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BASE CCA case studies

• To present different approaches to cost-benefit 

analysis (CBA) of adaptation measures

• Prague case study

‒ Flood-control system

‒ Urban heat adaptation pathways
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Extreme river flood event in 2002

In 2002, Prague experienced severe flooding (with a return 

period of 500-year) with total damage of 24 billion CZK. This 

event was recognized as one of the most expensive weather-

related disaster in the history of the city with heavy damages 

on infrastructure, housing and environment.
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Prague investment into flood control

system (FCS) 

• Since the 2002 event, the implementation of flood 
control measures by Prague municipality substantially 
speeded up. 

• The flood control system constructed in Prague 
consists mostly of grey infrastructure, such as fixed and 
mobile barriers and safety valves in the canalisation
network along the Vltava River. 
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• Before the construction of such protection system, the area 
threatened by floods in Prague was 57.5 square kilometres
(in total 11.6% of the city). 

• Currently, 52.5 km2 of the previously threatened area is 
protected against flooding. 

• The areas with limited flood protection consist of Sedlec
and Troja areas and areas of Vltava and Berounka river 
confluence, which are not densely populated.
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Prague flood-control CBA

• Retrospective case study

• Aims: 

‒ To apply a cost-benefit analysis of flood-control 
adaptation measures in Prague

• Climate-related hazards:

‒ Severe flooding in 2002

‒ Total damage of 24 billion CZK
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Background

• Before 2002

‒ Flood-control measures 

designed for 100-year flooding

• Response to an exceptional 

flood event in 2002:

‒ Enhancement of flood-control 

measures capacity 

to 500-year flooding 

(30% increase)
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Flood Control System
• Based on the 2002 flood experience, the flood control 

measures were improved and designed to protect city from 
2002 flood (Q 2002 = 5 160 m3 s-1), which corresponds to a 
water level of 782 cm with safety reserve of 30 cm.

• The construction of the flood control system in Prague was 
realised throughout 8 phases, each one addressing a 
specific sector of the Vltava River. The total length of flood 
protection measures (fixed barriers, solid concrete walls 
and mobile barriers) after the completion of all stages is 
approximately 19.255 km, of which 6.925 km are mobile 
barriers.
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"Grey" adaptation measures

• Fixed barriers (levees, dykes)

• Mobile barriers

• Closures and pumping systems 

in the canalisation
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Prague: Cost-benefit analysis
• Costs: 

‒ One-off costs of constructing flood-related adaptation 
measures (144.4 Million EUR, 2013)

‒ Costs of barrier installation in the case of flood events (0.65 
Million EUR, 2013)

‒ Annual storage and maintenance costs (0.89 Million EUR, 
2013)

Total costs reach 3.7 billion CZK (2013). 

• Sensitivity/uncertainty analysis:

‒ Discount rates (5%, 3%, 1%)
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• Time horizon: 80 years

We quantified benefits as a net present value (NPV) over a time horizon of 80 years.

• Benefits

‒ Avoided damage costs (Million EUR):

‒ Residential buildings, ranging between 332 (Q20) and 1,971 (Q500);

‒ Infrastructure and industrial buildings, ranging between 124 (Q20) and 613 
(Q500);

‒ Equipment, ranging between 42 (Q20) and 254 (Q500);

‒ Citizen´s evacuation, cleaning and other costs, ranging between 42 (Q20) 
and 74 (Q500);

‒ Environmental and cultural assets, ranging between 38 (Q20) and 57 
(Q500).

• Use of damage factors: D = p * A * H * V,

(p denotes the percentage of covered surface within the urban fabric for a particular 
land use, A is the area (m2) of land use, H is the water depth damage factor and V is 
the average price per m2 for an apartment)
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Results
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Q20 Q50 Q100 Q500

Total Benefits
(Mil. EUR 
2013) 

170.67 662.71 1464.1 2003.44

Total cost Q20 Q50 Q100 Q500

CZK (million)

2013

10 650.17 13 666.94 16 309.05 25 106.78

EUR (million)

2013

409.57 525.89 627.58 966.12

The total costs of damage from flooding in Prague without a flood
control system, and total benefits with FCS.



Results
• There is no national guideline for climate change adaptation measures 

in the Czech Republic. The discount rate applied would be 3% with a 

sensitivity test of 1 and 5%.

• How to deal with data uncertainty? Data uncertainty is quite high and 

therefore average or “as close as possible” data will were used for the 

analysis. Such items where the uncertainty is too high (e.g. impact on 

businesses, i.e. „second-order effects“) are not be included in the 

analysis.
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Discount rate 1% 3% 5%

NPV [in mil. EUR] 1 872 918 599



Results

• Return on investments:

‒ At least one 50-year or higher flooding event

‒ At least one 20-year combined with one additional flooding 

event

• Learning process: adaptive reaction to the 2002 flooding 

event

‒ Enhancement of flood-control measures

‒ Flood-prove test in 2013 (100-year level)

‒ Potential increase in flooding intensity induced by climate change

17



UrbanAdapt project

„Development of urban adaptation strategies using 
ecosystem-based approaches to adaptation“

Project duration: 

January 2015 –
December 2016

8 project
partners (CZ, IS)

website: 

urbanadapt.cz

supported by a 
grant from Iceland, 
Liechtenstein and 
Norway

(www.urbanadapt.cz)



Prague Climate Change Adaptation Strategy

• Initiated within the project UrbanAdapt

• Development of urban adaptation strategies using 

ecosystem-based approaches to adaptation
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CzechAdapt -Systém pro výměnu informací o dopadech změny klimatu, 

zranitelnosti a adaptačních opatřeních na území ČR“. Za přispění grantů z Islandu, 

Lichtenštejnska a Norska.  (www.klimatickazmena.cz) 

http://www.klimatickazmena.cz/


Conclusions
• In the case of Prague, implementation of grey infrastructure 

including flood barriers was essential in order to effectively 
protect the city centre. 

• Based on the performed cost-benefits analysis, the FCS
proved to be a very effective investment. 

• However, there are still possibilities to adopt green and blue 
measures on small streams (e.g. Rokytka or Botič).

• Prague Climate Change Adaptation Strategy is focusing
also on other climate related risks (heat waves / urban heat
island, sustainable water systems / rainwater management)
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Thank you for your attention!

vackar.d@czechglobe.cz

www.base-adaptation.eu

www.urbanadapt.cz

This project has received funding from the European Unions Seventh Framework Programme for research, technological development 

and demonstration under Grant Agreement No. 308337 (Project BASE). The contents of this presentation are the sole responsibility of 

BASE and can in no way be taken to reflect the views of the European Union.
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