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Abstract

Landscape and tourism attractiveness are very much related with each other. The evaluation
of natural resources of landscape is a basic environmental research method useful for environmental
modeling, landscape planning and tourism development. Vegetation is an important landscape
natural resource (a component of environment) having a great meaning including tourism. The aim
is to present the original methodic approach to evaluation of landscape natural values, with special
regard to vegetation using its high indicative environmental value, for needs of tourism aspect
at local level o planning. This methodic approach has been implemented and tested in Otwock
commune area, central Poland, the European Lowland. The assessment took place in several stages:
field research, division of the studied area into spatial-landscape units, mapping of vegetation and
other distinguishing natural elements, selection of criteria of assessment and system of evaluation,
conducting the assessment, classification of landscape values into categories and formulating
guidelines to management including tourist use. The criteria used in the assessment were selected
in consideration of landscape components with emphasis on vegetation, as well as elements connected
with tourist attractiveness. The following criteria were used in landscape evaluation: occurrence
of natural protected areas, occurrence of natural protected objects, degree of vegetation naturalness,
vegetation resistance to recreational use, vegetation attractiveness for tourists, diversity of vegetation,
occurrence of surface water, diversity of terrain relief. Values of vegetation/landscape have been
proven and four value categories of terrains distinguished in tourist aspect. The results have shown
that presented approach to landscape evaluation, with using vegetation indicative role in the context of
the whole landscape, is relatively simple and may be helpful for various decisions of local governments
concerning tourist use and other functions. The originality of this approach lies in giving more
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importance to vegetation in assessing the overall landscape. It may be convenient in cases, where

values of inanimate nature are not highly spectacular and/or information on vegetation is more detailed

and also if commune authorities want to do the study on their own, with a limited number of experts.

It has been shown what and how to use possible evaluation criteria in practical application with certain

available landscape resources. The criteria used in the assessment are very universal, especially in areas

of rich vegetation, as Otwock commune is. The assessment method and results were understandable to

a wide range of officials and specialists in Otwock. The results confirmed high quality of natural values

in tourist aspect in the study area. The presented evaluation is relatively simple and useful approach for

landscape planning including tourism in Poland and also in other countries in Central Europe.

Keywords: landscape assessment, vegetation assessment, tourism, landscape natural resources,

ecosystem services

Introduction

Tourist attractiveness of areas is strictly correlated
with the quality of natural and cultural values [1-3].
There is an association between cultural services and
specific ecosystem and land cover types. It means
that ecosystems also provide certain cultural services
to tourists and locals (cultural ecosystem services)
[4]. Natural features of an areca influence the cultural
specificity of the region, especially visible in rural areas
[5].

Tourism is a very important sector of economy and
great stimulator of development. A large part of the
global income has been generated by widely understood
tourist sector. Travel and tourism contribution to the
world’s economy was 10,4% of global GDP in 2018 and
9,9% of total employment (data from the period before
the Covid-19 pandemic) [6], therefore tourism is the
important aspect of human well-being.

Identification and assessment of natural resources
should be included in the strategy of ecosystem services
[4, 7, 8]. Tourism development is addressed especially
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to regional and local governments. Landscape values,
including natural values, according to the Nature
Conservation Act 2004 [9], mean “ecological, aesthetic
or cultural values of the area and related terrain,
creations and components of nature, shaped by the
forces of nature and/or human activity”. Tourist values
(natural and not-natural ones) are specific elements
and features of the geographic environment or specific
manifestations of human activity attracting tourists
[10, 11]. World Tourism Organization (UNWTO)
described tourism as “a social, cultural and economic
phenomenon which entails the movement of people to
countries or places outside their usual environment for
personal or business/professional purposes”. Tourism
aims are: use the environment, get to know and explore
the world, providing relaxation, didactics and general
human development [10, 12].

The landscape resources primarily affect the
development of tourism in a given region. The term
“landscape”, according to the European Landscape
Convention [13], means an area perceived by people,
the character of which is the result of the action
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Fig.1. An idea of framework: the relationship between natural resources, ecosystem services, tourism and human well-being (original).
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and interaction of natural and/or human factors”.
However, according to Tribot, Deter and Mouquet [14],
landscape is the whole of nature together with elements
introduced by man on a naturally limited section
of the Earth, assessed as a set of natural conditions
representing specific external aesthetic and scenic
features. Depending on the intensity of anthropogenic
transformations, the following types of landscapes can
be distinguished [14] (this classification seems to be still
valid): a) primary — not transformed by man, shaped
by natural processes, b) natural — with the dominance
of natural elements, with little human interference,
c) cultural — transformed by anthropogenic factors,
while maintaining the basic structure of nature,
d) degraded — heavily transformed by man, with a
disturbance of the natural structure and low aesthetic
values, ¢) devastated — strongly transformed and
destroyed, with the disappearance of natural elements.

The landscape is assessed for tourism regarding
various components, including natural resources being
an essential contents. The research shows that natural
values of landscape are generally highly estimated by
tourists [15-17], often in the first place before cultural
values. The occurrence of natural protected areas of
high range (national parks, nature reserve, landscape
parks, lately Nature 2000 sites) is a kind of magnet
for tourists [18]. Evaluation is a basic environmental
research method very useful for needs of landscape
planning, mapping, environmental modeling and
tourism development [19, 20] (Fig. 1).

