
Institut für Raumordnung und Entwicklungsplanung Universität Stuttgart 

Extreme events and societal transformation 

processes: new challenges for risk 

management and strategic planning 

Prof. Dr.-Ing. habil. Jörn BIRKMANN  

 

Scientific Dinner Speech at the Extreme Events and 

Environments: from Climate to Society  

cross community workshop, Berlin, 15th February 2016  



www.uni-stuttgart.de/ireus    

Extreme Events Workshop - Berlin 

    Prof. Dr.-Ing. habil. Jörn Birkmann; joern.birkmann@ireus.uni-stuttgart.de 

I  

The Global Perspective 

 
Key Drivers of Global Change  

and Determinants of Risk 
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Urbanization 
Urban growth between 2014 – 2050 (UN/DESA 2014) 
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Climate Change leads to changes in 

extreme events 



www.uni-stuttgart.de/ireus    

Extreme Events Workshop - Berlin 

    Prof. Dr.-Ing. habil. Jörn Birkmann; joern.birkmann@ireus.uni-stuttgart.de 

What are extreme events? 

Source: IPCC 2012 
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Climate models show a higher frequency 

of hot days in the 21st century 

Source: IPCC 2012 

In many regions, the time between “20-year” 

(unusually) warm days will decrease 

Source: IPCC 2012 
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Reasons for Concern (RFCs) 

Source: IPCC 2014 
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at least medium confidence that 

impacts are both detectable and 

attributable to climate change; also 

considering magnitude 

risk of severe and widespread 

impacts; “high”  on one or more 

Key-Risk criteria 

“high” on all Key-Risk criteria, 

including limited ability to 

adapt 
increasing magnitude or 

likelihood of impacts 

Insights into the Reasons for Concern 

Source: O‘Neil et al. 2015 (draft) 
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Determinants of Risk 

Intensity and frequency of  

hazards 

 

vulnerability 

 

exposure 

 
Source: IPCC 2012 
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SOCIOECONOMIC 
PROCESSES 

Socioeconomic 
Pathways 

Adaptation and 
Mitigation 
Actions 

Governance 

CLIMATE 

Natural 
Variability 

Anthropogenic 
Climate Change 

RISK Hazards 

Exposure 

Vulnerability 

IMPACTS 

EMISSIONS 
and Land-use Change 

The new framework 

Source: IPCC 2014 
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WorldRiskIndex  

– Linking natural and societal data 

Source: Birkmann and Welle 2015 
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𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 (𝐸 𝑎𝑛𝑛𝑢𝑎𝑙𝑙𝑦 𝑝𝑒𝑟 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 =
𝐴 + 𝐵 + (0.5 ∗ C + 𝐷 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 
 

𝑆𝑢𝑠𝑐𝑒𝑝𝑡𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑆 = (2 7 ∗ 0.5 ∗ 𝐴 + 𝐵 + 1
7  ∗ 𝐶 + (2 7 ∗ 0.5 ∗ 𝐷 + 𝐸 + (2 7 ∗ 0.5 ∗ 𝐹 + 𝐺  

𝐶𝑜𝑝𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐶𝐶 = 0.45 ∗ 0.5 ∗ (𝐴 + 𝐵  + 0.45 ∗ 0.5 ∗ (𝐶 + 𝐷  + 0.1 ∗ 𝐸  

𝐿𝑎𝑐𝑘 𝑜𝑓 𝐶𝑜𝑝𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐿𝑜𝐶𝐶 = 1 − 𝐶𝐶 

𝐴𝑑𝑎𝑝𝑡𝑖𝑣𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐴𝐶

= 0.25 ∗ 0.5 ∗ (𝐴 + 𝐵  + 0.25 ∗ 0.5 ∗ (𝐶 + 𝐷  + 0.25 ∗ 0.25 ∗ 𝐸 + 𝐹 + 𝐺 + 𝐻 + (0.25

∗ 1
3   ∗ 𝐼 + 𝐽 + 𝐾   

𝐿𝑎𝑐𝑘 𝑜𝑓 𝐴𝑑𝑎𝑝𝑡𝑖𝑣𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐿𝑜𝐴𝐶 = 1 − 𝐴𝐶 

𝑊𝑜𝑟𝑙𝑑𝑅𝑖𝑠𝑘𝐼𝑛𝑑𝑒𝑥 = 𝐸 ∗ (1 3  ∗ (𝑆 + 𝐿𝑜𝐶𝐶 + 𝐿𝑜𝐴𝐶  
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Source: Birkmann and Welle 2015 
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Exposure of People 

Source: Birkmann and Welle 2015 
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Vulnerability 

Source: Birkmann and Welle 2015 
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Risk 

Source: Birkmann and Welle 2015 
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Urbanization and Vulnerability 
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Source: Welle, et al. 2014 
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 Rapid urbanization is particularly evident in countries that 

are highly vulnerable. Planning tools have to be adapted to 

these new challenges. 

