Annual Catastrophe Losses:
How Secondary Perils Are
Taking On a Primary Role

Prepared by Steve Bowen; Managing Director & Head of Catastrophe Insight
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Secondary

Coming after, less important than, or resulting from someone or something else that is primary
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Impact Forecasting
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Primary Secondary
Tropical Flooding Severe Wildfire
Cyclone Convective Storm
Winter European
Earthquake Weather Drought Windstorm
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B Primary
B Secondary

Insured Loss

1950s 1960s 1970s 1980s 1990s 2000s 2010s 2020s

"Primary"
Tropical Cyclone & Earthquake

"Secondary"

Severe Convective Storm, Flooding, Wildfire,
Winter Weather, EU Windstorm, Drought

Data & Graphic: Aon (Cat Insight)
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1980
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1990

Secondary Perils
Costlier in 61 0of 71Years
Since 1950

1995

2000

2005

2010

2015

2020
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Tropical Cyclone
Katrina (2005)
Irma (2017)
Sandy (2012)
Harvey (2017)
Maria (2017)
Andrew (1992)
Ike (2008)
Wilma (2005)
Ivan (2004)
Jebi (2018)
Michael (2018)
Rita (2005)

Earthquake

Northridge EQ (1994) 27.5
Christchurch EQ (Feb 2011) 18.3
Chile EQ (2010) 10.3
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Flood

Thailand Floods (2011) [ 18.1
UK Floods (2007) 7.6
CEE Floods (2002) 4.7
EU Windstorm

Daria (1990) 14.8
Lothar (1999) 9.7
Kyrill (2007) 71

Wildfire

Camp Fire (2018) 10.4
Tubbs Fire (2017) 9.3
Woolsey Fire (2018) |4.4

Drought

U.S. Drought (2012) |l 16.7
U.S. Drought (2011) | 6.5
U.S. Drought (2013) i 5.8

Severe Convective Storm

Midwest Derecho (Aug 2020)
Super Outbreak (Apr 2011)
Joplin Tornado (May 2011)

Winter Weather
Texas Freeze (Feb 2021)

Storm of the Century (Mar 1993)
Europe Winter Weather (2009/10)

9.1
8.5
8.0

~12to 15 (Est.)
3.7
3.2

Insured Losses in 2021 USD bn

Source: Aon (Cat Insight)
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Severe
Convective Storm
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Severe Convective Storm (SCS)
Insured Loss: Annual Count of USD500M+ Events (2021 USD)

M Rest of World
W United States

Data & Graphic: Aon (Cat Insight)
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United States: Cumulative Insured Loss
1990-2020

H Severe Convective Storm
M Tropical Cyclone

$394B
$373B

Loss in 2021 USD
Data & Graphic: Aon (Cat Insight) $241B

1990 1995 2000 2005 2010 2015 2020
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$10+ billion

Annual U.S. Insured Loss

50 to 80%

Estimated Percentage of
Annual SCS Claims

Hail Prone U.S. Cities
Dallas - Fort Worth, TX San Antonio, TX

Denver, CO Colorado Springs, CO
Minneapolis, MN Omaha, NE

St. Louis, MO Chicago, IL

Kansas City, MO Oklahoma City, OK
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"Expanding Bullseye" Hail Swath Example
Dallas / Fort Worth (Texas) Metroplex
1950 1970 2000

Population: 1.25M Population: 2.43M Population: 5.19M Population: ~8.0M
Housing Units: 403K Housing Units: 826K Housing Units: 2.01M Housing Units: ~3.0M
As population grows and the urban footprint expands, the risk of potential damage increases. Adapted from Ashley, et al (2014)

Data: U.S. Census Bureau
*Totals include Collin, Dallas, Denton, Ellis, Hunt, Johnson, Kaufman, Parker, Rockwall, Tarrant, and Wise counties Graphic & Analysis: Aon (Cat |nSight)
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August 10, 2020 U.S. Midwest Derecho Wind Footprint
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Shift in Tornado Environment
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https://www.nature.com/articles/s41612-018-0048-2
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Shift

in Large

[ ]

Hail Environment Days

https://www.nature.com/articles/s41612-019-0103-7
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Increasing Wildfire Losses

Camp (2018) 10.4
Tubbs (2017)
Woolsey (2018)

Tunnel (1991)

Atlas (2017) 3.2
Horse Creek* (2016) 3.1
Glass (2020) 3.0

CZU Lightning Complex (2020)
Thomas (2017)
LNU Lightning Complex (2020)

