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„All is about impacts!“  
[Comment during FEWS-User days 2017 about impact-based flood forecasting] 



Common practice in operational flood forecast 
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• Where is the weakest link in my 

defense line? 

 

 

 

• When, how much and where the 

water will flow? 

 

 

 

 

• When and where is greatest 

impact to people  

and critical  

infrastructure  

expected? 

Which information is required for whom? 

First responders 

Public 

Crisis managers 
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Extension of the model chain (without flood defence line) 
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Scotland 
(Dumfries) 

Sri Lanka 
(Colombo) 

The Netherlands  
(Rotterdam, Delfzijl, Rivierenland) 

Philippines 
(Manila) 

Prototypes of extended forecasting (impacts) 
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Whitesands, Buccleuch Street 

Dumfries 

• South-Western part of 

Scotland 

• About 50.000 inhabitants 

• At the Nith river close to 

the sea 

 

 

sea 

Application for Dumfries (Scotland) 
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Storm Desmond  

5/12/15 – 6/12/15 
Storm Frank 

30/12/15–31/12/15 

Challenges for Dumfries (Scotland) 
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Use of RFSM [Rapid Flood Spread Model] tool (HR Wallingford) 

 

Extend existing forecasting system: flooding 
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• Large elements  

– variable shape, 

– automatic analysis 

of topography  

 

• Element properties 

derived from 

underlying DTM 

 

• Fewer computational 

elements, faster 

computation, but good 

accuracy because of 

sub-element 

topography 
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Use of Delft-FIAT[Flood Impact Assessment Tool] tool (Deltares) 

 

Extend existing forecasting system: impacts 
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New information: Hindcast for Storm Frank (Dec. 2015)  

Flood spreading 

How the flood will spread? 
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Arrival time 

New information: Hindcast for Storm Frank (Dec. 2015)  

When and where a certain water depth will be reached? 
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Where and how many people are affected (ensemble 1) Impacts to people (affected people) 

New information: Hindcast for Storm Frank (Dec. 2015)  

Where and how much affected people can be expected  (yellow areas)?  
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Population density map  



EN0 

EN3 

EN2 

EN1 

EN4 

Use of ensemble forecast  

including uncertainties 

New information: Hindcast for Storm Frank (Dec. 2015)  
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New information: Hindcast for Storm Frank (Dec. 2015)  

Maximum water depth EN1 
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New information: Hindcast for Storm Frank (Dec. 2015)  

Maximum water depth EN4 
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New information: Hindcast for Storm Frank (Dec. 2015)  

Probability(water depth > 0.5 m) 

How probable is it, that a certain water depth is reached in  

a given place and a specific time?  
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New information 
R
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Probability Consequences 

Forecasting of flood risk 

x = 
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Status of the extended forecasting system 
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• Currently running at a shadow 

forecasting system by Deltares 

• No ensemble mode 

 

 

 

• 24 h forecast is done every 12 h 

 

 

 

• Calculation time extended chain: 

about 20 min 
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Daniel Bachmann 

Critical Infrastructures and 

cascading effects 
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Relations and Consequences for Life and Environment 



What are critical infrastructures (CI)? 

 

“Assets of special importance for the country and its people where 

failure or functional impairment would lead to severe supply 

bottlenecks, significant disturbance of public order or other dramatic 

consequences” (Federal Ministry of the Interior [BMI]) 
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Sectors of critical infrastructures 
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Source: http://cssd-ngo.org/ 

Source: BMI 



What are cascading effects? 

• One failure in a network will cause 

cascading failure in the network 

 

• Impacts are not restricted to the 

flooded area 

 

• Failure in one network can cause 

failure in other networks / sectors  

 

9th November 2017 Daniel Bachmann 25 

Police 

Transformer 

School 

System river, protected area 

Hospitall 



Critical infrastructures and floods (example) 
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Source: FAZ 
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2016 
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2017 

2013 

Source: https://www.teltarif.de/hochwasser-flut-telefon-internet-handy-stoerung-ausfall/news/51261.html 



Data and Modelling 

 

• How to get the data? 
(often difficult to get it from the 

operators) 

• Location of CI 

• Connection between nodes 

• Connection between sectors 

 

 

 

• How to model the cascading 

effects? 
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The circle approach 

 

• Gather (open) data on CI and 

vulnerable objects 

 

• Gather expert knowledge on 

direct impact, network 

vulnerability and 

interdependencies 

 

• Combine (open) data with expert 

knowledge into cascading effects 

analyses 
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OSM-data “power” for Cologne 
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Expert knowledge and stakeholder engagement 

Workshop 

• Raising Awareness 

• Share information 
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Result 

Connection between 

the sectors for a region 



The circle approach 

 

• Gather (open) data on CI and 

vulnerable objects 

 

• Gather expert knowledge on 

direct impact, network 

vulnerability and 

interdependencies 

 

• Combine (open) data with 

expert knowledge into 

cascading effects analyses 
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Modelling of cascading effects (example) 
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Impact-based forecasting and Critical infrastructure: 

A vision 
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• Technical point of view: it is possible to provide 

information beyond water levels or discharges in flood 

forecasting systems like:  
• Flood spreading 

• Impacts 

• Cascading effects 

 
 

• Added value:  
• Further Information for first responders, crisis 

managers and the public 

• Supports the development and adaptation of 

emergency measures in real-time  

 
 

• Organizational point of view:  

• Major challenge is bringing different organization 

together (e.g. forecasters and crisis managers)  

 

Conclusions 
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