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Waterquality in Europeanwaterbodies
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EEA, based on information reported under the 

second River Basin Management Plans of the 

Water Framework Directive

Å Around44% of the surfacewaterbodiesin

Europeareof goodorhighecologicalstatus 

orpotential(EEA, 2020).

Å At EU level, 36% of rivers and 32% of lakes 

are reported as eutrophic(EC, 2021)

Å While the status of some individual elements 

(biological quality elements and supporting 

physico-chemical and hydromorphological

quality elements) that make up the ecological 

statusimprovesovertime, ecological

thresholdsarefrequentlyexceeded.



Waterquality in Latvianwaterbodies
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Ecologicalqualitystatus in surfacewaterin Latvia in 2020 

(LEGMC, 2021)

Å In Latvia, 3% of waterbodies

correspondto highecological

quality, but33% correspondto 

goodecologicalquality(2015-

2020) 

Å Mostwaterbodiesin Latvia 

correspondto averageecological

qualitystatus (LECMC 2021)



Pressureson waterquality
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ÅMain pressures on water quality in Europeare

hydromorphologicalpressures(34% of all water

bodies) anddiffuse pollution (33% of all water

bodies) (EEA, 2021).

ÅWaterqualityrisks stronglydependonthe land

use. Agricultureposesa significantrisk, butwater

interconnectsall landusetypes. Therefore, water

protectionmeasuresshouldbeimplementedin all

areaswhereintenselandmanagementtakesplace. 



The role of forests
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ÅLatvia is a countryof forests(52% of the land

area) andwater (> 12 000 riversandstreams, > 

2000 lakes); theseecosystemsconstantlyinteract

ÅAppropriatelydesignedandimplementedwater

protectionmeasuresin forest arenot only ableto 

prevent the risks to waterquality arisingdueto 

forest managementoperations(FMO) but alsoto 

mitigate the adverseimpactcausedby other land

uses.

ÅWaterprotectionmeasurescanbeimplemented

along the waterbodies and in the stream

network.



FMO potentiallyaffectingwaterquality the most
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Uniformregenerationfelling with subsequentsoil preparation

Forest infrastructuredevelopmentandrenovation

ÅEffectsarestronglysite- andscale-dependent

ÅMay bealteredandamplifiedbymeteorological

factors

ÅHydrological connectivityof the sitesplaysa 

keyrole

ÅWaterquality protectionmeasuresin

forestryaim to reduce the transport of 

nutrients and soil particles to 

watercoursesandto prevent

eutrophication and sedimentation.  



Blue-greeninfrastructure(BGI) andnature-based
solutions(NBS)
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ÅBGI: óan interconnected network of natural and designed 

landscape components, including water bodies and green and open 

spacesô (Ghofrani et al.)

ÅNBS: óactions to protect, sustainably manage and restore natural 

and modified ecosystems in ways that address societal challenges 

effectively and adaptively, to provide both human well-being and 

biodiversity benefitsô (IUCN, 2016)

Å Integrating bothconceptsandapplying a cross-scaleplanning

networks including bothurbanandrural areashasbeensuggested

(LangemeyerandBaro, 2021)

The frameworkof nature-based

solutions(IUCN, 2020)



Benefitsprovidedby forestedriparianbuffers
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ÅProtectwaterquality

ÅProvideandprotectterrestrialandriparian

habitats

ÅProvidefoodandshelterfor aquatic

species

ÅProvidedeadwoodashoreandin the 

stream

ÅProtectthe soil andstabilizebanks



Ecologically functionalforestedriparianbuffer
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ÅMulti -layeredanduneven-agedforest providesdiversebenefits

(deadwood, patchyshading, well-developedvegetationlayer)

ÅBroadleavedtreesin the proximityof wateraremorevaluablethan

conifers

ÅPurestandsof greyalder shouldbeavoidedïN-fixing trees, 

increasedrisks of soil erosionandsedimentleaching

ÅBeaveractivity shouldbemonitored



Environmentallyfriendly drainagesystemelements
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Threemaingoalsof implementation:

Å to control drainageintensity(length, depth, 

width andslopesteepnessof the ditchesto be

cleaned);

Å to reduceflow velocity anderosivepowerin

the ditches;

Å to trap nutrientsandsoil particlesbeforethey

reachthe watercourse.



Ditchesandditchsegments left uncleaned
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Goal: to reduce flow velocity andenhancefiltration

ÅA simple, effectiveandcost-efficient method

ÅOnly if soil aeration in the treerootzoneremains

satisfactory

ÅPreferablyimplementedin main ditchescarrying

largervolumesof waterandalsobeforethe inflow

in the mainditch

ÅProblematic in Latvia, dueto the flat conditions

ÅShouldnotinterferewith the primary functionsof 

the drainagesystemïto ensureoptimalmoisture

regimefor the trees



Overlandflow area
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Goal: to divide flow and direct it to a wetland before the receiving

waterbody

ÅMost efficient methodof waterquality preservation

ÅAdded benefits(of, e.g., biodiversity)

ÅA suitable wetland and sufficient slope is necessary

ÅProblematic in Latvia, dueto the flat conditions

Above: The operationalprincipleof an

overlandflowarea(drawing: I. PauliǺa)

Below: An experimentaloverlandflowarea

in centralpart of  Latvia beforeandafterthe 

ditchcleaning(photo: Z.Lǭbiete)



Peakflow controlstructures
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Goal: to reduce flow velocity during the peak flow

and to enhancesedimentation

ÅHighly efficient (trap > 60% of suspendedsolids

and> 40% of N andP onaverage)

ÅOptimal groundwater level is maintainedduring

the vegetationseason

ÅPreferablylocatedcloseto the receiving water

body, oftencombined with a sedimentationpond

ÅOneof structuresto beinstalledin the LIFE 

GoodWaterIP demonstrationsite
Above: The operationalprincipleof anoverlandflowarea(drawing: I. PauliǺa)

Below: An peakflowcontrolstructurein Sweden(photo: L.Högbom)



Sedimentation ponds
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Goal: to slowthe waterflow and to trap erodedsediments

ÅLeastefficient, but simple andmost frequently usedmethod

ÅDo not retainpeat, andshouldnot beusedin areaswith easily

erodedsoils (clay)

ÅSeveralponds maybeusedin a drainagearea, andthe 

methodshouldpreferablybecombined with othermeasures

Å In suitableareasmay deliveradditional benefits

ÅA seriesof sedimentationpondswill beinstalledin the LIFE 

GoodWaterIP demonstrationsite

Above: The operationalprincipleof a sedimentationpond(drawing: I. PauliǺa)

Below: An experimentalmulti-functionalsedimentationpondin scientificresearchforest in Latvia 

(photo: Z.Lǭbiete)



Conclusions

1. Surfacewaterqualityin Europeshouldbeimproved.

2. Hydromorphological alterationsanddiffusepollutionsourcesarethe main

pressures, andlanduseis animportantfactor.

3. Waterqualityshouldbetakenintoconsiderationin all economicactivities, 

includingforest management.

4. Targetedwaterprotectionmeasuresin the forest mayreduce the risks causedby

forest managementoperationsandalsomitigateadverseimpactsof othersectors.

5. Thesemeasures, implementedalongor in the watercoursesanddrainageditches

aimto reduce the transport of nutrientsandsoilparticlesandto prevent

eutrophicationandsedimentation.
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