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• Uncertainty has become a major in relation to decision making in climate

change adaptation.

• Adaptation has been acknowledged to be dynamic, as preferences may vary

over time as new or improved climate information becomes available or

technologies emerge or evolve.

• Robust approaches that consider flexibility and the time dimension can be

very valuable in supporting decision‐making under uncertainty.

• Developing approaches that account for uncertainty are one of the main

priorities in the field of the economics of adaptation to climate change.
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• Risk measures have proven to be very valuable tools to assess climate change
risks and low probability but high impact events (the so‐called tail events).

• Risk‐based approaches incorporate uncertainty, which is one of the key issues
for defining, investing and implementing adaptation.

• There is an increasing demand for more robust economic approaches, such as
real options analysis. Estimating risk measures enables this kind of analysis.

VaR (95%) is the value of the loss 
corresponding to a SLR in the 95% 
percentile.

ES (95%) refers to the mean expected loss 
when the value VaR is exceed. 
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• Sea‐level rise projections:

We calibrate a Geometric Brownian Model (GBM) stochastic model for SLR based 

on Kopp et al (2014) RCP projections (Local relative SRL).

• Damage functions:

We develop a damage function from the stochastic SLR (based on Hallegatte et al. 

2013).

A time based damage function, based on socio‐economic scenarios.

• We can use the GBM model to calculate through MonteCarlo simulation (5 mill

cases) risk measures ES and VaR.



• We can obtain a probability distribution of SLR for each city that changes with

time. The Figure illustrates this evolution in the probability for the city of

London.

• Observe that average values shift towards higher sea levels, but the shape of

the distribution also changes.

A new assessment of flood‐risk in major European coastal cities: 
The case of London
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• Defining a level of acceptable risk

• This approach allows

defining a risk threshold. In

this case, we used 0.1% and

1% of each city’s GDP.

• As the damage function is

continous, we can estimate

the damage at any time 

We can calculate when the

previously defined aceptable

risk would be exceeded.
Note: cities are ranked following ES(95%) and the colours represent RCP scenarios for sea‐

level rise (RCP 8.5 ; RCP 6.5 , RCP 4.5  and RCP 2.6 ).
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