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Agenda

• What is catastrophe modeling?

• Catastrophe modeling impact on insurance operations

• Changing landscape

– Insurance

– Catastrophe modeling industry

– AEGIS

• Good data vs. bad data

• Model output

• Member reports

What is Catastrophe Modeling?

Three main components

FINANCIALENGINEERING

HAZARD

INSURED LOSS
CALCULATION

DAMAGE
ESTIMATION

POLICY CONDITIONS

EVENT
GENERATION

LOCAL INTENSITY
CALCULATION

EXPOSURE DATA

What are the events?
Where are the events?

What are the
exposures?

How does your
insurance policy 

respond?

What is the
resiliency of
the building?
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Model Impact

Catastrophe 
Models

Actuarial 
Capital 
Models

Risk 
Management

Reporting

Reinsurance 
Purchasing

Rating 
Agency 
Filings

Cat 
Event 

Response

Pricing
Risk

Transformation of insurance 

ri

DIGITIZATION
TECHNOLOGY

MITIGATION
ANALYTICS
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Changing Landscape for Catastrophe Modeling

Traditional catastrophe modeling 
companies

Changing Landscape for Catastrophe Modeling

Original catastrophe 
modeling companies

Current catastrophe 
modeling companies
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Catastrophe 
Management

UnderwritingLoss Control

Share
AEGIS

enhanced
data

Embed catastrophe 
modeling in the 

underwriting process

Align hazard tools 
across groups

Development of a New Data Aggregation Tool 

Automation of manual
processes

Facilitate data consolidation 
reports and analytics

Data Quality: Good Data vs. Bad Data

• Coordinates or street address

• Year of construction 

• Elevations

– Flood defenses

– % Value above grade

– Building elevation

• Construction type & construction quality

Key details needed to improve the accuracy of catastrophe modeling

Without this 
information 

assumptions have to 
be made and the 

uncertainty is greater.
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Model Output

Sample Annual Exceedance Probability Curve

28

1.0%

Member Reports

• Perils

– Hurricane including storm surge

– Earthquake and fire following

– Inland flood

– Wildfire

– Straight line wind, tornado, and hail

• Return period losses and average annual loss by peril

• Maps showing estimated losses and location values by peril

• Key locations driving loss by peril

• Estimated losses for key historical events

What is the exposure to critical equipment?
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Member Reports

Return period losses and average annual loss by peril

Member Reports

Maps showing estimated losses and location values by peril
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Member Reports

Key locations driving loss by peril

Member Reports

Estimated losses for key historical events
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Conclusion

• The cat modeling capabilities are transforming

• Better quality data will improve our understanding of risk

• Member-specific reporting can be provided 

Summary

AEGIS Modeling Capabilities

Justen Byrne
Vice President, Property Underwriting

AEGIS Insurance Services, Inc.
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Underwriting and Natural Catastrophe Modelling

• Does modeling affect premium and/or pricing?

• Both true and false are correct

TRUE or FALSE

Underwriting and Natural Catastrophe Modelling

• Do modeled results PROVE exposure?

• Both true and false are correct

TRUE or FALSE
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Underwriting and Natural Catastrophe Modelling

• Location address

– Number and street name, city, state, ZIP code

• Latitude and longitude: single best item of information

• Occupancy: co-gen, simple cycle, pipeline, terminal, etc.

• Construction: year built, number of stories, elevation, brick, steel, metal, etc.

Submission data quality – what does right look like?

Underwriting and Natural Catastrophe Modelling
Example

Address City County /
Province

State / 
Country Zip Latitude Longitude Elevation Flood

Defense Occupancy Year
Built

Total
Insured Value

Island of Haida
Gwaii of the North 
coast of BC

Haida
Gwaii

British
Columbia

Canada V8B 0C2 52°56'04"N 132° 07'50"W 5’ 5’ burm
Power Plant

(Hydroelectric)
1990 $$$$$$$$$$

North Side of 
Highway 11 on lots 
26, 27 and 28, 
Concession 4
(30km west of
Hearst, ON)

Hearst Ontario Canada P0L1N0 49.470013 -84.085990 10’
6’ concrete

dike
Power Plant

(Wood Biomass)
2000 $$$$$$$$$$

Highway 11 North 
Potter Road

Iroquois
Falls

Ontario Canada P0N1J0 48.521637 -80.533550 7’ none
Power Plant

(Natural Gas)
1995 $$$$$$$$$$
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Underwriting and Natural Catastrophe Modelling
Timing – From Submission to Modelled results

Underwriting and Natural Catastrophe Modelling

• Good, accurate and timely data allow underwriting to collect and analyze
natural catastrophe results

