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Wetlands are among the most important ecosystems on Earth. They improve water quality, control
floods, regulate global carbon levels, have significant cultural and recreational values, and provide habitat
for plants and animals uniquely adapted to living in wet conditions.

The EU Water Framework Directive defines wetlands as diverse, hydrologically complex
ecosystems, which tend to develop within a hydrological gradient going from terrestrial to mainly aquatic
habitats. In 2019, two wetlands of the Carpathian National Nature Park (CNNP), Ukraine, were identified
by the Secretariat of the Ramsar Convention as wetlands of international importance. The Prut River
Heeadwaters Wetland is in the focus of this study. It belongs to Prut River basin that is very important
transboundary tributaries of the Danube River. The Site acts as a flood regulator, and a freshwater
reservoir, providing drinking water to people within the Prut River basin.

The wetland is biodiversity hotspot with valuable species, many of them are listed as threatened in
the national and global Red Lists, and a great number are endemic to the Eastern Carpathian
biogeographic region. Due to the favourable climate and availability of almost undisturbed landscapes,
the wetlands are very popular for visitors.

In this study key research task is to apply Rapid Assessment of Wetland Ecosystem Services
(RAWES) approach to the Prut River Headwaters Wetland of International importance in order to provide
a qualitative and semi-quantitative assessment of a comprehensive range of wetland ecosystem services
(ESS). The objective of the RAWES approach is to facilitate an assessment of the plurality of benefits
provided by a wetland, which can be considered genuinely rapid, involving limited resources.

The main ESS of the Wetland “Prut River Headwaters” have been assessed within four categories:
provisional, regulatory, cultural and supporting. The importance of the service has been assessed using
the following relative scale which the benefit is realized: local, regional or global. The Ecosystem
Services Index (ESI) within each service category has been calculated.

Keywords: Wetlands of International Importance, Carpathian National Nature Park, Ecosystem
Services, Rapid Assessment of Wetland Ecosystem Services, Ecosystem Services Index.

Problem statement. Wetlands perform regularly, and to a high capacity, a range of processes that
in combination result in the delivery of significant benefits for human welfare, wildlife and for the
maintenance of environmental quality. Some wetlands have been recognised for their international
conservation values [CIS Water Framework Directive, 2003].

The development of the RAWES approach, as an example of approaches that can be developed,
has considered the requirements of the Ramsar Convention, and particularly the need for qualitative
assessments that are not resource intensive and that can be applied within the context of Ramsar
Convention-related reporting [Ramsar Regional Center - East Asia, 2020].

The RAWES approach addresses the four ecosystem service categories:

* Provisioning services: Physical and other resources extracted from ecosystems to support a
diversity of human needs, such as food, water and natural medicines;

* Regulating services: Regulatory processes within ecosystems maintaining balance, such as
pollination, water purification and climate moderation;
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« Cultural services: Non-material benefits enriching society, such as those supporting tourism,
recreation and spiritual interests; and

» Supporting services: Processes within ecosystems that maintain overall functioning and
resilience, such as soil formation, photosynthetic production of oxygen and habitat for wildlife [Ramsar
Regional Center - East Asia, 2020].

Increasing interest in measuring, modelling and valuing ecosystem services, the benefits that
ecosystems provide to people, has resulted in the development of an array of ESS assessment tools in
recent years [Ramsar Regional Center - East Asia, 2020]. On the other hand, it is important for the
updating the Ramsar Site Information Sheet (RIS); Ramsar Site management planning; development and
implementation of Ramsar National Policies understanding the importance of ecosystem services. On the
other hand, it is also important for the local population for capacity-building, education, participation, and
awareness raisin to protect nature, to understand its benefits and values including spiritual and cultural
ones. Depending on the question and context for the ESS assessment, qualitative or quantitative methods
may be preferred [Neugarten, R.A. et al, 2018].

Literature review. The Ramsar Convention promotes the wise use of wetlands as a fundamental
tenet behind the desire to stop and reverse the loss and degradation of wetlands. The concept of wise use
has been formally defined as the maintenance of ecological character, of which ecosystem services form
an integrated element [Mclnnes, R. J. et al, 2017].