Witch (2007) 2.0
Black Summer Bushfires** (2019/20) 1.6
Cedar (2003) 15
Old (2003) 1.4
Beachie Creek (2020) 1.3
Carr (2017) 13
Valley (2015) 1.1 1 9
Black Saturda!y Bushfires** (2009) 1.0 $1B+ Insured
Chimney Tops 2 (2016) 10 Wildfires On Record

*Canada Event  **Australia Event
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70%

Global Wildfire
Insured Losses
Since 2015

1950-2014
H 2015-2020

14

$1B+ Insured
Wildfires Since 2015

Insured losses in 2021 USD bn
Data: Aon (Cat Insight)
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Record-Setting California Fires

Ranking

California Fires Since 2015 Data: NIFC / CalFire
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Acres Burned
August Complex (2020) 1,032,649
Mendocino Complex (2018) 459,123
SCU Lightning Complex (2020) 396,624
Creek (2020) 377,693
LNU Lightning Complex (2020) 363,220
North Complex (2020) 318,930

Thomas (2017) |8l 281,893
Cedar (2003)| 273,246
Rush (2012)| 271,911
Rim (2013)[ 257,314
Zaca (2007)( 240,207

Carr (2018) |l 229,651

Matilija (1932)| 220,000

Witch (2007)| 197,990

Klamath Theater Complex (2008)| 192,038
Marble Cone (1977) 177,866

Laguna (1970)| 175,425

SQF Complex Fire (2020) [l 170,384
Basin Complex (2008)| 162,818
Day (2006)| 162,702

Proprietary & Confidential

Graphic:

Destroyed Structures
Camp (2018) 18,804
Tubbs (2017)
Tunnel (1991)
Cedar (2003)
North Complex (2020)
Valley (2015)
Witch (2007)
Woolsey (2018)
Carr (2018)
Glass (2020)
LNU Lightning Complex (2020)
CZU Lightning Complex (2020)
Nuns (2017)
Thomas (2017)
Old (2003)
Jones (1999)
August Complex (2020)
Butte (2015)
Creek (2020)
Atlas (2017)

Aon (Cat Insight)

Fatalities
Camp (2018) _85
Griffith Park (1933)
Tunnel (1991) 25
Tubbs (2017) 22
North Complex (2020) =5
Cedar (2003)| 15
Rattlesnake (1953) 15
Loop (1966)| 12
Inaja (1956)| 11
Hauser Creek (1943)| 11
Iron Alps Complex (2008)| 10
Redwood Valley (2017) [§l 9
Carr (2018)=
Harris (2007)| 8
Canyon (1968)| 8
LNU Lightning Complex (2020) [§ 6
Atlas (201 7):
0ld (2003)| 6
Decker (1959)| 6
Hacienda (1955)| 6

. AON



Wildfire Behavior is Changing

Data: NIFC
Graphic: Aon (Cat Insight)
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85,252
78,639
78,264

71,274

91,899

74,040
72,913

63,176
73,608

64,753
66,145
67,356

2000 2005 2010

Total Fires
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46,976

67,366
67,161

62,928

2015

71,132

57,713

Wildfire Statistics: CONUS (Lower 48)
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Fire Season Weather Conditions Are Worsening

Data: NOAA
Graphic: Aon (Cat Insight)

Fire Season (May-Nov) Fire Season (May-Nov)

Avg Temp Change Avg Precip Change
Decadal: 1895-2020 Decadal: 1895-2020
T . L

-0.7% 0.7% -3.2%  3.2%

18
Prepared by Aon
Proprietary & Confidential

18




Fire Season Weather Conditions Are Worsening
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U.S. Insured Loss

$16B

$14B
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$8B
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$4B1
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Data: NIFC & Aon
Graphic: Aon (Cat Insight)
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Climate Change & California Wildfires

Increasingly Flammable Shorter, More Intense Rainy Seasons
Vegetation in Peak Fire Months & Amplified / Prolonged Fire Seasons
Peak fire season ———)

SON Energy Release Component

@m» Precipitation
e Offshore winds
Flammability

40- 0<0.001

Increasing magnitude ——J»
L

1980 1990 2000 2010 2020 :

T
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL092843 JU|
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2021 Wildfire Risk

