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1. Methodology

The methodlogyfor mappingof ecosystem services of marine and inland wateasdeveloped in Estonia

in 2016 in the cooperation of Peipsi CTC, University of Life Sciences, Tallinn Univenrsisityof Tartu,
Estonian Environment Agency, SEI Tallinn and Norwegian Institute for Nature Research (Kosk et'al., 2016)
In that projectthe most important ecosystem services provided by water bodies were selected, matrices for

a quick evaluation of the provision of services and indicators for mapping various aspects of the services were
developed. In the CleaSHproject that methodologyis taken as a reference, is developed furtherand
appliedon selected water bodies in the Viru sabtchment.The selection of water bodies includes those,
which will presumably experience a change in the provision and consumption of ecosystem services becau
of project actionsln essence, two separate methodologies will be developed, one for riverine ecosystem
services (the current report) and one for lacustrine ecosystem services (in the next step). Riverine and
lacustrine ecosystems provide different giees, and often the indicators that can be used in the assessment

do not coincide even for services that are provided by both of these ecosystem types. Both of these
methodologdes will bedesigned so thathey would be applicable in other regions in Estoas wellln the

initial stage of the Clearsd project the focus was on the development of the assessment methods for
services provided by riverine ecosystems, as these make up the largest share of water bodies affected by the
project. In the next stageaso the assessment methods for lacustrine ecosystem services will be developed.
Assessment methods for marine ecosystem services will not be developed in the CleanEst project, because
it is dealt with in other projects carried through in Estonia

The clasification of ecosystem services in Kosk et al. (2016) is based on the most widely accepted
classification of ecosystem services, developed by the European Environmental Agency, the CICES
classificatio That classificatiois requiredto be used in LIFE projealso by the European Commission
Sincethe work ofKosk et al. (2016 newerCICES$lassification (v5.1) has been publish@&tierefore the

newer classification is used in the Cle&flgroject and the list of ecosystem sergs provided by water

bodies has been adjusted companedKosk et al. (2016). Most adjustmertsthe list of riverine ecosystem
services compared to Kosk et al. (20ir®lude merging or dividing servicda addition,some services,
thought to be relevat enough, but absent from the list, have been added (TableBéyauseof these
modificationsthe list of relevant ecosystem services provided by riverine ecosystems has increased from 16
to 17.

Table 1. Differences in the list of relevant riverine ecosystem services between th&TissthBdology and Kosk et
al. (2016) methodology

CleaniSTmethodology Kosk et al. (2016) methodology Justification

Animal and plant materia) Not included Fish and crayfish collection both f
collected for the purposes of relocation or breeding is practice
maintaining or establishing actively in Estonia.

population

Regulating and maintainin| Not included In the CleanEst project ecosyste
service: Regulation of th services should (according to th
chemical condition of project proposal) be assessed on t
freshwater by béfer zones on shores of water bodies as well.
shores

Regulating and maintainin| Notincluded The service is highly relevant
service: Maintaining drainag Estonia

water discharge

1 https://www.kik.ee/sites/default/files/uuringud/empost_aruanne _all.pdf

2 https:/icices.eu/
3 https://ec.europa.eu/easme/sites/easmsite/files/life_ecosystem_services guidance.pdf



https://www.kik.ee/sites/default/files/uuringud/empost_aruanne_all.pdf
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https://ec.europa.eu/easme/sites/easme-site/files/life_ecosystem_services_guidance.pdf

Not included

Regulating and maintaining servig
Maintenance of hydrodynamics and floq
protection

Though floods are caused by wat
bodies, the functioning of tha
service is more dependent on th
status of the surrounding terrestrig
ecosystem, than the water bod
itself. Also, the functioning of tha
service does not affect the wate
body. For that reason that service
considered to be a terrestrig
ecosystem service and it has alrea
been assssed in Estonia in the ELM
project as a service provided K
terrestrial ecosystems.

