


• 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 

What controls the climate? 



Carbon dioxide concentration 

3 million years ago 
Temperatures 2-3°C higher 
Sea levels 20 m higher 

50 million years ago 
Temperatures 10-12°C higher 
Sea levels 50-80 m higher 



Recent observations 

NASA GISS 



Temperature 

NASA GISS 



Where to from here? 

IPCC (2013) 



Rainfall change 

IPCC (2013) 



Precipitation change 

 “The wet get wetter and the dry get drier (locations and seasons)” 



Sea Level Rise 

• Between 60cm & 1m 
– Depending on emissions 
– Plus/minus 20cm 

 
 

 
 
 
 

• NZ add +10% 
• Possible range (NZ) 

– 55cm to 1.3m by 2100 
– 10m commitment? 

RCP2.6 

RCP8.5 

 
The frequency of coastal inundation world-wide likely increases by 

100  to 1000 times with ~50cm SLR (by 2100) – 
Annual events become daily events 

100-year events occur every few months 
 10cm=triple the risk 



Sea Level Rise 



• Flooding affects around two thirds of New Zealanders 
– Flooding our most costly natural disaster, after earthquakes 

• Heavier extreme rainfalls = bigger river floods, erosion 
– Warmer air = more moisture in the air 
– Already beginning to see a climate change signal in extreme 

rainfalls 
• High carbon world 

– 1-in-100-year flood flow may occur once in ~15 years on 
average 

– Engineering solutions may ultimately be counter-productive 
• Different effects in different regions 

– Adaptive governance & strong communities vital 
 

River Floods 



Ministry for the Environment 

• ~100-year changes, mid-way between low and high carbon futures 
– The wet get wetter, the dry get drier 
– Relatively uniform temperature rise 

Temperature & Precipitation 

Rapid increases in extremes 

Bodeker Scientific 



• Increased pressure on water resources almost 
certain 
– Already competition over water allocation & use 

• The dry get drier, increasing evapotranspiration, 
drying soils 
– Changing seasonality of precipitation and river flows 
– Increased likelihood of drought, and wildfire 
– Urban expansion, agricultural demand 
– Stresses on freshwater ecosystems 

• Increased fire danger 

Freshwater 

Clark et al. (2011) Pearce et al. (2011) 



Trading partners 

• Freshwater, runoff, food security – international issues 
– IPCC Technical Paper on  CC & Water (2008) 



Stopping at 2°C 

Ministry for the Environment (2015) 

67% 
Ʌ 

Need ZERO emissions within 50 years 
Then NEGATIVE emissions after that 

by 2021 for 1.5°C 



Summary 
• Climate change already well under way 

– Tangible effects already observed 
– Small changes in averages can mean large changes in extremes 
– Further change already locked in 

• Global warming almost bound to exceed 1.5°C 
– Warming could be capped at 2°C 

• If we get started NOW and take it really seriously 

• Human systems are not used to rapid environmental change 
• The past is no guide to the future 

– Dynamic and flexible responses critical 

• New Zealand will be affected by events globally 
– When responding, we must look beyond our shores 

Thank you 
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