




Two main types of terrestrial ecosystem dependence on groundwater

The ecosystem is fed by the groundwater body The ecosystem is supported by the groundwater body

(Terasmaa et al., 2020)

Only terrestrial ecosystems that are directly depending on GWB are considered as part of the GDTE classification test 
under WFD. Thus the first step is to identify whether certain terrestrial ecosystems theoretically can be groundwater 
dependent (European Commission 2011). 



Habitat types listed in Annex I of the EU Habitats 

Directive (European Commission 1992)

Additional criteria used

(Latvia/Estonia)
Considered as GDTEs
Humid dune slacks (2190) Single polygon with 1 ha area or smaller if part of a habitat complex with the total area of at least 1 ha.
Fennoscandian mineral-rich springs and 

springfens (7160)
Single polygon with 1 ha area or smaller if part of a habitat complex with the total area of at least 1 ha.

Calcareous fens with Cladium mariscus and 

species of the Caricion davallianae (7210*)

Single polygon with 10 ha/20 ha area or smaller if part of a habitat complex with the total area of at least 

10 ha/20 ha. Cladium mariscus stands in lakes are excluded.
Petrifying springs with tufa formation 

(Cratoneurion) (7220*)
Single polygon with 1 ha area or smaller if part of a habitat complex with the total area of at least 1 ha.

Alkaline fens (7230)
Single polygon with 10 ha/20 ha area or smaller if part of a habitat complex with the total area of at least 

10 ha/20 ha.
Fennoscandian deciduous swamp forests 

(9080*)
Single polygon with 20 ha area or smaller if part of a habitat complex with the total area of at least 20 ha.

Considered as GDTEs in exceptional cases
Molina meadows on calcareous, peaty or clayey-

silt-laden soils (6410)

Considered as GDTE if part of a GDTE habitat complex (e.g. 7210*, 7230) with the total area of at least 20 

ha.

Hydrophilous tall herb fringe communities of 

plain and of the montane to alpine levels (6430)

Single polygon with 20 ha area or smaller if part of a habitat complex with the total area of at least 20 ha 

(only in Estonia where the habitat type, according to the national habitat interpretation, includes poor 

fens and poor paludified grasslands).
Active raised bogs (7110*) and Degraded raised 

bogs still capable of natural regeneration (7120), 

Transition mires and quaking bogs (7140)

Single polygon with 20 ha area or smaller if part of a habitat complex with the total area of at least 20 ha 

(only in NE Estonia in oil shale mining region and only quantitative dependence), not considered GDTE in 

the rest of Estonia and in Latvia.

Bog woodlands (91D0*)

Transition mire and bog woodlands (only in NE Estonia in oil shale mining region and only quantitative 

dependence) - single polygon with 20 ha area or smaller if part of a habitat complex with the total area of 

at least 20 ha.

Coniferous fen woodlands (included in 91D0*) (in both countries) - single polygon with 20 ha area or 

smaller if part of a habitat complex with the total area of at least 20 ha

Selected habitat types and additional criteria for selecting GTDE in Estonia and Latvia 



Parameters LV EE Parameters LV EE

Traditional measurements Nitrogen compounds and their 
ionic forms

Temperature Yes Yes NH4
+, mg/l Yes Yes

Conductivity 200C, 
µS/cm Yes Yes NO2

-, mg/l Yes Yes

pH index Yes Yes NO3
-, mg/l Yes Yes

Eh, mV Yes Yes Ntot., mg/l Yes No

Fetot., mg/l Yes Yes TOC, mg C/l Yes No

O2 dissolved, mg/l Yes Yes DOC, mg C/l Yes No

Key ions UV absorption, cm-1 Yes No

Na+, mg/l Yes Yes Permanganate index, 
mg/l Yes Yes

K+, mg/l Yes Yes Heavy metals

Ca2+, mg/l Yes Yes Cd, µg/l Yes Yes

Mg2+, mg/l Yes Yes Pb, µg/l Yes Yes

Cl-, mg/l Yes Yes Ni, µg/l Yes No

SO4
2-, mg/l Yes Yes Hg, µg/l Yes Yes

HCO3
-, mg/l Yes Yes As, µg/l Yes Yes

Mn, µg/l Yes No Chemical pollutants

Ptot., mg P/l Yes No Trichlorethylene, µg/l Yes Yes

PO4
3-, mg/l Yes Yes Tetrachloroethylene, 

µg/l Yes Yes

Total hardness, mmol/l Yes Yes Trichloromethane, µg/l Yes Yes

1,2-dichloroethane, µg/l Yes Yes

BTEX, µg/l Yes Yes

Pesticides Yes Yes

The aggregated list of observable water 

quality indicators of GWBs in Estonia (EE) 

and Latvia (LV)

• Estonian and Latvian groundwater monitoring

programmes are quite similar, but with some

differences.

• In Estonia phosphorus and nitrogen were not

measured in the groundwater.

