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This is What Climate Change Looks Like

Hughes et al. 2019; Climate Council of Australia
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Climate Impacts on New Zealand

IPCC AR5 WGII 2014

Rising average surface air temperature, raising risk
of extreme heat events.

Widespread drought in NZ (2007-2009; 2012-2013)
resulted in substantial economic losses: NZ$ 3.6
billion in direct & off-farm output in 2007-2009.

Extreme sea-levels have risen at a rate similar to global
SLR. Projected large increase in extreme sea-level events.

Loss of ice. Ice volume declined by 36-61% from the mid-
late 1800s to the late 1900s. Glacier volume reduced by 
15% between 1976 and 2008.



Consequences for Business

Disruption of supply chains

Weakening or removal of social license (coal)

Targeted consumer/investor action

Policy/political instabilities

Emergence of disruptive technologies



The climate is warming rapidly 

NASA 2018

Global Average Temperature Anomaly, 1880-2017

Baseline is 1951-1980



Source: Le Quere et al. 2018
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Future Earth, based on IPCC 2018

The 1.5oC and 2.0oC Paris targets:
Increase in impacts from 1.5oC to 2.0oC 

Persons exposed to severe
heatwaves at least once every
5 years (billion persons)

Transformation of land 
ecosystems (million km2)

Coral reefs experiencing
long-term degradation (%)

1.5oC      2oC

1           2.7

9            17

70-90      >99



Figueres et al. 2017

Emission Reduction Pathways
for Meeting the Paris Target

This is the
climate crisis!



Meeting the Climate Change Challenge

Pathways limiting global warming to 1.5oC… would
require rapid and far-reaching transitions in energy,
land, urban, transport, infrastructure and industrial

systems. These system transitions are unprecedented
in terms of scale...

IPCC SR1.5 2018



IPCC AR5 WGI SPM 2013; NOAA 2019

Importance of CH4 as a Climate Forcer

Source not well understood – possibly wetland emissions
(natural feedback) or increase in oil and gas production

Methane levels were considered stable in the pathway 
models prepared for the Paris Climate Agreement



Photo: teara.govt.nz

Ciais et al. 2013; Stats NZ Govt

Sources of Anthropogenic CH4 Emissions
2000-2009 decade

Globally ruminants emitted 89 Mt CH4 per year, 
or 27% of all human CH4 emissions

GHG emissions (CO2-e) in NZ increased by 19.6%
from 2000 to 2016

CH4 emissions from livestock digestion increased by
4% from 1990 and comprised 35.3% of gross NZ
emissions in 2016.



Ramanathan et al. 2016

Importance of SLCPs for Climate Action
(SLCPs = Short-Lived Climate Pollutants)

Warming is currently at ~1ºC and another 0.6ºC is stored in the
ocean, to be released over the next two-four decades.

In 15 years, we are likely to reach 1.5ºC of warming.

About 40% of current human climate forcing is due to SLCPs,
and CH4 is the most important of the SLCP gases. These gases
have atmospheric lifetimes of a decade or two.

Rapid and deep reductions of SLCPs could hold warming in
2050 to 1.5ºC instead of the current trajectory of 2.1ºC



…the Earth System 

Our planet is a single system… 



Hunter-gatherer 
societies only

Beginning 
of 

agriculture

Adapted from Steffen et al. 2004; ice core data from Petit et al. 1999

Evolution of fully 
modern 

humans in Africa

Human Development 
and

the Earth System 



Human Development and
Earth System Dynamics

Source: Data from Petit et al. 1999, labeled as in Young and Steffen 2009.

Source: J. Rockström and N. Nakicenovic
Data from Petit et al. 1999 and Oppenheimer 2004



Temperature rise: 
Beyond the envelope of natural variability!

Summerhayes 2015

Human influence

An Earth System Perspective



Rates of Change

Since 1970 the global average temperature has risen at
a rate about 170 times the background rate over the 
past 7,000 years of the Holocene, and in the opposite
direction.

Rate of atmospheric CO2 increase over the past two
decades is about 100 times the maximum sustained
rate during the last deglaciation.

De Vos et al. 2014; Wolff 2011; Marcott et al. 2013; NOAA 2016; Canfield et al. 2010



Human Transformation of
the Biosphere



Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, 2019

Nature’s Dangerous Decline

Nature is declining globally at rates unprecedented
In human history

The rate of species extinctions is accelerating



Nature’s Dangerous Decline

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, 2019

The health of ecosystems on which we and all other species
depend is deteriorating more rapidly than ever.

