
2022 
Catastrophe 
Review
EXECUTIVE SUMMARY

Moody's RMS
Event Response Report



2 2019 Catastrophe Review

Table of Contents

Introduction 

Large Losses Highlight Need for Better Risk Management ................................3

Another Example of “It Only Takes One” .....................................................................5

Tropical Cyclone .............................................................................................................................8

Hurricane Ian: Florida’s Game-Changer ....................................................................... 9 

Hurricane Ian’s Challenging Forecast ...........................................................................14

Windstorm: February Windstorm Trio: Reminder of Windstorm Risk      
Reality in Europe ...........................................................................................................................19 

Coronavirus Pandemic: COVID-19 Pandemic ...............................................................25

Meet the Authors .........................................................................................................................31 



3 2022 Catastrophe Review | Large Losses Highlight Need for Better Risk Management

As shown in recent hurricanes, 

particularly Irma, the claims process took 

a few years to be closed. In most cases, 

the total loss estimate exceeded the initial 

market estimates. We believe that this will 

be the case for Ian as well, given the size 

of the event and as the costliest hurricane 

in the last three decades. 

In the first half of 2022, a major flood in 

Australia, hailstorms in France, winter 

storms in North America, and a heat wave 

and wildfires in Europe all resulted in 

billions of dollars of economic and insured 

The global natural catastrophes of 2017–21 

caused US$1.2 trillion in economic losses 

and close to US$500 billion in insured 

losses, and 2022 added around US$120 

billion in insured losses, according to 

Munich Re. The unprecedented losses 

year after year in the last six years, with 

an average of more than US$100 billion 

per year, pose significant challenges to 

understanding, managing, and pricing 

future weather-related risks.

In September 2022, Hurricane Ian made 

landfall in Florida, causing substantial 

wind, storm surge, and flood damages. 

Moody’s RMSTM estimates U.S. insured 

losses to be between US$53 billion and 

US$74 billion, with a best estimate of 

US$67 billion. Given the importance of 

this event, Moody’s RMS sent two teams 

of modelers, engineers, and experts to 

conduct field reconnaissance and survey 

wind, storm surge, and flood damage 

a few days after landfall. And again in 

mid-November, our engineering team 

visited the impacted area to gather 

required data about cleanup, recovery, 

and construction. They met with a few 

clients in the region to better understand 

the claims process, post-event loss 

amplification (PLA), and the impact of 

inflation on construction materials, social 

inflation, and more. 

Mohsen Rahnama  
Moody’s RMS Chief Risk Modeling Officer 

We will manage 
rapidly changing 
future risks by 
updating our models 
to reflect lessons 
learned from recent 
events and providing 
flexibility within 
applications to 
enable clients to  
add their own    
views of risk. 

Large Losses 
Highlight Need 
for Better Risk 
Management
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losses. In the U.S., in addition to Hurricane Ian, several 

severe convective storm events and the late-December 

winter storm in the Northeast further contributed 

significantly to overall 2022 losses. 

Last year, the Moody’s RMS Event Response team 

supported the industry by providing accumulation 

information footprints for 40 events. We also provided 

detailed stochastic event selections or hazard footprints 

for the most significant of these major events.

The increase in frequency and severity of weather-

related events was a major contribution to overall losses 

in every region. The record losses of 2017–22 are a 

wake-up call for the industry to better assess, manage, 

and transfer the risk of future climate-related events. 

The industry challenges of dealing with unprecedented 

losses in recent years are mainly due to changes in the 

landscape of climate-related risks. Secondary perils 

such as flood, wildfire, and severe convective storms, 

along with large exposure changes, social inflation, and 

non-modeled losses, contributed significantly to overall 

economic and insured losses.  

There are additional increasing trends of flood losses 

globally across Asia, Australia, Europe, Latin America, 

and the U.S. As the data shows, the magnitude of flood 

losses has increased in recent years. Now, the century 

return period for flood has a much shorter return period, 

mainly due to climate change. The significant increase in 

floods, severe convective storms, winter storms, wildfires, 

and heat stress events clearly shows the signature of 

climate change. 

From the insurance perspective, historically these events 

have been considered as secondary perils. However, 

in recent years, the magnitude and frequency of these 

costly events have highlighted the rapidly changing 

landscape of risk. Due to this, the industry and regulatory 

bodies must take different approaches to managing 

future risks. Also, other compounding parameters 

such as large exposure changes, undervaluation, social 

inflation, non-modeled losses, and recent global inflation 

are all contributing to the increase in insured losses.

Our goal is to partner with the industry as we move 

through these transformations. We will manage rapidly 

changing future risks by updating our models to reflect 

lessons learned from recent events and providing 

flexibility within applications to enable clients to add 

their own views of risk. 

Traditional P&C underwriting and risk management will 

need updating in light of changes in physical risk – due 

to the increase in frequency and severity of events 

caused by climate change. Going forward, insurers must 

evaluate and revise underwriting approaches to consider 

climate change in their risk selection process while also 

accounting for attritional losses, changes in exposure, 

undervaluation, and post-event loss amplification.  

Moody's RMS loss estimate ranges and industry reported losses for U.S. hurricane events 2016–22 (Source: Moody's RMS; industry sources)
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“It only takes one.” This mantra was 

already at the forefront of the industry’s 

thoughts following 2021 and Hurricane 

Ida, but it turned out to be once 

again very apt for the 2022 North 

Atlantic hurricane season. With an 

above-average season expected but 

an uncharacteristically quiet August, 

the industry was waiting to see if the 

forecasts were going to be wrong: Were 

we going to have the first quiet North 

Atlantic hurricane season since 2015? 

Then in late September, Hurricane Ian 

re-highlighted that it only takes one 

event to create a memorable or costly 

season. Following a highly uncertain 

forecast on approach to the Florida 

coastline, Ian unfortunately caused 

catastrophic wind, unprecedented 

storm surge, and non-negligible flood 

damage. Landfalling in a precarious 

Florida market amid rising inflation, 

Hurricane Ian is anticipated to be one of 

the costliest U.S. hurricanes on record 

that will have lasting effects on Florida 

and the insurance industry.

Although Hurricane Ian and its historic 

nature will certainly be the most 

memorable event of the 2022 season, 

Hurricane Nicole came along late in the 

season to remind us that November 

hurricanes can occur, and to complicate 

the aftermath of Hurricane Ian for the 

industry. 

Beyond the notable hurricane season, 

2022 saw the first landfalling Japan 

typhoon event since 2019. Although 

Typhoon Nanmadol did not deliver 

the impact anticipated, it was a key 

reminder to the region of the 2018 

season – and that it’s not only the North 

Atlantic where “it only takes one” storm.  

The industry was also reminded of 

the potential of European windstorm 

risk in 2022, with several events 

occurring in quick succession. The 

trio of Dudley, Eunice, and Franklin 

(Ylenia, Zeynep, and Antonia) caused 

widespread damage across Europe, and 

the combined effects of Dudley and 

Eunice resulted in the most significant 

European windstorm impact in years.

Elsewhere, Australia saw its costliest 

natural catastrophe event on record. 

Unprecedented rainfall throughout 

Queensland and New South Wales 

resulted in devastating flooding that 

subsequently caused exceptional losses. 

Moody’s RMS utilized our flood hazard 

map data to fill in the gaps in areas that 

were affected, but missed by satellite 

data, to estimate the extent of this 

significant event.  

In an ever-changing, developing market 

landscape of global catastrophes, 

response to the most impactful 

events requires analysis of information 

from a variety of sources to provide 

Another Example of
“It Only Takes One”  
Sarah Hartley  
Manager, Moody’s RMS Event Response 
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a comprehensive view of risk. The 2022 hurricane 

season saw the timely return of real-time in-person 

reconnaissance following the restrictions of the 

COVID-19 pandemic. This on-the-ground approach 

provided valuable insights in the aftermath of Hurricane 

Ian and enhanced our support to clients during this 

unique and historic event. 

Timeliness and accuracy remains a critical balance to 

ensure that we deliver the most credible analysis to our 

clients. In recent years, Moody’s RMS has made several 

process enhancements to improve efficiency and 

continue to reduce delivery time lines. 

