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AWhat | s Happening to

s Climate change in context
Pollution: environmental degradation
Depletionof freshwater: los®f biodiversity

# Climate as ultimate environmental threat
True nature of challenge
Unlike Dyson,Lomborg
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i Scienceof global warming e

The scientific verdict

e et W am

mcc (L ‘ 40" Session ofthe IPCC
331 October 2014
o — Cpbagen, Dot

# Science left to the scientists



Climate vs Weather

# Long-term trends
Is theglobal climateof 1900 1950
differentfrom 195020107
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# Global trends
Not local phenomenon

# Parameters

Air temperature ncean temperature

7z

lce-melt(land, sea): setevel Heat | temperature

Do trends in different variables agree?




The data

Temperature Anomaly (°C)

Global warming (19062010)
Surface temperature (land, sea): up
Ocean temperature : up

lce-melt (land): up

Ice-melt (sea): up

Sea level: up

Nino

Clear trend in different variables
Independent lines of evidence
Different datasets

Different uncertainties/errors

Global Land—Ocean Temperature
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lce-melt (land and sea)
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Cause of warming: the greenhouse effect
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Mercury : closest to the sun Venus much hotter

Explanation: Venus has a large greenhouse effect



The greenhouse effect

Y S The Greenhouse Effect
-
Some sunlight that hits
\ the earth is reflected.

Some becomes heat.
CO: and other gases

in the atmosphere
trap heat, keeping

the earth warm.

At mosphere i's 'transparent
But: radiation outward from earth absorbed



Eva - 048 greenho!

A Nitrogen and oxygen do not absorb heat

Not greenhouse gases

A Water vapour (H,0): 0.21 4.0 %

Evaporation from oceans

A Carbon dioxide (CO,): 0.039% (390 ppm)

Animals and plants, fossil fuels

A Methane (CH,): 1.8 ppm (2010) John Tyndall
Wetlands, animals, agriculture, fossil fuels (1820:1893)

CO, = most abundant norcondensing GHG



A Charles Keeling (1950 )

CO, from industry?
Absorbed by oceans?
Direct measurement (Mauna Loa)
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A Burning fossil fuels releases energy
Also releases CQOnto atmosphere

Monitoring carbon dioxide

Atmospheric Carbon Dioxide
Measured &t Mauna Loa, Hawwal
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CO, and fossil fuels

# Fossils formed wheplants buried (b)

beforerespiration

m Stored in rock reservoirsubject to
Intense heaandpressure
280 |y

# Digging up and burning fossilized
carbon releases energy Ni e mm i o
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# Also release€0O, into atmos
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Direct evidence

Wavelength [um]
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Clear dip in microwave region {8
Clear increase in dip over 4 decades tof
2. Measure T of atmosphere 1
Function of height T
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! Radiation from earth
Clear signals of greenhouse effect




Conclusions

1. Multiple lines of evidence for warming

Surface temps, ocean temps,
sealevel rise, icamelt

Multiple lines of evidence for
enhanced GHG effect

CO, increase, radioactive dating,
wavelengtlof absorbed radiation
stratospheric cooling

Conclude : (IPCC 2007)

Mostof the warming since 1950 vdiiely
(90%prob) due to increase in GHGonc
Expect rise of 5 °C by 2050

Temperature anomaly (°C)

Temperature anomaly (°C)
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The future;

# Continued emissions

Four scenarios

# Committed warming
Already in the pipeline

# Future warming
2-6 °C by 2050
Worstcasescenarios

# Actually worse again
Feedbacks and tipping points

IPCC scenarios