Cultural service: Condition
supporting active recreation

All active and passive means of recreati
(excl. recreational fishing and crayfi
catching) are lumped togetheas the
cultural service: Environmental
conditions suitable for recreation.

Distinguishing these two service
simplifies the assessment of th
provision and consumption of thes
services, because of several forms
recreation that would otherwise
have tobe taken into account unde|
a single service.

Cultural service: Condition
supporting passive recreation

All active and passive means of recreati
(excl. recreational fishing and crayfi
catching) are lumped together as th
cultural  service: Environmental
conditions suitable for recreation.

Distinguishing these two servicg
simplifies the assessment of th
provision and consumption of thes
services, because of several forms
recreation that would otherwise
have to be taken into accouninder
a single service.

Cultural service: Condition
supporting recreational fishin
andhunting

Considered as separate  servicq
Environmental conditions suitable fq
leisure fishing and huntingnd Catching
of crayfish.

Treating crayfish catching as
separate service is ngustified, as it
is too insignificant practice i
Estonia.

Cultural service: Conditions thg
enable aesthetic experiences

Conditions that enable aestheti
experiences and inspiration for creati
work were lumped together as a sieg
service Source of inspiration for creatiy
activity.

Distinguishing these two services
justified as CICES v.5.1 lists th
separately and the provision and
consumption of these two services
clearly different.Water bodies that
are polluted or asthetically
unpleasant could provide inspiratiof
whereas they do not providg
aesthetic experiences. From th
viewpoint of consumption, the
practical outcome of the inspiratio
service is a painting, novel or movi
but the consumption of the service ¢
aesthetic experiences may not ha
any practical outcome at all, or it ma
be a documentary photograph.

Not included

Cultural service: Source of inspiration f
creative activity

Though flowing water bodies provid
inspiration for people, which make
it an important service, it is ng
possible to measure how much
water body provides inspiration
Inspiration may be provided by 3
water bodies, regardless of thei
characteristics. Additionally, it is
almost impossible to properl
measure the consumption of th
service, because it would require g
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extensive research of all the assess
water bodies to identify all the
creative works that depict thes
water bodies. It is impracticato
include a service in the assessme
methodology whose provision i
indistinguishable and consumption
unmeasurable.

Cultural service: Maintainin{ Regulating and maintaining serviqf The main motivation why certai
protected speciesand specieg Protected species and key specig species are declared protected
needing special attention natural habitats and maintenance of th their bequest value, which is ng
balance between them always directly correlated to hoy
endangered or crucial for th
functioning of the ecosystem the
are. Thus, that service is considere
to be a cultural, rather thar
regulating and maintaining service.

In Kosk et al. (2016) the DPSIR indicator system from the European Environmental Agesuygested to
be used fomapping of ecosystem servicdsconsists of fiventerconnectedindicator blocks:

1 Dgdriving force;

1 Pcgpressure;

I Sc state;

1 Icimpact;

1 Rgresponse.
Thesdndicatorsare connected in the following way: the demand for a service or the driving foroat{BXes
the consumption of or the pressure (P) on the service, which causes changes in the provision or state (S) of
the service. That manifests in the ecosystem, demthe processes taking place in the ecosystés well
asits structure and functionjswhich provide services to the society. If a service loses its value for the society,
the wel-being of the society suffers and that is measured with the impact indicator (I). If the change in
provision or state of the ecosystem and its impact has been detected, measures of response (R) can be taken.
The reason for taking measures is to decrease thespiregP)on or the consumption of the service caused
by the driving force (D). That cycle enables the ecosystem and it services to restore in a way that benefits can
increase (Figure 1).