In 2022, the Moody’s RMS Event Response team 

continued to dynamically support the events that 

unfolded, providing more frequent layers for the 

ExposureIQ™ application on the Moody’s RMS 

Intelligent Risk Platform™ – with more to come in 

2023. In total, the Moody's RMS Event Response team 

monitored over 120 events, continuing our commitment 

to live response and support for our industry in its most 

critical moments. 

This on-the-ground 
approach provided 
valuable insights in the 
aftermath of Hurricane 
Ian and enhanced 
our support to clients 
during this unique and 
historic event. 

(Source: Moody's RMS)
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United States

Hurricane Ian:

US$53–74 Billion
Moody’s RMS estimate

Hurricane Nicole:

<US$2 Billion
Moody’s RMS estimate

Europe

Windstorms Dudley, Eunice, 
and Franklin (Ylenia, Zeynep, 
and Antonia):

€3.739 Billion
Market estimate (PERILS)

France Hailstorms:

€3.9 Billion
Market estimate (France Assurers)

Asia-Pacific

Australia Floods:

AU$5.65 Billion
Market estimate 
(Insurance Council of Australia)

Major Event Loss Estimates around the Globe
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Hurricane Ian is expected to be one of the costliest 

events on record and a memorable one for the  

(re)insurance industry. This section recaps Hurricane 

Ian’s path and impacts, highlights the insights we 

gathered from in-person reconnaissance in the 

immediate aftermath of the event, and outlines the 

key market factors that we will be following over 

the coming months and years as claims are settled. 

In addition, this section explores Ian’s challenging 

forecast and how Moody’s RMS HWind real-time 

forecasts provided insights into the storm’s trajectory. 

Tropical 
Cyclone

James Cosgrove  
Senior Modeler, 
Moody's RMS Event Response   
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“It only takes one.” That’s a phrase we often use at 

Moody’s RMS to underline that it only takes one event to 

make a hurricane season memorable or costly. For many 

reasons, Hurricane Ian was “the one” in 2022. Among 

the costliest landfalling U.S. hurricanes on record, Ian 

caused catastrophic wind and storm surge damage in 

southwestern and central Florida and the Carolinas. 

Moody’s RMS estimates insured losses in the U.S. from 

Hurricane Ian to be between US$53 and US$74 billion, 

with a best estimate of US$67 billion.

Ian Strikes Florida and South Carolina

Hurricane Ian made landfall as a high-end Category 

4 major hurricane near Cayo Costa, Florida, on 

Wednesday, September 28. At landfall, Ian had maximum 

one-minute sustained wind speeds of approximately   

150 mph (240 km/hr) and a central pressure of 940 hPa, 

according to the National Hurricane Center. Based on 

these maximum sustained wind speeds, Ian is tied for 

the fifth-strongest hurricane on record to impact the 

U.S. – only behind Labor Day (1935, 185 mph), Camille 

(1969, 175 mph), Andrew (1992, 165 mph), and Michael 

(2018, 160 mph) – and tied for the fourth-strongest 

hurricane to make landfall in Florida. Coincidentally, Ian 

made landfall in Florida at the same location and at the 

same intensity as Hurricane Charley (2004). 

A few hours after the first landfall, Ian officially made a 

second landfall in Florida, over the mainland just south 

of Punta Gorda near Pirate Harbor. At this landfall, 

the system had one-minute maximum sustained wind 

speeds of 145 mph (235 km/hr) and a central pressure of 

942 hPa.

Ian tracked slowly to the northeast across Florida. 

It brought destructive hurricane-force winds to a 

broad swathe of southwestern and central Florida 

and a catastrophic storm surge to the coastline of 

southwestern Florida. Multiple observation stations 

reported wind gusts in excess of 100 mph (161 km/hr), 

with a maximum observation of 140 mph (225 km/hr) 

reported near Cape Coral, Lee County, Florida. 

A storm surge with inundation of an unprecedented 12 to 

18 ft (4 to 5.4 m) above ground level was reported along 

the southwestern Florida coast. The city of Fort Myers 

was hit particularly hard with a 7.26 ft (2.21 m) surge – a 

record high. Overall, observed surge heights were in line 

with National Hurricane Center forecasts of up to 18 ft 

(5.5 m) in areas between Englewood and Bonita Beach. 

Hurricane Ian: Florida’s 
Game-Changer  

(© Gage/Adobe Stock)

James Cosgrove  
Senior Modeler, 
Moody’s RMS Event Response

Jeff Waters 
Staff Product Manager, 
Moody’s RMS Product Management

Firas Saleh 
Director, 
Moody’s RMS Product Management

Claire Souch 
Vice President, 
Moody’s RMS Global Models and Climate Risk



10 2022 Catastrophe Review | Hurricane Ian: Florida’s Game-Changer 

On its northern side, Ian’s powerful offshore winds 

drained Tampa Bay, resulting in a reverse storm surge. 

However, it is worth noting that forecasts of Ian’s storm 

surge inundation consistently increased in the hours 

leading up to landfall. This was due to the storm’s rapid 

intensification to a high-end Category 4 major hurricane 

over the southeastern Gulf of Mexico, as well as its 

broadening wind field.

Ian’s slow path across central Florida produced extreme 

rainfall totals, including 1-in-1,000-year totals in some 

places. Placida, north of Ian’s landfall, received more than 

15 in (375 mm) of rain over 12 hours, and Lake Wales, 

in central Florida, reported nearly 17 in (425 mm) of 

rain within 24 hours. The excessive rainfall caused flash 

flooding and brought many rivers to major and record 

flood stages, which lasted several days and up to weeks 

in the case of the St. Jones River. 

A spatial analysis by the National Oceanic and 

Atmospheric Administration (NOAA) Weather Prediction 

Center (WPC) showed that more than 3,500 mi2  

(9,065 km2) of Florida received 10 or more inches (250 

or more mm) of rainfall on the day Ian made landfall. This 

is the third-highest coverage of 10 or more inches of rain 

in a 24-hour period from a tropical system since 2005, 

according to the NOAA WPC. The only storm to top Ian 

was Hurricane Harvey (2017).

Ian’s center exited off the eastern coast of Florida and 

back over the North Atlantic on Thursday, September 

29. Although Ian’s convection was offset to the north 

as it moved over the Gulf Stream, the system began 

to restrengthen and, later that day, regained hurricane 

intensity. The system turned and accelerated north 

toward the Carolinas coastline on Friday, September 30. 

During this time, deep convection redeveloped near the 

center, and Ian’s hybrid frontal features moved away.

Ian made its third official landfall in the U.S. as a 

Category 1 hurricane near Georgetown, South Carolina, 

on the afternoon of Friday, September 30. At landfall, 

Ian had one-minute maximum sustained wind speeds of     

85 mph (140 km/hr) and a central pressure of 977 hPa. 

Ian was the first hurricane to make landfall in the state 

since Matthew (2016).

Hurricane-force winds impacted parts of eastern South 

Carolina, and tropical storm-force winds affected coastal 

areas of Georgia, South Carolina, and North Carolina.  

The system also produced both a storm surge of up to 

7.6 ft (2.3 m) along the South Carolina coastline and 

Hurricane Ian, 2022. Digital enhancement. Elements by NASA. (© TOimages/Adobe Stock)
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heavy rainfall inland across the Carolinas and Virginia, 

which led to instances of inland flooding.

Ian was declared post-tropical on Friday, September 

30, while located inland over eastern South Carolina. It 

dissipated over southern Virginia in the early hours of 

Sunday, October 2.

Prior to impacting the U.S., Ian made landfall as a 

Category 3 major hurricane in Pinar del Rio Province, 

Cuba, on Tuesday, September 27. The storm brought 

hurricane-force winds, storm surge, and heavy rainfall 

to the island during Ian’s passage over the western tip 

of the country. Moody’s RMS estimates insured losses in 

Cuba will be minimal due to low insurance penetration in 

the region.  

Insights from Reconnaissance 

In the aftermath of Ian, Moody’s RMS was able to send 

modelers, engineers, and experts to conduct field 

reconnaissance, thanks to the improved coronavirus 

pandemic situation. Two teams surveyed Ian’s wind, 

storm surge, and flood damage. Several experienced 

team members were able to draw direct comparisons 

with experiences from previous events such as 

Hurricanes Irma and Michael. The observations, data, and 

insights from our field reconnaissance helped validate 

the modeled hazard, vulnerability, and losses from the 

event in near real time.

