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European policy on groundwater

Å The Water Framework Directive (WFD, 2000/60/EC) establishes 

the objective of reaching good groundwater chemical and 

quantitative status across Europe by 2015. 

Å In order to reach this aim the daughter directive Groundwater 

Directive (GWD, 2006/118/EC) lays down detailed quality criteria for 

the assessment of groundwater chemical status in Europe. These 

include groundwater quality standards set at Community level (Annex 

I of GWD) and threshold values set by member states.

Event/ date: WS Groundwater systems Europe, Aug2013, Berlin

Author: Anita Künitzer
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Member States ǎƘŀƭƭΧΦΦ

reverse trends which present a significant risk of harm to the

quality of aquatic ecosystems or terrestrial ecosystems, to human
health, or to actual or potential legitimate uses of the water
EnvironmentΧΧΦΦƛƴ order progressively to

reduce pollution and prevent deterioration of groundwater.

I.E. Groundwaterquantitativeand chemicalstatus 
relatesnot only to drinkingwater protection, but 
alsoto the ecologicalstatus of dependent or 
associatedterrestrial and aquaticecosystemsand 
other groundwater legitimate uses
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Source: EEA report no
9/2012
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Groundwaterand r iver chemicalstatus are

re latedto eachother and to the chemicalstatus 

of  coastalwaters

Source: EEA 
report no 8/2012



The WFD and GWD recognize the link between 
groundwater quantitative and chemical status and 

the status of aquatic and terrestrial ecosystems

Source: EEA 
report no 8/2012

Weunderstand this conceptuallybut it is very
difficult to quantify all relevant fluxesand e.g. to 

establishgroundwaterthresholdvaluesfor 
protection of dependent terrestrial and associated

aquaticecosystems
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Examplesof research needsfor cost-efficient
methodsto:

Å Evaluateand improvegroundwaterchemicalstatus:

Å Evaluateand improvegroundwaterquantitativestatus

Å Integrategroundwater-surfacewater-ecosystem- climateand 
socioeconomicmodels at localto paneuropeanscale

Å Mitigate and adaptto climatechangefor protectionof water
resources, ecosystemsand the built environment

Å Shareand visualize(Ground)water monitoringand modelling
data ςICT solutions (hardware and software development)

Å International collaborationbetweenEurope and the rest of the 
worldΧ
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Examplesof important research issues: 

Optimizationof monitoringsystems and modellingtools

Methods for derivation of groundwaterthresholdvaluesbasedon good
ecologicalstatus of dependent terrestrialand associatedaquatic
ecosystems

Natural backgroundlevels(NBLs) for toxicelements and potentially
human inducedcontaminantse.g. As, Ni, Cd etc. 

Emergingcontaminantse.g. transport of pharmaceuticalsand their fate
in aquifersand groundwaterςsurfacewater / ecosysteminterfaces



Groundwater threshold values based on good status 
objectives for associated aquatic ecosystems ïare data 

hungry and requires specially designed monitoring
networks to estimate fluxes .



Number of pharmaceuticals detected in WWTP outflow, surface water, groundwater 
and drinking water in Germany (Bergmann et al. - modified, 2011)

(2)Occurrence of pharmaceuticals  and their metabolites in Germany

Conference of the Review of Annex I & II of the Groundwater Directive ςBrussels - 09.10.2013

What to do with new scientific information ςHow to close knowledge gaps?
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Examplesof important research issueson Water table decline/ rise and:

Å Environmentalflows (E-flows) to sustainterrestrialand aquatic
ecosystems

Å Seawaterintrusion(enhancedby sealevelrise)

Å Land subsidence

Å Groundwaterflooding



DOÑANA NATIONAL PARK

Protectionof dependentterrestrial ecosystems
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protectionof aquaticecosystems

Groundwater
quantitative status:

Trends in water tables
and: 

And reducedbaseflow
/ e-flows, ecological
status of dependent 
terrestrialand aquatic
ecosystems

ESTADO NATURAL ESTADO PERTURBADO POR BOMBEOS
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Examplesof important research issuesrelated to 
developmentof improvedmodels of:

3D distribution of aquifers, aquitardsand geological
features in the subsurfaceas the backbone of:

Integrated groundwaterand surfacewater models and 

ultimately integratedgroundwater-surfacewaterς
climateςecosystemςsocio-economicalmodels at local
to paneuropeanlevel
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Calculations of climate change impact on 
hydrology and groundwater

Models

Change in shallow gw-level

(m)
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1 - 1.5

1.5 - 2

>2

Continuouslystrive to reduceuncertaintiesin integrated
climate, hydrologicaland geologicalmodels  !!!!



Improved tools for mapping and modeling of 
density dependent flow in coastal aquifers for 

assessments of impacts of CC and sea level rise

Examples of data used to 

develop the density

dependent groundwater

(seawater intrusion) model.   

Baltic Sea

AEM measurements for 

location of fresh / salt water 

boundaries at local to 

regional scales

Environmental tracers for estimation of 

groundwater ages and flow dynamics

Borehole logging for detailed 

location of fresh / salt water 

boundaries and sediments 

around boreholes

Rasmussen et al., 2013 ïin Hinsby et al. 2011,

special issue: http://www.hydrol-earth-syst-

sci.net/special_issue149.html
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adaptation / energysupply
Examplesof important research issuesrelated to 
aquifer usein urban environments:

Aquiferthermalenergyuse/storage(heating or cooling)

CO2 storage

Shalegas explorationand coalmining

Managed aquiferrechargeto control seawaterintrusion

Managed aquiferrechargeto ensuredrinkingwater and 
irrigationneeds



Click to edit Master title styleCO2 storagein deepaquifersðimpacts

on shallowgw chemicalstatus?
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Click to edit Master title styleICT - cloud computing for data 
analysis, modelling and visualization



Examples of international groundwater
research collaboration between Europe and 

the rest of the world
CC impacts e.g. 
Groundwater Flooding Seawater intrusion 

Overabtraction and 
water table decline

Land subsidence

Eutrophication / 
algal blooms / fish
kills

Arsenic in 
groundwater
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