Rapid Assessment of Wetland Ecosystem Services (RAWES) was described in Resolution XI11.17
on ‘Rapidly assessing wetland ecosystem services’ adopted at the 13th Meeting of the Conference of the
Contracting Parties to the Ramsar Convention on Wetlands in October 2018 as an example of a cost-
effective and pragmatic approach for assessing the multiple benefits that wetlands provide. To achieve
wise use, and for wetlands to contribute fully to sustainable development, policy makers and practitioners
(such as site managers) need to recognize the important functions and the multiple values of wetlands,
and reflect them in their decisions, policies and actions [Mcinnes, R. J. et al, 2017]. Many wetland
managers have limited time and resources. Therefore, the development of approaches to assessing
wetland ecosystem services needs to satisfy the definition of “rapid” insofar that no more than two people
should spend more than half a day in the field and another half day on preparation and analysis [McInnes,
R. J. et al., 2017]. Increasing interest in measuring, modelling and valuing ecosystem services (ESS), the
benefits that ecosystems provide to people, has resulted in the development of an array of ES assessment
tools in recent years.

Ramsar Information Sheet has opened access to data of the Wetlands of International
importanceand provides a standardized format for recording information about the Ramsar site.

The «Prut River Headwaters» data includes its brief description, size, location, and date of
designation, reasons for designation, information on flora and fauna and a site-relevant bibliography.
Wetland (total area — 4935.44 ha) is represented by an alpine post-glacial community of wet meadows,
peat bogs, lakes, streams, watercourses, riparian zones, and century-old forests of the Chornohora
mountain range in the Ukrainian part of the Carpathians (Figurel). The Site holds a high concentration of
Carpathian endemic and a number of post-glacial relict species. It is one of the most important
biodiversity hotspots in the Ukrainian Carpathian region, crucial for the conservation of its species and
ecological communities.

The territory is also characterized by a unique landscape with a high diversity of relief mountain
forms, developed under the prolonged effect of geological epochs. Apart from this, the Site acts as a large
storage tank of water resources, slowly accumulating them during heavy rains or snow-melting, and thus
preventing drastic floods in the downstream areas. It is an important source of fresh water for at least
5,000 people and crucial for the support of the hydrological balance of the Prut River. The favourable
climate conditions and weakly disturbed landscapes have turned the wetland into a very popular and the
most frequently visited place of interest in the Ukrainian Carpathians. The Site is a part of the Carpathian
National Nature Park, which is responsible for the restricted use and management of natural resources of
the area [Ivan Danylyk et al, 2019].

The Site is crucial for the natural functioning of the Prut river basin and supporting its hydrological
balance. It plays a leading role in the natural control and mitigation of floods and is an important storage
tank seasonally accumulating water for the areas protected within the Carpathian National Nature Park
(Ukraine) and located downstream [Ivan Danylyk et al, 2019].

The Prut basin on the territory of Ukraine is characterized by a fairly dense hydrographic
network. The density of the river network is 0.94 km/km2, which is almost three times higher than the
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average indicator for Ukraine (0.34 km/km2). The density of the network is caused, first of all, by two
factors: the large dismemberment of the terrain and, at the same time, a significant amount of
precipitation.

Both surface water and groundwater sources are a major factor in meeting the drinking and
economic needs of private households not provided with centralized water supply and sewerage in this
area [Arkhypova L et al, 2019]. At present, the population is experiencing a shortage of water resources
in the western region of Ukraine due to climate change [Chelmicki W et al., 2011], [Arkhypova L M. et
al, 2015]. Nowadays, the management of the sheep breeding in the Carpathians is not possible without
constant water supplies, which are often natural springs [Kinash, | et al, 2019].