Collectively traveling more than 1,000 mi (1,609 km) 

over seven days, Moody’s RMS reconnaissance teams 

observed significant damage and potential long-lasting 

impacts across Florida. The hardest hit counties near 

landfall included Lee, Sarasota, and Charlotte, which 

sustained significant damage and destruction to 

residential properties, infrastructure, and transportation 

networks. Extensive wind and storm surge damage 

was observed across Lee County, with widespread 

devastation in Fort Myers and Cape Coral. 

Surge impacts in Fort Myers and areas near landfall were 

unprecedented, with buildings, residential properties, 

and vehicles destroyed and swept away. In Lee County, 

storm surge damage significantly impacted the barrier 

islands of Matlacha, Pine, Captiva, and Sanibel, where the 

majority of buildings, boats, and vehicles were damaged. 

The bridges and causeways to Pine Island and Sanibel 

were destroyed, leaving the areas cut off from the 

mainland.

Approximately one month after the event, Moody's RMS 

returned to southwestern Florida to re-survey some of 

the most heavily impacted areas, notably Port Charlotte 

and Fort Myers. A new development since the first recon 

trip was the increased prevalence of structures with blue 

tarps, signifying roof repair or replacement. Additionally, 

the team was able to access Fort Myers Beach for the 

first time and verify the catastrophic wind and storm 

surge damage to this stretch of exposure. 

On-the-ground reconnaissance complimented work 

conducted by Moody's RMS geospatial teams, who used 

high-resolution aerial images from NOAA to analyze 

more than 430,000 buildings across approximately  

1,428 mi2 (3,700 km2).

Key Market Factors

Ian was a complex meteorological event that came 

amid rising inflation, a tightening insurance market, 

a precarious Florida insurance market, and in the 

aftermath of a global pandemic – all of which are 

expected to influence the total financial cost of the 

event. Loss estimates place Ian as one of the costliest 

hurricanes to ever hit the U.S. This raises the question 

of who will pay to repair and reconstruct the tens 

of thousands of affected Florida properties and 

compensate businesses for lost income. And just how 

long will this recovery take?

The observations, data, 
and insights from our 
field reconnaissance 
helped validate the 
modeled hazard, 
vulnerability, and losses 
from the event in near 
real time. 
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For Ian, the spotlight on who pays naturally shines on 

insurers. Lenders and investors in Florida will be carefully 

watching developments in the state’s insurance market. 

Insurance market dynamics have significant implications 

when considering investment allocations, credit risk, and 

financial resilience.

Ian arrived when the Florida insurance market was 

already in a precarious state following a recent spate of 

insurance company insolvencies over the last couple of 

years. In 2022, prior to Ian, six Florida property insurers 

were declared insolvent amid widespread financial 

problems in the industry. Insurers have been hit with 

a combination of factors. With an uptick in landfalling 

tropical cyclone activity in the last six years, after a 

previous 11-year hiatus, Florida insurers have seen the 

return of major loss events such as Hurricanes Irma 

(2017) and Michael (2018).

Reinsurance is also becoming more costly. Many insurers 

are unable to buy as much reinsurance in advance of 

this year’s hurricane season as in previous years, leaving 

them vulnerable in the face of significant claims.

Florida householders are navigating a tightening 

insurance market that’s delivering rising premiums 

and reduced availability, in part as a result of litigation 

changes during the hiatus of landfalling tropical 

cyclones. These changes include Florida state’s  

“25 percent roof replacement” rule that saw partially 

storm-damaged roofs being rebuilt to new building 

codes, increases in litigation, and rising fraud and social 

inflation in the state.

The ability of homeowners in Florida to purchase 

insurance against wind damage is becoming increasingly 

challenging. The location of a property, the year it 

was built, and its wind mitigation features are now 

the biggest factors driving rates and insurability. 

Increasingly, wind policies include a very high wind 

deductible, meaning that more of the cost of repair falls 

on homeowners themselves, and insurance premiums 

are increasing as reconstruction costs grow.

For flood, much of Ian’s losses will not be covered by 

insurance at all, as flooding extended well outside areas 

defined by the National Flood Insurance Program (NFIP). 

Uninsured losses will fall to homeowners and businesses 

to bear the financial burden in its entirety.

In terms of reconstruction, costs in Florida have rapidly 

increased in recent years due to a combination of 

growing demand for new houses, labor shortages, and 

high global inflation causing rising costs for construction 

materials. These inflationary pressures have been 

inflamed by Ian. Demand for materials and labor will 

outstrip supply, pushing up repair and reconstruction 

costs even further. If homeowners and businesses have 

to find alternative living arrangements over an extended 

period, then the financial burden falling on them will 

increase – in an already-stressed economic situation.

As private-market insurance becomes more challenging 

to obtain, the state-owned insurer of last resort, Citizens, 

is taking on more and more policyholders. In turn, 

the company is finding it harder to obtain sufficient 

reinsurance cover due to increased reinsurance costs. 

At the same time, insurance rate increases are currently 

subject to an 11 percent cap in Florida. Should Citizens’ 

reserves become exhausted, Florida law will see both 

Citizens and non-Citizens policyholders charged an  

extra assessment – in addition to their regular policy 

premiums – until any deficits are eliminated, thereby 

increasing Floridians’ liability for paying for the damage.

Forecasting agency Forecast date Tropical storms Hurricanes Major hurricanes

NOAA August 4 15–21 7–10 3–5

Colorado State University August 5 15–21 6–10 3–5

Tropical Storm Risk August 5 18 7 3

2021 North Atlantic hurricane season 21 7 4  

Damage to vacation homes and property and beach erosion from 
Hurricane Ian's storm surge on the South Carolina coast. 
(© Steve/Adobe Stock)
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The picture of who pays for the damage caused by Ian’s 

extensive storm surge and inland flooding is even more 

concerning. Water damage is not typically included in 

a standard homeowner’s policy. The NFIP, managed by 

the Federal Emergency Management Agency (FEMA), 

provides flood insurance to property owners, renters, 

and businesses. Properties in high-risk flood areas that 

have a mortgage from a government-backed lender are 

mandated to have flood insurance.

However, while Florida has the most NFIP policies in 

force of any state (over 1.6 million as of August 2022), 

underinsurance remains significant. Coastal NFIP take-up 

rates are as high as 30 to 50 percent. But inland where 

significant rainfall and flooding from Ian occurred, take-

up rates drop to less than 5 percent.

Therefore, against a backdrop of inflation when 

household finances are already under pressure, a 

significant proportion of the repair and reconstruction 

costs from Ian’s storm surge and inland flooding will be 

borne by homeowners themselves, as happened in Texas 

after Hurricane Harvey (2017).

Where Do We Go from Here?

Hurricane Ian was the event that defined the 2022 North 

Atlantic hurricane season. It was undoubtedly complex 

and devastating with a number of contributing modeled 

and non-modeled loss factors. We know that recognizing 

Ian’s complete financial impact will take months, if not 

years, but it is likely to be one of the top loss-producing 

U.S. hurricanes on record.

Moody's RMS has a long history of using a combination 

of observation and loss data, engineering insights, and 

market feedback from impactful historical events to 

innovate our model solutions. Thus, as claims settle 

and overall insured losses converge, Moody's RMS is 

committed to learning as much as we can from Ian, 

including hazard, vulnerability, and loss amplification. 

This will help validate where our North Atlantic Hurricane 

Models, U.S. Inland Flood HD Model, and overall Moody's 

RMS Event Response solutions are working well – and 

where there are opportunities for improvement.

We also want to monitor some of the most pressing 

market topics and questions related to this event, 

including:

• Ian exceeded design wind speeds near landfall based 

on older building codes, similar to Hurricane Ida (2021). 

To what extent can Ian inform any updates to the 

Florida building code or design wind speed standards?

• What fraction of affected structures will have their 

roofs repaired versus replaced? To what extent will 

the 25 percent roof replacement rule be applied and 

ultimately affect the number of structures that get roof 

replacements?

