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1. Introduction 2. Methodology

e Aquifer’s resilience, understood as the potential of the aquifer to sustain | | ® Long
disturbances on the long term and to guarantee essential qualities and
functions, provides a key tool when assessing sustainable groundwater

term trends analysis of quantity and quality data.

® [dentification of key variables.

management alternatives. ® Analysis of evolution of key variables (identification of thresholds) (Fig.1).
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3. Results and discusion

Case study 1: Unconfined inland aquifer (Spain)

Case study 2: Confined coastal aquifer (Copenhagen)

The Mancha Occidental aquifer (Fig. 2) is subject to a set of impacts (both | The potentiometric heads of the confined aquifers from 1940 until 2014
climatic and anthropic). It 1s not possible to 1solate just one of them for the |experiences a 2-14 m decrease 1n the nearby potentiometric surface compared

aquifer’s resilience analysis. to the prepumping potentiometric surface recordings, meanwhile sulphate
D o e vALoELOBOS concentrations increased from less than 10 mg/L to around 140 mg/L after the
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Fig. 3. Water table evolution in a representative monitoring well (1930.4.0040) located near the Ojos del Guadiana springs and Tablas de Daimiel National Park . . .
(moxified from De I Hera Portllo et al, 2020), J e t quality parameters for the wells. Groundwater abstractions are an independent
There is not a set of time series data to choose those variables most relevant | variable since the others vary depending on the extractions.
for our resilience analysis. Groundwater level evolution (1970- According to the system’s changes, two transitions are recognised in the time
2016) (Fig. 3) allows us to 1dentify a transition period during which some series (abstractions, potentiometric surface and sulphate concentrations). T-1:
events occur just before a change of trend in this variable. goes from the pre-pumping conditions to during-pumping conditions (Fig. 4b).
A sufficient length of the time series is vital to be able to distinguish between | The associated changes show a steep decrease in the potentiometric surface
different impacts. versus an increase 1n sulphate concentrations. Meanwhile, the changes asso-

The most frequent variable observed in hydrogeological studies are
groundwater level fluctuations and periodical groundwater samples analysis.

ciated to T-2 show an increase 1n potentiometric surface versus a stabilization
in sulphate concentrations (Fig. 4b).

These are the variables controlled in most groundwater monitoring networks. Ch.ang.es in the aquife-r conditions duri_ng the pumping P‘?TiOd show that pyrite
It is important, therefore, to have good quality data records on groundwater | ©OXidation was the main process affecting long term quality, as observed from

abstractions to investigate the links between groundwater abstractions and @nc:l."eased sulfate a}nd calctum concentrations. .The.refore, changes in py}‘ite can
their potentiometric surfaces. indicate (un)sustainable groundwater abstraction in these confined aquifers.
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