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(lroduction

This research addresses the hydrological
behavior of wi#itice wd A7 in groundwater
under changing hydrological conditions, so
monitoring and prevention strategies can
be efficiently delineated.

This work links two relevant issues,

i.  the effect of kudwolspial chuges ON their fate,
affected by climate change,

ii. how to adequately include them in the
groundwater wuagenet plans.
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Goale & raw antibiotic data

The purpose of this work is to explain the temwra/ waritifity of antibiotic and ARG occurrence
in the 10 monitoring wells based on kydropesshemical processes.
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(A)
NA

High K, + seasonal local infiltration

Concentration

Time

f\/\/\/ (B)

Low K, + background concentration

Concentration

Time
Seasmal  rectarge  influences antibiotic occurrence. Given the high adsorption and degradation rates, some
antibiotics are only found when intense infiltration occurs. Their usual low values result from wiig with the

regional groundwater flow. Only a few compounds (i.e., those with large input loads and lower sorption
conditions) are uniformly distributed along the aquifer, and define a swkpround teve?.



t%a/ewﬁ, microbiome bekaves c@ﬁ‘zﬁw{t{y

Ordination of samples (DCA¥*)
according to bacterial community

composition

* Detrended Canonical Analysis (DCA) using
the Bray Curtis distance matrix on Hellinger-
transformed abundance data

Seasonal behavior of ARGS wes
wt satisfustority praved IN the Baix
Fluvia alluvial aquifer, which
addresses the issue of their
dependence on %eal exvikormental
canditins (around the well

capture zone).
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Similarity of groundwater bacterial communities
2. (DCAon BC distance matrix)

DCA1 [41.5%]

Microbes mainly affected
' by local conditions

Code

® ARo1 (orchard)
AR04 (farm)
sPoe6 (orchard)
SPo7 (orchard)
VEO2 (Crop)

VLO1
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VE10 (farm)

(farm)

(farm)

vMmo1 (farm

Season
® Winter
A Spring
B Summer

-+ Fall



... bat ARG are more liked to lard ase.

fb/(e@ aw(fwﬁ/}(y resistance o antiboties:
intl1: Proxy for human pollution
sull: sulfonamides
ermB: macrolides
tetW: tetracyclines
gnrS: fluoroquinolones

PCoA ordination of samples according
to their absolute concentration of gene
intll1 and targeted ARGs (Bray-Curtis
distance matrix). Overlay vectors (in
red) show the multiple partial
correlations of genes to PCoA axes
(Spearman rho >0.6; circle has a radius
=1).

PCO2 (13% of total variation)
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Final remarke

Axtitiotise occurrence in aquifers is largely influenced by the hydrodynamics of the
system, whereas A% are more related to local conditions.

Regarding efmate charge in Mediterranean areas, future lower average infiltration rates
due to a rainfall decrease and temperature increase (i.e., larger ET rates) would
enhance the accumulation of antibiotic residues in the uppermost layers of the vadose
zone, thus obstructing their arrival to the aquifer. If the iteraty of ranfalt events increases as
predicted, the outcome can be reversed, and their occurrence be otherwise larger.

Effects on A&7 are still unpredictable as it is unsure whether bacteria can actually be

treated as solutes in a hydrogeological environment; and ARGs appear to be more
affected to land use in the well vicinity.
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