• To what extent will specific claims be contested in 

court, given the uncertainties in determining the driver 

of loss for some claims (e.g., slab claims or total losses, 

damage caused by a covered peril such as wind-driven 

rain or a non-covered peril such as surge or flood)? 

Similarly, how much water-related losses will be paid 

out under wind policies (i.e., “coverage leakage”)?

• Of the properties affected in the hardest hit areas 

(e.g., Fort Myers Beach, Sanibel Island, Pine Island), 

how many will be deemed a constructive total loss or 

write-off? In those cases, to what extent will law and 

ordinance limit extensions?

• How much will social inflation (i.e., assignment of 

benefits, litigation) contribute to the claims settlement 

process and overall insured losses from this event? Will 

the new legislation passed in Florida be effective in 

curbing these impacts?

• What will be the total influence of inflationary impacts 

(e.g., rising construction costs, labor shortages) on the 

total claims costs from Ian?

• Will Ian’s flood losses trigger any layers of the NFIP 

Reinsurance Program?

• How will Ian affect the Florida insurance market in 

the near and potentially long term? Will it spark any 

additional reforms or new legislation?

• Given all of the above, how long will it take for overall 

industry insured losses to converge?

We look forward to collaborating with the market to 

answer these questions, validating and updating our 

model solutions where needed, and providing interim 

updates as new information becomes known.
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Understanding track and intensity forecast uncertainty 

several days prior to a landfalling hurricane can help 

inform proactive preparation and response strategies 

before, during, and after a hurricane’s passage. The 

Moody's RMS HWind forecasting service, launched 

in 2019, addresses this challenge by providing five-

day forecast track scenarios, wind and storm surge 

footprints, and wind probability analytics multiple times 

per day when a North Atlantic tropical cyclone is active.

Hurricane Ian was intense and destructive – and 

the costliest event of the 2022 season. It was also a 

challenging storm to forecast in several regards: track, 

landfall location, and rapid intensification. Real-time 

numerical weather prediction guidance produced by 

leading meteorological centers was ingested directly 

into the HWind forecasting system, where it was 

processed into a probabilistic hazard and loss solution. 

The following is a review of forecasts for Ian and the 

associated challenges.

Florida’s East Coast Accentuates Track 
Forecast Uncertainty  

Global operational forecast guidance anticipated Ian’s 

general trajectory toward the Gulf of Mexico extremely 

well. Forecast models predicted that a tropical wave 

would develop in the Caribbean Sea and head toward 

the Gulf of Mexico several days before it became 

named Ian, and almost two weeks before its eventual 

Florida landfall. However, the same forecast guidance 

Hurricane Ian’s 
Challenging Forecast 

James Cosgrove  
Senior Modeler, 
Moody’s RMS Event Response

Michael Kozar 
Manager, 
Moody’s RMS HWind 

struggled to identify some of the finer details of Ian’s 

evolution, particularly in the Gulf of Mexico. The complex 

interaction between Ian, a subtropical ridge over the 

North Atlantic, and an approaching midlatitude trough 

from the west resulted in a high amount of track 

uncertainty over this region. 

Such uncertainties are magnified when storms approach 

Florida from the south. Between 2016 and 2020, 

the average National Hurricane Center (NHC) track 

forecast had an error of approximately 63 mi (116 km) 

at a two-day lead time. The Florida peninsula measures 

approximately 100 mi (161 km) from its east to west 

coast. This average two-day forecast track error can 

represent the difference between a storm in the middle 

of the Florida peninsula and a storm still over the eastern 

Gulf of Mexico.

(© Ian/Adobe Stock)
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Figure 1: Hurricane Ian 120-hour forecast 
tracks from four different global 
ensembles, initialized at 12:00 UTC on 
Monday, September 26, including the 
European Centre for Medium-Range 
Weather Forecasts (ECMWF), the 
Global Ensemble Forecast System 
(GEFS), the U.K. Met Office Global 
and Regional Ensemble Prediction 
System (MOGREPS), and the Canadian 
Meteorological Center (CMC). (Source: 
Moody's RMS HWind)

The width of the cone 
product is based only on 
historical track errors, where 
two-thirds of all official 
forecasts made in the last 
five years would fall. 

Given the high uncertainty, several operational forecast 

models predicted, unsurprisingly, that the storm could 

remain offshore for longer, with an alternative landfall 

solution along the Florida Panhandle offered by many. 

The forecast ensembles did not converge on a single 

landfall region, even just two days before Ian’s Florida 

landfall, as Figure 1 highlights. In the hours that followed 

this forecast, the models converged on a landfall region 

between Naples and Tampa, and more data continued to 

be ingested into the models as the landfall drew nearer. 

The higher-than-normal uncertainty of Ian’s forecast 

emphasizes the limitations of the widely used NHC 

track cone. The width of the cone product is based 

only on historical track errors, where two-thirds of all 

official forecasts made in the last five years would fall. 

By definition, one-third of events would be expected to 

move outside of the cone, such as when the forecast is 

more uncertain as it was during Ian.

 

https://doi.org/10.1038/s41612-019-0074-8 
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Figure 2: Comparison of the National Hurricane Center forecast cone 
with the global ensemble forecasts on Tuesday, September 27. (Sources: 
Data from National Hurricane Center and Moody's RMS HWind) 

Unsurprisingly, numerous forecast tracks from numerical 

weather prediction guidance extended outside of 

the NHC cone on September 27 (Figure 2). Although 

there were some outliers on the northern Gulf Coast, 

there was a tighter cluster of outcomes near the right 

edge of the cone, suggesting that Fort Meyers Beach 

and Sanibel Island were at risk. Beyond the tracks that 

extend outside of the cone, it is also noteworthy that all 

locations within the cone do not have equivalent risks. 

The forecast models favored tracks on the right side of 

the cone rather than an even distribution throughout. 

This example emphasizes the need to consider the 

uncertainty of the event at hand, rather than just 

historical errors. The geographical range of possible 

outcomes should expand when the forecast is uncertain. 

Similarly, it should contract when there is strong 

consensus in the underlying model forecast data. 

Moody's RMS HWind forecasting products aim to 

reflect the dynamic uncertainty of each unique event. 

Figure 3 shows a comparison between the forecast 

track probabilities from Hurricane Ida (2021) and Ian a 

few days before landfall. The shaded polygons illustrate 

the probability of the storm center passing within 50 

nautical miles (58 mi; 93 km) of a location based on the 

underlying multi-model ensemble. Forecast guidance for 

Ida featured less cross-track spread, and thus Ida’s track 

probability area was narrower. The furthest points along 

the blue-highlighted coastline in Ida’s forecast are about 

230 mi (370 km) apart. In contrast, the furthest points 

for Ian along the Florida coast were more than 340 mi 

(547 km) apart, owing to the higher track uncertainty 

and geography of this individual forecast.

Figure 3: Forecast track probability swaths for Hurricanes Ida (2021) and 
Ian (2022), initialized approximately two days prior to their U.S. landfalls. 
The track probabilities represent the possibility of an included ensemble 
track passing within 50 nautical miles (58 mi; 93 km) of any location. 
The area of coastline with a track probability of 10 percent or greater is 
highlighted in blue for each storm. (Source: Moody's RMS HWind)
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Despite the high uncertainty in Ian’s steering flow, 

landfall in southwestern Florida was always a strong 

possibility. Fort Myers and Naples remained on the 

dangerous right side of the storm’s predicted track 

throughout its life cycle. Even as some of the model 

guidance erroneously trended northward a few days 

before landfall, there were still numerous ensemble 

members that highlighted the risk to the Fort Myers area. 

Moody's RMS HWind forecasts indicated that at least   

20 percent of models predicted landfall would occur 

within 50 nautical miles of the observed landfall location 

for 16 consecutive forecast cycles leading up to landfall 

(00:00 UTC on Sunday, September 25, through to 18:00 

UTC on Wednesday, September 28). 

Rapid Intensification

Before Ian was a hurricane, the storm struggled to 

become well organized. The newly formed tropical storm 

faced elevated vertical wind shear across the Caribbean 

Sea, which exposed the low-level center and disrupted 

its ability to develop a vertically aligned circulation. The 

upper-level outflow from Hurricane Fiona, located well 

to the north of Ian, extended southward. It contributed 

to the wind shear and inhibited Ian’s ability to develop. 