Natural evaluation is the assessment of landscape
natural values, as well as “estimation and classification
of complex goods of nature or products of human work,
and their relationship” [15, 21]. Its purpose is to assess
the analyzed eclements and indicate areas of different
landscape value. The quality of landscape is influenced
by both natural and anthropogenic (man-made) elements
[22, 23].

There are several possible ways to assess landscape
resources. The criteria and way of evaluation (assumed
in research) depend on the purpose of assessment,
specificity of landscape in a study area and scale of
claboration. The types of approach can be divided
into two groups: methods based on assessing the
natural quality of areas and methods evaluating the
economic usefulness of arcas. However, the first stage
of action should be recognition and assessment of
natural environment/landscape features/values, what
is one of the basis for economic analysis. The criteria
of assessment depend on the aim of evaluation. If the
purpose is nature/landscape protection, the assessment
is oriented to natural values recognition. If the aim
is to determine suitability and attractiveness for
tourism, criteria of assessment are targeted to natural
and cultural values recognition and attractiveness
for tourists, regarding sensitivity of ecosystems and
wild species to tourist use. In natural evaluation of
arcas following criteria are frequently used around
the world (indicated order: inanimate nature features,

animate nature features) [19, 24, 25]: terrain relief
diversity, occurrence of specific/spectacular forms of
terrain relief, occurrence of surface water, naturalness
extent of vegetation cover, flora and fauna species
richness, occurrence of rare/protective species of flora
and fauna, size of area occupied by natural/semi-
natural ecosystems, diversity of ecosystems/ecological
structure of landscape, uniqueness of natural elements
(local, regional, national, international). Among the
most important methods generally concerning the
whole landscape evaluation, are: the SBE method —
Scenic Beauty Estimation [26] (accent put on visual
aspect), the method of architectural/ landscape units
and interiors (called JARK-WAK method; accent put
on natural, cultural and visual aspects) [27], method
of Wejchert’s curve of impressions (accent on visual
aspect) [28], method of assessing the significance of
a landscape dominant (accent on cultural, natural and
visual aspects) [29], method of landscape perceptual
analysis (accent on visual, cultural and natural aspects)
[30], method of assessing the state of cultural values
of rural landscape /rural settlements (accent on visual,
cultural and natural aspects) [31]. It is worth noting that
these methods have been developed also for tourism
purposes.

Tourism, with many advantages (e.g., recreational,
educational and economic benefits), can also cause
negative effects: degradation of natural resources. The
relationship between tourism and the environment
is very complex. Tourism can have negative effects
on nature, which are determined primarily by the
destructive action of tourist facilities (for example
degradation of soils and vegetation) because of
building new tourism infrastructure) and directly by
tourists, with wider effects on the environment and its
components, in particular tourism resources. Tourism
contributes to environmental degradation in many
aspects: environment’s transformation as consumption
of various resources, pressure exerted through overload,
conflict, pollution, devastation of natural resources [32].

The vegetation generally comes first in terms of
sensitivity and exposure to degradation. Intensive use of
vegetation have got impact on reduction of benefits of
biodiversity and ecosystem services [33]. It is connected
with resistance and resilience of vegetation for
trampling [34-36]. Trampling has got a lot of negative
effects on vegetation and the scale of damage depends
on life forms of plants [34].

Proper management of natural resources, including
legally protected sites, gives a real chance to keep
biodiversity in cities and rural areas [37], that also
benefits for tourism aspect [38]. The research shows,
that the less transformed landscape, the more attractive
it becomes to tourists [20].

The assessment of the natural resources is important
for the purposes of landscape planning and tourism
development. The actions of the local authorities should
focus on supporting local communities in a variety of
ways: financial, substantive, promotional etc. [17, 18].
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On the other hand, participation of local community
in landscape planning, protection and management
is necessary [39] to create it efficiently keeping
sustainability in land use [40, 41]. Every administrative
district, also at local level (e.g., commune), should take
into account tourist function development; even in
those areas, that have not a lot of tourist values and are
located outside of main tourist regions. In case of areas
with different dominant function (e.g., agriculture - in
rural communes), tourism is a perfect supplement, as
regards business diversification and raising funds for
maintenance and good life conditions of local population.
Tourist function in a commune area may be: a) dominant
function — next to, for example, forest function, b)
one of several equivalent functions, c) supplement
function — in case of shortage of tourist values. Worth
noticing, areas with predominating agricultural role
have a very good chance to develop specific forms of
tourism (e.g., agrotourism, eco-tourism, slow tourism)
[42-44]. Agritourism should be an important factor
of sustainable development, including improvement
of living conditions in rural settlements and increase
of local biodiversity as a point of interest for tourists
[45-47]. A wvariety of cultural heritage in rural
areas, strictly related with the specificity of natural
environment, is also a magnet for tourists, so folklore
and historic rural landscape should be protected
during land-use changes [48-50]. Nowadays, there is
a trend for rural style of living, being near nature and
living in harmony with nature. This is evidenced by
the described in literature case studies and models of
sustainable development and tourism in rural areas
[e.g., 51-53] When developing tourism, it is necessary
to keep permanently good state of natural values in an
area. It helps to maintain the high quality of biodiversity
and ecosystem services and leads to sustainable
development, including climate change adaptation [54,
55]. Of course, the realization of sustainable tourist
function is necessary, including protected areas [56-58].
The permanent problem is to achieve and maintain the
balance between nature protection and use intensity, as
well as between nature and culture, called sometimes
“use-preservation paradox” [59].

