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A biosphere shaped by humans

Anthropocene

Scale, Speed, Inter-connections

http://upload.wikimedia.org/wikipedia/commons/9/9f/KatrinaNewOrleansFlooded.jpg
http://upload.wikimedia.org/wikipedia/commons/9/9f/KatrinaNewOrleansFlooded.jpg


Willeit et al., Science Advances 2019

Results of model simulations: Observations shown in black, model results in colour. 

We have never exceeded 2 C in the last Three Million Years



Climate Crisis

Ecosystem CrisisHealth Crisis



Zoonotic Virus diseases on the rise

WWF Global Science. Beyond Boundaries: Insights into emerging zoonotic diseases, nature, and human well-being. (2020)



Bar-On et al., PNAS, 2018; Guardian graphic, 21 May 2018



Key Messages:

A. Nature and its vital contributions to people, which together 
embody biodiversity and ecosystem functions and services, 
are deteriorating worldwide.

B. Direct and indirect drivers of change have accelerated  
during the past 50 years.

C. Goals for conserving and sustainably using nature and 
achieving sustainability cannot be met by current 
trajectories, and goals for 2030 and beyond may only be 
achieved through transformative changes across economic, 
social, political and technological factors.

D. Nature can be conserved, restored and used sustainably 
while other global societal goals are simultaneously met 
through urgent and concerted efforts fostering 
transformative change.







Unsafe territory: Extreme events in 2020 

European Heatwave, 2020 Siberia‘s Record
Heatwave

Australian Wildfires Bangladesh
under water
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A Perfect Storm in East Africa?

• A “Triple Menace”: Covid-19, 
Locusts And Heavy Rains
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https://www.theguardian.com/world/gallery/2020/jan/24/billions-of-locusts-swarm-through-kenya-in-
pictures





Steffen, Rockström, Cornell et al 2015 Science
Image: Globaia



A Roadmap for Rapid Decarbonization

Rockström, Gaffney, Rogelj, Meinshausen, Nakicenovic, Schellnhuber. Science 24 March 2017 



• Persistance - capacity of a SES to 
continually change and adapt yet remain 
within critical thresholds. 

• Adaptability - capacity to adjust 
responses to changing external drivers 
and internal processes and thereby allow 
for development along the current 
trajectory (stability domain). 

• Transformability - capacity to cross 
thresholds into new development 
trajectories. 

• interrelate across multiple scales.

RESILIENCE
Resilience is the capacity of a system to continually 
change and adapt yet remain within critical 
thresholds.
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Resilience Attribute Interventions to build resilience
Diversity Diverse Economic Opportunities

Diverse energy systems
Halt loss of biodiversity

Integrated food systems
Food diversity

Redundancy Universal social safety
Informal networks

Ecological safety nets
Credit access

Reserves along supply chains
Inclusivity and Equity Access finance to local communities/low income

Wealth redistribution
Social and Health safety nets

Connectivity and Modularity Local food production
Digital connectivity

Decentralise and modularize energy systems
Community connectivity

Adaptive learning Adaptive decision-making based on multiple scenarios
Maintain memory of responses

Invest in learning along science-policy-business-
community



SYSTEMS TRANSFORMATION 
RACE TO ZERO DIALOGUES
Emerging from the planetary emergency

Organised by the Club of Rome 
and the Potsdam Institute for 
Climate Impact Research

9 November 2020





A Safe Operating Space for Humanity



THANK YOU!

www.pik-potsdam.de
@PIK_Climate |@PIK_Klima

Check out homeschooling talks
by our climate scientists!
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