As Fiona weakened, and Ian moved further to the west, 

the environment became more favorable, and Ian quickly 

intensified into a hurricane. 

Most often, rapid intensification (RI) is defined as a 30 knot 

(35 mph; 56 km/hr) intensity increase over a period of 

24 hours. In some cases, however, intensification can 

extend over a longer period of time. According to the 

NHC, Ian strengthened from a 70 knot (81 mph; 130 km/hr) 

Category 1 hurricane to a near Category 5 hurricane with 

peak winds of 135 knots (155 mph; 250 km/hr) between 

12:00 UTC on Monday, September 26, and 12:00 UTC on 

Wednesday, September 28. 

The intensity change of 65 knots (75 mph; 120 km/hr) far 

exceeded the 55 knot (63 mph; 102 km/hr) extreme RI 

threshold – making Ian the fifth storm in the last six years 

to rapidly intensify at this magnitude or larger in the 

Gulf of Mexico alone (Table 1). Unfortunately, all five of 

these recent storms used the warm waters of the Gulf to 

complete their intensification just as they made landfall 

along the Gulf Coast. 

Remarkably, Ian’s two days of rapid intensification 

happened despite a brief landfall in western Cuba. In 

effect, the Cuba landfall split its RI into two shorter 

30+ knot (35+ mph; 56+ km/hr) intensification periods. 

Conditions south of Cuba were very favorable, and 

Ian’s first intensification was well forecast by numerical 

models. Likewise, the warm waters above the Gulf 

of Mexico’s Loop Current made a continued rapid 

intensification all but a foregone conclusion once it was 

over the southeastern Gulf of Mexico.

However, the final intensification push, which took Ian 

from a 120 knot (138 mph; 222 km/hr) hurricane to a    

135 knot (155 mph; 250 km/hr) hurricane in just six hours 

on Wednesday, September 28, was far less expected 

by the model guidance and by official forecasts. Sea 

surface temperatures were still warm over the eastern 

Gulf of Mexico, which would favor this subsequent 

intensification, but Ian was starting to interact with the 

midlatitude trough. 

Table 1: 48-hour intensity changes for selected hurricanes in the Gulf of Mexico. (Source: Data from the National Hurricane Center)

Hurricane Date (UTC) 48-hour intensity change
Intensity following rapid 

intensification

Harvey Aug. 24–26, 2017 +75 knots 115 knots

Michael Oct. 8–10, 2018 +65 knots 140 knots

Laura Aug. 25–27, 2020 +75 knots 130 knots

Ida Aug. 27–29, 2021 +75 knots 130 knots

Ian Sep. 26–28, 2022 +65 knots 135 knots
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Figure 4: Evolution of Hurricane Ian’s wind field from HWind 
snapshots. Rapid intensification began shortly after the first snapshot 
and continued until just before its Florida landfall, with a brief pause 
for its passage over Cuba. (Source: Moody's RMS HWind)

In the days prior to Ian’s 
Florida landfall, Moody's 
RMS HWind clients were 
able to utilize forecast 
information and data to 
better understand the 
potential impact of the 
event to their businesses 
and the uncertainty 
around it. 

Trough interactions are complex and can either promote 

or inhibit tropical cyclone development, depending on 

how strong each system is and the distance between 

the two features. The presence of wind shear associated 

with the trough and some dry mid-level air was a further 

complication. Despite some of these typically prohibitive 

environmental characteristics, and some of the forecast 

models predicting weakening in the hours before 

landfall, Ian nonetheless intensified.

The intensification from Monday September 26, 

until Wednesday September 28, became the most 

consequential development of this storm’s life cycle. 

Figure 4 shows how Ian’s wind field evolved during 

this time. The figure also shows how Ian regrouped 

following its Florida landfall to become a hurricane 

for a second time prior to landfall in South Carolina. 

Unlike Ian’s previous intensifications, conditions were 

not as favorable over the western North Atlantic. Its 

structure was greatly disrupted by its Florida landfall, 

and the storm began to take on some extratropical 

characteristics, which limited its intensity to a Category 1 

hurricane when it made landfall in South Carolina.

Leveraging Insights in Real Time

In the days prior to Ian’s Florida landfall, Moody's RMS 

HWind clients were able to utilize forecast information 

and data to better understand the potential impact 

of the event to their businesses and the uncertainty 

around it. This helped inform key decisions about how 

to prepare, including identifying locations likely to 

be damaged, warning policyholders, guiding claims 

adjustment preparations, and estimating potential losses 

for use in live cat trading. Skillful forecast data that is 

compatible with catastrophe modeling software, such as 

HWind, is a valuable tool in responding to events like Ian.
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February Windstorm Trio: 
Reminder of Windstorm 
Risk Reality in Europe

In February 2022, a series of damaging windstorms swept 

across parts of northwestern Europe within the space 

of a week. The windstorms were driven by a particularly 

strong jet stream, which delivered a cluster of three deep 

low-pressure systems known as either Dudley, Eunice, 

and Franklin (named by the U.K. Met Office) or Ylenia, 

Zeynep, and Antonia (informally named by the Free 

University of Berlin) in parts of Europe. Between February 

16–22, the storms caused widespread damage and major 

disruption across northern Germany, the Netherlands, and 

the U.K., as well as affecting Austria, Belgium, the Czech 

Republic, Denmark, France, Ireland, Poland, Slovakia, and 

Switzerland.

Windstorm

Jessica Williams 
Senior Modeler, 
Moody’s RMS Event Response  

Giovanni Leoncini 
Senior Product Manager of Global Climate, 
Product Management, Moody’s RMS 
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The compound effects of wind damage from the 

two more destructive events, Windstorms Dudley 

and Eunice, represent the most significant European 

windstorm loss since Windstorm Kyrill in January 2007. 

Moody’s RMS estimates that the total insured losses 

from Dudley and Eunice will likely fall in the range of 

US$3.4 to US$5.1 billion (€3.0 to €4.5 billion); Eunice 

will contribute between US$2.8 to US$4.0 billion  

(€2.5 to €3.5 billion) to the overall insured loss total; and 

Germany, the Netherlands, and the U.K. will account for 

the majority of the losses (40, 20, and 15 percent shares, 

respectively).1  

The loss estimate considers market dynamics as well 

as the economic effects of the COVID-19 pandemic, 

which will likely act to increase losses beyond typical 

expectations. The estimate also considers a marginal 

amount of post-event loss amplification and the 

possibility of “claims leakage,” given that several events 

occurred in close succession. This includes Windstorm 

Franklin, which impacted Europe to a lesser degree but 

whose damage may be reimbursed under Dudley or 

Eunice claims. 

The latest independent third-party claims-based 

industry estimate of US$3.8 billion (€3.7 billion)2 

demonstrates the accuracy of the Moody’s RMS 

Event Response loss estimate for this event and the 

continuing reliability of the Moody's RMS Europe 

Windstorm Models. The events represent a stark 

reminder of the materiality of windstorm risk in Europe, 

despite recent years of low activity.

1 Moody’s RMS. (2022, February 25). RMS Estimates insured losses from Windstorms Dudley and Eunice will likely range between 3.0 and 4.5 billion Euro. https://www.rms.com/
newsroom/press-releases/press-detail/2022-03-01/rms-estimates-insured-losses-from-windstorms-dudley-and-eunice-will-likely-range-between-30-and-45-billion-euro
2 PERILS. (2022, August 19). PERILS releases detailed industry loss footprint for February 2022 European windstorm series. https://www.perils.org/files/News/2022/Loss-
Announcements/EU-WS-Series-Feb.-2022/2022-08-19-PERILS-Press-Release-European-Windstorm-Series-Feb-2022.pdf

A fallen tree narrowly misses an apartment building after heavy wind in Berlin, Germany. (© Mickis Fotowelt/Adobe Stock) 

https://www.rms.com/newsroom/press-releases/press-detail/2022-03-01/rms-estimates-insured-losses-from-windstorms-dudley-and-eunice-will-likely-range-between-30-and-45-billion-euro
https://www.rms.com/newsroom/press-releases/press-detail/2022-03-01/rms-estimates-insured-losses-from-windstorms-dudley-and-eunice-will-likely-range-between-30-and-45-billion-euro
https://www.perils.org/files/News/2022/Loss-Announcements/EU-WS-Series-Feb.-2022/2022-08-19-PERILS-Press-Release-European-Windstorm-Series-Feb-2022.pdf
https://www.perils.org/files/News/2022/Loss-Announcements/EU-WS-Series-Feb.-2022/2022-08-19-PERILS-Press-Release-European-Windstorm-Series-Feb-2022.pdf
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3  Dacre, H. F., & Pinto, J. G. (2020, November 30). Serial clustering of extratropical cyclones: A review of where, when, and why it occurs. Climate and Atmospheric Science, 
3(48). https://doi.org/10.1038/s41612-020-00152-9 

– 

Meteorological Synopsis 

The conditions associated with serial clustering of 

extratropical cyclones, such as that evidenced in the 

February 2022 European windstorm series, can be 

broadly divided into those occurring over two timescales. 

