• Flow ratios regime 1) For each climate projection (GCM/RCM), calculation of the hydrological regime (interannual monthly riverflow 𝑄 𝑃 (𝑚)) and of the mean interannual flow rate (𝑄 𝑃 ) over three periods 𝑃 (reference: 1976-2005, near future: 2021-2050, far future: 2061-2090).

2) Calculation of the monthly ratios for each period (𝑅 𝑝 𝑚 ) and each climate projection (𝑖):

3) Calculation of the difference between ratios from future periods and the reference period:

• Operating rule curves 1) Represent how to manage the reservoir levels in order to reach the system's objective or constraint (here, the minimum volume in the reservoir during summer). Each gray line represents the rule curve for a given year, given its inflows and the minimum releases required. The dotted line shows the 80% guide curve. It indicates the minimum water level required at each day so that the constraint is achieved 8 years out of 10.

2) Use of conceptual reservoirs whose dimensions are defined as a function of the mean monthly flow over the reference period.

Using climate services to evaluate projected changes in the management and planning of hydropower production 2. Methods 3. Results: riverflow ratios regime ∆𝑅 𝑖 𝑚 (%)

4. Results: operating rule curves

Conclusion Anthony Lemoine, Maria-Helena Ramos, Guillaume Thirel and Vazken Andréassian

Irstea, HYCAR research unit, Antony, France (anthony.lemoine@irstea.fr)

The hydropower sector is sensitive to climate variables as these affect energy generation and consumption. Climate services give key information to optimize reservoir operations and manage water storage. They provide guidelines for climate change adaptation and climate resilience strategies.

➢ With many climate services flourishing across Europe, the challenge today is to develop indicators for the energy sector based on these climate services in order to facilitate decision-making on energy production and planning at the regional and local levels in a context of climate change. • Results may differ depending on the GCM/RCM set and on the portal used.

• Differences can have a direct impact on reservoir management indicators.

• It is important to take into account GCM/RCM projections of several climate services and to evaluate impacts on different hydrological regimes. • Different data have different impacts on the operating rule curves and therefore on the flexibility of the hydropower system to adapt to a future climate context. • Both portals indicate higher impact on the nival hydrological regime. 

•

  2 -Hydropower and other renewable energy sources: Integration and Planning amid the Water-Energy Nexus EGU General Assembly, 8-14 April 2019, Vienna (Austria), EGU2019-14887This work was funded by the project AQUACLEW, which is part of ERA4CS, an ERA-NET initiated by JPI Climate, and funded by FORMAS (SE), DLR (DE), BMWFW (AT), IFD (DK), MINECO (ES), ANR (FR) with co-funding by the European Commission [Grant 690462]. www.aquaclew.eu • Drias: Vouglans (top) & Serre-Ponçon (bottom) Alt. • Two catchments: A: Ain at Vouglans; B: Durance at Serre-Ponçon. • Two portals of climate services (EURO-CORDEX with RCP 8.5): ▪ Drias (temperature and precipitation used in GR6J hydrological model to simulate riverflow) -6 GCM/RCM. ▪ SWICCA (riverflow) -4 GCM/RCM. • Flow observations from the French HYDRO databaseDifferences among GCM/RCM more important in spring. • For the two future periods, significant decrease of riverflows in spring and summer. • High dispersion of ratio values among GCM/RCM. • Differences among GCM/RCM are more important during the winter season. • Strong decrease of riverflows for the far future period. • Higher dispersion among the different GCM/RCM. • Same trend observed as with the Drias climate service (convergence of GCM/RCM in summer). • Trend of projected riverflows close to the one obtained with Drias data. • Less dispersion among GCM/RCM in summer for the far period.

  Level above the dotted line : → possible optimization Level under the dotted line : → no optimization