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Abstract

Waterfalls are common natural heritage objects. Their assessments often focus on physical
properties of waterfalls and/or visitors’ judgments. However, local conditions determin-
ing the visibility of waterfalls also matter. These conditions can be understood as visual
accessibility. It is proposed to assess the latter semi-quantitatively regarding physical
availability of different views of waterfalls, the scalability of these views, opportunities for
taking natural photographs and recreation, seasonality, the presence of physical barriers for
observation, the influence of natural shadows, and the presence of safety challenges. The
assessment procedure is objective because it deals with real landscape peculiarities and not
with perceived aesthetics. Several small waterfalls visited by crowds of tourists in two dif-
ferent regions of Russia were used to exemplify the proposed approach. It was established
that the Risyoksky and Batareysky waterfalls in the Murmansk Region (Russian Arctic)
have limited visual accessibility, and that of the Sakhraysky, Oselkovy, and Filimonova
waterfalls in the Republic of Adygeya (Russian South) is moderate. Generally, visual
accessibility complicates the perception of waterfalls, and the outcomes of its assessment
hold practical importance in natural heritage and tourism management.

Keywords: Arctic; Caucasus; nature-based tourism; protected areas; water heritage

1. Introduction
Waterfalls are highly important and common elements of natural heritage and geodi-

versity [1,2]. They are associated with United Nations Educational, Scientific and Cultural
Organization (UNESCO) World Heritage Sites [3], various protected areas [4–6], and geop-
arks [7]. They either act as water heritage objects or accompany other forms of natural
heritage in particular territories. Very often, waterfalls have served as “magnets” to tourists
(also in a historical perspective) due to their natural beauty and general rarity [8–12]. Even
small waterfalls deserve attention in natural heritage research and management.

To be conserved properly and used in tourism effectively, waterfalls need assessment.
On the one hand, the related procedures make it possible to systematise the understanding
of waterfall properties. On the other hand, they permit to realise the potential demand
of tourists for a given waterfall and the level (local, national, or international), at which
the latter should be conserved. Some assessment principles and techniques were offered,
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particularly by Anastasya and Amin [13], Göktuǧ et al. [14], and Singtuen et al. [15]. As
evidenced by these works, assessment can address different aspects of waterfalls.

General view and scenery are among the principal characteristics of waterfalls valued
by visitors, and the related patterns are in the core of their possible assessment [16–19].
Each waterfall can be characterised by its physical parameters, including height, width,
and water discharge. These parameters are related to the people’s understanding of
beauty [20]. However, it is also known that these parameters are perceived differently [21],
depending on individual aesthetic preferences and previous experience. Some tourists may
be impressed by large waterfalls, whereas others may prefer small waterfalls. Waterfall
perception may also depend on peculiarities of local landscapes—for instance, even a
very small waterfall can be appreciated if it is located where other waterfalls are absent.
Moreover, the value of waterfalls can change through time [22]. Generally, assessments of
waterfalls can deal with their objective parameters and/or subjective judgments.

Irrespective of whether a given waterfall is valued high or low by particular groups of
visitors, its importance in tourism depends on whether visitors can observe it and enjoy
its scenery. A general accessibility of natural heritage objects is linked to the availability
of roads with public transportation and car stops, presence of trails and accompanying
facilities, and remoteness of cafes and hotels. However, these attributes do not necessarily
determine how tourists can view a given waterfall. This work pays attention to a different
and objective property of waterfalls, namely their visual accessibility. In the literature, this
term is used in relation to cultural environment [23] and socially sustainable tourism [24].
In this work, the term is applied for a different purpose, and it is employed to signify a
set of local (site-specific) landscape conditions determining the possibility of visitors to
observe waterfalls and enjoy their natural beauty. Importantly, visual accessibility is an
objective property, which does not result from subjective aesthetic judgments. The proposed
meaning of the term is reasonable because the previous research in both natural [25,26] and
cultural [27,28] heritage tourism has stressed a co-occurrence (if not relationships) of visual
experience and accessibility. Moreover, the general importance of heritage visibility [29–31]
makes urgent exploration of its factors, one of which is accessibility. If it is impossible
to reach a place, from which a given heritage object can be observed more or less fully
and comfortably, visitors cannot receive truly positive emotions from enjoying this object.
Alternatively, the term could be coined as “aesthetic accessibility”, which has already been
used in the scientific literature, although rarely and with a different meaning [32]. This
alternative term is not used in the present study to avoid confusion—writing about aesthetic
accessibility of waterfalls would leave the impression that the study deals subjectively with
aesthetic properties, whereas this work focuses, in fact, on objective landscape attributes.

