
The role of hydropower in renewable-rich 
energy systems under climate change

Enrico Antonini, Alice Di Bella, Laurent Drouet, Massimo Tavoni
CMCC Foundation - Euro-Mediterranean Center on Climate Change
RFF-CMCC European Institute on Economics and the Environment (EIEE)

International
Energy Workshop

Bonn, 27 June 2024



Larger share of power 
supply from variable 
renewable sources 

and electrification of 
end uses

Critical role of 
hydropower to 

decarbonize the 
energy system and 

enhance its flexibility

Potential impacts of 
climate change on 

hydropower 
generation and 
management

Introduction and motivation
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Workflow to generate time series of weather- and climate-dependent energy variables
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Conversion and aggregation of meteorological variables – Supply
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Conversion and aggregation of meteorological variables – Demand
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Calibration of the time series of energy variables



Hydropower generation
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Unmet demand in 6 different cases of supply mix
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Resource adequacy with different hydropower scenarios
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Resource adequacy with a changing climate
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Main takeaways

Wind-heavy supply mixes exhibit better resource adequacy

Changes in hydropower management and expansion of 
pumped-storage capacity can improve resource adequacy

Climate change and weather variability will substantially 
impact resource adequacy
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Future work

Extend the analysis to other countries and climate 
projections

Include changes in power demand and evaluate impacts of 
climate and socio-economic factors

Evaluate the feasibility of changes in hydropower 
management for better adaptation
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