The aim is to present the original methodic approach
to landscape natural values evaluation in terms of
tourism, partly different than usually taken, with
special regard to vegetation using its high indicative
environmental value in the context of the whole
landscape. Such combination of evaluation criteria has
been not presented yet. The set of assumed criteria helps
to correlate tourist use with high biological diversity.
Such method may be appropriate and convenient in
areas, where values of inanimate nature are not highly
spectacular or information/research on vegetation is
detailed and if commune authorities want to do the
study on their own, with a limited number of experts.
This methodical approach has been implemented and
tested at local level — case study of Otwock commune,
central Poland, European Lowland.

Study Area and Methods

The study area - Otwock commune is located in
the central part of the Masovian Voivodeship at the
distance about 25 km in south-eastern direction from
Warsaw — capital of Poland, in Central European
Lowland (Fig. 2). The Otwock commune has the area
of 47 km? and population about 44 000. Nowadays,
Otwock is an urban commune of special character,
because forests cover around 45% (mainly pine forests)
and agricultural lands 29% of total area. Health service
is highly-developed due to the past function of the spa
and present climatic values. Agriculture there is not
intensive and generally accordant with natural potential
of the area (close to organic, sustainable agriculture).
The agricultural landscape of Otwock commune is the
mosaic of small-sized fields and meadows in the vicinity
of forests and waters, with a small cast of animals, very
picturesque.

Otwock is a forest park-city, with plenty of natural
and cultural monuments, with many sanatoriums, villas
and summer houses; the last two of them are in unique
architectonical style called “Swidermajer” (many
cultural monuments of wooden building from XIX and
beginning of XX centuries). Otwock received city rights
in 1916. In 1923-1939 (before the World War II) Otwock
was considered as a health resort because of healing
properties of climate. Today Otwock is an important
administrative, service (especially health treatment),
therapeutic and recreational center near Warsaw [60,
61].

In terms of geography and nature, Otwock
commune is located mainly in the lower Vistula
River valley (on the right bank of the Vistula River,
on flooded and upper terraces of the valley), on the
borderland with two physico-geographical mesoregions:
Srodkowomazowiecka Lowland and Garwolinska
Plateau.

In Otwock commune there are 3 nature reserves:
the “Swider River” Reserve (partly in the study area),
“Pogorzelski Mszar” Reserve and “Swiderskie Islands”
Reserve (partly in). The commune is located between
two parts of the Mazowiecki Landscape Park (partly
within its borders). The northern fragment of the study
area is in the Warsaw Area of Protected Landscape.
Two areas of Nature 2000 partly occur in Otwock
commune: PLB 140004 Dolina  Srodkowej Wisty
[PLB Middle Vistula River Valley] and PLH 140025
Dolina Srodkowego Swidra [PLH Middle Swider River
Valley]. Forests in Otwock commune belong to large
remnants of Osieck Primeval Forest [61]. Important
water elements of landscape are: the Vistula River (the
biggest river in Poland, almost natural character) and
the Swider River (smaller river of natural character
being the right tributary of the Vistula) (Fig. 2¢)

The extraordinary climatic qualities of pine forests
and geothermal water resources had got an impact on
building up numerous sanatoriums, hotels, guest houses,
summer houses, villas and restaurants in Otwock town
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Fig. 2. Location of the study area — Otwock commune in Europe and in Poland, with regard to protected nature areas (own elaboration).

and commune. The existing tourist development is
connected with health service treatment (first of all:
5 hospitals and 7 sanatoriums with green areas) and,
in open access, tourist offer, among others: Center
of Tourist Information PTTK, well-developed network
of tourist trails (hiking, biking and horseback trails),
10 objects of accommodation facilities and 15 objects of
catering facilities [62]. Nowadays, most of hiking trails
are located in forests, along waters and in the city. One
canoeing trail is along the Swider River in the northern
part of the Otwock commune.

Concerning methodical approach (Fig. 3), the
landscape assessment in tourism aspect, with special
regard to vegetation, took place in several stages:
field research, mapping of vegetation and other
distinguishing natural elements/features of landscape,
division of the study area into spatial-landscape units
(for aims of landscape inventory and analysis), selection
of criteria for assessment and system of evaluation
(system of awarding points), conducting an assessment,
classification of landscape values into categories and
formulating guidelines to management including tourist
use (with inspiration and modification of approach
proposed in [63]). Field research was carried out
including types of vegetation, relief of terrain, surface
water occurrence and land use, taking into account
natural protected areas in the study area - Otwock

commune. Types of vegetation were classified according
to Wiadystaw Matuszkiewicz [64]. The following stage
of work was the division of the study area into spatial-
landscape units, distinguishing relatively uniform type
of prevailing landscape, on the base of three criteria:
relief of terrain and land cover/land use. The next phase
of the research was to conduct landscape evaluation
with special consideration of vegetation, in reference
to tourist attractiveness. The evaluation method was
adopted [63], with Authors’ modification according
to the purpose of research and specificity of the study
area. Eight assessment criteria and the scale of scoring
from O points to 3 points have been used for landscape
evaluation (0 points - when given landscape feature
does not occur). All distinguished spatial-landscape
units have been assessed according to assumed criteria.

