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 Workshop Goals

Understanding how the changing weather patterns impacts 
property losses

 Severity and Uncertainty affects insurability

 What we do matters:
     •. Facilities Management
     •  Building Practices
     •. Capital Improvement Plans
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State the Obvious: Losses are Increasing

Global Weather / Climate Hazards (1970 – 
2023)
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What Perils Are Driving the Increased Loss?
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U.S. SCS Losses a Dominant Driver of Insured Losses Globally

Q1/Q2 U.S. Insured Losses from SCS 
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Wildfires are Increasingly More Destructive
Trends Leading to Today’s Risk

Wildfires Are Getting Bigger…

Data: USFS Fire Occurrence Database; NIFC
Graphics: Aon

United States Annual Aggregate Wildfire Acres Burned

Wildfires Are Causing More Loss…

3.6M Acres
1992 – 2001 Average 
Burn Area

6.9M Acres
2002 – 2011 Average 
Burn Area

7.9M Acres
2012 – 2021 Average 
Burn Area

70%
Percent of Loss 

after 2014

Data and Graphics: Aon (Catastrophe Insight)

US Wildfire Events Exceeding $1B in Insured Loss

Aggregate US Wildfire Losses
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Climate Change Impacts on U.S. Physical Hazards 
Assessed by IPCC in Assessment Report 6

Coastal Flooding

Extreme Heat

Drought

Extreme Rainfall

Hurricane Wind

Severe Convective 
Storm

Wildfire

Fluvial Flooding

Scientific

 Confidence

~
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Complexities of Understanding Changing Risk

Exposure

Where and how we build is critical in 
understanding potential physical risks posed by 
natural hazard events

Uncertainty

Varying levels of confidence on climate change 
influence on individual perils in specific regions

Attribution

Weather has always and will always occur

Quantifying the “fingerprints” of climate change 
remain a challenge despite knowing its 
existence

Hazard

Acceleration of more unusual weather behavior 
with greater and more impactful incidents on a 
per event basis

Replacement Costs / Misc.
Higher cost of labor and goods adds to 
recovery / rebuild costs

Can result in compounded implications to 
global supply chain

People

Continued population migration pattern into 
known high-risk natural peril regions

Source: Catastrophe Insight
10
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A reduction in 
overall 

frequency of all 
storms

 

Increased 
rainfall rate on 

average 

 

Increased 
storm surge 

risk due to sea 
level rise

 

Increased 
frequency of 

severe cat 4-5 
storms

 

Increased 
intensity of 
winds on 
average

 

The Expected Response of Atlantic Hurricanes to Climate Change 

Increasing 
confidence

 

Anthropogenic warming will make hurricanes more impactful due to increased intensity, higher rainfall 
rates, and more severe storm surge on average
 

11Proprietary and Confidential



Aon and Columbia University Collaboration on Global TC

Frequency Factors: Based on CMIP6 climate model output to 
provide landfall changes by category and region

Results: Only account for future changes to hazard

Results: Current exposure and vulnerability maintained

Scenario: CRH (Favorable Environment)

AAL: Average Annual Loss
100: 100 yr Occurrence Exceedance Probability

-------------------------------------------------------------------------
Takeaways

Biggest loss changes: Southeast, Mid-Atlantic, Northeast
**Mid-Atlantic & Northeast started w/ lower base losses**

Warmer oceans / atmosphere promotes hurricanes having 
tropical characteristics at higher latitudes

Global Climate Model (GCM) output does not account for 
interannual variability or explicit effects of ENSO phase on 
seasonal activity

Source: Aon (Impact Forecasting)

Regional loss difference from current environment for industry in 2040 
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Sea Level Rise Threatens Growing Civil Infrastructure

Source: Abdelhafez, M.A., Ellingwood, B. & Mahmoud, H. Hidden costs to building foundations due to sea level rise in a changing climate. Sci Rep 12, 14020 (2022).
Dept. of Civil and Environmental Engineering, Colorado State University - https://doi.org/10.1038/s41598-022-18467-3

• Coastal infrastructure is 
especially vulnerable to the 
effects of sea level risk (SLR) 
and increased storm surge risk 
as a result of climate change

• Saltwater intrusion as a result 
of SLR can lead to significant 
and unexpected expenses 