• Results are paired with regional historical data, engineering review and insight, and underwriting 
judgement relative to line size setting, sublimit and deductible application

Capacity and Pricing
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Underwriting and Natural Catastrophe Modelling

AEGIS and Our Members

Catastrophe Modeling

Jacqueline Noto
Senior Catastrophe Modeler
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Complexities of US Flood Modeling

FEMA Flood Map Considerations

Out-of-date, Incomplete, Subject to Appeal
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Modern Flood Modeling Powered by Grid Computing

KatRisk High-Resolution Flood Mapping Using the Titan Supercomputer

See NPR Podcast:
Supercomputing Flood Maps Using the Titan Supercomputer

Katrisk 100 return period flood map 

10 meter resolution, US & Canada

Key Benefit: Fill In the Gaps, Retrieve a Second Opinion

Example: Flood Hazard Comparison Matrix For a Single Account

Not 

Mapped
X     A & V  Total

No Flooding 49 4301 130 4480

Less Than 1 ft 22 1089 347 1458

1 to 3 ft 6 128 73 207

3 to 6 ft 7 155 59 221

6 to 10 ft 24 57 81

10 to 20 ft 2 5 26 33

More than 20 ft 1 3 4

Total (#Locs) 86 5703 695 6484

FEMA FLOOD ZONE

K
A
TR

IS
K
 F
LO

O
D
 

D
EP

T
H
 B
A
N
D

FEMA and KatRisk Agree

FEMA Underestimates Flood

FEMA Overestimates Flood
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Key Benefit: Learn the Estimated Depth of Flooding and Use It 

Example: Using KatRisk vs. FEMA to Measure or Plan Mitigation

51.0 ft – Design Flood Elevation
52.0 ft – Critical Equipment Design Elevation

48.5 ft – FEMA 100yr Water Surface
48.0 ft – FEMA Nearest Base Flood Elevation (BFE)
47.7 ft – Ground Elevation

FEMA: 4ft Above Ground

KatRisk 100 yr Flood Water Surface

KatRisk 500 yr Flood Water Surface
KATRISK: 6 ft Above Ground

Advancing AEGIS Modeling Capabilities

1. Strengthen the Core

• Flood: Use KatRisk flood 
maps to measure 
mitigation

• Hurricane & Earthquake: 
Improve the quantity and 
quality of secondary 
modifier characteristics to 
accurately represent the 
exposure
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Using Imagery – Highlights Magazine 

Check… and Double Check

By Martin Filchock

+1000
Insurtech Innovations
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New Generation of Tornado, Hail, Straight-Line Wind Modeling 

Karen Clarke & Company

Tornado / 
Wind

Hail

Old New

Advancing AEGIS Modeling Capabilities

1. Strengthen the Core 2. Grow the Core

• Flood: Use KatRisk flood 
maps to measure 
mitigation

• Hurricane & Earthquake: 
Improve the quantity and 
quality of secondary 
modifier characteristics to 
accurately represent the 
exposure

• Tornado / Hail: Adopt new 
peril model

• Claims-Based View:
Develop proprietary view 
of unique damage 
relationships, i.e. 
renewable energy
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Wildfire Modeling #1 Driver of Risk: Exposure

Changes in Wildland-Urban Interface (WUI)

Source: Radeloff, et. Al. Rapid growth of the US wildland-urban interface raises wildfire risk, 2018

Mapping Wildfire Risk

Population Exposed Within High Hazard Wildfire Zones by Service Territory
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Advancing AEGIS Modeling Capabilities

1. Strengthen the Core 2. Grow the Core

• Liability Wildfire: Use 
models for more than 
property risk modeling

• Support the Members:
Discover and fulfill 
external needs using 
models

3. Leverage the Core

• Flood: Use KatRisk flood 
maps to measure 
mitigation

• Hurricane & Earthquake: 
Improve the quantity and 
quality of secondary 
modifier characteristics to 
accurately represent the 
exposure

• Tornado / Hail: Adopt new 
peril model

• Claims-Based View:
Develop proprietary view 
of unique damage 
relationships, i.e. 
renewable energy

Advancing AEGIS Modeling Capabilities

1. Strengthen the Core 2. Grow the Core

• Liability Wildfire: Use 
models for more than 
property risk modeling

• Support the Members:
Discover and fulfill 
external needs using 
models

3. Leverage the Core

• Flood: Use KatRisk flood 
maps to measure 
mitigation

• Hurricane & Earthquake: 
Improve the quantity and 
quality of secondary 
modifier characteristics to 
accurately represent the 
exposure

• Tornado / Hail: Adopt new 
peril model

• Claims-Based View:
Develop proprietary view 
of unique damage 
relationships, i.e. 
renewable energy

Loss Control Claims Members
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