The following criteria have been applied to assess
landscape natural values with special regard to
vegetation, in the aspect of tourism (original):

Criterion 1 — occurrence of areas protected under
the nature protection law: 0 points - no protected areas;
1 point — one or more protected areas of lower range
(e.g. area of protected landscape, ecological site)
occupying a small part of the area; 2 points — one
or more protected areas of mostly middle rank (e.g.
landscape park, Nature 2000 area) covering the most
of the area; 3 points — the whole/most of area under
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Formulation of the researcher's problem

¥

Methodical approach to landscape natural values assessment with special regard to vegetation,
in tourist aspect at local level
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- relief of terrain vegetation to recreational use, attractiveness of
- surface water occurrence vegetation for tourists, diversity of vegetation,
- land use occurrence of surface water, diversity of terrain relief.
- protected areas of nature Conducting an assessment
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Classification of landscape values into categories and formulating guidelines to management
including tourist use

Fig. 3. Methodical approach — scheme (original).

protection of high range (e.g. national park, nature
reserves) or more than one protected areas of high
and middle range (e.g. national park, nature reserve,
landscape park, Nature 2000 area).

Criterion 2 — occurrence of objects protected under
the nature protection law: 0 points - no objects; 1 point

— 1 object; 2 points — 2-3 objects; 3 points — 4 or
more objects (nature monuments, documentation sites
of inanimate nature, ecological sites, nature-landscape
sites)

Criterion 3 — degree of naturalness of vegetation
cover: 1 point — low, 2 points — medium, 3 points - high
degree.

Criterion 4 — resistance of vegetation to recreational
use: 0 points — very sensitive, 1 point — low, 2 points —
medium, 3 points — quite resistant and highly resistant.

Criterion 5 — attractiveness of vegetation for tourists:
0 — no vegetation, 1 point - not very attractive, 2 points
- medium attractive, 3 points — very attractive (e.g.
forests, surface waters).

Criterion 6 — diversity of vegetation: 0 points - no
vegetation; 1 point — rather small: mostly synanthropic
types of vegetation covering most of the area; 2 points -
different types of vegetation (natural, semi-natural and
synanthropic plant communities) covering most of the
area; 3 points — different types of vegetation of mainly
natural and semi-natural character covering the whole/
most of the area.

Criterion 7 — occurrence of surface water: 0 points
— no surface water in the area and in the vicinity at
the distance up to 200 m from unit borders; 1 point —
small water courses/water reservoirs are located in the
vicinity of the area at the distance up to 200 m; 2 points

— small/medium river/water reservoir is located within
the area or in the neighborhood directly at the border;
3 points — medium/large river/water reservoir is located
in the area or directly at the border.

Criterion 8 — diversity of terrain relief: 1 point — low
diversity (rather flat area), 2 points — medium diversity
(wavy/hilly terrain); 3 points — high diversity with
occurrence of specific forms of relief (e.g. river valleys,
natural water courses, old river beds, distinctive terrain
culminations, scarps, edges, dunes, eskers, kames,
rocks, caves, erratic boulders et cetera).

The degree of vegetation naturalness was
determined after Wtladystaw Matuszkiewicz [64]
distinguishing natural, semi-natural and synanthropic
types of vegetation. Resistance of vegetation to
recreational use was assessed on the base of plant
communities’ resistance to trampling according to
Alicja Krzymowska-Kostrowicka as well Czestaw
Wysocki and Peter Sikorski [16, 65] with modification.
Krzymowska-Kostrowicka distinguished direct tourist
impact on vegetation, e.g., trampling, biking, driving,
and indirect impact — among others emission of
pollutants.

The Authors of this paper have presented modified
approximate characteristics of vegetation usefulness
and attractiveness for tourism aspect. It was elaborated
for main types of vegetation in Central Europe in the
scope: degree of naturalness, resistance of vegetation to
direct trampling and tourist attractiveness of vegetation
including phenological aspect [16, 65], (Table 1).

According to points scale (assumed within
evaluation criteria) and total of points received by
spatial-landscape units during landscape evaluation,
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Table 1. Selected types of vegetation, degree of naturalness, vegetation resistance to recreational use and tourist attractiveness —
representative for lowlands, uplands, mountains and river valleys in Central Europe (own elaboration, with use: [16, 65], modified).

Carpathian beech forest

(walking indicated on designated trails)