The objective of the present paper is to demonstrate tentatively how the visual ac-
cessibility of waterfalls can be assessed. As stressed above, the study analyses objective
landscape properties which do not depend on subjective perceptions of aesthetics, the anal-
ysis of which would require different methods. In other words, waterfalls can be perceived
more or less attractive by tourists, but perception is preceded by the ability to reach the wa-
terfalls, which depends on certain conditions. These conditions can be described/assessed
objectively, and they are examined in this work. A novel approach is offered, and it is
applied to several waterfalls examined in two regions of Russia with different physical
geographical settings. This study is exploratory, which means that the analysis and the
outcomes are meaningful to the considered sample; in other words, it aims at starting a
wider discussion of how the visual accessibility of natural heritage objects can be addressed.
This study does not focus on waterfalls with exceptional height or water discharge, but
pays attention to small waterfalls, which, nonetheless, are important constituents of the
regional natural heritage and are already used actively in tourism development. Such a
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focus is explained by the need to test the proposed approach with non-ideal, ordinary
objects, as well as by the intention to stress the role of even small waterfalls in tourism
development in areas with rich natural heritage.

2. Materials and Methods
2.1. Study Areas

The present study deals with several waterfalls from the areas representing very
different territories of Russia. Two waterfalls were examined in the Murmansk Region
(Figure 1) situated in the northwestern edge of the country. This region is moderately
elevated (with the Khibiny Mountains in its core), with cold winters and mild, often cool
summers, and it is dominated by tundra and taiga landscapes. The thickness of snow
cover may exceed 1 m. Water objects (rivers and streams, lakes, waterfalls) are numerous.
This is a typical near-polar territory and a part of the Russian Arctic. It hosts rich natural
heritage and several protected areas with different statuses, and they serve as a foundation
for presently accelerating tourism. This heritage, its management, and the related tourist
activities and development opportunities have been actively studied in recent years [33–37].
The Risyoksky waterfall is located in the central part of the Murmansk Region (Figure 1).
This area is dominated by northern taiga landscapes on mountain slopes, and it is close
to the Khibiny National Park, created in 2018 and boasting federal status. The Batareyski
waterfall is situated in the northern part of the region (Figure 1). This area represents the
coast of the Barents Sea (Arctic Ocean), and it is dominated by tundra landscapes. This is a
part of the Teriberka Nature Park, created in 2021 with regional status.

 

Figure 1. Location of the study areas with the considered waterfalls in the Murmansk Region (a) and
the Republic of Adygeya (b).

Waterfalls were also examined in the Republic of Adygeya (Figure 1), which is situated
in the southwestern part of the country. This region contrasts geographically. Its northern
half is embraced by the relatively low Azov–Kuban Plain, whereas its southern part
is dominated by the moderately high Greater Caucasus Mountains. Winters are mild,
summers are hot, and annual rainfall is between 500 and 1000 mm/yr (locally reaching
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3000 mm/yr). This is a typical territory of the Russian South, known for its comfortable
natural conditions. It is dominated by steppe landscapes in the plain and deciduous, mixed,
and coniferous forests in the mountains. The drainage network is very dense, and there
are numerous rivers and streams, several small lakes, and multiple waterfalls. This region
hosts very rich natural heritage and several protected areas, and it is one of the most
important and fast-growing tourist destinations of the Russian South, with several resort
areas. Previous research has already acknowledged this heritage and the related tourism
potential [38–42]. The Sakhraysky waterfall (also known as Raskol) is situated in the eastern
part of the Republic of Adygeya (Figure 1). This mountainous area is covered by dense
deciduous forests, and it is at the core of the Sakhray River Canyon natural monument,
created in 2004 with regional status. The Oselkovy and Filimonova waterfalls are located
in the southern part of the region (Figure 1). The area has a rough topography typical of
the axial part of the Greater Caucasus, and it is dominated by mixed forests. Part of this
area belongs to the Caucasian State Nature Biosphere Reserve, created in 1924—a large,
protected area whose international status has been proven by the UNESCO’s designation
of the Western Caucasus as a constituent of World Heritage. The Oselkovy waterfall is very
close to this reserve, whereas the Filimonova waterfall is situated directly within the latter.