At longer timescales, active seasons are typically 

associated with persistent large-scale flow patterns 

characterized by an intensified, quasi-stationary jet 

stream extending toward Europe. At shorter (daily) 

timescales, heightened activity is often associated with 

the occurrence of secondary cyclogenesis, which occurs 

when new systems develop within the trailing cold front 

of a preexisting cyclone.3  

Both factors were evident in February: the jet stream was 

particularly intense over the North Atlantic and persisted 

at around 50°N over this period (Figure 1). Its 

configuration, which was spatially constrained and 

accelerated by the breaking of tropopause-level 

atmospheric waves on both sides, brought all three 

storms to Europe following a similar path, with Eunice 

developing as a minor perturbation on Dudley’s trailing 

cold front. On its approach to the U.K., Eunice exhibited 

a cold-front fracture characteristic of a Shapiro-Keyser 

extratropical cyclone (Figure 2). Eunice is suspected to 

have developed a “sting jet” (a small area of very intense 

winds that can sometimes form in powerful weather 

systems) over the Celtic Sea, although there remains 

little evidence to associate any wind maxima over 

southwestern England with a sting jet.

Figure 1: Composite mean 250 hPa geopotential height from February 
16–21. The largely zonal flow of the North Atlantic jet stream from North 
America across the entire North Atlantic directed the trio of windstorms 
toward northwestern Europe. (Source: NOAA Physical Sciences 
Laboratory)

Figure 2: Windstorm Eunice was characteristic of a Shapiro-Keyser 
extratropical cyclone, in which the cold front detaches from the warm 
front, opening a fracture between the two. In the fracture, damaging 
winds can descend toward the ground, known as a “sting jet.” (Source: 
NASA Worldview)

https://doi.org/10.1038/s41612-020-00152-9
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Gale-force winds were recorded across much of 

northwestern Europe, both coastal and inland. The 

highest wind speed of the storm series, 122 mph 

(196 km/hr), was recorded at Needles Old Battery on the 

Isle of Wight, an island off the southern coast of England. 

Many stations in England recorded their highest February 

gust since February 26, 1990, and some recorded the 

highest February gusts on record. A station in the 

Netherlands near Lopik, Utrecht, recorded a gust of 90 

mph (145 km/hr), breaking the previous record for inland 

gusts. New peak wind speeds for the month of February 

were also recorded at nine stations in Germany. 

In total, 149 weather stations across Europe recorded 

gusts exceeding 68 mph (110 km/hr), with 21 recording 

gusts exceeding 81 mph (130 km/hr). While damage 

for the windstorm series was primarily wind driven, 

a notable storm surge traveled up the River Elbe in 

Hamburg, Germany, causing water levels to rise to 12.3 

ft (3.75 m) above the average high tide and flooding the  

St. Pauli neighborhood for the first time since 2013.

Impacts

Between them, Dudley and Eunice caused major 

damage, with Eunice alone claiming 17 lives and causing 

widespread property damage. In Bremen, Germany, a 

180 ft (55 m) crane collapsed onto an office building. In 

the U.K., the roofs of buildings were ripped off, cladding 

came loose, and structural damage was reported to 

several commercial buildings, including Preston Railway 

Station in Lancashire. In The Hague, Netherlands, the 

roof of ADO Den Haag Stadium was damaged. In Poland, 

more than 5,000 buildings were damaged, including 

skyscrapers in Warsaw. 

Gusty winds uprooted trees and brought down power 

lines, leaving up to 3.1 million people across northwestern 

Europe without power and causing widespread 

disruption to flights and rail services. In total, close to 

1.9 million individual insurance claims have been filed, 

with most losses occurring in Germany, followed by 

the Benelux states (Belgium, the Netherlands, and 

Luxembourg), the U.K., and France.4  

4 PERILS. (August 19, 2022). Perils releases detailed industry loss footprint for February 2022 European windstorm series. https://www.perils.org/files/News/2022/Loss-
Announcements/EU-WS-Series-Feb.-2022/2022-08-19-PERILS-Press-Release-European-Windstorm-Series-Feb-2022.pdf

Introducing the Moody's RMS Europe 
Windstorm HD Models: Completing the 
Europe Climate HD Model Suite

Windstorm clustering, as observed in the February 

windstorm series, is not unusual for European 

extratropical cyclones, although the allocation of losses 

to individually named storms can be challenging for 

insurers. Clustering also complicates the application 

of per-event reinsurance coverage, such as hours 

clauses, and increases the volatility of aggregated loss 

figures. This, as well as many other significant modeling 

enhancements, is captured by the new Moody's RMS 

Europe Windstorm HD Models, available spring 2023. 

Dislodged roof tiles from high winds in Europe. (© Scott/Adobe Stock)

https://www.perils.org/files/News/2022/Loss-Announcements/EU-WS-Series-Feb.-2022/2022-08-19-PERILS-P
https://www.perils.org/files/News/2022/Loss-Announcements/EU-WS-Series-Feb.-2022/2022-08-19-PERILS-P
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Figure 3: Time series of annual storm loss in the Netherlands, with the 10-year running mean (dashed line). Previous model versions relied on 
calibration data ranging from 1972–2013, while the HD models benefit from an additional seven years of calibration data (1972–2020). (Source: 
Moody's RMS)

This model release will complete the full suite of Moody's 

RMS climate HD models for Europe, which already 

includes the Europe Severe Convective Storm and 

Moody's Europe Inland Flood HD Models. The models 

will help Moody’s RMS customers build a consistent and 

unified view of climate risk across the continent. Utilizing 

the latest science and data, the Moody's RMS Europe 

Windstorm HD Models have been fully rebuilt with an 

additional seven years of calibration data (Figure 3) and 

an expanded geographical scope, including an extended 

storm surge domain across the entire U.K. coastline, 

Ireland, France, and Belgium. This expansion will give 

clients access to the most complete view of climate risk 

across Europe, with geographic coverage of more than 

98 percent of gross written premium across 17 countries, 

the inclusion of all sub-perils, and a climate-conditioned 

view of risk. 

The HD-model framework uses a full simulation engine 

to model in detail the explicit temporal evolution of 

each event within realistic multiannual periods, resulting 

in a better representation of seasonality and a native 

implementation of windstorm clustering. This approach 

leads to more realistic loss distributions, with the financial 

HD model also extending the catalog of reinsurance 

coverages that can be modeled, including aggregated 

terms, multiyear contracts, bespoke hours clauses, and 

the number of reinstatements.

The HD model suite also benefits from shared exposure 

data, as well as a consistent vulnerability approach, 

geocoding, building inventory, and financial engine. The 

models feature more than 600,000 events spread across 

50,000 simulation years to provide reliable estimates 

of tail risk. The simulation length of 50,000 years is also 

aligned across each model to make grouping analyses 

simple. Notably, the Europe Windstorm HD Models 

also benefit from an improved historical catalog of 

events, containing almost 1,000 individual historical 

reconstructions as compared to the 135 events included 

in the Version 15 Europe Windstorm Models.