. DegreeA of . . . Tourist attractiveness of
Types of vegetation vegetation Vegetation resistance to recreational use vegetation
naturalness g
Querco roboris-Pinetum . . . .
Mixed pine-oak forest High Highly resistant Very attractive
Potentillo albae-Quercetum . . . .
Thermophilous oak forest High Highly resistant Very attractive
Leucobryo-Pinetum
Sub-Atlantic pine forest ) ) ) )
High Quite resistant Very attractive
Peucedano-Pinetum
Subcontinental pine forest
Cladonio-Pinetum Hich Sensitive Verv attractive
Dry pine forest & (walking indicated on designated roads) vy
Empetro nigri-Pinetum . Sensitive .
Crowberry subatlantic pine forest High (walking indicated on designated roads) Very attractive
. Sensitive (walking indicated on des-
Molinio-Pinetum . . . . .
. High ignated roads and even specially built Attractive
Wet pine forest .
footbridges)
Vaccinio uliginosi-Pinetum . Sensitive (walking possible on designated .
Continental swamp pine forest High roads and specially built footbridges) Very attractive
Plagiothecio-Piceetum tatricum . Quite resistant .
Carpathian spruce forest High (walking indicated on designated trails) Very attractive
Calamagrostio villosae-Piceetum . Quite resistant .
Sudetes spruce forest High (walking indicated on designated trails) Very attractive
Abieti-Piceetum montanum . Quite resistant .
Fir-spruce forests High (walking indicated on designated trails) Very attractive
Abietetum polonicum . Highly resistant .
Mixed fir forest High (walking indicated on designated trails) Very attractive
Pinetum mughi carpaticum . Quite resistant .
Mountain pine forest High (walking indicated on designated trails) Very attractive
Pinetum mughi sudeticum . Quite resistant .
Mountain pine forest High (walking indicated on designated trails) Very attractive
Salici-Populetum Highly resistant
Willow-poplar riparian forest High (walking rather on designated roads Very attractive
(Salicetum albo-fragilis, Populetum albae) and specially built footbridges)
Fraxino-Alnetum . Highly resistant .
Alder-ash forest high (walking rather on designated roads) Very attractive
Ficario-Ulmetum minoris . Highly resistant .
Elm-ash forest High (walking rather on designated roads) Very attractive
Alnetea glutinosae Sensiti
Alder forests ensitive i
- — High (walking possible on designated roads \if/g; aiti;(r:(;ts/;nforfgf:spie
(Ribeso nigri-Alnetum, and specially built footbridges) p
Sphagno squarrosi-Alnetum)
Luzulo luzuloidis-Fagetum . Quite resistant .
Acidophilic mountain beech forest High (walking indicated on designated roads) Very attractive
Luzulo pilosae-Fagetum . Quite resistant .
Acidophilic lowland beech High (walking indicated on designated roads) Very attractive
Galio odorati-Fagetum . Highly resistant .
Lowland beech forest high (walking indicated on designated roads) Very attractive
Cephalanthero-Fagenion . Highly resistant .
Orchid beech forest High (walking indicated on designated roads) Very attractive
Dentario glandulosae-Fagetum High Highly resistant Very attractive
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Table 1. Continued.

Dentario enneaphylli-Fagetum . Highly resistant .
Sudetes beech forest High (walking indicated on designated trails) Very attractive
Tilio cordate-Carpinetum
Subcontinental oak-hornbeam forest
and High Highly resistant Very attractive
Galio silvatici-Carpinetum
Sub-Atlantic oak-hornbeam forest
Arrhenatheretalia elatioris . . . .
Fresh meadows High Highly resistant Very attractive
Molinetalia caeruleae . Highly resistant .
‘Wet meadows Medium (walking rather on designated roads) Very attractive
Lolio-Cynosuretum Medium Highly resistant Attractive
Pastures
Festuco-Brometea . . . .
Xetotermic vegetation Medium Highly resistant Very attractive
Resistant Attractive for people who
Arable lands Low (walking on designated roads) like agricultural landscape
Synanthropical communities associated with Resistant very attractive I?Ot onl}./
. Low . . for people who like agri-
horticultural crops (walking on designated roads)
cultural landscape
Mosaic of segetal communities in cultivated Low Resistant Attractive for people who
areas (walking on designated roads) like agricultural landscape
Perennial plant communities in ruderal Low Resistant Attractive for people who
habitats (Artemisietea vulgaris) like agricultural landscape
Segetal and ruderal communities Low Resistant Attractive for people who
(Stellarietea mediae) like agricultural landscape

four categories of areas’ landscape natural values in
tourism aspect have been distinguished:

Category A - areas with very high natural
landscape values in tourism aspect (spatial-landscape
units obtained from 20 to 24 points in the assessment);

Category B - areas with high natural values in
tourism aspect (unit score from 15 to 19 points);

Category C - areas with medium natural values in
tourism aspect (from 9 to 14 points);

Category D - areas with relatively low natural
values in tourism aspect (< 8 points).

The maps were based on field researches and
the Geographic Information System (PD GIS) with
geographic coordinate system: ETRS 1989 Poland
CS92, WKID: 2180 Authorization: EPSG using
Software: ArcGIS.

Results and Discussion

Based on the performed natural inventory in
spatial-landscape units, it has been confirmed that
forest communities dominate in the area of Otwock
commune. Mixed forests (Querco roboris-Pinetum)
and pine forests (Peucedano-Pinetum/Leucobryo-
Pinetum) occur mainly in the central and southern parts
of the commune on accumulated river sands/dunes of
river sands. Riparian forests (Salici-Populetum and

Fraxino-Alnetum) occur in areas with flowing surface
water and alder forests (Ribeso nigri-Alnetum) — on
wet habitats with tendency to water stagnation, mainly
in southern and northern parts of the study area. The
willow and poplar riparian forests (Salici-Populetum)
are located on the Vistula River on flood terraces of
the valley. Along the Swider River, riparian forest
(Fraxino-Alnetum) extends, while the alder forests
(Ribeso nigri-Alnetum) are located in wetlands in rather
small patches. In some places, on local elevations of
terrain, there are also patches of luminous oak forests
(Potentillo albae-Quercetum), but small and dispersed.
A continental swamp forest (Vaccinio uliginosi-
Pinetum) was identified in one place. Due to its value, it
is protected as the “Pogorzelski Mszar” nature reserve.
The next type of vegetation, covering a quite large
part of the study area, are ruderal and synanthropic
communities associated with urban and residential
areas. Communities of perennial plants in ruderal
habitats (Artemisietea vulgaris) are usually located in
the development zone of the Otwock city. Other plant
communities of ruderal character (Stellarietea mediae)
are those associated with arable lands. They occupy the
area of Otwock development mentioned above, specially
accompanying housing estates. They form a transition
zone between the areas of Artemisietea vulgaris
communities and the mosaic of segetal communities
of arable lands. Allotment gardens, which are located
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Fig. 4. Scheme of main types of existing vegetation in Otwock commune (original).