The main task of the research is RAWES application to Prut River Headwaters Wetland in order to
recognize its ecosystem services, to obtain results through field study and workshops with internal
experts, to compare results with information about Wetland ESS in the RIS, and to discuss within
working group the most significant benefits of Wetland ESS and to identify potential threats for wetland
functioning. All these practical steps are crucial for wetland managers. Human activities and climate
change can lead to degradation and loss of wetlands and therefore, loss of their ability to provide the
entire range of ecosystem services.
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Fig. 1. Wetland "The Prut River Headwaters' boundaries

Materials and Method. In this study a main method for RAWES application is expert estimation
based on observation and analysis, statistical data processing and modeling. The CNNP working group
consisted of 5 specialists: a hydrochemist - group leader, a geographer, a botanist, a zoologist, a forester.
Field studies and working meetings were conducted. Key considerations have been discussed with the
head of the scientific department.
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The RAWES approach includes:

* Qualitative methods, mainly used to display and report the results of assessments; and

+ Quantitative methods, which allow greater analysis and even semi-statistical investigations
[Neugarten, R.A. et al, 2018].

One of the ways to display qualitative results of a RAWES assessment is simple reporting on
presence or absence of ecosystem services. The assessment sheet provides an initial list of ecosystem
services under the four main categories of provisioning, regulating, cultural and supporting services.

Quantitative, or even semi-quantitative, approaches can be used to provide a slightly more robust
analysis of the results of RAWES assessments. Basic approaches can include simple counts of all the
ecosystem services that scored ‘++’, ‘+°, ‘0’ or a negative score.

The RAWES field assessment sheet is a simple table with cells into which assessors record the
importance of each ecosystem service produced at the wetland site, with space for free text descriptions of
key features supporting that assessment [Ramsar COP13 Resolution XI11.17, 2018]. Score for assessment
of ecosystem service (Defra, 2007) is next (Table 1). It is also possible to convert the scoring system to
numeric values. It is also possible to convert the scoring system to numeric values [Ramsar Regional
Center - East Asia, 2020]. Scores are thus allocated semi-quantitatively, using assessor knowledge and
other local and technical input.

Tablel
Defra (2007) scale of likely significance of ecosystem services
Score Assessment of ecosystem service Numeric values

++ Significant positive contribution 1.0
+ Positive contribution 0.5
0 Negligible contribution 0.0
Negative contribution -0.5
- - Significant negative contribution -1.0

? Gaps in evidence Remove from calculation

The method to collate the importance of ecosystem service provision is semi-statistical
transformation in the form of an ESI.

Groups of ecosystem services should be summed and divided by the number of services in that
category, omitting from this total those services assessed as not relevant. The ESI is calculated using the
equation 1:

ESI = 2(e10tns0s)t0(o10tn05) ey garten, RA. et al, 2018] 1)

Y. NTOTAL

where n — number of ESS within the same category.

Wetlands can be essential for multiple livelihoods, both locally and across broader geographical
scales. Therefore, the next step of assessment is linking services to beneficiaries at different scales: local,
regional or global benefits.

The process for applying the RAWES approach comprises three principle activities: preparation,
field assessment and information management [Ramsar COP13 Resolution XII1.17, 2018]. Working
group representatives should be knowledgeable about the site and the type of wetland being assessed.

Results and discussions. During spring-autumn period, 2022 the CNNP expert group on ESS
estimation of Wetland “Prut River Headwaters” conducted four field studies of different types of wetland
ecosystem such as peat bog, highland meadow, river riparian zone, lake coastal zone.

After that two office workshops were conducted regarding discussion of initial scoping assessment
in order to identify the range and importance of ecosystem services a wetland may be providing.

Each of experts had received an evaluation table that has been filled based on their personal skills
and experience. General discussion made it possible to find common points of view, although it also
revealed many problems in the assessment, as well as the lack of certain information and differences of
opinion regarding the interpretation of the evaluations.