Given the potentially continental scale of extratropical 

cyclones, many claims can originate from areas that 

experienced lower wind speeds, while only a fraction 

of the buildings exposed to strong winds will actually 

generate losses. The HD-model framework uses a 

four-parameter vulnerability approach that explicitly 

models the probability of zero damage or total damage 

for a given hazard intensity (Figure 4). This approach, 

coupled with a recalibrated vulnerability module, gives 

a more realistic view of claims frequency because fewer 

buildings are modeled as damaged, and those that 

are incorporate a realistic damage ratio. Having more 

realistic location- and coverage-level damage ratios 

generates more realistic gross loss distributions, adding 

further confidence to modeling results.
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Figure 4: The four-parameter probability density function and probability mass function used to describe vulnerabilities. (Source: Moody's RMS)

The February 2022 windstorm trio serves as a reminder 

of how destructive these events can be and highlights 

the importance of storm clustering in Europe. Having 

followed a similar path to Kyrill (2007), Windstorm 

Eunice will likely be the costliest European windstorm of 

the last 15 years. With a dedicated team, Moody’s RMS 

Event Response consistently produces validated and 

comprehensive windstorm industry loss estimates that 

consider all sources of loss, both modeled and non-

modeled, to help limit market stresses and surprises. 

The release of the new Europe Windstorm HD Models, 

which encompass considerable modeling enhancements, 

complements the existing Europe Severe Convective 

Storm and Europe Inland Flood HD Models, and so 

Moody’s RMS now offers to the market a complete 

solution for weather and climate risks in Europe.

Real-time wind footprint for Windstorm Eunice, as seen in the ExposureIQ application on the Moody's RMS Intelligent Risk Platform. (Source: Moody's RMS)
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COVID-19 Pandemic

Pandemics typically spread among the human 

population in waves. There were three main waves 

of the great 1918–19 influenza pandemic. Following 

the laws of evolutionary biology, all viruses – 

including SARS-CoV-2 – change over time due to 

errors in the viral replication process. Some changes 

may increase viral contagiousness or disease 

severity to a sufficient extent as to give rise to a 

variant of public health concern. 

Coronavirus 
Pandemic

Gordon Woo  
Catastrophist, Moody’s RMS
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Since September 2020, a number of such variants of 

COVID-19 have been identified, notably alpha and delta, 

giving rise to several new waves of infection. The later 

omicron variants spread more easily than the early 

variants, thus increasing the prevalence of infection, 

but caused less severe illness and death. Among the 

more recent omicron variants is the XBB strain, which 

was first detected in India in August 2022 and spread to 

Singapore and other Asian countries. 

According to Dr. Anthony Fauci, U.S. infectious-disease 

expert, the emergence of a new, more dangerous 

COVID-19 variant in winter 2022 would not be surprising. 

As such, he has warned that people should be ready 

for the chance that another variation could develop 

and defeat the immune response that vaccines have 

produced in humans. As of November 2022, the total 

number of U.S. COVID-19 deaths had reached 1,084,000.

Bivalent Vaccines

The principal SARS-CoV-2 variants of concern in 2022 

were the omicron variants BA.4 and BA.5, first detected 

in South Africa in January and February 2022. The 

successful development of messenger RNA (mRNA) 

vaccines in 2021 motivated the development of bivalent 

vaccines coded to protect against the original strain of 

COVID-19 and these omicron variants.

On August 31, 2022, the U.S. Food and Drug 

Administration (FDA) amended emergency use 

authorizations of the Moderna COVID-19 vaccine and 

the Pfizer-BioNTech COVID-19 vaccine. They approved 

bivalent formulations of the vaccines for use as a single 

booster dose at least two months following primary or 

booster vaccination. 

The bivalent vaccines contained two mRNA components 

of the SARS-CoV-2 virus. The first was the original strain 

of SARS-CoV-2 and the second had commonalities with 

the BA.4 and BA.5 lineages of the omicron variant of 

SARS-CoV-2. These bivalent vaccine boosters provided 

crucial additional protection against COVID-19, as initial 

vaccine protection progressively waned.

Antiviral Covid-19 Treatments

Boosters are important for maintaining coronavirus 

protection. For a variety of reasons, a proportion of 

the adult population lacks full vaccine protection. For 

these people in particular, news of antiviral pills has 

been especially welcome. On October 1, 2021, the 

pharmaceutical firm Merck announced the antiviral pill 

molnupiravir that can reduce hospital admissions and 

deaths among people with mild to moderate COVID-19. 

In December 2021, medical evidence was published 

indicating the reduction was about 30 percent.

A more effective antiviral pill called Paxlovid was 

developed by Pfizer. On November 5, 2021, it announced 

According to Dr. Anthony 
Fauci, U.S. infectious-disease 
expert, the emergence of 
a new, more dangerous 
COVID-19 variant in 
winter 2022 would not be 
surprising.  

COVID-19 Pandemic

(© M.Rode-Foto/Adobe Stock)
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that Paxlovid can cut the risk of hospitalization or 

death by as much as 89 percent for vulnerable people 

diagnosed within three days of symptom onset. The 

innovative treatment inhibits an enzyme that is integral to 

coronavirus replication. 

Nearly five million doses of Paxlovid and other antivirals, 

such as molnupiravir, were procured early by the U.K. 

government for the National Health Service (NHS). 

As of April 2022, 32,000 NHS patients had benefited 

from these antivirals, which were especially effective 

for those with underlying health conditions. In the U.S., 

Paxlovid has been available by prescription to those with 

a positive COVID-19 test result and aged 65 or older, or 

those with certain underlying health conditions.

Around 2 percent of the global population is at risk of 

an inadequate response to a COVID-19 vaccine. With 

Evusheld, AstraZeneca produced the first antibody 

therapy authorized in the U.S. to prevent COVID-19 

symptoms before virus exposure. The antibodies are 

delivered as two consecutive injections. In July 2022, the 

FDA recommended additional therapy every six months 

for as long as a patient needs COVID-19 protection.

Long Covid

A sizeable proportion of those who recovered from 

COVID-19 have experienced some lingering symptoms, 

which could last for months. The most common of these 

are fatigue, shortness of breath, loss of taste and smell, 

and cognitive dysfunction. But there are numerous other 

symptoms including anxiety, depression, and muscle 

aches. These are aggregated as post-acute sequelae of 

SARS-CoV-2 infection (PASC), more commonly known as 

long COVID. 

Given the time that elapses after an individual’s COVID-19 

infection, there is inevitably some uncertainty over 

the causal connection with any subsequent health 

deterioration. Longitudinal studies over a number 

of years will be required to clarify the long COVID 

population risk.

In the U.K., monthly national self-reporting surveys 

allow regular updates of long COVID prevalence, thus 

providing an observational window into the evolving risk. 

As of October 1, 2022, an estimated 2.1 million people 

living in private households in the U.K. (3.3 percent of 

the population) self-reported long COVID symptoms 

persisting for more than four weeks after the first 

suspected infection. 

In a Scottish study of 33,281 laboratory-confirmed 

COVID-19 cases, as many as 13,350 (42 percent) were 

only partially recovered after 18 months. This study, 

published in October 2022, ignored those who self-

reported they had tested positive, and only negative 

tests were recorded.

In the U.S., as part of an ongoing partnership with the 

Census Bureau, the National Center for Health Statistics 

(NCHS) added questions to assess the prevalence of 

long COVID. The September 2022 results indicated that 

more than 40 percent of U.S. adults reported having 

COVID-19 in the past, and nearly one in five of those 

were currently still having symptoms of long COVID. 

Consequently, a significant proportion of the employed 

population may be unable to continue working. 

Long-Term Health and Disability 
Insurance Implications

In January 2022, Brookings Metro published a report 

on the impact of long COVID on the U.S. labor market. 

This was updated in June 2022 using better data on long 

COVID prevalence. New analysis suggests that from two 

to four million Americans could be out of the labor force 

because of long COVID. Over 60 percent of working-

age U.S. adults have their health insurance through their 

employer. People who are no longer able to work could 

eventually lose their existing coverage. 

Long-term disability insurance helps ensure that 

employees receive a proportion of their income when 

The September 2022 results 
indicated that more than 
40 percent of U.S. adults 
reported having COVID-19 in 
the past, and nearly one in 
five of those were currently 
still having symptoms of 
long COVID.  
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absent from work. If people with long COVID are unable 

to work, federal disability programs could also play a key 

role helping those patients access the health care they 

need to recover. They may qualify for Social Security 

Disability Insurance benefits if they can show objective 

evidence of illness and that the illness is expected to last 

at least 12 months.

