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Groundwater ecosystems

Surface/oth
/A they represent for about 30% of freshwater on Earth \ '{:‘regﬁﬂ;efr 1.2%

and 99% of unfrozen water on land A groundwater
as critical resource on the planet

A many services that groundwater ecosystems provide
to humans - drinking water supply and water use for
k irrigation for traditional and intensive agricultures /

Glaciers
A groundwater quality is under threat in many areas - icZ“c%ps
agriculture practices, industrial development and 68.7%

urbanization

A reliable evaluations of groundwater ecosystem
health have become essential for the proposal, the
\ establishment and the use of restoration strategies Freshwater

/ Shiklomanov, 1993.
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Ain Europe, groundwater quality is still evaluated based on
physical, chemical and hydrological characteristics (European
Commission,2006), although the inclusion of ecological criteria has
been repeatedly advocated




Groundwater quality assessment

Physico-chemical parameters Bioindicator organisms




Environmental stressors i

Pollutants
Global change
Physical habitat alteration
Pathogens and invasive species

Stressors

Biological ~ Ecosystem Ecosystem
clements  functioning  services

Implications Receptors

Prioritization of
stressor impact
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What is hyporheic zone?

Direction of ~ .
stream flow NRheoso

= flow

a unique habitat that is
located at the interface of
surface water and

groundwater within river
corridors (Orghidan,1955)

they belong to the most
threatened aquatic
environments A strong
anthropogenic
Impact




Hyporheic zone (HZ): link between hydrological, ecological and
biogeochemical processes
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Marmonier et al., 2012.

A the abiotic and biotic variables control processes in the hyporheic zone at local and
watershed scales



Hyporheic zone: link between hydrological, ecological and
biogeochemical processes

— A the HZ plays a crucial

B role in nutrient
turnover, removal of

trace organic

compounds and

2 9, particle retention in

199 s 2a4 streams

.....

A important habitat and
refuge for aquatic
organisms, as well as
a reservoir of
biodiversity

Lewandowski et al., 2019.



Groundwater bioindicator organisms

Groundwater Groundwater : :
: Microorganisms
decapods amphipods

Orconecteswustralisaustralis

Niphargusresson