The main ESS of the Wetland “Prut River Headwaters” were assesses within four categories:
provisional, regulatory, cultural and supporting. Numeric values of ESS with positive and significant and
positive benefits, and scale of impact of each ESS category is presented on the Figure 2—Figure 5.
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Fig. 4. Main Cultural Ecosystem Services of Prut River Headwaters Wetland
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Fig. 5. Main Supporting Ecosystem Services of Prut River Headwaters Wetland

The most important ESS that have been defined by expert group are next:

Provisioning: fresh water and genetic resources;

Regulatory: global climate change, water regulation, flood hazard regulation, erosion regulation;

Cultural: recreation and tourism, aesthetic value, inspirational value, and education and research;

Supporting: soil formation and provision of habitat.

Understanding how a wetland supports different livelihoods can be a vital component to inform
management planning. Using the RAWES approach, it is possible to capture essential information on the
variety of livelihoods, and nature of the beneficiaries, in and around a wetland. Management actions can
then be designed and implemented to ensure that these livelihood interdependencies are not compromised
and that threats to livelihoods are addressed [Ramsar Regional Center - East Asia, 2020].

The wetland provides regulatory services for such ecosystem processes as the climate formation,
protection from floods, landslides and other natural disasters, air and water purification, as well as local
and global climate impact mitigation through carbon absorption by sphagnum wetland oligotrophic
meadows.

There is a wide network of thematic ecological trails: botanical, zoological, geographic and
landscape ones. Their aim is to show visitors the natural ecosystems, geological and geomorphologic
monuments. Also the Prut is mentioned in many ancient historical texts. The territory is deeply connected
with a cultural ethnographic nationality of Ukraine and the Carpathians, called the Hutsuls. The site is
valuable in terms of ecological education, recreation and scientific research. It encloses part of the highest
peak of Ukraine, Mount Hoverla, being is an important social and cultural heritage of the national level
[Ilvan Danylyk et al, 2019].

The territory of the site is one of the most important scientific research areas for the investigation
of the Carpathian alpine zone. The ecological, biological and geographic surveys are carried out by
employees of the Carpathian National Nature Park, scientists of the Ivan Franko National University of
Lviv and the Institute of Ecology of the Carpathians (Lviv). The botanical monitoring within the given
area is carried out by scientists of the Carpathian National Nature Park, the Institute of Ecology of the
Carpathians (Lviv) and the State Museum of Natural History, NAS of Ukraine (Lviv). A network of
transects have been developed to study the alpine biota. A research station, belonging to the Institute of
Ecology of the Carpathians (Lviv), and a weather station are located on Pozhyzhevska Mountain. The
permanent monitoring of rudents, ground beetles, amphibians, bats and large carnivores (brown bear, wild
cat) is implemented at the Site [Ivan Danylyk et al, 2019].

The ecological diversity of the Chornohora mountain range and historical peculiarities of flora
genesis have led to a high species variety of plants in this site. 700 species of plants, found there, makes
up more than half of the total number of species of the Ukrainian Carpathians.

Invasive plants and animals in ecosystems are represented by small numbers and do not pose a
threat to its functions.
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The map of the Wetland Ecosystem Services distribution reflects significance of regulatory
services (Fig.6).

ESI for all categories of ES of the Wetland “Prut River Headwaters” has been calculated using
formula 1. As a result, ESI for regulatory services is 0.85, for cultural — 0.83, for supporting — 0.6, for
provisioning — 0.56.

This estimation is preliminary and request additional study with involving all stakeholders. In
particular, there are some disagreements regarding genetic resources. In the Ramsar Information Sheet
(RIS) (https://rsis.ramsar.org/ris/2395) this ESS is assessed as low benefit. According to CNNP expert
affirmation, there are natural populations of species that are stably preserved in ecosystems within the
Wetland boundaries, therefore, provision of the genetic resources were recognized as significant positive.
In this case, adiitional experts can be involved in the process of ES estimation.
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Fig. 6. Map of Prut River Headwaters Wetland Ecosystem Services distribution

Therefore, the results of the study can be used by CNNP managers to update the RIS in the context
of updating list of Wetland ecosystem services (Chapter 4.5). This section can be supplemented with
more extensive information about the ecosystem services of the Prut River Headwaters, especially
regarding regulating services, such as air quality regulation, global climate regulation, wind and erosion
regulation.