on the border zone of forests and agricultural areas, are
covered mainly by synanthropic vegetation associated
with horticultural cultivations. In some places, wet
meadows are represented by Molinietalia caeruleae.
These are semi-natural communities of meadows and
pastures, occurring in periodically flooded and wet
arcas (Fig. 4).

The research area was divided into nineteen spatial-
landscape units representing 9 types of them (numbers
of units’ types: from 1 to 9). The division was done
basing on two main criteria: relief of terrain and
vegetation cover/land use. Types of spatial-landscape
units are represented by: riverbed of the Vistula River
and areas with riparian forests and wet meadows
(Type 1: spatial-landscape unit 1) single-family and
multi-family development areas with accompanying
greenery (type 2: spatial-landscape units 2A and 2B);
mixed forest areas with predominance of forest plots
(type 3: spatial-landscape units 3A, 3B, 3C and 3D);
coniferous forests (type 4: spatial-landscape units 4A,
4B and 4C); farm and family development areas with
accompanying greenery (type 5: spatial-landscape
units 5A, 5B and 5C); area excluded from evaluation:
Institute of Atomic Energy (type 6: spatial-landscape
unit 6); mosaic of arable lands and mid-field plantings
(type 7: spatial-landscape units 7A and 7B); mosaic

of arable lands and coniferous forests (type 8: spatial-
landscape units 8A and 8B), aquatic vegetation of the
Swider River with riparian forests by the river (type 9:
spatial-landscape unit 9) (Fig. 5).

The whole vegetation is characterized by high
resistance to recreational use in the area of Otwock
commune, with the exception of alder and swamp
forests. The degree of attractiveness of the plant cover
is very diverse (Table 2, Fig. 6). In the study area there
are 8 areas and 30 objects legally protected due to their
natural value. The Mazowiecki Landscape Park with
the buffer zone and the Warsaw Protected Landscape
Area are in central and southern parts of the commune.
Fragment of the Swider River Nature Reserve covers
the entire Swider River within the administrative
boundaries of the commune. The rare swamp forest
is located in the Pogorzelski Mszar Nature Reserve.
The first Natura 2000 Area (PLB140004) is located
along the south-western border of the commune, on
the Vistula River and covers the River and all forests
and meadows on flooded terraces. The next Nature
2000 Area (PLBI140025) includes the Swider River
and forests, as well as nearby meadows, fields and tree
stands. The ecological site called Pogorzelska Struga
is located in the southern end of the commune area.
The Warsaw Protected Landscape Area occupies the
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Fig. 5. Division of Otwock commune into spatial-landscape units with according to the landscape/land use types (original).

largest area among protected areas. Protected objects as
monuments of nature are monumental trees occurring in
places throughout the commune and the most numerous
cluster occurs in the city center (Table 2 and Fig. 6).

As a result of the landscape natural values
evaluation, two spatial-landscape units with very high
natural values were identified (units No. 1 and 9), five
spatial-landscape units with high natural values (3A, 3C,
3D, 4A, 4B), ten spatial-landscape units with medium
natural values (units No. 2A, 2B, 3B,4C,5A,5B, 7A, 7B,
8A, 8B ) and one spatial-landscape unit No. 5C with
relatively low natural values. The spatial-landscape unit
No. 6 was excluded from the assessment because of the
location of the Atomic Energy Institute. High natural

values in spatial-landscape units were determined by
the type of vegetation, surface water occurrence, the
presence and number of protected natural areas and
objects as well the relief of terrain. The presence of
plant communities with a high degree of naturalness
and high resistance to tourist use proves the high value
and suitability of the area for tourism. The presence of
vegetation of high attractiveness for tourists, such as
forests and waters, also influenced the research result.
It is important to keep variety of the plant cover as
a factor increasing tourist attractiveness, since the
diversity of elements is more preferred by tourists
[16]. Due to tourists’ preference for the diversity of
vegetation, agricultural and urban areas will also absorb
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some tourist movement. Thus, the most valuable natural
areas will be partially relieved. In Owock, the highest
assessment considered these units where three types of
vegetation were: natural, semi-natural and synanthropic
ones (Table 2, Fig. 6).

In the case of protected areas and protected objects
(monuments of nature), their quantity and diversity were
of significant importance in the overall assessment.
Establishing legal protection is a confirmation of high
natural values including vegetation and branding an area
of high importance regarding tourism attractiveness (a
good advertisement for an area). The highest rated were
units with at least several nature monuments and three
different protected areas, or one covering a significant
part of the area. The proximity of water courses and
water reservoirs as well diversification of land relief
also increased the score in a given unit. Surface water,
varied land relief and specific geological features are
valuable elements of tourist interest in themselves as
well affecting diversity of vegetation. In the presented
assessment the lower natural values in some units were
determined by a small variety of natural elements,
a large degree of transformation of the flora and the
lack of forms of nature protection. Summarizing, the
spatial-landscape units with the highest natural values
estimation were characterized by the diversity of
vegetation, attractiveness of vegetation, protected areas,
water surface occurrence and diversified land relief.