2.2. Field Investigations and Data Collection

Each considered waterfall was visited in the summer of 2025 and described. Special
attention was paid to the conditions determining the visibility of a given waterfall from
different viewpoints. The related information was recorded. Additionally, the views of the
waterfalls in different seasons were examined using numerous images published online by
local tourism firms and visitors. The principal conditions of visibility considered below are
permanent and do not depend on seasonality.

Then, the information was summarised and systematised. The established conditions
were listed, and the related parameters were characterised for each considered waterfall
on the basis of the descriptions made in the field. These tentative and qualitative proce-
dures made it possible to accumulate enough data for the subsequent, semi-quantitative
processing using the proposed approach.

2.3. Proposed Approach

The proposed approach to the assessment of visual accessibility of waterfalls is es-
sentially semi-quantitative and based on observations made in the field. It deals with
objectively documented conditions determining visual accessibility. Generally, this ap-
proach treats waterfalls in terms of their visibility. The principal scores are given to the
availability and the scale of their views. The approach also pays attention to several factors
that increase or decrease this visibility, which are measured with supplementary scores
(either positive or negative). The conditions and the scores are listed in Table 1 and are
also explained below. The scores of all conditions for each given waterfall are summed,
and the total scores indicate the related category of visual accessibility. The conditions
are categorised so to make judgments of them simple, objective, and independent from
subjective opinions of experts. For instance, all persons staying in front of a waterfall
can decide similarly whether they see it from the bottom and whether this view is full
or fragmentary; the presence/absence of opportunities for outdoor recreation or natural
shadows can also be established similarly by visitors. For the purposes of the present
study, the proposed approach was applied by the authors, and the objectivity of the con-
ditions and parameters did not require surveying the opinions of experts or tourists. The
application of the proposed approach needs certain caution regarding two aspects, namely
experts’ unawareness of the presence of additional viewpoints and landscape dynamics
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with subsequent changes in the assessed conditions and parameters. In this study, the
waterfalls were examined in the field with much attention, and the examination was done
in the same year.

Table 1. The approach proposed to assess visual accessibility of small waterfalls (see the main text
for the explanation of each criterion and the scoring system). Each waterfall is scored by several
conditions, and the total score indicates its accessibility category.

Conditions Parameters and Scores

Principal conditions

Views *

Panoramic
(view of waterfall and
representative portion

of surrounding
landscape)

Full
(detailed view of
only waterfall)

Fragmentary
(view of only parts

of waterfall)

Not available
(waterfall is

invisible in this
direction)

Perfectly accessible
bottom-top view

(BTV)
50 35 20 0

Perfectly accessible
side view (SIV) 35 20 15 0

Perfectly accessible
top-bottom view

(TBV)
15 10 5 0

Supplementary conditions

Specific conditions ** Present Absent

Visibility from
different distances

(VDD) [43,44]
5 0

Opportunity to
examine details

(OED) ***
5 0

Opportunity to take
natural photographs
despite of crowding

(ONP) [20,45]

5 0

Opportunity for
outdoor activity
(OOA) [46,47]

10 0

Seasonality (SEA) [48] −5 0

Physical barriers for
observation (PBO) *** −10 0

Natural shadows
(NSH) [49] −5 0

Serious safety
challenges (SCH) [50] −10 0

TOTAL SCORES and
accessibility

categories ****
≤25—poor, 26–44—limited, 45–60—moderate, 61–84—perfect, ≥85—excellent

Notes: * see the main text below for the clear explanation of these views; ** the selected literature considering
aspects of the supplementary conditions is indicated; *** conditions proposed in the present work; **** these
categories are proposed intuitively, as a result of several attempts to test different ranges.
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Waterfalls mark steep natural slopes and, thus, can be observed from three positions
(Figure 2). The most valuable viewpoint is always the one at the bottom because it offers a
direct, frontal view and allows visitors to enjoy the falling water. A less valuable viewpoint
is one located to the right or left of a waterfall and permits it to be observed from a more
or less acute angle. The importance of such a position may increase depending on the
curvature of the locality. Finally, a viewpoint may be located near the top, offering a view
in the same direction that the stream flows. In some cases, such views may be spectacular
and more panoramic than those available from other viewpoints.