 

 Reasons for Concern (RFCs) have to be interpreted 

carefully, since also exposure and vulnerability are 

changing. The WorldRiskIndex shows that exposure and 

vulnerability to climate related hazards differ significantly in 

its spatial dimension. 

 

 For future planning and management approaches, it is 

essential to better understand the temporal dimension of 

likely changes. 

 

Global Perspective 
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II  

The Regional and 

Local Perspective 
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Increasing exposure of people and 
assets has been the major cause of 

changes in disaster losses  
(IPCC 2012) 
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Scenarios for Vulnerability  

  

Source:  

Birkmann, J.; Cutter, S.; Rothman, D.; Welle, T.; Garschagen, M.;  van Ruijven, B.; O’Neill, B.; Preston, B.; 

Kienberger , S.; Cardona, O.; Siagian, T.; Hidayati, D.; Setiadi, N.; Binder, C.; Hughes, B.; Pulwarty, R. (2015) 

Scenarios for vulnerability: opportunities and constraints in the context of climate change and disaster risk.  

IN: Climatic Change (online first) 

Exposure Scenarios until 2035 
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Region of Stuttgart 

Source: Regional Planning Authority Stuttgart 2014 
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Revealed Exposure 

Source: Flooding Rems Murr 2013  
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Source: IPCC, Austrian Spatial Development Concept (ÖREK) 2011, p. 61  

The Case of Winterbach 
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24 Source: Regional Planning Authority Cologne 2010 
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Flood Hazard Map – HQ 100 

Source: Regional Planning Authority Stuttgart 2014, flood map HQ-100 not yet finally validated 

Future development options? 

Does exposure also mean high vulnerability? 
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 Environmental change and extreme events are important issues for  

planning and risk management in Germany and the region of 

Stuttgart. Various approaches, however, focus primarily on exposure. 

 

 Various planning and risk management approaches as well as EU 

guidelines are based on a deterministic view and a pre-defined 

“when-if” relationship. 

 

 Risk based approaches and the consideration of extreme events is 

still a challenge for formal planning tools. 

 

 

Local Perspective I 
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Cần Thơ and Mekong Delta 
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Mekong Delta 

Source: Image/Sensor: MODIS; Foto: Birkmann 2009 

Vietnam 

 Urbanization 30,4% 

 Urban Growth 3,2% 

 

 

Mekong Delta 

 39,000 km2;  

 18 m. inhabitants 

 National importance: 

- 50% of the rice 

production 

- over 50% of the fish 

production 

- 60% of the fruit 

production 28 
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 Climate Change: Sea Level Rise 

Source: Carew-Reid, 2008 - 

Rapid Assessment of the 

Extent and Impact of Sea 

Level Rise in Viet Nam. ICEM 

Legend: 
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Vietnam: Mekong Delta – Cần Thơ  

Source: National Institute for Urban and Rural Planning (NIURP) under Vietnam  Ministry of Construction 2007  
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Changing hazards and changing extremes  

- past and future adaptation needs -  

Typhoon Linda; 100km/h on 2nd November 1997,  

approx. 500-3000 fatalities and large economic losses. 

  
 

Storms are very rare so far in the VN Mekong Delta 
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 Extreme events under the conditions of climate change is often not 

sufficiently considered in planning tools. The increase in exposure and 

vulnerability is not yet discussed. 

 

 The top-down planning system is still dominated by a rather technocratic 

approach.  

 

 Past adaptation strategies have in part lead to risk accumulation. 

 

 

 

Local Perspective II  
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III  

Conclusions 
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Overall Conclusions 

 Climate change and societal transformation require more 

adaptive planning approaches. 

 Various norms in planning and in individual decision making 

processes are based on experiences in the past.  

 New methods are needed that combine scenarios of climate 

change and extreme events with scenarios of exposure and 

vulnerability for specific planning tools. These scenarios and 

tools need to focus on different spatial and temporal scales. 
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Thanks 
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