
Projecting hydropower production for

the future : modelling challenges ...
                                                                       and open questions
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Figure 2: Sketch of the model chain for climate change2

impact simulation. Many more feedback loops between the 

models could exist. A complete HPP management model 

includes HPP operation as well as maintenance work. 

è

è

è

Control period

Control simulation

Simulated meteo data

Scenario period

Scenario simulation

Simulated meteo data

Calibration period

Model development

Observed  meteo data, 

reanalysis data

Development/ 

calibration

Global climate

model
Global 

climate

Time series 
generator

Global scale      

Regional 

climate model

Regional 

climate

Regional scale

Emission 

scenario

Electricity 

market  model

Electricity

prices

Model chain

Scenario state

Validation

Change 

assessment

Precipitation

Temperature

Local scale        

generator climate prices

Observed state

Natural variability 

assessment

Signi"cance of 

change

Control state

Model quality 

/uncertainty

Figure 3: Sketch climate change impact assessment composed of three simulation phases (colour boxes) and of four

phases of output assessment (grey boxes).
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Fig. 1: Inversion of the assessment framework from impact 

assessment (A) to vulnerability assessment (B) to understand 

which future drivers can be handled by a robust system 

rather than to make highly uncertain projections of  future 

system states. 
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Fig. 4:  Illustration of the expected regime change for

snow-dominated Alpine catchments from Horton et al. 

2006; shown is the regime during the 1961-90 control 

period and a range of future simulations (2070-99); the 

expected warming will result in earlier melt and higher

winter base !ow
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