 

Figure 2. Viewpoints of an idealised waterfall. Numbers are used to mark viewpoints. Brown color
marks the relatively high domain, green color marks the relatively low domain, blue color marks
water objects.

Indeed, viewpoints of all three kinds exist in all cases; moreover, there may be several
points of each kind. However, not all of them are accessible to ordinary visitors due to
steep slopes, running water, dense vegetation cover, and other limitations. This is why the
presence of only perfectly accessible views determines visual accessibility, and, therefore,
only such views should be considered and scored (Table 1). When available, views can
be panoramic (waterfall in landscape context), full (entire waterfall), or fragmentary (only
parts of the waterfall). The waterfalls considered for the purposes of this study differ in the
space configuration and the position of viewpoints (Figure 3), and, thus, they seem to be
suitable to demonstrate the ideas presented above.
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Figure 3. Sketch drawings showing the position of the considered waterfalls and the configuration of
the nearby space, as well as the availability of viewpoints. These out-of-scale schemes are composed
on the basis of the personal observations made in the field. Arrows mark directions of stream flow.

The scalability of views can enhance understanding and enjoyment of waterfalls.
Therefore, visibility from different distances and the opportunity to examine details are
judged as contributing to visual accessibility (Table 1). Spectacular waterfalls are often
crowded with tourists. This influences their aesthetic perception [20] and decreases satis-
faction with taking photographs [45]. If so, visual accessibility should take into account the
presence of the opportunity to take truly natural photographs despite crowding (Table 1).
Indeed, this depends on the geometry of waterfalls and the space around them. Addition-
ally, an opportunity for outdoor activity (recreation) extends waterfall-related experience
(first of all aesthetic) in time, and, therefore, it should also be reflected by visual accessibility
(Table 1).

Several factors decreasing visual accessibility of waterfalls need attention (Table 1). The
first of them is seasonality: seasonal changes in water discharge and general scenery (e.g.,
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trees with green leaves in summer and grey branches in winter) limit temporal accessibility
of each particular natural scene. There may be physical barriers for observation, including
large boulders, slope irregularities, large trees, and constructions. Indeed, they distort
and decrease the quality of even very picturesque views by making some of their portions
inaccessible to visitors. Natural shadows may have negative effects on the visibility of
waterfalls. Moreover, they can create conditions in which good photographs are difficult
to take. Serious safety challenges also limit visual accessibility. On the one hand, they
complicate observations for unprepared people. On the other hand, even well-prepared
visitors need to regularly switch their attention between waterfalls and the places they stay.

The scoring system employed in the present analysis (Table 1) is rather tentative and
intuitive. Principally, it was necessary to establish different weights for different parameters
of the same condition, as well as to differentiate the conditions. For instance, a panoramic
view allows comprehending waterfalls much better than a fragmentary view, and, thus,
the former should be valued higher than the latter. Similarly BTV is more informative
and aesthetically attractive than TBV, and, thus, the scores should reflect these differences.
The scores of the principal and supplementary conditions should also differ; however,
they should allow situations when the principal conditions become fully insignificant due
to some supplementary conditions. Generally, the proposed system (Table 1) aimed to
reflect the very principle of scoring, and the proposed scores may need changes in further
investigations. In other words, the scoring system was designed for the purposes of the
present study. The same, intuitive approaches were already used by several other experts
in natural heritage (particularly, geoheritage) [51,52], and some of them have become very
popular after multiple applications in different places round the world. Importantly, the
proposed approach was applied consistently, i.e., similarly to all considered waterfalls.

3. Results
3.1. General Notes

The visual accessibility varies between the considered waterfalls (Table 2). Differences
can be found between and within the study areas. Detailed descriptions related to the
evaluations of the visual accessibility in each case are provided below.

Table 2. Visual accessibility of the considered waterfalls assessed with the proposed approach.

