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Currently, the debate about the role of hydropower as energy storage and balancing energy source in context of
high intermittency and variability of solar and wind energy exposes hydrologists to new challenges. There is a
common consensus that a high penetration of wind and solar energies can only be achieved if the issues to their
intermittent power outputs are solved – issues which can be at least partially approached by means of hydropower
systems. Indeed, unlike wind and solar energies which are only produced when wind and sun are available,
hydro resources can be stored in reservoirs for later use. Finally, the energy production should balance the energy
demand which is to a large degree, controlled by weather variables, especially temperature. However, despite
substantial work on the space-time variability of each individual hydro-meteorological variable, advances on the
joint analysis of the processes that are underlying this integration are more limited.

In this commentary, we analyze three specific challenges dedicated to the hydrological community. They
aim to improve the integration of hydropower with solar and wind energy sources to make more effective the use
of renewable energy and water resources. These challenges are: i) the need to provide a new hydro-meteorological
framework for the analysis of the space-time co-fluctuations between runoff regimes and solar, wind and
temperature variables; ii) understanding how processes like land-use and climate change affect the nature of these
co-fluctuations; and iii) the need to develop means for a quantitative analysis of interactions between the use of
water for power generation and other water uses including the preservation of aquatic ecosystems.

In some way, the success of climate change mitigation policies based on high intermittent energy integra-
tion will depend on how these different challenges have been achieved by hydrologist community.

The work presented is part of the FP7 project COMPLEX (Knowledge based climate mitigation systems
for a low carbon economy; http://www.complex.ac.uk/). A related invited commentary is going to be submitted to
the “Hydrological Processes Today” journal.


