/

=Y //h2Good
63 \\/ater IP

LIFE GoodWatelP approacho planningand
Implementingmeasure$or improvementof water
guality in forestland

Zane LQObiI et e LSFRI Sil av

EU LIFE Programme integrated project
“Implementation of River Basin Management Plans of Latvia towards good surface water status”

Lol ’
' - = v -
g"" Latvia Univermty o W) UNIVERSITY
o ZMNL s i \gOJ; ooy S ) Of LATVIA g "BIOR
of L o IRAATS < BO0H + i by

saules $,  BAITUAS KRATTD ? @)

foa) a0 ZevNEku . 1 _ —
& Y saEwA Fonds =/ BeF LIk« VPAIC

Ve




““!% EU LIFE Proaramme integrated project
/:\": OOd “Implementation of River Basin Management Plans of Latvia towards good surface water status”
2222 Water |IP

N

Waterquality in Europearwaterbodies
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- A Around44% of thesurfacevaterbodiesin

Europeareof goodor high ecologicalstatus

CARe A - or potential(EEA, 2020).

,/?ﬁ - A AtEU level, 36% of rivers and 32% lakes

pre. 3 ;- arereported asutrophiqEC, 2021)

While the status of somedividual elements

(biological quality elements and supporting

physicachemical andhydromorphological

v quality elements) that make up the ecological
; . statuamprovesovertime, ecological

EEA,based on information reported under the

second River Basin Management Plans of the thresholdsirefrequentlyexceeded
Water Framework Directive 2
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Waterquality in Latvianwaterbodies

A In Latvia, 3% ofwaterbodies
correspondo highecological
guality, but33% correspondo
goodecologicalquality (2015
2020)

A Mostwaterbodiedn Latvia
correspondo averagecological
guality status (LECMC 2021)

Upju Gdensobjekti Ekologiska kvalitate/potencidls
I E:zeru Gdensobjexti Il Augsta
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Ecologicalquality statusin surfacewaterin Latviain 2020
(LEGMC, 2021)
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Pressuresn waterquality

A Main pressures on water qualityfuropeare
hydromorphological pressureq34% ofall water
bodieg anddiffuse pollution (33% ofall water
bodieg (EEA, 2021)

A Waterqualityrisksstronglydependntheland
use Agricultureposesasignificantrisk, butwater
interconnectsall landusetypes Thereforewater
protectionmeasureshouldoeimplementedn all
areasvhereintensdandmanagemertakesplace
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A Lawiais acountry of forests(52% of theland
areg andwater (> 12 000riversandstreams >
2000lakey; theseecosystemgonstantlyinteract

A Appropriatelydesignedandimplementedwater
protectionmeasuresn forestarenot only ableto
prevent the risks towaterquality arisingdueto
forestmanagemenbperationgd FMO) but alsoto
mitigate the adversempactcausedy otherland
uses

A Water protectionmeasuresanbeimplemented
along the waterbodies andin the stream
network.
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FMO potentiallyaffectingwaterquality themost
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A Effectsarestronglysite- and scaledependent

A May bealteredandamplifiedby meteorological
factors

A Hydrological connectivity of thesitesplaysa
keyrole

A Water quality protectionmeasuresn
forestryaim to reduce the transport of
nutrients and soll particles to
watercourseandto prevent
eutrophication and sedimentation

Forestinfrastructuredevelopmerandrenovation 6
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Blue-greeninfrastructurg BGl) andnaturebased
solutions(NBS)

e S e, A BGI: anénterconnected network of natural and designed

cosY® Toach,, o o .

“y 4 o landscape components, including water bodies and green and oy
space8 GHofranietal.)