In the currentmethodology the indicator system has been simplifiadd the indicators for the driving force
impactand response have been left cannd only the status (provision) and pressure (consumption) indicators
are consideredThese two are the most essential for characterising the functioning of ecosystem service
and data for these indicators is either readily available or is obtainable with more or lessHfiorhdicators

for driving force shouldeflect the demand for a service. As the data on these indicasdasking in Estonia
and it is not possible taneasure these as water body specific, then including these in the current
methodology is not rationallhe impact indicators are not dealt wjths it is basically impossible to measure
the direct and discrete impact for the society of some, especiatiyleging and maintaining and cultural
servicesThe response indators are also not considered.
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Figure 1The connection between DPSIR environmental indicators system and ecosystem(sersicesal. 2016, ref.
Mononen et al, 201%.

Therefore the PSindicators are interpreted in the assessment of ecosystem services in the Slgapfect
as follows:

9 P-indicator characterises the pressure on the service and/or the amount of consumption of the
service. For provisioning and cultusgrvicesthat indicator is therefore called as the consumption
indicator. For the maintaining and regulatingervices, that indicator measures only the
anthropogenic pressure on the functioning of that service and not the consumption component
(except for the servic#laintaining drainage andiaste waterdischarge) The reason is that there is
no direct human consumption of maintaining and regulating services, as the benefits provided by
these servicesassure a suitable environment for human existence in general. ¢h the
consumption of a service indicates anthropogenic pressure on a service as well, as too intense
consumptioncould wear the service out, but for the sake of comprehensibility and usage of economic
terms, the indicator is called consumption indicator for the services with measurable consumption.

1 Sindicator characterises the status of the service or the provisicihe service or the functioning
of the service. The better the status of the service, the better it functions and the higher is its
provision. For the sake of comprehensibility and usage of economic terms, the indicator is called as
the provision indictor for all services.

According to the indicator classification of the European Commission funded MARS®dhgje8indicator
corresponds to theCapacityindicator, which showthe potential of the ecosystem to provide ecosystem
services. The -ldicatar generally corresponds to thélow indicator (excl. for regulating and
maintaining services), which shows the actual use of the ecosystem services

The list of indicators in the ecosystem serviessessmenmethodology for the Clears project is
based(with some modificationon the list of indicatorsn Kosk et al. (201§ able2).

4Mononen L., AuvineA-P., Ahokumpu AL., Ronka M., Aarras N., Tolvanen H., Kamppinen M., Viirret

E., Kumpula T., Vihervaara P. 2015. National ecosystem service indicators: Measurescetetmgiatal sustainability.
Ecological Indicatorgloi:10.1016/j.ecolind.2015.03.04

5 https://publications.jrc.ec.europa.eu/repository/bitstream/JRC94681/Ibna27141enn.pdf




Tabk 2. Relevantriverine ecosystem services and their consumption or pressuran@provision or status (SYhe
asterisk (*) denotes services that will be included in the semdmomic assessment of the Cle&mfroject (see page

11). Red colour indicates provisioning services, green colour regulating and maintaining services and blue colour cultural

services

*Fish stock for professional fishing

P Amount of professional catch from the rivgfyr)
SFishing resource productiaipcs/yr)

*Animal and plant material collected for thi
purposes of maintaining or establishing a
population

P Number of animals caugfur relocation or breeding material (pcs/y

SComposite index of significance of the provision of the service of
maintaining or establishing a populatigimde®

*Surface water for drinking

P Number of drinking water intakes (no)

P Abstraction o$urface water for drinking water (fs)
SAverage minimal monthly discharge that exceeds environmental fl
(m3/s)

SAccordance of water quality to quality requirements of water used
produce drinking water (quality class)

Surface water used fasther non-drinking
purpose

P Number of surface water intakes for industrial, irrigation or
agricultural water (pcs)

P Abstraction of surface water for industrial, irrigation or agricultural
water (n/s)

P Number of surface water intakes for cooling or aguture water
(pcs)
P Abstraction of surface water for cooling and aquaculture watéfsjm

SAverage minimal monthly discharge that exceeds environmental fl
(m3/s)

*Surface water used as an energy source

PNumber of hydrpower plants (no)
P Capacity of hydropower plan{81W)
SHydroenergeticpotential of the water body{MW)