Conditions (See Table 1)
Waterfalls

Risyoksky Batareysky Sakhraysky Oselkovy Filimonova

BTV 35 0 50 50 20

SIV 15 35 0 0 35

TBV 0 5 5 0 0

VDD 0 0 0 0 5

OED 0 0 5 0 5

ONP 5 0 0 5 5

OOA 0 0 10 10 0

SEA −5 −5 −5 −5 −5

PBO −10 0 −10 0 −10

NSH 0 0 0 −5 0

SCH −10 0 0 0 −10

Total scores 30 35 55 55 45

Category of visual
accessibility Limited Limited Moderate Moderate Moderate
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3.2. Evidence from Russian Arctic: Murmansk Region
3.2.1. Risyoksky Waterfall

The Risyoksky waterfall is situated in a forested domain of the Khibiny Mountains
(Figure 4a), and it is a very popular tourist attraction. The waterfall is located on the Risyok
River. It has a height of ~20 m and consists of two parts. The upper part is much larger
than the lower one, and the direction of water flow in them differs by ~30° (Figure 4b).
Such an unusual geometry is explained by the location of the waterfall at the river’s turn
point (Figure 3). A gorge with rather steep slopes stretches below the waterfall.

 

Figure 4. Rissyoksky waterfall: local landscape (a) and common side view (b).

The main viewpoint is located on the right slope of the river’s valley (Figure 3),
from which only the upper cascade is visible (Figure 4b). The waterfall is visible fully
from another viewpoint located at the gorge’s bottom, but reaching it requires certain
preparedness from visitors. Moreover, a small rock distorts the bottom-top view. The
majority of tourists prefer the upper, perfectly accessible viewpoint, from where high-
quality natural photographs can be taken even in the case of crowding. The local landscapes
look different depending on the season. Moreover, seasonality limits the accessibility of the
waterfall in winter (after rains or snowfalls). The total scores of the conditions indicate a
limited visual accessibility of the Risyoksky waterfall (Table 2).

3.2.2. Batareysky Waterfall

The Batareysky waterfall is situated directly at the shore of the Barents Sea with a
tundra landscape (Figure 5a), and it is crowded with tourists visiting the Teriberka Nature
Park where it is one of the main attractions. The waterfall is located on a short stream
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connecting the Lake Small Batareyskoe with the Barents Sea. Its height is ~15 m, and it
looks like a smooth-step cascade on a steep, but not vertical, slope (Figure 5b). The stream
turns right below the waterfall by ~90° (Figure 3) and flows to the sea in a deep and narrow
(fissure-like) gorge (Figure 5c).

 

Figure 5. Batareysky waterfall: local landscape (a), upper part of the cascade (b), and fissure-like
gorge (c).

The principal viewpoint is located on the high right slope of the stream’s valley above
the waterfall (Figure 3). Only the upper part of the latter (Figure 5b) and a part of the gorge
(Figure 5c) are visible, and, thus, the view is very fragmentary. In principle, visitors can
also reach the edge of the slope just near the waterfall, from where the top-bottom view is
available. But the latter is also fragmentary due to the above-mentioned turn of the stream.
When crowds of tourists visit this waterfall, many walk between the lake and the waterfall,
as well as along the stream, and, thus, taking fully natural photographs without humans
becomes challenging. Although this waterfall can be visited in all seasons, its view and the
local scenery differ substantially (for instance, water freezes in winter). The total scores of
the conditions indicate a limited visual accessibility of the Batareysky waterfall (Table 2).

3.3. Evidence from Russian South: Republic of Adygeya
3.3.1. Sakhraysky Waterfall

The Sakhraysky waterfall is situated in a forested domain of the Greater Caucasus
Mountains, and it has become a very popular attraction for tourists. The waterfall is
located on the Sakhray River (Figure 6a). Its height is ~10 m, but its general view is
very unusual and highly spectacular: water cuts a narrow (<1 m in width) fissure in the
hard rocks and flows through this fissure forming a simple, two-part cascade (Figure 6b).
Interestingly, the slope’s edge cut by the river is slightly elevated, and, thus, a kind of
barrier bounds the waterfall from the top (Figure 6c). The river turns below the waterfall
by ~900 (Figure 3) and flows in a deep, but relatively wide, gorge, which narrows several
hundreds of metres downstream.
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Figure 6. Sakhraysky waterfall: local landscape (a), frontal view (b), and elevated rock as a physical
barrier for observations at the waterfall’s top (c).