• Higher water levels and forces 
cause significant shifts in loads 
on structures, as well as 
elevated risk of storm surge 
inundation and sunny day 
“nuisance” flooding

0.1 - 0.25 in/year
Less than 0.1 
in/year
0.25 - 0.35 in/year
> 0.35 in/year
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https://doi.org/10.1038/s41598-022-18467-3


Population (Exposure!) Expansion in Higher Risk Areas
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Percentage Population Growth by State (2000-2021)
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Population (Exposure!) Expansion in Higher Risk Areas

Data: U.S. Census Bureau

Graphic: Aon (Catastrophe Insight)

• An expansion of the urban footprint, as shown above, will increase the likelihood that an 
event will impact the city, increasing event frequency 

• An increased concentration of exposure within the urban footprint will increase the 
aggregated loss total of an event, increasing event severity
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Expanding Urban Footprints Contribute to Wildfire Loss
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Interannual Variability (and Bias!) of Local Severe Storm Reports

Source: NOAA
Graphic & Analysis: Aon (Catastrophe Insight)

Eastward shift in 
tornado alley threatens a 

larger population

Evidence of increasing 
trends in severe hail east 

of the Rockies

Increasing trend in 
number of damaging 

wind reports across the 
central and eastern U.S. 
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What Does All This Mean for the (Re)Insurance Industry? 

 

Natural disasters have numerous effects beyond the immediate damage to property and infrastructure, 
affecting access to (re)insurance and negatively impacting profitability 

Property Insurance Loss Activity and Profitability 

Projected Profitability 
Scenarios

Loss Ratio: 1996 to 2025P

A

B

Avg: 64% 

Source: S&P Capital IQ

More Probable 
Scenario

Property insurers have not experienced a highly profitable year since 2016, and while the market began to stabilize 
in early 2022, increasing severity and frequency of weather-related perils (such as Hurricane Ian and H1 2023 

SCS events), as well as the continued inflationary environment, have caused additional headwinds
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Market participants in disaster-prone areas are being challenged to address rising systemic risk 
and growing volatility by identifying ways to reduce risk from natural catastrophes



Climate’s Impact on the Municipal Property Market

• Increase in convective related storms in the northeast creating lightning strikes, power 
surges, and torrential rainfalls overwhelming existing drainage systems

• Year-round exposure to water related losses
• American Meteorological Society Journal – June 15, 2016

• Northeast “Warm Season” – April through September
• 30-40% increase in mid-level precipitation

• Designated Catastrophes by Insurance Services Office (ISO)
• CAT2172 – 10/25/2021 – 10/27/2021) “Bomb Cyclone” - 90 mph winds (38 towns)
• CAT2212 (1/15/2022 – 1/18/2022) – Freeze-up Event (17 towns)
• CAT2273 (12/21/2022 – 12/25/2022) – Freeze-up Event (9 towns)
• CAT2318 (2/2/2023 – 2/5/2023) – Freeze-up Event (52 towns)
• CAT2361 (8/4/2023 – 8/8/2023) – Flooding Event (5 towns)
• 9/11/2023 – Flooding Event (11” rainfall) – Leominster area
• CAT2383 – (12/16/2023-12/18/2023) – Wind/Flooding Event (18 towns)

What we are seeing…



 Financial Impact

Climate change will impact property insurance pricing, terms and reinsurance worldwide

 
The insurance industry is in a state of evolution as a result of increasing  climate loss trends

Reduction in risk from a vulnerability perspective is going to be much more important moving 
forward with your property insurance placement  

 





Priorities Change…



Priorities Change…
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* Formerly know as: Association of Physical Plant Administrators

*





Deferred Maintenance

2013



https://www.massschoolbuildings.org/building/prerequisites/maintenance_cap_planning



Facilities Condition Assessment 
You Don’t Know What You Don’t Know





Know your Buildings - Tail of Two Schools

1900 - ….. 2015 - beyond



1800s - 1920s Solid Brick

https://archinect.com/blog/article/150038321/a-history-of-the-new-york-city-brick-and-how-it-got-laid





Wood Over Time







https://www.mass.gov/info-details/building-energy-code
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TSKP Architects - CMTA



QUESTIONS
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