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ENERGY BALANCE
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The simplest view: \ /

Heating from sunlghtis balanced by cooling from thermalradiation.
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EARTH'S EMISSION TEMPERATURE
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PUT ON YOUR INFRARED GOGGLES!
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GREENHOUSIEFFECT

New emission level

Emission level

> Temperature
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CLIMATE MODELS
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BASIC PRINCIPLES

Fundamental conservation principles:

*Conservation ofenergy
*Conservation ofmass (ar, water, etc)
*Conservation of momentum

Idealgaslaw (and equation ofstate for
sea water)
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GRID CELLS

/AN Radiative fluxes
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Atmosphere-ocean Vegetation
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Climate models
Also known as General Circulation Models or
Earth System models

Physics (energy balance, hydrology, flow ofair

: : , Goosse: Climate System
and water, etc) is solved grid box by grid box

Dynamics and Modelling
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PARAMETERIZATIONS

Mathematical formulas that give the net effect of many
small-scale effects that cannot be directly included:

Forexample
- Clouds
- Turbulence
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CHAOS AND PREDICTABILITY
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TODAY'S MENUSPAGHETTI
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MY DOG LORENZON A LEASH
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OBSERVED CHANGES
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parts per million (ppm)

OBSERVEDBCHANGES CO,
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OBSERVEICHANGES TEMPERATURE

Global Mean Estimates based on Land and Ocean Data 2010s warmerthan
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NATURALCHANGES!
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MAN-MADECHANGES?
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BOTH?
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CLIMATE SENSITIVITY AND
FUTURE PROJECTIONS
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CLIMATESENSITIVITAND FEEDBACKS
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FUTURE CQSCENARIOS
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Sea level rise preater tha
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SCENARIOS FOR
TEMPERATURE AND SEALEVEL
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FUTURE ARCTIC WARMING UNCERTAINTY

Temperature change RCP2.6 in 2081-2100: annual Temperature change RCP2.6 in 2081-2100: annual
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