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The Greenhouse Gasses (GHG) problem



• Eunice Foote: CO2 is a greenhouse gas 
• John Tyndall: Also methane is a GHG 
• Svante Arrhenius: Quantifying GH effect 
• First US President’s Science Advisory Committee 
Report on CC 
• William Nordhaus: First paper on the economic 
costs of climate change



• Eunice Foote: CO2 is a greenhouse gas (1852)
• John Tyndall: Also methane is a GHG (1860)
• Svante Arrhenius: Quantifying GH effect (1895)
• First US President’s Science Advisory Committee 
Report on CC (1965)
• William Nordhaus: First paper on the economic 
costs of climate change (1974)



How do 
we 

quantify 
climate 
change 

impacts?

Statistical/Econometric 
analysis

Integrated Assessment 
Models

Extreme weather 
events



Costs of Climate Change from 
Extreme Weather Events





The science of Extreme Weather Event Attribution



Extreme Weather Event Attribution

An 
extreme 
weather 
event



Use case #1:
Global Climate Change Attributable Costs of Extreme 

Weather

Newman and Noy (2023). Published in Nature Communications. 



Extreme event 
attribution

(270 studies)

Economic cost data

(from EMDAT)

   

https://interactive.carbonbrief.org/attribution-studies/index.html



Regional average Fraction of Attributable Risk (FAR) by event type
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The Fraction of Attributable Risk
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Annual average is about US$ 140 B



Use case #2:
Inequalities in Climate Change Attributable 

Flooding from Hurricane Harvey (2017)

“one of the wettest we have ever seen, from the standpoint of water”

Smiley et al. (2022). Published in Nature Communications.
Smiley et al. (2025). Published in Environmental Research Letters.



Hydrological Modelling

The flood that was

The flood with 40% less rain



In Houston, Climate Change was responsible for….
ra

in ≅40%

of the rain h
o

u
se

s ≅50%

of the 
flooded 
properties

d
am

ag
e ≅60%

of the 
damage



In Houston, Climate Change was responsible for….
et

h
n

ic
it

y Hispanics 
were more 
exposed in

su
ra

n
ce The 

insured 
were more 
exposed in

te
ra

ct
io

n
s Uninsured, 

poorer, 
Hispanics 
were most 
exposed



Federal Aid Disbursements After Harvey….
el

as
ti

ci
ty Disbursement 

sensitivity to 
damage is 

0.3

d
is

tr
ib
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ti

o
n Higher 

income is 
correlated 
with lower 
payments

et
h

n
ic

it
y Ethnicity is 

not 
correlated 
with 
payments at 
all



Use case #3:
Climate Change Attributable 

Indirect Costs of Disasters

Panwar et al. (2025). Working paper.



What happens when a disaster 
strikes?

Noy (2016). Tropical Storms: The Socio-Economics of Cyclones. Nature Climate Change. 



Estimated annual Indirect Economic Loss and Damage due to severe events (2000-2022)



Current 
FAR

Projected 
FAR

Projected attributable loss and 
damage

Direct   
damage 

Indirect  
loss

Floods

1.5 C warming : ~10% increase
30%

36% $0.6 billion $5.1 billion

2.0 C warming : ~22% increase 43% $0.7 billion $5.6 billion

Storms 

1.5 C warming : ~6% increase

43%

46% $17.4 billion $51 billion

2.0 C warming : ~13% increase 50% $18.1 billion $53.2 billion

Projected climate attributable loss and damage in SIDS by 2050



Use case #4:
Climate Change and mental health 



Use case #5:
Communicating the costs of climate change



Use case #6:
Liabilities for the costs of Climate Change




	Slide 1
	Slide 2: The Greenhouse Gasses (GHG) problem
	Slide 3
	Slide 4
	Slide 5: How do we quantify climate change impacts?
	Slide 6: Costs of Climate Change from Extreme Weather Events
	Slide 7
	Slide 8: The science of Extreme Weather Event Attribution
	Slide 9: Extreme Weather Event Attribution
	Slide 10: Use case #1: Global Climate Change Attributable Costs of Extreme Weather
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Use case #2: Inequalities in Climate Change Attributable Flooding from Hurricane Harvey (2017)  “one of the wettest we have ever seen, from the standpoint of water”
	Slide 16: Hydrological Modelling
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Use case #3: Climate Change Attributable  Indirect Costs of Disasters
	Slide 21: What happens when a disaster strikes?
	Slide 22
	Slide 23
	Slide 24: Use case #4: Climate Change and mental health  
	Slide 25: Use case #5: Communicating the costs of climate change 
	Slide 26: Use case #6: Liabilities for the costs of Climate Change
	Slide 27