We are eroding the very foundations of our economies, 
livelihoods, food security, health and qualify of life worldwide.

Around 1 million animal and plant species are now threatened
with extinction, many within decades.

The essential, interconnected web of life on Earth is getting
smaller and increasingly frayed.



The
Great

Acceleration

The Human 
Enterprise

• Population
• Economic Growth
• Freshwater use
• Energy use
• Urbanization
• Globalization
• Transport
• Communication
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Steffen et al. 2015



• Greenhouse gases
• Ozone depletion
• Climate
• Marine ecosystems
• Coastal zone
• Nitrogen cycle
• Tropical forests
• Land systems
• Biosphere integrity
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Global Impact

Steffen et al. 2015

The
Great 

Acceleration



IGBP Newsletter 41: May 2000



The climate is warming rapidly 

NASA 2018

Global Average Temperature Anomaly, 1880-2017

Baseline is 1951-1980



Implications of accelerating climate change
IPCC temperature projections

IPCC 2013
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Earth System moves to a new 
state? Severe challenge to
contemporary civilisation. 
Possible collapse?

Summerhayes 2015

Committed

Tipping points?



Tipping Elements in the Earth System

Huber, Lenton, and Schellnhuber, in Richardson et al. 2011

10 years of C storage
lost in 2005 and 2010
droughts

50 to 250 Gt C lost by 2100
from thawing permafrost



Tipping Cascades

Source: J. Donges and R. Winkelmann
in Steffen et al. 2018



Earth System Trajectories

Steffen et al. 2018



Is ‘Hothouse Earth’ inhabitable?

• Most of the tropics and subtropics will be too hot for 
human habitation.

• Changing temperature & rainfall patterns will likely 
make current large agricultural zones unproductive.

• Sea-level rise of 20-40 m ultimately likely, drowning 
coastal cities, agricultural areas and infrastructure.

• Maximum carrying capacity of ~1 billion humans
(today’s population is 7.6 billion) 



Notes from comments at Ecosperity 2019, 7 June 2019, Singapore

Executive Secretary, UNFCCC
2010-2016

Christiana Figueres

Meeting the
Climate Change Challenge

• Timing is everything!

• The cost of climate change? Decades of development
wiped out. Re-development not possible. Collapse.

• What is required? Transformation the likes of which 
we’ve never seen or done.



The Nature of the Challenge
Bottom Line

1. MAGNITUDE

2.  URGENCY

A worst-case scenario could 
collapse modern civilisation.

We have 2 years left to get our 
act together. Delay rapidly increases 

risk of collapse.



The climate system, the biosphere…

What about humans and our systems?
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Lost 2/3 chance  
to keep warming  
below +1.5C  

UN Paris 
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agreement  
in force 

On track to lose 2/3 chance  
to keep warming  
below +2.0C  

Failure of the Climate Science-Policy System

Source: P. Sackett and W. Steffen



Greta Thunberg

Excerpts from G.T. speech at COP24, Poland, 2018

“Our civilization is being sacrificed for the 
opportunity of a very small number of people to

continue making enormous sums of money.”

“You are stealing children’s future in front
of their very eyes.” 



STOCKHOLM, 15 MARCH 2019

“When adults insist on behaving like children,
children have no choice but to assume the role

of adults.”

“You’re running out of excuses and we’re
running out of TIME”





…Our world today is dominated by a global
economic system with disastrous social and

environmental impacts – “predatory
capitalism”.... We are the only species on

Earth who destroys its own habitat, threatening
countless other species with extinction in the 

process. 



The ‘Doughnut’: a safe and just space for 
humanity

Kate Raworth
Oxford University

An Economy for the 21st Century

• Systems thinking: dynamic complexity

• Equity: distributive by design

• Biosphere: regenerative by design



Prof Dipash Chakrabarty
University of Chicago

Homo-centric v. Zoe-centric
(human-centric v. life-centric)

Contemporary society is based on a homo-centric
approach, but the Anthropocene demands a
zoe-centric approach.

“epochal consciousness” v. “departmental thinking”

Tanner Lectures in Human Values, Yale University, 2015



We're only here for a short amount of time to do what we've
been put here to do, which is to look after the country.  
We're only a tool in the cycle of things.  …(we) go out into
the world and help keep the balance of nature. It's a big
cycle of living with the land, and then eventually going back 
to it....

An Elder, Noongar People. From: 'Elders: 
Wisdom from Australia's Indigenous Leaders’