*Maintaining nursery populations and
habitats

P Hydromorphologicastatus(status class)

PWater quality statugstatus class)

P Status of aquatic biota meighbouring water bodies (index)
SStatus of aquatic biotéindex)

SArea of surface water dependent terrestrial ecosysteim)

*Dilution and meditation of wastes or toxic
substances in surface water

P Point source pollution (poirsource pollutionndex)
P Nutrient load via diffuse pollutiohN+P diffuse pollution index
SWater quality statugstatus class)

*Dilution and meditation of wastes or toxiq
substances in groundwater (in karst areas|

PWater quality statugstatus class)

SGroundwatemmeeting the requirements of the thresholds of the
chemical status of the groundwater body in a 2 km radius of the
swallowing area (yes/no)

Maintaining drainagend wastewater
discharge

P Area of improved land for which the water body is the recipient (h

P Share of water body length that has been declared as recipient fo
landimprovementsystemg %)

P Number of stormand wastevater outlets to the water body (pcs)

P Amount of watedischarged through storrand wastewater outlets
to the water body (rfyr)

S River sinuosity index
S River gradient (m/km)

SShare of the water body with restrictions for establishing or renew
land improvement systems (%)




*Regulation of thechemical condition of
freshwater by living organisms (buffer zon
on shores)

P Share of recently (iné years) cleacut landor forests with similar
disturbancein the shore area of the water bod$o)

P Share of nomatural land cover in the shore area of the water body,
(%)

SShare of fulgrown forests in the shore area of the water ba@)
SShare of natural land cover in the shore area of the water @ty

*Conditions supporting activecreation

P Number of organised canoeing/kayaking, etc. trips on the water b
(peslyr)

PNumber of people using the water body for swimmipgsyr)

P Number of hikeravalkerson the shore areaf the water body
(pcsyn)

SLength of the water body suitable for canoeing/kayaking, @)
SNumber of dams on the section of the water body suitable for
canoeing/kayaking, et¢pc9

SNumber of swimming places on the shore of the water body)(pcs

SLength ofroads/trails suitable for walking/hiking o the shore area of
the water body(km)

*Conditions supporting recreational fishing
andhunting

PNumber of recreational fisher@cd yr)

P Number of crayfish catche(pcs/yr)

P Number of beaver hunters (pcs/yr)
SAttractivenessfor fishing(grade

S Legal possibility for recreational fishing (yes/no)
SCrayfish abundancigrade

S Legal possibility for crayfish catching (yes/no)

S Number of beaver families on the water body (pcs)

*Conditions supportingassive recreation

P Numberof users ofeststop siteson the shore of the water body
(pcdyr)

P Numberof nights spent iraccommodatiorfacilities near the water
body (pcdyr)

PNumber of unigue nature observations in the shore area of the wg
body (pcgyr)
SNumber ofrest stop siteon the shore of the water bodfpcs

S Number of accommodation facilities on the shore of the water bog
(pcs)
SShare of natural land cover in the shore area of the water body (9

S Number ofesidentialproperties adjacent to the water body (pcs)

Conditions that enable scientific
investigation

P Numberof scientific publication§pcy
P Numberof public monitoring datgpcs

SAll water bodies are considered equally valuablestientific
investigation therefore no indicator is determined.

*Conditions that enable education and
training

P Number of educational tripg nature and public schootelated to
the water body(pcsyr)

SNumber of educational programmes in nature and pubtibools
related to the water bodypcs

*Conditions that enable aesthetic
experiences

P Number of photos in the web depicting the water boghg9
SAttractiveness for landscape watchifigdex)

Provision of cultural, religious and nationa|
symbols

P Number of visitors of natural symbolic sitgxdyr)
SNumber of natural symbol@@c9
SNumber of folklore items related to the water bodycs




*Maintaining protectedspecies and specie{ P H/dromorphological statuéstatus class)

needing special attention PWater quality statugstatus class)

