $5000 for example 
home.
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Compute average annual loss

$ 18,242,542 $ 2,810,332 $ 40,765,044 $ 4,047,237 $ 2,364,818,944 Single Family 

1ft Flood Mitigation 5mph Wind Mitigation Ave. Annual Loss (Water) Ave. Annual Loss (Wind) Total Exposure DOR Code

From the Bay County Loss Estimate Report:

Therefore, average annual loss is:

4,047,237
2,364,818,944  * 1000 = $1.71 per $1000 of exposure.

For our $255,000 exposure ($150,000 house + $105,000 contents), average 
annual loss is:

$1.71 * $255 = $436.05
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Compute mitigated loss

Therefore, average annual loss is:

2,810,332
2,364,818,944  * 1000 = $1.19 per $1000 of exposure.

For our $255,000 exposure ($150,000 house + $105,000 contents), average 
annual loss is:

$1.19 * $255 = $303.04

Recall previous loss was $436.05 – thus, the mitigation measure will save on 
average $133 per year.  If shutters cost $5000, average payback time is 37 years.
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Single event mitigation

From the “Event Based Loss Estimates (Wind)” table, total losses for single 
family structures is estimated at $317,575,744 on a total exposure of 
$2,364,818,944, for a loss cost of $13.43 per $1000.

Therefore, our loss in a category two storm is 
$13.43 x ($150,000 + $105,000) /1000 = $34,244.

Following the same process for the “mitigated” structure, our loss is $26,209. 

The shutters prevented $8034 in damages, for a net savings of $3034 above the 
cost of the shutters ($5000).
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Discussion: which is appropriate?

• For large number of structures over a given 
time frame, some will “benefit” from a 
mitigation effort, some will not.
– The loss cost and payoff time captures this 

aspect.

• For a single structure, the single event 
model shows the benefits from a given 
event.

• Which is “right”? 



��������	
���

�
����������������������������	
���

�
����������������������������	
���

�
����������������������������	
���

�
���������������������� ������

What is the most vulnerable aspect of 
Bradford County?

• Two approaches:

• Access report files and view data using on-
line mapping system.

• Download shape files and analyze in GIS.
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Economic Hazards

$ 15,185 $ 4,780 $ 1,990 $ 179,959 $ 355,031 $ 182,676 $ 523,488 $ 543,549,120 11,073 

Wildland
Fire Losses 

Earthquake
Losses 

Sinkhole
Losses 

1ft Flood
Mitigation 

5mph Wind
Mitigation 

Ave. Annual 
Loss (Water) 

Ave. Annual
Loss (Wind) 

Total
Exposure 

Total
Structures 

Wind is the greatest expense over time, and probably the easiest to mitigate.

Loading the table in to excel, we find that Mobile Homes have the highest loss 
cost (no surprise), but that in terms of property at risk and annual losses, both 
single family homes and structures classified as being on timberland result in 
more losses.

From the “Annual Economic Losses” table:
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Hazards to Population

11.64%37037498Single-Parent

15.36%1,5351,159489Below Poverty

13.61%4,5003,6661,287Disabled

11.40%1,7251,266385Elderly (65+)

2.49%3,4662,568154Minority

11.30%12,72010,4202,948Total Population

% high riskNo Damage
Light Damage (< 

10%)
Moderate Damage 

(10 - 30%)Population class

For wind hazards, 
does not seem to 
disproportionately 
impact any 
population groups.
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Notes and Cautions

• Techniques are for “average” structures in each of 
four classes (Mobile Home, Wood Frame, Concrete 
Block, Commercial).

• Many simplifications with respect to any specific 
structure – contents, structure types, etc., but more 
detailed data has problems in both acquisition and 
management (more detail does not always mean more 
accuracy!).

• Useful for planning and comparison.
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Field Verification

• Are the high hazard areas consistent with 
historical high hazard areas?

• Randomly pick several locations in “high 
hazard” and “out of high hazard” zones and 
check.
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Summary

The data produced by this study provides an analysis of a number of 
hazards faced in Florida:

Wind
Flooding
Tsunamis
Earthquakes
Wildfires
Sinkholes

Data and reports are available on-line at 
http://www.methaz.org/lmsmaps/
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After Lunch

• Questions and follow up.

• County specific issues.

• Take a nap.


