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Groundwater Is a crucial resource
for human well-being
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The United Nations World Water Development Report 2022

GROUNDWATER
The aim of United Nations World Water Development Report Making the invisible visible

2022 is to shine a spotlight on groundwater, calling attention
to its specific roles, challenges and opportunities.

Invisible groundwater

Executive Summary

"As the planet adapts to a changing climate and rising
population, groundwater will play an essential role in
meeting the growing demand for food and drinking
water. Yet this essential resource faces serious risks —
including inadequate protection and sometimes
irreversible pollution.”

!

Audrey Azoulay
Director-General of UNESCO

https://www.unesco.org/reports/wwdr/2022/en



Some qualities of ideal groundwater awareness
raising/ citizen science tool. ..
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Familiar to everyone

Must represent majority of issues
Target groups must care about it
Interesting and beautiful

Added value from monitoring

Easy and cheap to find and measure
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Spring — where groundwater becomes
visible

Spring monitoring benefits:

No installation or maintenance costs

Easy to sample and access

Fingerprints of human activities in the watershed
Great (citizen) science object

Limitations:
Should be mapped, screened seasonally
Watersheds needs to be delineated

Stevens, L.E., Schenk, E.R., Springer, A.E., 2021. Springs ecosystem classification.
Ecol. Appl. 31, e2218.




Why voluntary groundwater monitoring?

Mapping of springs
(location, seasonality indicators, usage)
LOCALS

Finding representative springs
(water quality analysis seasonally, watershed

modeling and assessment)
SCIENTISTS

General approach for

identification and selection of springs
to improve transboundary groundwater
monitoring network (Estonia-Latvia)

Inclusion into national GW

monitoring network
WATER MANAGERS

Funding allocation
(annual GW monitoring)
POLICY MAKERS



#1 Benefits of citizen science and
voluntary spring monitoring

novertesanas merkis ir palidzét zinatniekiem

un valsts institucijam iegat jaunu informaciju.
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» Valuable data sets Spring monitoring manual

for volunteers

Authors: J. Terasmaa, M. Vainu, O. Koit,
K. Sisask, P. Abreldaal, L. Puusepp
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Characteristic
tracers in spring
water:
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" Lessons learned

Spring mapping works and delivers appropriate, necessary data sets.

People activity is strongly connected with seasons and social
campaigns.

Long-time series possible to acquire by establishing direct
relationships with volunteers e.g., involving educational institutions.

Long-term success depends on funding and ownership.

Water managers and policy makers are open to use results, but not to
fund the activities (dependence on projects is not a solution).
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Thank you!
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Supplementary

Observation database here:
https://avoti.info/ or
https://allikad.info/

Classification

prings MNewest springs MNewest observations MNewest analysis

a ve allikas 1 Vérska Silmalate Spigu avots Arula Emalate
1a ond Harku Estonia Vorumaa Varska Latvia Eveles pagasts Kemere Estonia Valga maakond Arula
Status Status Status

Submitted Confirmed Confirmed
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Supplementary

Link to scientific article that used citizen
provided data to select springs for
transboundary monitoring needs:
https://doi.org/10.1016/j.gsd.2023.1009

27

Groundwater for Susr

ELSEVIER

Groundwater for Sustainable Development

Contents lists available at ScienceDirect

journal homepage: www.alsevier.com/locata'gsd

Research paper

Hydrochemical signatures of springs for conceptual model development to

support monitoring of transboundary aquifers
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HIGHLIGHTS

GRAPHICAL ABSTRACT

= Springs can contribute o transhoundary
groundwater monitoring nerworks.

» Three  concepual models  describe
springs in EE-LV transhoundary area_

= Hydrochemical signatures can reveal
the source aquilers of springs.
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ABSTRACT

Keywords:
Hydrochemistry
Groundwater manitaring
Transbaundary aquifers
Springs

Baltic states

Meighboring states sharing rranshoundary aquifers should carry out joint assessment of the common groundwater
resourees to fuldfill the EU Water Framework Directive’s and Water Convention'saims. Therefore, the establishment of a
representative cross-barder groundwater moniioring network & essential. The rransboundary catchments of Esionia
(EE) and Latvia (LV) are sparsely populated and featwre a relatively scasce monitoring network. Springs are natural
groundwarer outllows that may represent a significantly greater catchment area than mondtoring wells, and their
monitoring is mone Hective, Bul &tk gh evaluation is required o select the most representative springs for

feular g dwater bodies, boundary aquifes systems, Inthis siudy, 59 springs were investigated in the EE-LV
rranshoundary area for 37 hydrochemical parameters. Additionally, we soessed 32 monitoring wells to define the
aquifer gystem end-members, In otal 409 groundwates samples were analyzed. The sampled springs were pre-
classified 1o one of the theee aquifer systems Quatemary (Q), Upper-Devonian (D3) and Middle/Upper-Devonian
(D). Significant differences among the pre-classified groups in terms of spring elevation, () thickness and discharge
wered ol Inivari il fine learning techniques implementing barium as a ieaces, were applied to link the
studied springs o dyeir main contributing aquifer systems. This study shows thar the application of diverse hydro-
chemical and statistical methods help o evaluste the sources of spring water in an area with relatively homogenous
groundwarer chemistry. The developed conceprual models provide new generalized interpretation of ranshoundary
aquifers, needed to improve groundwater monitoring networks in data-scarce areas using springs.

* Corresponding author. Institute of Ecology, Tallinn University, Uus-Sadama 5, 10120, Tallinn, Extonia.
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