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Making Accurate Actuarial Modeling Decisions 
 Given the dynamic weather and market conditions within the US, it’s critical for 

insurers to have robust and granular hazard risk models to help in their actuarial 
modeling and pricing decisions. 

 Combining external data such as wildfire risk, earthquake risk, hurricane risk and 
other specific hazard perils with your company’s loss data will result  in better pricing 
and by-peril modeling. 
 

 The two components critical to accurate risk understanding are: 
 High accuracy risk location assignment 
 Highly granular risk hazard geo-spatial models 

 

Objectives for today’s discussion: 
 
 The need for parcel level risk assignment 
 Overview of Major Loss Perils 
 Hurricane Driven Storm Surge 
 Flood Risk Outside FEMA Zones (Flood Risk Score/Flash Flooding Risk/Basement 
 Flooding-Sewer Backup 
 Wildfire Risk 
 New Hazard Risks Solutions 
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It Starts With Accuracy Locational Assignment 
The most extensive and current parcel boundary map in the U.S. 

 There are an estimated 144.3 
million privately owned parcels in 
the U.S. 

 CoreLogic has converted and 
normalized about 137.8 million 
parcels  

 This is combined with an innovative 
and proprietary geo-coding engine 

 Together, these tools go beyond 
county, zip or estimated accuracy 
to enable property level:  
 Geocoding accuracy 
 Risk assessment 
 Risk concentration 
 Granular and accurate results 
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Parcels as the Relational Link 
PIN: 1222260022310
Property Address:  276 BAL BAY DR 
Owner: BEV SIEVERT
Land Value: $9,892,934
Building Value: $2,349,327
Market Value: $12,242,261
Assessed Value: $9,375,066
Adj Sq Footage: 9,988
Year Built: 1977
Bedrooms: 9
Baths: 10
Stories: 2
Living Units: 2 2
Adj Sq Footage: 9,988
Lot Size (Sq Ft): 46,279
Year Built: 1977
Construction: Composite
Pool: In Ground
Roof Cover: Tile

Geocode
Latitude 25.898951
Longitude -80.126806
Address Line 276 BAL BAY DR
City/State Zip MIAMI BEACH FL 33154
PxPoint Data Set PARCEL

Elevation, Slope, and Aspect
Elevation (Feet) 1.31
Slope (Degrees) 0
Aspect Flat

Mainland Determination & Distance 
Distance to Seaward Water Feature 101 feet
Seaward Water Feature Name Biscayne Bay
Mainland: Yes or No No

Coastal Storm Surge
Risk Value 5
Risk Level Extreme

Hurricane Landfall Probability
% Tropical Storm Risk (Winds 39 - 73mph) 5.3
% Tropical Storm Risk (50-yr) 93.5
% Hurricane Risk (Cat 1-5 Storms) 1.6
% Hurricane Risk (50-yr) 56.3
% Intense Hurricane Risk (Cat 3-5 Storms) 0.4
% Intense Hurr. Risk (50-yr) 19.9

Flood Risk
Flood Hazard Zone AE
Undeveloped Coastal Barrier Area COBRA_OUT
Special Flood Hazard Area (SFHA) IN

Damaging Winds
Straight Line Wind (SLW) Risk Moderate
SLW Frequency 1 Event Every 4 - 6 Years
Hurricane Risk Very High
Hurricane Frequency 1 Event Every 3 - 5 Years
Tornado Risk Moderate
Tornado Frequency 1 Event every 5 - 8 Years

Sinkhole
Risk Low
Distance to Very High Sinkhole Risk Greater than 10 miles

Wildfire Risk
Brushfire Risk Urban
Nearest high-risk value Very High
Distance to High/Very High > 1 mile

Parcel Information 
 PIN:    1222260022310 
 Address Line:   276 BAL BAY DR 
 City/ State/ Zip:   BAL HARBOUR FL  33154 
 Latitude: 25.898951 
 Longitude: -80.126806 

•  The Parcel Identification    
Number (PIN) or Address links the 
physical parcel to real estate data; 
and  
•   Latitude/Longitude links the 
hazard risk and reg. compliance 
data to the parcel. 
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Geocode Comparison 
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Policy Households 
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Accurate Location Enables Hazard Risk Analytics 
Scientifically Based Risk Models: 
  Hurricane 

 Storm Surge (Salt Water Flooding) 
 Wind & Wind Debris 

 Convective Storm 
 Flooding (Riverine, Flash Flood, 

Sewer backup) 
 Hail & Lightning 
 Tornado & Straight-line Winds 

 Geological 
 Earthquake 
 Sinkhole 

 Wildfire & Fire Protection 
 Single Risk Score 
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Understanding Hurricane Driven Storm Surge Risk 
& Inland Flooding Risk 

–  8 
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Storm Surge Model 
Multiple simulations and variables for each category of storm 
to derive a range of storm surge heights including: 
 Wind speed 
 Hurricane speed 
 Direction (track) 
 Barometric pressure 
 Tide 
 Bathymetry (water depth) 