The RAWES approach can help to convey strong visual messages regarding the relative
importance of different services without the need for detailed quantitative analysis.

Recognising ecosystem services and the threats to their sustainability is an essential element of
wetland site management planning. Individuals and communities both within and beyond a wetland will
benefit from the flow of ecosystem services, so it is important to be aware of flows of benefits (and
potential disbenefits) across a range of scales. Management activities and interventions need to ensure
that these beneficiaries are recognised and protected through the management planning process.

Conclusion. The Wetland “Prut River Headwaters” is one of the most important biodiversity
hotspots, crucial for the conservation of species and ecological communities of the Ukrainian
Carpathians, including regionally rare and threatened ones. This value is increasing under the global
threats as biodiversity degradation and climate change impact.

The RAWES application proves that “Prut River Headwaters” as a site of International importance
fulfills all categories of ESS with main focus on regulating services that are maintain desired
environmental conditions for human society. Cultural ESS as well play crucial role and enrich human
society. At the same time supporting services are necessary for the maintenance of ecosystem integrity,
functioning and resilience, and for the production of all other ecosystem services. For the “Prut River
Headwaters” provision of habitat has significant scale of impact.
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Most of ecosystem services have regional and global impact. Some of them are still up of debates.
For a more comprehesive study of the wetland ESS, it is necessary to involve additional internal and
external experts.

The RAWES application within CNNP has provided initial design of different categories of ESS
from wetland. This tool allows the assessors to evaluate the ecosystem services within the local, regional
and global context.

This information is essential for describing the ecological character of a wetland and important
ecosystem services estimation, both qualitive and quantative one. RAWES can have multidimensional
application for site manegers, such as identification of livelihood interests for local communities, define
possible threats for wetland ecosystems, and assist to management improvement and wetland “wise use”,
understanding of potential site contribution to social benefits.

Depending on RAWES goal, the list of ecosystem services provided under the RAWES approach
can be adapted for different uses and in different contexts.

Further steps for this study should be devoted to potential threats for the wetland through
development of monitoring program for testing plots. This comprehensive task requires external experts
from scientific institutions.
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M. B. Kopuemawk
Kapnamcokuii nayionanvruti npupooHull napk

3ACTOCYBAHHS IHCTPYMEHTY HIBUJIKOI OIITHKA EKOCUCTEMHUX
HOCJYT IS BOAHO-BOJIOTHOI'O YITIKSI «BEPXIB'SI PIYKH ITPYT»
KAPITATCBKOI'O HAHIOHAJIBHOTI'O ITPUPOJHOI'O TAPKY (YKPAIHA)

BoaHo-00510THI yrijyis HajeXaTh 0 HAHBaXIJIMBIIIMX €KOCHMCTeM Ha 3emiti. BoHM mokpairyroTh
SIKICTh BOJIM, KOHTPOJIFOIOTh MTOBEHI, PEryJIIOI0Th IJI00aJIbHI PIBHI BYIJICII0, MAIOTh 3HAYHY KYJIbTYPHY Ta
peKpeaniiHy I[iHHICTh 1 3a0€3[e4yloTh CEPEIOBMINE ICHYBaHHS JJIA POCIWH 1 TBapHH, YHIKaJIbHO
MIPUCTOCOBAHUX OO0 KUTTA Yy BOJIOTHX YMOBax.