SAmount of protected species (index)

SStatus of protected speciggrade

SShare of salmonid habitats of the water body lenb)

* The serviceConditions that enable creative wagkalso an important riverine ecosystem service, but as it is
impossible to distinguish the provision of that service for different water bodies and measuring the consumption of
that service is problematic (Table 1), then it is not included in the assggsm

* Inclusion of the servic¥aintaining alluvial soil formatiomas evaluated in the course of the development of the
methodology, but it was decided to leave it out. Experts in agriculture and soils suggested that in Estonia the positive
effect of addtional sediments brought by rivers to floodplains on soil fertility and fodder production is negligible, and
therefore it is not justified to include it as a societally important riverine ecosystem service.

For comparative mapping of the provision or consumption of ecosystem serviceguamgified indicator

data has to be transformethormalised)Xo a common scale. Kosk et al. (2016) have suggested using a five
step scale: @ does not provide that servicé;c providesinsignificantly 2¢ provides moderately; 3provides
significantly; 4¢ provides verysignificantly.In the Clean&T project, the same scaldés be used. ltis
comparable to thescalesuggested to be used in LIFE projects by the Europeamm@sior. Though,
aO02NRAY 3 (2 d Ka Kiaded®RuikSomn prolison2 y Sa @S NE  -fudetidnidlk 6 | Rk
provisioE YR aFTA @S & S NherelreBeRwokdalaskre siNa Byloaeiugitybut are both
five-step scales in theessence.

Kosk et al. (2016) does not provide suggestions for normalising indicator data for tkstefivacale.
Thereforein the CleanEST projdtie class limits for each indicatatere developed, based on aWable data

and expert decisionf the povision or consumption of a service is describgdhore than one indicatofe.g.

0KS LINRP@GA&AAZ2Y 2F (KS aSNIAOS aalthey thd genéravdld wildbeR (i S O
calculated usingveightsof each specific indicator. The weighisre set based onxgert decision.

If the normalised values for the provision and consumption of each ecosystem service per each assessed
water body have been derived, the ecosystem services iqdeSTI (Kosk et al. 2016) can be calculated. It
allowsevduatingwhich water bodies provide less and which more ecosystem services and helps to pinpoint
the water bodiesvhere the improvemenbf ecosystem servicesquiresthe largesteffort.

The relevance of various services for the society is not equal, thdhgrefore weights have to be applied

in order to calculate OSTI. For calculating these weights, each member of the working group, participating in
the development of the current methodology, ordered the services based on their importance for the
Estonian society. They also assessed the difference of importance of the most important and least important
services. Based on these ratings, the weights of the services were calculated (Table 3).

6 https://ec.europa.eu/easme/sites/easmsite/files/life_ecoystem services guidance.pdf



https://ec.europa.eu/easme/sites/easme-site/files/life_ecosystem_services_guidance.pdf

Table 3. The order of Estonian riverine ecosystem services taghdir impact on the society and weights used for
calculating the OSTI

No. Ecosystem service Weight
1| Maintaining nursery populations and habitats 4,0
2| Dilution and meditation of wastes or toxic substances in surface water 4,0
3| Maintainingprotected species and species needing special attention 3,0
4| Regulation of the chemical condition of freshwater by living organisms (buffer zones on shorg 2,75
5| Conditions supporting recreational fishing and hunting 2,75
6| Maintaining drainage andiaste water discharge 2,75
7| Surface water for drinking 2,25
8| Conditions supporting active recreation 2,0
9| Animal and plant material collected for the purposes of maintaining or establishing a populati 2,0

10| Surface water used for otheron-drinking purpose 2,0
11| Fish stock for professional fishing 1,75
12| Conditions supporting passive recreation 1,75
13| Conditions that enable aesthetic experiences 1,75
14| Conditions that enable education and training 1,50
15| Conditions that enablscientific investigation 1,50
16| Provision of cultural, religious and national symbols 1,25
17| Surface water used as an energy source 1,00

