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• The sun emits (mostly) visible light

– Absorbed by the earth

• The earth emits heat (infrared) radiation

– Absorbed (and re-radiated) by the atmosphere

• By “greenhouse” gases (carbon dioxide, water vapour, etc)

• Change the climate by

– Changing sunlight

– Changing greenhouse gas amounts

Climate Science 101



Highest for 3M yr



Global surface temperatures





Ice Sheet Melt

Rule of thumb: 360Gt ice = 1mm SLR



Where are we at?

• The atmosphere is in uncharted territory
– The total energy budget of the Earth is changing

• Our world is changing
– Temperature, rainfall, wind, storms, extremes
– All ecosystems are affected, everywhere

• This is an unprecedented point in human history
– “Civilisation” has never had to deal with this

• The future is very hard to read
– Unpredictable consequences, cascading impacts
– Rates of change vary regionally and climatically

• Future risks dependent on global action



Temperatures & extremes



Stopping the warming

This is 1+°C warming

At current emission rates: 2°C warming = 20 years

1.5°C warming = 10 years



New Zealand’s role

• Total New Zealand emissions 0.2% globally

– But we’re in the top 10 per capita

– All countries must act

• We are well-placed to become zero-carbon

– 80% renewable electricity now, plenty of sun & wind

– A small economy that can move quickly

• An opportunity to lead, to inspire

– And to help other countries

• New Zealand gets noticed internationally –

– Let’s use that power