Map released: May 6, 2021
Data valid: May 4, 2021

21
Prepared by Aon
Proprietary & Confidential

Intensity:
None
DO (Abnarmally Dry)
D1 (Moderate Drought)
D2 (Severe Drought)
Il D3 (Extreme Drought)
Il D4 (Exceptional Drought)
BTN o oo [ T

Current 2021-05-04 34.36 65.64 46.55 3223 2255 9.04

Last Week 2021-04-27 31.73 68.27 48.37 32.48 21.72 9.22

3 Months Ago 2021-02-02 35.64 64.36 4577 31.48 20.38 8.78
Start of Calendar Year 2020-12-29 33.59 66.41 48.99 34.22 22.21 9.89
Start of Water Year 2020-09-29 38.05 61.95 42.59 27.37 14.63 1.20
One Year Ago 2020-05-05 69.22 30.78 16.09 6.27 0.97 0.00
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Winter Weather
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Number of consecutive hours
below the freezing point (32°F)
February 12-19

B None

H1to23

0 24 to 48
49 to 72
73 to 96
97 to 120

121 to 144

B 145to 168

Data: NOAA
Graphic: Impact Forecasting
(Cat Insight)
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Texas Average Daily Temperatures (°F)
February 13-19 (12AM-11PM CST)

Feb 13 Feb 16

=5
5-10
10-15
15-20

Feb 17 Feb 19

20-25
25-30
30-32

Data: NOAA/URMA
Graphic: Impact Forecasting (Cat Insight)
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Global Insured Loss: Winter Weather
1990-2021
1990-2020: Full Year

14.1
2021: Preliminary Q1
. U.S. February 2021
Americas
u EMEA . .
B APAC Costliest Winter Weather
B United States Event on Record
8.7
7.8 orpe
69 USD20+ billion
Economic Loss
.5 s B USD12+ billion
4.2 4.1 4.0 Insured Loss
3.4 3.5 3.2
2.9 2.7 2625 26 27
2.2 20
1415 1.4 17 o ' 1.5 1515
1.0 @11 0.8
Losses in 2021 USD
Data & Graphic: Aon (Cat Insight)
1990 1995 2000 2005 2010 2015 2020
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December 26, 2020 January 5, 2021 January 153, 2021
first day of S5W

Sudden Stratospheric Warming

Occur ~6x Per Decade

Warm Air Intrusion Weakens
Polar Vortex

“Wavier” Jet Streams Lead to
Polar Vortex Lobes Sinking
into the Mid-Latitudes in the

o observed

P —Frrwbabi oot I i disorslapchon] T U.S., Europe, and Asia
E SEW downward even eatimals ;
< 1
2
: Frequency Increase? TBD
w U |

£0.5 & ] 1 | 1 | 1 | 1 1 | 1 1 1 ] 1 |

1850 1BED  18YD  18B0 1800 1900 1940 1920 1930 1940 1950 1980 1970 1980 1900 2000 2010
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Tropical Cyclone
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Tropical Cyclone Loss by Basin
Other Basins
W Atlantic Basin
Economic Insured

ek

1990 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 Zd1O 2615 2020

29 Impact Forecasting Revealed 2021
PrepgmwA&nfidemia\ —©Aon plc, All rights reserved
29

Proprietary & Confidential



Impact Forecasting
Revealed 2021
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Named Storms B Hurricanes B Major Hurricanes Global TC Activity: Calendar Year Graphic: Aon (Cat Insight)
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Graphic: Aon (Cat Insight)

Epsilon
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.
Ce]

|

Primary / Secondary
Recent decade of
loss performance has
changed how we
view individual peril risk;
Let's Drop the Labels
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|

Climate Change
Scientific research is
making progress in the
understanding of how
peril behavior may evolve
in the future

-
|

Communicate
Critical need to improve
how we explain peril risk

to global stakeholders;
Don't Scare -- Inform!

; Adan
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565

Meteorological

Tropical Cyclone, Severe Convective Storm, Flood, Winter Weather, EU Windstorm
Climatological

Drought, Wildfire, Heatwave

Geophysical

Earthquake, Tsunami, Volcano, Landslide, Rockslide

492

348
361

339
341

B Meteorological
B Climatological
Geophysical

287
277
273
276

250
249
251

228

Losses in 2021 USD bn
Data & Graphic: Aon (Cat Insight)
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Contact Information

Steve Bowen

Managing Director

Head of Catastrophe Insight
Impact Forecasting

Aon

+1.312.381.5883
steven.bowen@aon.com

y @SteveBowenWx
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