• This is problematic from the GDE point of view - in

surface water monitoring P and N are main

parameters for deciding the ecological status of the

habitat.



• A groundwater body (GWB) can not have a good status if its quantitative or qualitative

(chemical) status causes significant damage to terrestrial and/or aquatic ecosystems which

depend directly on it. Groundwater body could have a negative quantitative and/or qualitative

effect on the GDTE if:

● human influence (such as groundwater abstraction) has lowered groundwater level, so that

does not provide enough water to sustain the GDTE in its natural state (quantitative effect)

(Rohde et al. 2017);

● human influence (such as fertilizer application) has affected the GWB in a way that it is

chemical composition causes the deterioration of the ecosystem (qualitative effect).

• If a GDTE occurs within Natura 2000 network, then the failure to meet its conservation targets

can be assumed as significant damage.

• For GDTEs outside Natura 2000 network the damage (depending on the ecosystem type and

degree of damage) can be considered as equally important as in areas within Natura 2000

network.

How to assess significant damage to groundwater dependent terrestrial ecosystems
(GDTE) from groundwater body (GWB)?



Assessment 
scheme for the 
qualitative 
effect of GWBs 
on groundwater 
dependent 
terrestrial 
ecosystems 
(GDTEs).

Qualitative effect means that 
human influence has affected the 
groundwater body in a way that 
it’s chemical composition causes 
the deterioration of the ecological 
value of the GDE. 

(Terasmaa et al., 2020)



Assessment 
scheme for the 
quantitative 
effect of GWBs 
on groundwater 
dependent 
terrestrial 
ecosystems 
(GDTEs).

(Terasmaa et al., 2020)

Quantitative effect means that 
human influence has caused too 
low groundwater level to sustain 
the GDEs in their natural state. 



Assessment 
scheme for the 
quantitative 
effect of GWBs 
on groundwater 
dependent 
terrestrial 
ecosystems 
(GDTEs).

(Terasmaa et al., 2020)

𝒙 =
𝐐𝒚𝒓

𝝅 × 𝑰𝒚𝒓

Groundwater abstraction rates considered relevant depend on the distance 
(x) from the GDTE according to the following equation (Andis equation):

Where:

x is distance from the water abstraction well (m), 

Qyr is abstraction from the GWB (m3 yr-1), 

Iyr is average infiltration rate (m3 yr-1 m-2). 

• It is reccomended to use local value for Iyr. If the information is 
not available use following value: Iyr = 0.07 m3 yr-1 m-2. 

• If the GDTE is closer to the abstraction site than value of the x, 
groundwater abstraction is considered relevant to the GDTE. 



Net infiltration and groundwater discharge 
to the channel network: 1- 8 - intensity of 
groundwater discharge, m3/(d×km2): 1 -
30...40, 2 - >40...90, 3 - >90...170, 4 -
>170...260, 5 - >260...430, 6 - >430...600, 7 
- >600...800, 8 - >800...1700; 9 - isoline of 
the net infiltration intensity, m3/(d×km2), 
in brackets mm per year; 10 - line of the 
cross-section of groundwater flow zones 
Compiled by L. Vallner.

Raukas, A., Teedumäe, A. (eds). 1997. Geology and Mineral 
Resources of Estonia. Estonian Academy Publishers, Tallinn. 436 
pp. ISBN 9985-50-185-3.

Infiltration rate 
It is reccomended to use local value for Iyr. If the information is not available use following value: Iyr = 0.07 m3 yr-1 m-2. 



Qd (m3 yr-1) Qyr (m3 yr-1) Iyr (m3 yr-1 m-2) x (m)

500 182500 0.07 911

500 182500 0.12 696

100 36500 0.07 408

100 36500 0.12 311

𝒙 =
𝐐𝒚𝒓

𝝅 × 𝑰𝒚𝒓

Water abstraction and infiltration rate scenarios



Qd = 500 m3 d-1; Iyr = 0.07 m3 yr-1 m-2

x = 911 m
Qd = 500 m3 d-1; Iyr = 0.12 m3 yr-1 m-2

x = 696 m

Qd = 100 m3 d-1; Iyr = 0.07 m3 yr-1 m-2

x = 408 m
Qd = 100 m3 d-1; Iyr = 0.12 m3 yr-1 m-2

x = 311 m
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• Before the assessment, indicators, and criteria that reflect both the quantitative and 
qualitative effect of GWB on the GDTEs must be defined. 

• After identification of groundwater dependency, the assessment of the quantitative and 
qualitative effects on GDEs using assessment schemes follows. 

• Tests on the potential effect of groundwater bodies on GDEs can be performed as far as 
there is available data. 

• It is not possible to develop a simplistic and universal evaluation scheme that gives a 
high-reliability answer without the acquisition of additional data.

• Thorough studies have to be performed to determine the actual effect of the 
groundwater body, the size of the effect and suitable mitigation measures.

What we learned?
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