A very similar order of services was derived from a survey carried through in the Clgaoie8T for
assessing the monetary value of the services (1021 respondetsyet published data from Ullas Ehrlich).
People were asked to rank nine of the 17 services, and the results are following:

1. Maintaining nursery populations and habitatsD#lution and meditation of wastes or toxic substances in
surface water; 3. Maintaining protected species and species needing special attention; 4. Regulation of the
chemical condition of freshwater by living organisms (buffer zones on shores); 5. Canslifpgorting active
recreation; 6. Conditions that enable aesthetic experiences; 7. Conditions supporting recreational fishing and
hunting; 8. Conditions that enable education and training; 9. Conditions supporting passive recreation.

The equation for caldating the index of ecosystem services provigtatus (OST)) is:

B

vY'YO 5

, where (1)
OSTI index of ecosystem services provisiarg,number of evaluated ecosystem serviceg,weight of the

i-th ecosystem service (based on Tablex3y; the provisioristatus of the i-th ecosystem servicéaccording
to Kosk et al., 201&implified for the evaluation scale of 0 t(.4
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The equation for calculating the index of ecosystem services consunjpiéssure (OST) is:
vY'YO BZB—, where (2)

OSTIg index of ecosystem services provisia; number of evaluated ecosystem servickg,weight of the
i-th ecosystem service (based on TableX3); the consumption/pressure of theth ecosystem service
(according to Kosk et al., 2016, simplified for the evaluation scale of O to 4).

For the calculation of OSTHe services whose larger consumption does not result in increased pressure on
the riverne ecosystem are not taken into account. Such services are: Conditions that enable aesthetic
experiences, Conditions that enable education and training, Conditions that enable scientific investigation,
and Provision of cultural, religious and national sypitsb

The &sessmeninethodologyof ecosystenservices in the CleaSHproject is integrated with the assessment

of the socieeconomic impact of the project. It means that the seemnomic assessment is based on the
changes in the value of the ecosysteemdces.Thereforethe monetary value of the ecosystem services or
0KS OKIFy3aS Ay GKIFIG @Ffdz2S RdzZNAYy3I (KS LINE 2&@inic g A f f
effect. The general framework of the integrated ecosystem services andaogiomic assessment is shown

in figure2. Though all riverine and lacustrine ecosystem services of the water bodies directly affected by the
project actions will be mapped in the Cle&lproject before, during and after the project, the socio
economic assegsent will include only those services, whose impact or value will likely change as afesult

the project actions. Thesetkervices are marked with an asterisk in table 2.

Assessment before the project

Service | before the project.‘ " Service Il before the project | [ Service n before the project
Mapping of ecosystem Provision indicator(s) ‘ Provision indicator(s) Provision indicator(s)
services before the gl
project actions Consumption indicator(s) ‘Consumption indicator(s) Consumption indicator(s)
- Socio-economic
Monetary value of the Monetary value of the Monetary value of the assessment before
service (€) service (€) service (€) the project action
(selected services)
1
Impact of the proj_ect Socio-economic
to ecosystem services impact of the project
“ Service | after the project [ Service Il after the project | " service n after the project i
Mapping of ecosystem | Provision indicator(s) | Provision indicator(s) ‘ ‘ Provision indicator(s) ‘
services after the project e TSR] o)
actions ‘Consumptlon mdmator(s)‘ Consumption mdlcator(s)‘ |Consumpt|on lndlcator(s)l
Monetary value of the Monetary value of the Monetary value of the hSocno—econ?tm:cth
service (€) service (€) service (€) EBOCREMIEN. SRaPI0
project actions
- (selected services)
Assessment after the project

Figure2. The general framework of integrated ecosystem services and-sooimmic assessment in the Cle8mE
project.

