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4 degrees warmer
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Measurements: NOAA; Forecast: IPCC



Image: NASA

Earth’s climate
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What controls Earth’s climate?

Image: NASA



Which planet is warmest? Why?

T = 460°C T = 15°C

Images: NASA

Venus Earth



Solar energy

Image: Walmart



Solar energy
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Albedo
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Black
seat



Albedo

645 W/m2

342 W/m2

100 W/m2

515 W/m2

130 W/m2

242 W/m2

T = -136°C

T = -18°C

Images: NASA; Independent

Venus

Earth

Venus

Earth



Greenhouse effect

White cat

Black 
blanket



Image: NASA

Greenhouse effect

0.04% CO2

T = -18°C

Earth

+ 32°C + 1°C = 15°C



Greenhouse effect

Image: phys.org

96.5% CO2

Venus

T = -136°C + 596°C = 460°C



Weathering of rocks
Granite + CO2 + H2O ®
Clay + cations + HCO3

-



Reduced 
greenhouse effect

Faster chemical 
weathering

Slower chemical 
weathering

Global 
cooling

Increased 
greenhouse effect

Global 
warming

Less CO2 in the 
atmosphere

More CO2 in the 
atmosphere

Weathering of rocks

Negative 
feedback



Natural climate variability

Images: NASA



Natural climate variability – CO2
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Natural climate variability - Temperature
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Images: Crowly (1995)

20 000 years ago
4 degrees cooler
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20 000 years ago
4 degrees cooler



56 million years ago
>4 degrees warmer

Bild: Alan Kennedy
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Melting permafrost

Image: NASA



Melting methane hydrates

Image: SWERUS-C3



Increased 
greenhouse effect

Permafrost and 
methane 

hydrates melt

More permafrost 
and methane 
hydrates melt

Global 
warming

Increased 
greenhouse effect

More methane in 
the atmosphere

More methane in 
the atmosphere

Melting permafrost and methane hydrates
Global 

warming

Positive 
feedback



Walvis Ridge

South Africa



JOIDES Resoultion

Image: Ocean Drilling Program



JOIDES Resoultion

Image: Ocean Drilling Program



JOIDES Resoultion

Image: Ocean Drilling Program



Image: Ocean Drilling Program

56 million years ago
>4 degrees warmer



4 degrees warmer in one lifetime
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Measurements: NOAA; Forecast: IPCC



Does it matter?
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4 degrees warmer
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Global warming
How it works ...

Global warming

We release too 
much CO2

Reduced albedo

More CO2 in the 
atmosphere

Global warming

Global warming Increased 
greenhouse

effect

Polar ice melts

Permafrost and 
methane hydrates 

melt

Positive 
feedback



4 degrees warmer
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Climate manipulation

Bild: www.geoengineeringwatch.org



Earth’s temperatures 
does not change

We release too 
much CO2

Earth becomes much 
warmer (because we 
kept on releasing too 

much CO2)

Climate manipulation

More CO2 in the 
atmosphere

Earth becomes 
even warmer

Increased
greenhouse 

effect

Polar ice, permafrost 
and methane hydrates 

melt

We release 
particles in the 

atmosphere

We stop releasing 
particles in the 

atmosphere



We release too 
much CO2

Carbon capture storage

More CO2 in the 
atmosphere

We capture 
and store CO2

in rocks

Earth’s temperature 
does not change

Increased 
greenhouse

effect
Greenhouse effect does not change

Image: CarbFix



4 degrees warmer
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What can I do?

Bert Bolin, Svenska dagbladet, 2008

“… serious, but 
not hopeless ...”



What can I do?

Image: Hanna Franzén/TT



What can I do?



What can I do?

Accommodation
Society

Shopping and 
activities

Food

Travel
My holiday flights
Skåne (1)
Scotland (2)
Greece (1)

How much food do I throw away?
o None – I throw nothing away
ý Some – I throw some food away
o Lots – I throw a lot of food away

My footprint
9.85 tons CO2/yr



What can I do?

Accommodation
Society

Shopping and 
activities

Food

Travel

My holiday flights
Skåne (0)
Scotland (1)
Greece (1)

How much food do I throw away?
ý None – I throw nothing away
o Some – I throw some food away
o Lots – I throw a lot of food away

My footprint
8.11 tons CO2/yr

Redu
cti

on 
~ 20%



• Reduction = 20%

• Average Swede’s footprint = 10.7 tons CO2

• Reduction = 2 tons CO2

• 10 million Swedes

• Sweden’s reduction = 20 million tons CO2

What can I do?



The global footprint = 
49 000 million tons eCO2/yr• 20% reduction in Sweden 

20 million tons CO2

• 20% reduction in EU
850 million tons CO2

• If we double our efforts …

What can I do?

Data: IPCC AR5 WG3; Climate Action Tracker

• 20% reduction in USA
1400 million tons CO2

• … and if the rest of the world 
helps too …



Together we can bend the curve
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