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Groundwater abstractions worldwide: 67% Irrigation 22% Domestic 11% Industries Smith et al., (2016) 1) Shallow groundwaters in relation to rivers/streams 3) Important transmissivities (provide high yields)

2) Unconsolidated sediments

In France: 45% of groundwater use come from alluvial aquifers The general question

How extreme low-flows affect groundwater levels of an exploited alluvial aquifer?

But the winter rainfall is less and less abundant and the dam is hardly refilled…. …Considering the regional importance of the Allier alluvial hydrosystem for irrigation, industries and domestic supply -Water stakeholders are wondering:

https://www.zoomdici.fr

The Naussac dam affected by drought 5/14

Geologic map of the study area (BRGM)

Taking the case of a municipal well-field: → Could be a threat for drinking water production → Provide more accurate answers to water stakeholders and to give them some tools to anticipate future potential water crisis

SO-NE cross-section

Limits:

→ The model still needs to be improved: i) it is calibrated in transient conditions on a daily basis, ii) it needs to be calibrated and validated on a monthly time-scale to consider the alternance of low/high flow periods

  /etiage.eptb-loire.fr/ The dam of Naussac: ➢ Located in the upstream watershed ➢ 185 Mm 3 of stored water ➢ Supports the Allier River low-flows (from June to October) Labbe et al., (2023) High-flow period Low-flow period With dam support Without dam support Allier River flow rates distribution (Q) on a average yearThe Allier River: known for its recurrent and intense summer droughts (Q<10m 3 /s) 4/14

→

  in natural flow conditions (no change in hydraulic heads over time) Obs. Groundwater levels (m asl) in forced flow conditions (hydraulic heads may vary over time) Obs. Drawdowns (m) Low-flows are a major issue for connected hydrosystems such as River/alluvial aquifers → Extreme low-flows in the River also affect the groundwater levels (static & drawdown levels are decreasing)

Taking the case of a municipal well-field:

Geologic map of the study area (BRGM)

The Val d'Allier well-field:

➢ 71 pumping wells ➢ 8 millions of m 3 per year for the 100,000 inhab. We thank the Agence de l'Eau Loire-Bretagne and the I-SITE CAP20-25 for funding this project