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Motivation and objective

» Groundwater is a strategic freshwater reserve mainly in the southern part of the
Mediterranean. However, its budget remain unknown and uncertain.

» The Mediterranean is recognized as one of the most sensitive regions in the world to water
scarcity, due to both climate change and consistently increasing anthropogenic pressures.

> (Reinecke et al., 2020) showed that the Mediterranean will witness a decline of ~40 % of
groundwater recharge compared to the baseline.

» The lack of data sharing often limits the modelling approach. Thus, groundwater modelling
has moved from local to regional/global scale, offering insights into the status of data-
scarce regions.

» This study investigates the capability of three global groundwater models (Reinecke et al.
(2019), de Graaf et al. (2017) and Fan et al. (2013)) to represent the steady-state

groundwater levels in the Mediterranean.
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Methods

O The comparison between the three
models has been done by aggregation to
a rectangular grid that covers the
Mediterranean region; with spatial
resolution of 4.44 km.
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Results and discussion
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Hydraulic head (m.a.s.l)

Hydraulic head (m.a.s.l) of G3M (Reinecke et al (2019)) model in the Mediterranean

Histogram
00030
B G3M-Reinecke et al (2019)
9 Fanetal (2013)
00025
W de Graaf et al (2017)
i 00020
=
E 00015 Sl . g
L)
£ L
2 00010 0 5 % 100 200 400 600 80 1000-1000
00005
Hydraullc head (m as. I} of Fan et al (2013) model in the Mediterranean
00000

750 1000 1250 1500 1750 2000
Hydraulic head [m.a.s.1]

Standard deviation of simulated gmundwater heads in the Mediterranean

i
O 5 50 100 200 400 60 800 100D -1000

Hydraulic head (m.a.s.l) of de Graafet al (2017) model in the Mediterranean

G 800 1000 >1000

HELMHOLTZ

3
U FZ Zentrum fir Umweltforschung



Results and discussion --simulated water table depth and hydraulic head vs. observed data

Water table depth of G3M (Reinecke et al (2019)) model in Spain
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Histegrams of simulated and observed WTD in Spain
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Histograms of simulated and observed Hydraulic head in Spain
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Results and discussion --simulated water table depth and hydraulic head vs. observed data

Water table depth of Remecke et al (2019) model in Portugal
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Histograms of simulated and observed WTD in Portugal
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Frequency

Histograms of simulated and observed Hydraulic head in Portugal
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Results and discussion -- Spatial interpolation: Kriging of the hydraulic head

The Eastern La Mancha aquifer
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Conclusmns

The three models have comparable outcomes in terms of hydraulic head while they differ significantly in the
water table depth.

= The difference between water table depth and hydraulic head among the three models requires further
investigation.

= |n Spain, the comparison between the simulated hydraulic head by the three models and the observed values
shows that the models overestimated the shallow aquifers and under-estimated the deep groundwater
systems.

= More observations from different locations and covering distinct geological conditions would be necessary to
extend the models’ evaluation.

= The results of this comparative analysis will contribute to advance the understanding on how to combine
large-scale groundwater modelling with observation data as a crucial tool to improve groundwater
management in data-scarce regions.

= This study presents the first steps of a broader work that will attempt to predict the groundwater levels, in the
Mediterranean, under transient regime.
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