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Groundwater associated aquatic ecosystem
and groundwater dependent terrestrial

ecosystem identification results in Latvia



Groundwater associated aquatic ecosystems (GAAEs) and groundwater dependent
terrestrial ecosystems (GDTEs) require access to groundwater to meet all or some 
of their water requirements on a permanent or intermittent basis, so as to 
maintain their communities of plants and animals, ecosystem processes 
and ecosystem services (Richardson et al. 2011).

All drawings: Zane Rubene



Target area: Gauja and Salaca river basins on the Latvian side of the border



Methodology: identification criteria
provided in GroundEco project
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Humid dune slacks (2190) Molinia meadows on calcareous, peaty or clayey-
silt-laden soils (Molinion caeruleae) (6410)

Photo: Agnese Priede Photo: Līga Strazdiņa



Fennoscandian mineral-rich springs and 
springfens (7160)

Calcareous fens with Cladium mariscus and 
species of the Caricion davallianae (7210*)

Photo: Līga StrazdiņaPhoto: Inita Svilāne



Petrifying springs with tufa formation
(Cratoneurion) (7220*) Alkaline fens (7230)

Photo: Māra Pakalne Photo: Līga Strazdiņa



Fennoscandian deciduous swamp woods 
(9080*)

Bog woodland (91D0*)

Photo: Līga Strazdiņa Photo: Māra Pakalne



Data source: NCA Nature Data System «OAK» & Nature census





EU habitat data:

• Microserves;

• Nature conservation plans;

• Species and habitat monitorings;

• Forest inventory;

• Expert Opinions in the field of 
conservation of species and 
habitats



EU habitat mapping:

• Rivers, lakes – 3130, 3140, 3150, 3160, 3260;

• Grasslands – 6410;

• Springs, mires, fens – 7160, 7220*, 7230;

• Forests – 9080*, 91D0*



GAAE and GDTE identification

43,481 polygons

516 polygons:
12 GAAEs
504 GDTEs

1032 GAAEs
10,496 GDTEs



Hard oligo-mesotrophic waters with benthic 
vegetation of Chara spp. (3140):
Pūricu lake
Mazais Virānes lake
Lielais Vīranes lake
Slieķu lake
Laņģezers lake (the only from Salaca river
basin)

EC 3130; 7

EC 3140; 5

GAAE Oligotrophic to mesotrophic standing waters with vegetation 
of Littorelletea uniflorae and/or Isoeto-Nanojuncetea (3130):
Maizezers lake
Ninieris lake
Ummis lake
Lielais Baltiņš lake
Mazais Baltiņš lake
Mazuika lake
Raipala lake

Ummis lake. Photo: Andris Soms



Including:
5 polygons with Liparis loeselii
3 polygons with Vertigo spp. whorl snails

83 p. meet the minimum area criteria (>1 ha 
/ >20 ha)
413 p. meet the area criteria as a part from
habitat complex
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Gauja Salaca

Liparis loeselii
Photo: Līga Strazdiņa

Vertigo angustior
Photo: Dabasdati.lv



Developed handbook for habitat experts 
“Groundwater dependent ecosystems: 
conceptual understanding, threats and 

mitigation possibilities”











1. Concept of groundwater dependent ecosystems
A. Priede - NCA; E. Lode - TU; K. Ojamäe - EEA

2. Understanding groundwater and groundwater-fed systems
E. Lode - TU, A. Priede - NCA, K. Valters - LEGMC

3. Groundwater dependent ecosystems in Latvia and Estonia
A. Priede, L. Strazdiņa - NCA, M. Vainu - TU

4. Major physical, chemical, biotic indicators and criteria in assessing groundwater dependent 
ecosystems

A. Priede, L. Vizule-Kahovska, L. Strazdiņa - NCA, J. Bikše - UL, J. Terasmaa, O. Koit - TU, L. Urtāne - „WaterScape”

5. Threats to groundwater and groundwater dependent ecosystems 
J. Demidko, D. Borozdins - LEGMC, J. Terasmaa - TU, K. Ojamäe - EEA

6. Restoration and mitigation of unfavourable effects
A. Priede - NCA

7. Ecosystem services provided by groundwater dependent ecosystems 
L. Strazdiņa - NCA

8. Hydrogeological research methods
A. Babre, J. Bikše, K. Popovs - UL, E. Lode - TU



All drawings: Zane Rubene









https://www.daba.gov.lv/lv/gramatas



https://www.researchgate.net/publication/363107262_Groundwater_dependent
_ecosystems_conceptual_understanding_threats_and_mitigation_possibilities



Paldies par uzmanību!