Boana Pamoma JlupektuBa €C Bu3Hayae BOIHO-0OJOTHI Yrifyis SK PI3HOMAaHITHI, TiIPOJIOTTY4HO
CKJIaJIHI E€KOCHCTEMH, sIKi MaroTh TEHJIEHI[IF0 PO3BHUBATHUCS B MEXKaxX TiJAPOJIOriYHOrO Tpajdi€HTa, II0
TIePEXOANTH BiJl HA3eMHUX J0 MEPEBaXKHO BOMHUX cepemoBuml. Y 2019 porri 1Ba BOMHO-00IOTHUX YTimms
Kapmarcekoro HamioHanpHOTO mpupoaHoro mapky (KHIIII), Ykpaina, Oymu BusHaueni CekperapiaToM
Pamcapcbkoi KOHBEHITIT K BOIHO-00JIOTHI YTiyisi MKHAPOAHOTO 3HAYEeHHS. BomHO-0010THE yTrimis
«Bepxis's piku [IpyT» 3HaXOMUTHCSA B IEHTP1 yBarW IIHOTO JOCTIMKEHHA. BOHO HameXuTh 1m0 OaceiHy
piuku IlpyT, sfka € mAyke BaXKIMBOIO NMPHUTOKOIO piuky JlyHaii. JIiIsHKA i€ SK pEryjiasTop MaBOAKY Ta
pe3epByap MpicHOI BOMIH, 10 3a0e3Iedy€e MATHOIO BOJOIO JIFoIeH y OaceitHi piuku [IpyT.

Bomno-60moTHI yriamsg € ocepeakaMu 0iOpi3HOMaHITTS 3 [IHHUMH BHIaMH, 6araTo 3 HUX 3aHECEH1
JI0 HALIOHAIBHUX Ta BCCCBITHIX YEPBOHMX CIHCKIB SIK TaKi, IO MEpeOyBatoTh il 3arPO30I0 3HHUKHCHHSI,
a BeIMKa KUIBKICTE € eHaeMmikamu CXigHO- KapHaTCBKOFO Oioreorpa(ivHOTO perioHy. 3aBz[5{1<1/1
CTIPUATIMBOMY KITiMaTy Ta HasBHOCTI MaiDke HesaiiMaHMX JaHMA(TIB BOJHO-OONOTHI yrimms myxe
TIOIYJIAPHI cepell BiaBiAyBadiB.

KitouoBuM 3aBHaHHSM [HOTO JOCHI[KEHHS € 3aCTOCYBaHHS TIAXOAY IIBUAKOL OIIHKA
eKOCHCTEMHHX MOCIyr BoaHO-00moTHEX yrins (RAWES) 1o TepuTopii yriaas Mi>KHapOIHOTO 3HAYCHHS
«BepxiB’a piuku [lpyr», mo0 3abe3meunTH SAKICHY Ta HAIMIBKUIBKICHY OIIIHKY ITOBHOTO CIIEKTPY
EKOCUCTEMHHX TIOCHYr JOCTIIKyBaHOi Tepuropii. Meroro minxomy RAWES € chnpusiHHs oniHIi
MHOKHHHUX TIepeBar, siKi HaJaloTh BOMHO-O00MOTHI yrimms. lled migximli MoXHa BBaXKaTH CHpaBIi
MIBUAKUM Ta 3aTy4aTd IS [IHOr0 OOMEXEH1 peCypCH.

OCHOBHI EKOCHCTEMHI IIOCIYTH BOAHO-00I0THOTO yrinis «Bepxis’s piuku IIpy» Oyin ouiHeHi 3a
4OTHPMA KAaTCropisMu: 3a0esnedyBalbHi, Pery/Ior0di, KyIbTypHi Ta MiATpEMYytol. Baximsicts mociyru
OyJI0 OIiHEHO 3a IOTIOMOI'OI0 HACTYIHOI'O BiIHOCHOTO MacmiTaldy, B SIKOMY pealli3yeTbCs KOPHUCTH:
JIOKAITbHUH, perioHaIbHUH Ta TII00aTbHUH.

Takox OyJ10 po3paxoBaHo iHAeKe ekocucTeMHux mocayr (ESI) B Mexax KOxKHOT iX KaTeropii.

KuodoBi ciioBa: BoaHO-60MOTHI yrijiss MbKHapOXHOro 3HaveHHs, Kaprnarchkuil Ha[iOHAIbHUH
IIPUPOJHMI MTAPK, CKOCHCTEMHI IOCITYTH, UIBU/KA OLIHKA eKOCHCTEMHHX [OCIYT BOJIHO-OOJIOTHHX YTilb,
1HIEKC €KOCCTEMHUX TTOCITYT.
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