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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 Change 101



Highest for 3 million years

The problem today

Half this rise since 1990!







Temperature Change 1.5°C



Changes in extremes: temperature

• Small increase in the average
– Big increase in risk of extremes

• Including new, unprecedented extreme values

Reisinger (2009)



The Earth and its water



Water and Climate Change

Greater water-holding capacity
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…and: faster land evaporation
🡺 More droughts

The big signal?
More Variability





Heatwaves & droughts

ECMWF
Loire (NY Times)Yangtze River, Wuhan, 19 August





And floods

 Charsadda district, Pakistan, ABDUL 
MAJEED/RNZ

Nelson, New Zealand Herald

Winchester, Stu Jackson/ New Zealand Herald

Auckland International Airport, RNZ



NIWA summary

1991-2020



Temperature Change



Distribution of heating

Ocean 
>90%



Global sea level

Cazenave & Moreira (2022)



Glacier melt

Sea level: Another 
half a metre

Hugonnet et al (2021)

Water supplies: 
A billion people



Ice Sheet Melt

Exchange rate: 360Gt ice = 1mm SLR



This is 1.1°C warming
At current emission rates: 1.5°C warming = 10 years

2°C warming = 20 years
3°C warming = 50 years

Or, 1.5°C warming = emissions reduced 50% by 2030
100% by 2050

Can we do it?

Where to from here?

The 2020s must be the decade of action





What is at stake?

• Everything

• “The climate system” is what gives us
– Every mouthful of food

– Every sip of water

– All of our livelihoods and our lives

• We are collectively pulling the rug out from 
beneath ourselves…





Figure SPM.8 

Human activities affect all the major climate system components, with 
some responding over decades and others over centuries

Up to 3m

Up to 15m

By 2300

Sea Level Rise



Ocean Acidification

IPCC AR6 WG1 Ch4

Triumph

Disaster



River flow and warming

IPCC AR6 WG1 Figure 8.26
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IPCC AR6 WG1 Figure 8.20



Locally

IPCC AR6 WG2 Figure 11.4
+1.8°C +2.4°C +3.0°C +4.0°C

2 x Hot Days
Few frosts

Average rainfall
50cm sea level rise 

3-4 x Hot Days
No frosts

20% more rain
>1m sea level rise 

What’s happening internationally?
What about our offshore markets?

Displacement, migration? Population?



Locally…

IPCC AR6 WG1 Regional Fact Sheet - Australasia

30cm more, next 40 years 
[had 20cm in last 100 years]
Between 50-150cm by 2100
Depends on overall warming



Actions: Adaptation

• Retreat from the coast
– Easy to say, difficult and costly to do 🡺 start early

• Retreat from flood plains
– Improve drainage, don’t build bigger stop banks
– Protective measures may be sensible, sometimes

• Change land use to suit the climate
– No pip or stone fruit?
– Hotter-climate grapes?

• Help communities become more resilient
– A sense of “community”



Latest IPCC Report:

Mitigation – reducing emissions

• Emissions must peak before 2025
– For a 50% chance of keeping warming to 1.5°C

• We are driving this problem, we have all the power

• There are many opportunities to reduce emissions…
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Personal action & agency
• Everyone!
– Anything that makes a difference, makes a difference
– Riding a bike, making clothes last longer…

• Public transport, EV, home solar…
• Take care over energy use, waste

– Talk about the problem
• But this is a societal, global problem
– Governments must change how economies operate
– Steer business in the right direction

• Get active
– Help the Government see what to do

• Cooperate – with whānau, workmates, neighbours, 
nationally and internationally



• Growth
– Especially economic growth

• And how we stop it
– Economic

– Also resource use, population growth, 
land use…

• The answer? Degrowth…

How did we get here?



Kimberly Nicholas - 
https://www.kimnicholas.com/activism.html
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