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Average temperature anomaly, Global

Global average land-sea temperature anomaly relative to the 1961-1990 average temperature in degrees celsius
(°C). The red line represents the median average temperature change, and grey lines represent the upper and
lower 95% confidence intervals.
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Global reported natural disasters by type

The annual reported number of natural disasters, categorised by type. This includes both weather and non-weather
related disasters.
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Global Nat-Cat (Weather-related) Insurance ROL
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US Nat-Cat (Weather-related) Insurance ROL
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Second Retro (XML) S Non-spiral Market
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Insurers make profits
Premium & Excesses Rise
Policy terms tighten
Lower indemnity limits

Capital flowsinto the market
Insurers desire larger market share
Competition amongst insurers increases

Hard
Market
Soft

Insurers suffer loss Premiums & excesses fall
Capital exits the Policy terms widen
market

Higher indemnity limits
Supply contracts
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USD bilion

Nat Cat Capitals — Weather-related
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What can we do?

* Improve the models (risk, weather, climate, ...) — increase reliability

* New Financial — Insurance Programmes
* Disaster Risk Financing and Insurance (DRFI) Program
* Parametric Insurance / Index Insurance

* Increase the Financial Resilience



Models for risk assessment and management
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Disaster risk financing: parametric insurance
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Extreme Weather Event identification in near-realtime

Drought Index
Drought Intensity()=5,/D
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... What else?

e Combine Climate — Risk — Economic models



Climatic Conditions
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Coupled Climate = Economic models

Economic
models
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New Economic models

DSK - The Dystopian Schumpeter meeting Keynes model
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Climate Box
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The «scale» issue

* Level 1: Global
* Level 2: Region
* Level 3: Country

e Level 4: Local

‘ Macro-Economic Model

‘ Micro-Economic Model

Climatic Model

Risk Model
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U.S. 2017 Billion-Dollar Weather and Climate Disasters

Minnesota Hail Storm and
North Dakota, South Upper Midwest Severe Weather
Dakota, and

Montana Drought ‘h‘ June 9-11
Spring=Fall 2017 -‘6’- P Midwest Tornado Outbreak

s ’* March 6-8 .
Western Wildfires, / )
California Firestorm ‘ ‘“
Summer—Fall - “” Central/Southeast
2017 0 - ‘/ Tornado Qutbreak
February 8-22 ' .
’ -
Colorado Hail Storm .= N
and Central ~
Severe Weather :
May 8-11

. February 28—March 1
California N .‘.\
@ | &
Midwest Severe

Flooding
Weather
June 27-29

Missouri and Arkansas
Flooding and Central
Severe Weather
April 25—-May 7

Southeast Freeze
March 14-16

Southern Tornado
Outbreak and
Western Storms

Hurricane Harvey January 20-22

Midwest Severe August 25-31

o Weather
June 12-16 ; Hurricane
Hurricane Irma
South/Southeast Severe Weather September 6-12 T - Maria
March 26-28 = September 19-21
This map denotes the approximate location for each of the 16 billion-dollar weather and climate disasters that impacted the United States during 2017.
28

https://www.eesi.org/papers/view/fact-sheet-strengthening-financial-resilience-to-climate-change



Example of CC impacts on the Real Economy

Decreased =
shellfish harvests [ ; A

Increased agricultyral
yields

Changed
water supply
and demand

________________ ! /1 Midwest

Increased
wildfires

Southeast

Increased coastal
infrastructure damage

Increased energy demand

- Economic costs

- Economic benefits Increased heat-related mortality

Sources: GAO analysis of Environmental Protection Agency, Climate Change Impacts in the United States: Benefits of Global Action (Washington, D.C.: 2015), and Solomon Hsiang et al.,
“Estimating Economic Damage from Climate Change in the United States,” Science, vol. 356 (2017); Map Resources (map). | GAO-17-720

CLIMATE CHANGE:
Information on Potential Economic Effects Could Help Guide Federal Efforts to Reduce Fiscal Exposure

GAO-17-720: Published: Sep 28, 2017. Publicly Released: Oct 24, 2017. 29



Conclusions

* Improve models is not enough,
we must combine them

* Need for inter-disciplinary and
multi-disciplinary approaches

* Focus on Impacts
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What are the links?

1) Climate Change impacts all
these areas
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What are the links?

1) Climate Change impacts all
these areas

2) Modelling can help
understanding and assessing
future risk
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What are the links?

1) Climate Change impacts all
these areas

2) Modelling can help
understanding and assessing
future risk

3) Complexity implies that inter-
disciplinary approaches are
required
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What are the links?

1) Climate Change impacts all
these areas

2) Modelling can help
understanding and assessing

future risk

3) Complexity implies that inter- Methods
disciplinary approaches are and tools
required

4) Methods and tools developed
in one area could be applied in
others
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What are the links?

1) Climate Change impacts all
these areas

2) Modelling can help
understanding and assessing

future risk ata-based

3) Complexity implies that inter- broader
disciplinary approaches are ‘ knowledge
required

4) Methods and tools developed
in one area could be applied in

others
5) Decision makers need data and
broader knowledge than Huge
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