Results 
 Surge height range aggregated for each category and 

then superimposed on elevation data. 
 Barriers (impediment to flow) identified and used to 

truncate surge polygons. 
 Final polygons attributed with risk values ranging from 1 

(Low) to 5 (Extreme). 
Scoring 
 Extreme Risk : category 1 to category 5 storm (highest 

overall risk – most frequently inundated) 
 Very High Risk: cat 2 through cat 5 
 High Risk: cat 3 through cat 5 
 Moderate Risk: cat 4 through cat 5 
 Low Risk: category 5 storm 
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Storm Surge Risk at the Parcel Level 
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2013 Storm-Surge Inundation Versus  
Fresh-Water Flooding 
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FEMA Flood Zones vs. Storm Surge Inundation 
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River Flooding 

Coastal Flooding 

Pond and Lake Flooding 

Elements of Flood Risk Score 

Flood Elevation 
 

Flood Frequency 
 

Property Elevation 
 

Distance to Flood 
Source 

 
Flood Zone Geometry 

 
Watershed Hydrology 

 
Riverine and Coastal 

Hydraulics 
 

Coastal Impact 
 

Levee Impact 
 

Dam  Impact 
 

Localized Flood Hazards 
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Basic Concept of Flood Risk Scoring 

 Create comprehensive spectrum of flood risk classifications  
 Above & below 100 -year flood elevation, up to 5,000-year flood event  
 10-100 score 

 Compare unknown (targeted property elevation) to known risk point (100-year flood 
elevation) 
 Derive risk scores based on elevation variances (elevation difference between 100-year 

elevations and property elevations) 
 The challenge: To build the100-year flood surface/profile to cover national rivers,         

lakes, coastal zones, and other water bodies 

100-Year Elevation  
Hydraulic Profile 
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Lower Flood Frequency 
Lower Flood Risk 

Higher Flood Frequency 
Higher Flood Risk 
Higher Repetitive Loss  

Elevation 
Variance 
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Flood Risk Score Analysis: The 2008 Midwest 
Flood in Cedar Rapids 

 This is an example FRS 
analysis  

 The land parcels were 
colored by flood risk rating  

 Property risk lined up with 
the inundation boundary 
from FEMA nicely 

 A large number of 
properties beyond X500 
were rated as “Moderate 
and Higher” risk  
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Flood Risk Score Analysis: Boulder 
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Flash Flooding Events  
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Components of Flash Flooding Risk Model 
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2013 Boulder Flood Study: 

 The FEMA flood map was developed based on river miles but not “dry” land.  FEMA 
puts the site in a X zone and FRS rated this site as “Low” inundation flood risk  

 FFRS rated the Utah Ball Park as “Extreme” flash flooding risk site (FFRS = 91)   
 FFRS is a comprehensive tool. A tennis court nearby wasn’t inundated.  FFRS rated 

the site as Low (FFRS = 19).  FFRS  accurately captured the flood risk in the area  
 

Tennis Court 

Ball Field 
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Risk = 91 

Flash Flooding at Utah Park in Aurora, Co 

Very Low Low Moderate High Very High Extreme 
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Wildfire Risk 

–  21 
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Wildfire Risk Determination 

20% of Total Risk 

80% of Total Risk 

Vegetation 

Composition 
Class 

Aspect 

Slope 

Wildfire Risk 

Slope 

Aspect 

Fuel Load 

Condition 
Class 

Topography 
Fuel 

Data Elements 
 
 Digital Elevation Model (DEM) 
 Satellite Imagery 
 Vegetation Condition Class data  

W
ildfire R

isk 

Data Granularity 
 
 Input cell size based on 30m grid 
  All layers sampled at 30m  
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Wildfire Risk: Los Angeles & Boulder  
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Wildland/Urban Interface (WUI) 
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Single Wildfire Score 

 Wildfire risk on the property 
 Distance to nearest High or Very High risk 
 Distance to Wildland 
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Wildfire Risk: Western States 
Residential properties potentially at risk of wildfire damage by risk score 
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Black Forest Fire: Colorado 
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Black Forest Fire: Colorado 

Wildfire Single Score # Homes Percent Properties By Single Score Average Distance to WUI Home Values By 0-100 Category
0 to 50 0 0.00% N/A N/A
51 to 60 0 0.00% N/A N/A
61 to 80 15          2.90% 6,311.33 $3,092,700.00
81 to 100 501        97.10% 4,070.78 $129,659,933.00
Total Properties 516        100.00% $132,752,633.00

Brushfire Risk # Homes Percent Properties By Risk Category Home Value Total by Risk
Agriculture (Low) 1 0.19% $734,500
Urban (Low) 0 0.00% $0
Low 19 3.67% $4,849,100
Moderate 0 0.00% $0
High 51          9.85% $11,692,333
Very High 445       86.30% $115,476,700
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Q&A Session & Thank You 
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