Insured Losses from COVID-19: 
Developments in 2022

The U.K.’s Financial Conduct Authority (FCA) ran a test 

case in July 2020 with a group of eight sample insurers 

to address the most common pandemic-related business 

interruption (BI) claims disputes between policyholders 

and insurers. The Supreme Court later upheld the findings 

of the High Court, ruling largely in favor of policyholders. 

As of September 2022, U.K. insurers had paid out more 

than US$1.62 billion (£1.35 billion) in interim and final 

settlements to more than 40,000 policyholders.

The BI litigation process is still evolving. With the 

backlog of BI cases, a trial date has been set ahead as far 

as December 2023 for Maddox Club v. AXA. On October 

17, 2022, the U.K. High Court handed down judgment 

based on the Marsh Resilience wording (a policy aimed 

at restaurant owners that came into the spotlight during 

the FCA test case) for three cases: Various Eateries v. 

Allianz, Stonegate v. Amlin, and Greggs v. Zurich. The 

judge adopted a narrower approach to causation 

of losses than advocated for by policyholders, and 

further concluded that credit needed to be given by 

policyholders for furlough payments.

All of the clauses considered in the FCA’s test case 

contained a geographical limit to the cover provided. 

The test case was first heard in the High Court, which 

decided broadly in favor of policyholders on “disease 

clauses” but broadly against policyholders with “non-

damage denial of access” (NDDA) clauses. NDDA clauses 

cover business interruption due to being closed down 

by a public authority in response to certain events within 

the geographical limit.

The Case of Corbin and King

In a significant legal development early in 2022, certain 

policies that the test case dismissed as not providing 

cover may actually cover BI losses. This is illustrated by 

the case of Corbin and King v. AXA. Chris Corbin and 

Jeremy King were partners in a restaurant business, 

which went into administration (when the running of the 

business is temporarily transferred to a court-appointed 

administrator) in February 2022 after suffering heavy 

A COVID-19 rapid antigen home testing kit in use. (© ink drop/Adobe Stock)
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pandemic-related losses. This case has further opened the 

issue of whether particular NDDA clauses provide cover. 

Corbin and King had a BI policy with cover for: 

“Interruption or interference with the business where 

access to your premises is restricted or hindered for 

more than the franchise period shown in your schedule 

arising directly from the actions taken by the police or 

any other statutory body in response to a danger or 

disturbance at your premises or within a one-mile radius 

of your premises.”

In a U.K. High Court judgment handed down on February 

25, 2022, Justice Sara Cockerill decided that, on the 

basis of the wording of the policy and the Supreme 

Court’s judgment in the test case, COVID-19 was capable 

of being a danger within 1 mi (1.6 km) of the premises 

in question, which caused the premises to be closed by 

a statutory body and suffer interruption. The key basis 

for Cockerill’s decision was that, although the claimants 

accepted that there was a need for a case of COVID-19 

within the 1 mi geographical limit, it was wrong to say 

that the risk must be exclusively local.

Where such policies use general language in the NDDA 

clause, Cockerill held that it does not follow that the 

clause would only apply to events with a very local 

significance. The clause could extend to events that 

also occurred outside of the geographical limit, and 

so the NDDA did not limit the policy coverage to local 

events only. The absence of a notable pandemic in living 

memory meant that no actual opportunity had arisen to 

test the general policy wordings about locality. 

Following the ruling, AXA was granted permission to 

appeal certain aspects of the High Court’s decision. 

However, the policy wording was general, and the insurer 

stated in April 2022 that it would not be filing an appeal. 

The High Court ruling has led to a surge in further claims 

from other hospitality businesses with similar generally 

worded NDDA policies.

U.S. Litigation

Companies attempting to recover U.S. pandemic BI 

losses filed thousands of insurance coverage cases in 

2020 and 2021. Even as these cases pass through state 

and federal courts, policyholders continued to file new 

claims in 2022. 

Where U.S. property insurance policies, such as drafted 

by the Insurance Services Office (ISO), explicitly 

excluded loss due to virus or bacteria, federal court 

cases have often been dismissed early. However, as 

more state court cases were brought dealing with 

policies with broader language including physical loss 

of or damage to property, some state courts granted 

judgment to policyholders. 

A number of federal courts have issued insurer-friendly 

opinions dismissing policyholders’ claims and accepting 

insurers’ arguments that:

• Policyholders must suffer a tangible alteration of 

physical property to trigger coverage, not mere 

loss of use.

• COVID-19 does not cause tangible, physical property 

damage.

• COVID-19-related emergency closure orders do not 

trigger civil authority coverage because they were 

issued to prevent the spread of COVID-19, not because 

of actual or alleged exposure to COVID-19.

To comprehend the perplexing legal ambiguity over 

the interpretation of contract wording, the outcome 

of several thousand COVID-19 BI cases filed with U.S. 

courts needs to be tracked. This information is logged 

via the University of Pennsylvania Law School COVID 

Coverage Litigation Tracker. The number of U.S. 

weekly filings, by week from mid-March 2020 to early 

July 2022, shows three distinct waves of diminishing 

amplitude, reflecting the principal waves of coronavirus 

infection (Figure 1).
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Figure 1: Weekly filings in U.S. COVID-19 litigation, mid-March 2020 to early July 2022. (Source: cclt.law.upenn.edu)

Lessons for the Future

There is an inherent optimism cognitive bias to move 

forward to better times after a prolonged period 

of societal trauma. Of the lessons to be learned for 

pandemic preparedness, vigilance is paramount to 

control emerging infectious diseases. The eradication of 

smallpox, coordinated by the World Health Organization, 

led to the cessation of routine smallpox vaccination in 

most countries.

However, over 70 percent of the world’s population is no 

longer protected against smallpox and, through cross-

immunity, to closely related viruses such as monkeypox 

(mpox). Mpox has thus become a reemerging disease. 

The concern among virologists is that human mpox 

might fill the smallpox epidemiological niche.

Climate change is contributing to the filling of the 

smallpox vacuum. As with other pathogens, the 

continued destruction of the African forest is increasing 

human exposure to possible natural animal reservoirs, 

increasing the transmission of mpox. In 2017, outbreaks 

of human mpox in Nigeria were preceded by very heavy 

rainfall and flooding that brought together animal hosts 

and human populations. As shown in 2022, mpox can 

spread readily from person to person, and it has the 

potential to become an emerging global risk.

As with the worrying 2015 outbreak of Middle East 

respiratory syndrome (MERS-CoV), the mpox outbreak 

in 2022 fell short of becoming a major pandemic. As of 

November 3, 2022, the U.S. Centers for Disease Control 

and Prevention (CDC) reported 28,619 U.S. cases out of 

78,000 global cases. 

Whenever near-misses of any kind occur, a 

counterfactual perspective should be adopted to review 

policy wordings. The 2017 report Reimagining History: 

Counterfactual Risk Analysis , 1 included a variant of 

the coronavirus MERS, which would have been more 

contagious than MERS, and spread as a global pandemic. 

Named MERS+, this coronavirus scenario provided a 

prescient warning of COVID-19 several years before this 

coronavirus emerged. 

In the report, MERS+ was conceived as spreading from 

the Middle East into Europe in 2015 via the mass flux of a 

million refugees from Syria. Epidemic control and contact 

tracing would have been well beyond the capability of 

public health authorities – multiple regional lockdowns 

would have had to be enforced. 

It is standard insurance practice for contract wordings 

to be legally scrutinized carefully after a significant 

loss event. However, as an exercise in prudent risk 

management and underwriter risk awareness, legal 

ambiguities in wordings should be identified and clarified 

after near-misses as well as actual loss events. 

1 Woo, G., Maynard, T., & Seria, J. (2017). Reimagining history: Counterfactual risk analysis. Lloyd’s and RMS. https://assets.lloyds.com/assets/reimagining-history-report/1/
Reimagining-history-report.pdf

https://assets.lloyds.com/assets/reimagining-history-report/1/Reimagining-history-report.pdf
https://assets.lloyds.com/assets/reimagining-history-report/1/Reimagining-history-report.pdf
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