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SentinelSpringS - Springs as sentinels of climate change and
sustainability of aquatic ecosystems

Summary

Springs, often called “windows into the Earth,” are
crucial natural groundwater discharge areas that
support unique ecosystems and serve as indicators
of environmental changes. Despite their significance,
research on their aquatic ecosystems and a
standardised monitoring methodology is lacking in
Europe, leading to fragmented and inaccessible data.

Importance and Challenges of Springs
e Environmental Indicators: Springs are sensitive
to global climate change, land-use practices, and
variations in water quantity and quality. They pro-
vide early warnings of environmental degradation.

Socio-cultural Significance: Springs often hold
deep socio-cultural value and are vital for
sustainable development.

Policy Recognition, Research Gaps: Although the
Water Framework and Groundwater Directives
acknowledge their importance, there is limited
research on spring aquatic ecosystems and their
dependent species.

Inconsistent Data: The absence of a standardised
methodology for monitoring and assessing springs
has led to an inconsistent inventory, classification,
and data analysis across Europe. This hinders the
development of effective protection strategies.

Vulnerable Ecosystems: Springs act as pivotal
gateways between groundwater and aquatic
ecosystems and are themselves dynamic and
vulnerable, making their quantitative and chemical
status vital for the ecological health of connected
water bodies.

The SentinelSpringS project proposes an integrated
approach to address these challenges, focusing on
monitoring springs’ water and biodiversity status.

e Integrated Monitoring: It combines hydrological
and participatory spring monitoring  with
bioindicators to provide early warning signals of
ecosystem health.

o Cost-Effectiveness: Monitoring springs can be
more cost-effective than relying solely on wells,

Hydrogeological basin

especially if participatory monitoring is included.

o Key Question: The project aims to identify factors
responsible for the sustainability of springs as
habitats for unique biodiversity and providers of
aquatic ecosystem services.

Scientific Goals:

e Develop consistent terminology, classification,
and monitoring methodologies for sustainable
spring management.

e |dentify and characterise
dependent on springs.

ecosystems

e Identify major threats to spring sustainability and
their aquatic ecosystem services across diverse
European habitats.

e Develop management frameworks adaptable to
different climate change scenarios.

Strategic Goals:
e Create a standardised framework for spring
monitoring.

e Establish an open-access European database for
spring data.

Policy Goals:

e Promote the integration of spring quantity, quality,
and ecology data into EU and national groundwater
assessment and monitoring programs.

e Improve the holistic integration of hydrology and
ecology in EU policies and the implementation of
the Water Framework Directive.

SentinelSpringS aligns with the European Green
Deal, the Biodiversity Strategy, and several UN
Sustainable Development Goals (especially 6, 12-15).
It contributes to international research on maintain-
ing Earth’s viability and assists environmental agen-
cies and working groups involved in ecological sta-
tus, groundwater, data sharing, and water scarcity.
Ultimately, the project seeks to enhance the man-
agement and conservation of Europe's vital spring
aquatic ecosystems.
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Figure 1. Groundwater pathways and their associated ecosystem services.
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