Natural resources management and environmental
planning are increasingly being promoted globally as
mechanisms to resolve intractable resource use problems
and conflicts, there still remains no common theoretical

base upon which such approaches are developed and
implemented [19]. The concept of ecosystem services
has been used as a tool for nature management and
biodiversity conservation [7].

Vegetation is one of components of landscape [64],
being directly and strongly exposed to the influence
of tourism as well having the crucial meaning for
this kind of activity. Furthermore, vegetation has the
high diagnostic value in terms of environment state
(perfect bioindicators: plant associations and species)
and clearly reflects condition of the whole landscape.
That is why our proposition of assessment analysis puts
special emphasis on vegetation in different aspects, as:
diversity, degree of naturalness, resistance to recreation
use, attractiveness for tourists. For instance, high
trampling may cause far-reaching changes in vegetation,
such as species replacement and reduction in total plant
cover [66].

The presented results showed relatively simple
and effective approach to landscape natural values
assessment, with special regard to vegetation and with
the context of the whole landscape, which is helpful
for landscape planning including tourism aspect.
The analysis made it possible to prove and spatially
indicate terrains of different natural values for tourist
aspect in the study area, giving the image of area
natural potential and guidelines to management. In
Otwock commune, the existing types of natural values
predestine area to develop such tourist activities as:
qualified tourism, hiking, biking, cross-country skiing
(lowland, but large terrain denivelations occur), cross-
country races, horseback riding, baths in the river,

Table 2. Results of landscape natural values evaluation, with special regard to vegetation, in terms of tourism in Otwock commune

(original).

Numbers/codes of spatial-landscape units and assessment in points

Criteria of assessment

1 [2A|2B|3A|3B|3C|3D |4A|4B |4C |5A|5B|5C|7A|7B|8A|8B| 9
Protected areas occurring 32| 1]2]1]2 2 2131011 1 11210131313
Protected objects occurring 3 1|22 1]0 2 2131011 1 11211011 1

The degree of naturalness of the

of value

. 3 1 1 2 2 2 2 2 2 2 1 1 1 1 1 2 2 3
vegetation
Plant commun}tles resistant to 1 3 3 3 3 3 3 2 ) 2 2 ) 2 2 ) 2 2 )
recreational use

Adtractiveness of plant stofof2)2)2]2 2|22ttt |2]2]2]3]3

communities -tourism aspect
Diversity of vegetation 3 1 1121212 2 212121 1 1|22 2]2]3
Surface waters occurring 312121201} 2 0 2101] 01 11022 1]0]3
Land relief 31212 1 1|2 2 21212 1 1 1 1 1] 2 1|2
Sum 22 | 13|13 |16 | 12|15 15|16 | 16| 10| 9 9 8 |14 |11 | 14| 14 20
Category Alclc|Blc|B|B|B|B|C|c|c|p|lc|clc|c]|a

*) Spatial-landscape unit No. 6 was not under assessment — the closed area of the Institute of Atomic Energy
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Fig. 6. Results of landscape natural values evaluation, with special regard to vegetation, in Otwock commune (original).

canoeing (the Swider River), sunbathing on sandy or
grassy beaches, ecological education, tourism related
with health treatment (spa facilities and health service
infrastructure) and “slow” tourism.

In the Authors’ opinion, an important thing is to
keep relationship and balance between condition and
quality of vegetation (which reflects the condition of
full landscape), tourism and human well-being. There
is a specially strong potential in areas of protected
nature, as regards tourism development — a symbiotic
relationship between tourism and natural conservation.
It is necessary that local/regional authorities undertake
greater effort to give more brand to protected areas to
make them branded products to tourists. In the study
area, there is many protected areas of different range
and character in the study area and its vicinity. They
are very attractive for tourists and give the chance of
greater development basing on balance between natural
values conservation and tourist use, generating bigger
income of local population and authorities. At times,
tourism may be actually one of the main economic
justifications for protection of these areas [67, 68].
The protected areas should have elaborated programs

of sustainable tourism development. The frame of
tourist accessibility (tourism program) is included in
obligatory document: protection plan, which is prepared
for 20 years period [9]. Such planes give possibility to
control tourist movement and simultaneously allow to
gain benefits from tourism [58]. In Poland, protection
plans are obligatory for national parks, nature reserves,
landscape parks and Nature 2000 areas. Some of these
protection forms (natural reserves, landscape park and
Nature 2000 area) occur in Otwock commune and have
formulated directions for tourism development.