A NBS: actionsto protect, sustainably manage and restore natural
and modified ecosystems in ways that address societal challenge
effectively and adaptively, to provide both human weling and

© biodiversitybenefit® (| UCN, 2016)

S o
A Integrating bothconceptsandapplying a cross-scaleplanning
networks including bothurbanandrural areashasbeensuggested

(LangemeyerandBaro, 2021)

Theframeworkof nature-based
solutions(IUCN, 2020) 7
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Benefitsprovidedby forestedriparianbuffers

\\\

A Protectvaterquality A Providedeadwoodashoreandin the
A Provideandprotecterrestriaandriparian stream
habitats A Protecthesoil andstabilizebanks

A Providefoodand shelterfor aquatic
| spemes
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Ecologically functionalforestedriparianbuffer

A Multi -layeredandunevenagedforestprovidesdiversebenefits
(deadwoodpatchyshadingwell-developedegetatioriayer)

A Broadleavedtreesin theproximity of wateraremorevaluablethan
conifers

A Purestandof greyalder shouldbeavoidedi N-fixing trees
increasedisks ofsoil erosionandsedimenteaching

A Beaveractivity shouldbemonitored

RN
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Environmentallyfriendly drainagesystemelements

Threemaingoalsof implementation
A to control drainagentensity(length depth

RN

width andslopesteepnessf theditchesto be ,\ : | B o
cleaned; R
A to reduceflow velocity anderosivepowerin 5 .
theditches e N
A totrap nutrientsandsoil particlesbeforethey e \
reachthewatercourse & ~ |

A
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Ditchesandditch segment$eft uncleaned

Goal to reduceflow velocity and enhancdiltration
A A simple, effectiveand costefficient method

A Onlyif soil aerationin thetreerootzoneremains
satisfactory

A Preferabljmplementedn main ditchescarrying
largervolumesof waterandalsobeforethe inflow
In themainditch

A Problematicin Latvia, dueto theflat conditions

A Shouldnotinterferewith theprimary functions of
thedrainagesysteni' to ensureptimalmoisture
regimefor thetrees 11
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Overlandflow area

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

A Most efficient methodof waterquality preservation
A Added benefits(of, e.g, biodiversity

A A suitable wetland and sufficient slopeis necessary
A Problematic in Latvia, dueto theflat conditions

Above Theoperationalprinciple of an
overlandflowarea(drawing | . Pa
Below An experimentabverlandflow area
in centralpartof Latviabeforeandafterthe
ditchcleaning(phota Z. Lo bi et

12
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Peakflow controlstructures

Goal: to reduce flow velocity during the peakflow
and to enhancesedimentation

A Highly efficient (trap > 60% ofuspendedolids
and> 40% of NandP on averagég

Optimal groundwater levelis maintainedduring
the vegetationseason

A
A Preferablylocatedcloseto the receiving water
A

OUTFLOW
(CONTROL PIPE

EMERGENCY
OUTFLOW PIPE

SEDIMENT
STORAGE

OBSTRUCTION
BARRIER WITH
A REDUCER

VOLUME TO
GIVE REQUIRED
RETENTION TIME

VOLUME
FOR FLOOD
PREVENTON

body, often combined with a sedimentation pond

Oneof structuresto beinstalledin the LIFE
GoodWatendP demonstratiorsite

Above Theoperationalprinciple of anoverlandflow area(drawing | . F
Below An peakflow control structurein Sweder{phota L.H6gbon)

13
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Sedimentatiorponds

Goal: to slowthe waterflow and to trap erodedsediments
Leastefficient, but simple andmost frequently usedmethod

Do not retainpeat, andshouldnot be usedin areaswith easily
erodedsaoils (clay)

Severalponds may be usedin adrainagearea andthe
method should preferablybe combined with othermeasures

In suitableareasnay deliveradditional benefits

A seriesf sedimentatiorpondswill beinstalledin the LIFE
GoodWaterP demonstratiorsite

ToTo o Do P>

Above Theoperationalprinciple of asedimentatiopond(drawing | .

Below An experimentamulti-functionalsedimentatiopondin scientificresearchforestin Latvia
(phota Z. L
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Conclusions

1.
2.

Surfacewaterqualityin Europeshouldbeimproved

Hydromorphologicahlterationsaanddiffusepollutionsourcesrethemain
pressuresandlanduseis animportantfactor.

Waterquality shouldbetakeninto consideratiom all economia@ctivities
iIncludingforestmanagement

Targetedvaterprotectionrmeasures the forestayreduce the risksausedy
forestmanagemerdperationgandalsomitigateadversempactsof othersectors

Thesemeasuresmplementedlongor in thewatercourseanddrainagelitches
aimto reduce the transport néitrientsandsoil particlesandto prevent
eutrophicatiorandsedimentation
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