Marko Vainu from the Estonian Environment Agency (KAUR) is responsible for developing and applying the
methodology for mapping of ecosystem siees. Olav Ojala from the Ministry of the Environment, with the
contribution of Ullas Ehrlich from Tallinn University of Technology, is responsible for developing and applying
the methodology for soci@conomic assessment. The whole methodology and restiits application will

be discussed and harmonised in the Clégifdeosystem services working group, which includes, in addition

to the three persons already mentionediimo Kark (KAURAija Kosk (Estonian University of Life
Sciencef allinn Universityf Technology, Vallo Kérgmaa (Estonian Environmental Research GeBK&K),

Einar Kargenberg (KAUR)art Reimann (Tallinn Universitypander Sandberg (State Forest Management
Centre), Indrek Tamm (EKUK), Mart Thalfeldt (KAUR), Uudo Timm (KAUR), Jesmsmaa (Tallinn
University),Tanel Ade(Ministry of the Environmeni)irje Vilbaste @onian University of Life Sciengesnd

Liisi Maritsg until June 2021 (Environmental Board)
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2. Results

The provision and consumption of ecosystem services of 20 flowing water bodies in the Voatcuient
(Table 4, Figurd) were assessed with the developed methodology. Data from 2019 and 2020 were used for
the assessment

Table 4. Water bodies whose sgstem services are assessed during the CleanEST project

Water body Justification

Alajogi_2 A dam that is dealt with during the project is situated on the water body.

Erra Residual pollution is cleaned from the river during the project.

Kohtla Residual pollution was cleaned from the river in another project, but the effects of the clean
monitored in the CleanEST project.

Kunda_1 A dam that is dealt with during the project is situated on the water body.

Kunda_2 A dam that is dealt with ding the project is situated on the water body. Means for reducing agricult
pollution are proposed in the project.

Loobu_1 A dam that is dealt with during the project is situated on the water body. Riverine habitats are res

Loobu_2 Riverine haliats are restored. Means for reducing agricultural pollution are proposed.

Pada_1 Riverine habitats are restored and the water body is affected by a dam on Pada_2 that is deg
during the project. Also means for reducing agricultural pollution aop@sed.

Pada_2 A dam that is dealt with during the project is situated on the water body. Riverine habitats are req
and means for reducing agricultural pollution are proposed.

Purtse_1 The water body is affected by a dam on Purtse_2 that is detitduring the project.

Purtse_2 A dam that is dealt with during the project is situated on the water body. Residual pollution was cl
from the water body in another project, but the effects of the cleaning is monitored in the Cleg
project.

Purtse_3 The water body is affected by cleaning work carried out on Erra, Kohtla and Purtse 2.

Purtse 4 The water body is affected by cleaning work carried out on Erra, Kohtla and Purtse 2.

Selja_2 Two dams that are dealt with during the project are situatedthe water body. Riverine habitats a
restored.

Selja_3 Riverine habitats are restored. The water body is affected by a dam on Selja_4 that is dealt with
the project.

Selja_4 A dam that is dealt with during the project is situated on the wditedy. Riverine habitats are restore
and means for reducing agricultural pollution are proposed.

Soolikaoja An action plan to improve the status of the water body is compiled during the project and will hop
be implemented using external funds.

Sdmeru Means for reducing agricultural pollution are proposed

Udriku Two dams that are dealt with during the project are situated on the water body.

Vosu_2 A dam that is dealt with during the project is situated on the water body.

Pada

Kahtla Jirve.

i 1 .
q‘w Litreg, 1

0 5 10 20 km
= t +—

Figure3. Location of the assessed riverine water bodies.
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The results of the assessment of ecosystem services provision/status and consumption/pressure aret@ges Shand 6.