Otwock commune has got the big potential for
developing sustainable and smart tourism [70] because
of the attractiveness and usefulness of vegetation
values, diversity of terrain relief and surface water
occurring. Accommodation and sanitary facilities (next
to natural and cultural values) determine development
of tourism function and types of tourism [71]. Otwock
commune have got significant accommodation for short-
stay and long-stay for tourists [60, 69]. The concept of
sustainable tourism should be applied to every area and
every form of tourism, providing the pursuit to goals of
sustainable development. The concept of “slow” tourism
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is compatible with sustainable tourism. The “fast”
life in developed countries results in searching for
relaxation and peace, which is reflected in cultivating
new forms of tourism closer to nature. “Slow” tourism
is a part of the concept of sustainable tourism, because
it favors the achievement of economic, social and
environmental goals. Practicing “slow” tourism does not
exclude developing other forms of tourism. Thanks to
this, towns and regions, that host tourists, can develop
the infrastructure, but keep principles of sustainable
development [45]. The idea of “slow” tourism is
closer to such forms of tourism, as: ecotourism,
responsible tourism and active tourism. An important
thing in development of ecotourism is preparation
of infrastructure for “green tourism” including, for
example, eco-trails. That is, why local governments
should finance and promote this sector of tourism [2,
17, 72, 73]. Additionally, thinking of “active” tourism
one should mention: cycling, canoeing, horse riding and
others. These tourist activities are preferred because of
care of slower pace of life or human health (physical
and mental), balanced development, respect for the
tradition of the visited place and interest in learning
about the world in details.

Otwock commune is a very good region to combine
“slow” tourism and ecotourism. Slow tourism is one of
the possibilities for this region, where tourists spend
at least one week in one place and rent a room or
apartment instead of a hotel. The second characteristic
element is visiting the closest area and getting to know
all the attractions and features (explore all secrets) of
the visited region [45]. The occurrence of vegetation
relatively resistant to trampling and diversified rural
landscapes (forests, meadows, arable lands in mosaic
layout, rivers of natural character, villages) in Otwock
commune have potential to develop agrotourism as
well. Tracks and bicycle routes as well as a canoeing
(on the Swider River) are also sample opportunities
to get the interest of users involved, with low impact
on vegetation. Local authorities should put particular
attention to proper use of the commune’s values and
improvement of conditions for recreation/tourism
synchronizing them with economic development.
Moreover, it would be of great benefit: the more
ecotourism development as a contributing factor to
nature conservation and sustainable development. All
forms: ecotourism, agritourism, “slow” tourism and
the like will also support local services and products
(c.g. production of traditional souvenirs, preparation
of local food, traditional culture as folk customs, folk
dances etc.). In the presented paper, methodic approach,
used criteria of assessment correspond well with forms
of tourism mentioned above and recommended to
lead to sustainable development in rural areas. Such
combination of evaluation criteria and partly system of
scoring have been not presented by other authors. It is
necessary to promote eco-friendly forms of tourism and
keep the high biodiversity not only in existing protected
areas, but in the whole area, including terrains with

vegetation vulnerable to tourist use, but often very
attractive also in visual aspects. Furthermore, the
presented approach to landscape natural values in the
aspect of tourism allows to get closer towards positive
correlation between tourist use and high biodiversity. It
is proposed to design/use proper facilities for tourists,
for example footbridges or view towers, preferably
in combination with ecological/landscape education.
Sustainable landscapes are no fiction, if the landscape
qualities are well defined [59] and the balance is
between natural values and land use/land management.

Conclusions

Planning of tourist function in an area should be
preceded by landscape natural values assessment to
keep balance between tourist use and quality of natural/
landscape values.

There are several possible ways to assess landscape
resources, referenced in the paper. Criteria and way of
evaluation depend on the purpose of assessment (e.g.
tourism and biodiversity together) and specificity of
landscape/nature in a study area. Presented original
methodical approach to landscape natural values
assessment in the aspect of tourism, applied and tested
in Otwock area at local level of management, is one of
possible method to use.

The presented landscape natural values assessment,
with special regard to vegetation as the highly effective
indicator of environment condition, is original. The
assumed combination of used evaluation criteria
and partly system of awarding points have been not
presented in such order yet. The set of criteria selected
in this way helps to positively correlate tourist use with
high biodiversity. The application of such research
stages, as: field research, mapping of vegetation and
other distinguishing natural elements/features, division
of the study area into spatial-landscape units, selection
of criteria of assessment and system of evaluation,
conducting an assessment, classification of landscape
values into categories and formulating guidelines to
management including tourist use, leads to clear and

reliable results, as the case study of Otwock proves it.

The set of evaluation criteria used in presented
approach is very universal, however addressed mainly
to local level of management. The used criteria are
relatively easy to apply and helpful for landscape
planners and decisions makers about tourism and other
functions. Furthermore, such methodical approach may
be especially convenient in the areas where values of
inanimate nature are not highly spectacular and/or
information on vegetation is more detailed and also
authorities want to do this study on their own with a
limited number of experts.

The assessment of landscape natural resources for
tourism aspect through the prism of vegetation is an
interesting and affective approach, because vegetation
has the high bioindication value, reflects well the
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condition of the whole environment and is strictly
combined with tourist use and tourist attractiveness.

The presented characteristic of main types of
vegetation for areas in Central Europe in terms of
resistance to tourist use and tourist attractiveness may
be a set of guidelines for decision makers dealing with
development and environment.

Methodical approach and obtained research results
were understandable for a wide range of officials
and specialists in Otwock commune. The research
results confirmed high quality of natural values in the
study areca. The study area is predestined to tourism
development, especially of eco-friendly forms, as:
sustainable tourism, ecotourism, slow” tourism,
agritourism and qualified tourism, with predomination
of tourist activities of low impact on environment.
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