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A simple & general view… 

Time 

Partial 
recovery 

Full  
recovery 

“Build back 
better” 

“Loss” 

Carbon stock 

Biomass 

Population 

Financial capital 

Social capital 

Trust 

Infrastructure 

Ecosystem f. 
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Recognition 

• Strengthen resilience and adaptive capacity to climate-related hazards 
and natural disasters in all countries 

• Integrate climate change measures into national policies, strategies and 
planning 

• … 

http://www.un.org/sustainabl
edevelopment/sustainable-
development-goals/ 



Sustainable “Blue [Ocean] Economy”  
Biodiversity (i.p. tropics) 
Infectious Agents 
Emissions Free Technology 
Drinkable Water for All 
Averting Enormous Human Disasters Through Prediction 
Research and Education in Basic Science 
Unequal Resource-use and Continued Population 
Growth 

8 Top Challenges for the implementation of the Sustainable 
Development Goals (SDGs)  https://en.unesco.org/un-sab/content/documents 

http://en.unesco.org/un-sab/sites/un-sab/files/SAB_4_INF_7_Dephi_Study.pdf 
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http://www.preventionweb.net/files/44983_sendaiframeworksimplifiedchart.pdf 
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http://www.wcrp-climate.org/grand-challenges; http://www.wcrp-climate.org/gc-extreme-events 
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Extreme Events and Environments – from climate to Society (E3S) 

Which system properties yield resistance and resilience to extreme conditions?  
How do social and natural systems interact at different time-scales (dir. reaction to adaptation)? 
How does perception and moral valuation affect societal response to extreme events? 
What are meaningful indices of impact-relevant climate extremes (including adaptation)? 

Natural systems Social systems Connected systems 

Exciting? Relevant? 10yr-Solvable?  

Top left to top right : Craig Allen, USGS, Los Alamos, USA; http://allnewsaboutpakistan2.blogspot.de/2011/05/flood-in-pakistan-2010_6807.html ;  http://www.angelfire.com/ult/hogeeheartoftheroach/2trackstudio/looters_will_be_killed.jpg 
Bottom left to bottom right : https://www.flickr.com/photos/lubasi/4909683043 (@ Luis Barreiros); https://travel.com.vn/mien-bac/tour-ha-giang.aspx; http://jetzt.sueddeutsche.de/texte/anzeigen/572668/Fluthilfe-aus-dem-Netz 
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Extreme event recognized but 
also prone to perception bias! 
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Perception is important 
 
 
Dual role of science: 
 
• “Objective” information 

 
• Understanding perception 

 as a factual process 
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Challenges 

Heterogeneous  
approaches 

Terminology Different scales 
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Challenges exemplified… 

Time 

Carbon stock 

Partial 
recovery 

Full  
recovery 

“Build back 
better” 

Loss 

Biomass 

Population 

Financial capital 

Social capital 

Trust 

Infrastructure 

Δy1 

Δy2 

Δt 

Critique: 
Equilibrium concept 
No cascading/knock-on effects 
Spatial scale and interactions 
ignored 
Only single event, single variable 

Ethical dimension? 
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With all the diversity… 

• System-oriented and evidence-based concepts 
as unifying approaches 
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System-oriented approaches 
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System-cascading effects of extreme events 

Atmos-/ 
Geosphere 

 

Biosphere 
 

Anthropo-
sphere 

 

Time-scales! 
Perception and valuation! 



 Frank et al. 2015, Glob. Ch. Biol. 

Classification of extreme events in C-Cycle context 
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Evidence-based approaches 
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CRED (2015) [Guha Sapir et al.] 

People affected by natural disasters 
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Water is a key factor for carbon cycle extremes, too 

Reichstein et al. (2013), Nature 
Zscheischler et al. (2014), Biogeosciences 
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CRED (2015) [Guha Sapir et al.] 

Without indirect,  
lagged effects! 

Deaths caused by natural disasters 
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CRED (2015) [Guha Sapir et al.] 

Effects of disasters scale with income 



Cross community workshop on Extreme Events and 
Environments from Climate to Society (E3S) 

Berlin, February 14th to 16th 2016  

Clear emergent relationships! 

CRED (2015) [Guha Sapir et al.] 

%𝑙𝑙𝑙𝑙 = 217 ∙ loss−0.90  
 

r2 = 0.99 
  

Education? 
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Two (minimum) goals of the workshop  

1. Define key research questions and research 
strategy 

– First only “internal documents” 
– Publication tbe 

 
2. Build community & evaluate development of 

E3S topic within Future Earth landscape 
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Knowledge-Action Network initial set 
Themes 

Challenges 
Dynamic Planet Sustainable 

Development 
Transformations to 

Sustainability 

1. Water, food, energy for all 

2. Decarbonise socioeconomic systems & 
adapt 

3. Safeguard natural assets 

4. Build healthy, resilient cities 

5. Sustainable rural futures 

6. Improve human health under GEC 

7. Sustainable consumption and prod’n 

8. Social resilience to future threats 
Finance 

 
 

Transform-
ations 

 
 

Future Oceans 
 

SDGs 

Food-Energy-Water Nexus 

Future cities 

Future health 

Natural assets  

$ 

courtesy of Thorsten Kiefer and Rebecca Oliver 

Does E3S have the potential/critical mass for a KAN? 
What aspects would be missing? (e.g. broadening the focus) 
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Thanks! 

(top left) Catedral Verde – Floresta Amazonica;  https://www.flickr.com/photos/lubasi/4909683043 (@ Luis Barreiros); (top middle): Craig Allen, USGS, Los Alamos, USA; (top right): U.S. Fish and Wildlife Service (2011); 
(bottom left) https://travel.com.vn/mien-bac/tour-ha-giang.aspx; (bottom middle): Jay Janner, The Statesman; (bottom right): Dr. Bernd Gross 
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