Table 5Provision/status classes of assessed ecosystem servicdee8 not provide that servicecgrovides very significantly

Water
body

Alajogi_2
Erra
Kohtla
Kunda_1
Kunda_2
Loobu_1
Loobu_2
Pada_1
Pada_2
Purtse_1
Purtse_2
Purtse_3
Purtse_4

Selja_2

Selja_3

Selja_4
Soolikaoja
Sdmeru
Udriku

Vosu_2

Fish Pop. Drinking
stock |[maintaning |water

Other
water

Water
Energy| Habitats | quality

2

Drainageand
waste water
discharge

Buffer
zones on
shores

Rec.
Active fishing and
recreation | hunting

Passive Important
recreation | Science | Education | Aesthetics | Symbols| species
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Table 6. Consumption/pressure classes of assessed ecosystem seqvimesof@sumption/pressure; dvery high consumption/pressure

Drainage and | Buffer

Rec.
fishing and
hunting

Passive
recreation

Science

Water Fish | Pop. Drinking | Other Water |waste water |zoneson |Active
body stock |[maintaning |water water |Energy| Habitats | quality | discharge shores recreation
Alajogi_2 2

Erra
Kohtla
Kunda_1
Kunda_2
Loobu_1
Loobu_2
Pada_1

Pada_2

Purtse_1
Purtse_2
Purtse_3

Purtse_4

Selja_2

Selja_3
Selja_4
Soolikaoja
Soémeru

Udriku

2

Important
Education | Aesthetics | Symbols| species
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The results of the OSTI inds are given in tables 7 and 8.

Table 7. Values of the index of ecosyste Table 8. Values of the index of ecosystem
services provision (OSTIp) services consumption/pressure (OSTIc)

OSTI provision/status OSTI consumption/pressurg
Loobu_2 0,66 Purtse_3 0,43
Kunda_2 0,64 Selja_3 0,42
Selja_4 0,57 Soolikaoja 0,42
Purtse_3 0,55 Purtse_4 0,41
Pada_1 0,52 Purtse 2 0,41
Purtse_4 0,51 Sdémeru 0,40
Pada_2 0,49 Loobu_1 0,39
Loobu_1 0,48 Loobu_2 0,38
Purtse_1 0,47 Kunda_2 0,36
Kunda_1 0,45 Selja_4 0,34
Purtse_2 0,43 Vosu_2 0,31
Erra 0,43 Pada_1 0,30
Vosu_2 0,42 Selja_2 0,30
Alajogi_2 0,42 Kunda_1 0,30
Selja_3 0,41 Kohtla 0,29
Sdémeru 0,41 Purtse_1 0,29
Selja_2 0,41 Alajogi_2 0,29
Udriku 0,40 Erra 0,29
Soolikaoja 0,39 Pada_2 0,28
Kohtla 0,35 Udriku 0,23

The result show that the provision of ecosystem services is the highest in water bodies Loobu_2 and Kunda_2.
Also, water bodies Selja_4, Purtse_3, Pada_1 and Purtse_4 have a higher provision of services. Above average
are water bodies Pada_2, Loobu_1, Bartl and Kunda_1. Below average and quite similar is the provision

in water bodies Purtse 2, Erra, Vosu_2, Alajégi_2, Selja_3, Sémeru, Udriku and Soolijaoja. Clearly the lowest
provision is in the Kohtla water body.

In terms of consumption of the services or the pressure on the sertriedatifferences between water bodies

are smaller. The highest pressure/consumption is in water bodietse_3, Selja_3, Soolikaoja, Purtse_4,
Purtse_2 Sémeru, Loobu_1 and Loobu_# ktigher than arverage in water bodies Kunda_2 and Selja_4. In
water bodies VOsu_2, Pada_1, Selja 2, Kunda_1, Kohtla, Purtse_1, Alajogi 2, Erra and Pada 2 the
pressure/consumption is very similar and lower than average. The lowest consumption/pressutleas

Udriku water body. In two water bodies Soolikaoja and Selja_3 the pressure index is higher than the
provision index. That indicates a too high anthropogenic pressure on the functioning of the ecosystem. In
water bodies Purtse_2 and S6meru the pgsion index is only marginally higher than the pressure index.
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