Competing water uses between agriculture and energy: Quantifying the
future impacts of climate change for the Portuguese power sector
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ABSTRACT

This paper analyses to which extent the competition for water resources between water demand
for agriculture and hydropower may affect the future Portuguese carbon-neutral power sector
under RCP8.5 climate scenario. Climate change effects on the availability of wind, solar PV
and electricity demand are also modelled by the energy system eTIMES PT model.

Results show that, by 2050, Portuguese irrigation water demand is projected to increase
between 3.5%-9.7% and 19% in Douro watershed, responsible for more than 50% of the
national hydropower production. Consequently, annual average hydropower capacity factor
reduces around 9-10%. Comparing with historical average hydrological years, climate change
can lead to a reduction of hydropower production between -9% to -30%, which may be
aggravated to -21% to -39%, with water competition. This reduction is compensated with a rise
of Offshore Wind less affected by climate change.
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INTRODUCTION

The relationships between water and energy systems are multifaceted and to date have been
studied in various perspectives. [1] reviewed the literature classifying the multitude of links
between water and electricity, several authors have quantified the volumes of water consumed
by the power sector globally and regionally [2—4], while [5] dived into water-energy nexus in
urban water systems to discuss the relations between water stress and water risk in several
regions of the globe.

Meanwhile, water-energy studies have been evolving to include additional complexity and
sectors, such as food, land, ecosystems, climate, highlighting distinct scopes, goals, and
methodologies. For instance, [6] were able to represent the agri-food system in a circular
economy perspective (from the use of water, energy, biomass, and land to food production) to
evaluate the impacts of climate change, while others have assessed climate change impacts in
detailed analysis of impacts on performance of specific electricity technologies - [3] developed
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