The main viewpoint is located at the bottom of the waterfall, near a small lake sur-
rounded by a narrow beach (Figure 6). The bottom-up view available from there is very
spectacular and panoramic (Figure 6b). Visitors can reach this place easily because metallic
stairs lead there from the nearby car stop. Another viewpoint is available near the top of the
waterfall, but the view is very fragmentary due to the above-mentioned physical barrier,
i.e., the elevated slope’s edge. Importantly, visitors can examine details of this waterfall,
because both viewpoints are very close to it; moreover, tourists often swim in the small
and warm (in summer) lake and even enter the waterfall using it as a natural “shower”. It
is difficult to take fully natural photographs when the attraction is crowded. Seasonality
matters in this case, and the grey colours of the local landscape in late autumn, winter, and
early spring make it less scenic. A distinctive peculiarity of this waterfall is the availability
of vast spaces for outdoor activities near its top and at the bottom. Many tourists choose to
visit this attraction for swimming, sunbathing, and picnics lasting several hours. The total
scores of the conditions indicate a moderate visual accessibility of the Sakhraysky waterfall
(Table 2).

3.3.2. Oselkovy Waterfall

The Oselkovy waterfall is situated in a densely forested and mountainous domain,
and its popularity among tourists has increased in recent years. The waterfall marks the
mouth of the Oselkovy stream where it enters the larger Zholobnaya River (Figure 7a).
The waterfall’s height is <10 m, but it looks impressive (especially after heavy rains in
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spring–early summer). This is a cascade with four very small steps (Figure 7b) which
formed as a result of a difference in the intensity of linear erosion by the main river and its
smaller tributary. In other words, the considered waterfall is located on a slightly cut slope
of the valley of the Zholobnaya River (Figure 3).

 

Figure 7. Oselkovy waterfall: local landscape in the Zholobnaya River valley (a) and frontal view (b).

The principal viewpoint is located on the left bank of the main river, where alluvial
deposits form a kind of small beach (Figure 3). A panoramic, bottom-top view of the
waterfall is available from there (Figure 7b). The viewpoint can accommodate many
visitors, but only a few of them decide to cross the Zholobnaya River and climb to the top
of the Oselkovy waterfall. This is why natural photographs without human presence can
be taken easily. A large recreational space is available, and it allows visitors to stay near the
waterfall for a long time. Seasonality influences the local scenery (grey trees without leaves
dominate it in winter) and the water discharge (the Oselkovy stream may almost disappear
in the dry season). A peculiarity of this waterfall is its location in a dense forest with
strong natural shadows of trees. This decreases the visibility of specific features, reduces
the opportunity for taking high-quality photographs, and makes the locality a bit dark.
The total scores of the conditions indicate a moderate visual accessibility of the Oselkovy
waterfall (Table 2).

3.3.3. Filimonova Waterfall

The Filimonova waterfall is situated in a densely forested and mountainous domain
(Figure 8a). Its attractiveness to tourists has increased strongly in the past few years, when
the waterfall became connected to the Leopard Trail—a new and highly demanded tourist
attraction in the Caucasian State Nature Biosphere Reserve. The waterfall has a height of
~10 m, but its scenery is undisputable. This is a cascade with three steps (the lower one
is the highest) separated by narrow, flat spaces where water accumulates (especially after
heavy rains). This cascade is located in a fissure-like gorge cut by the Filimonova Stream.
Below the waterfall, the stream turns slightly (Figure 3).
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Figure 8. Filimonova waterfall: local landscape (a) and common view from the upper viewpoint (b).

Two viewpoints are available (Figure 3). One of them is located in front of the waterfall,
where the stream’s valley widens and pebbles, boulders, and wood debris form a kind of
small beach. A bottom-up view is available from there, but only the lower step is visible.
Nonetheless, visitors can examine many details. Reaching this viewpoint is challenging due
to a steep slope that becomes slippery even after a small amount of rain. Another viewpoint
is located on the right slope of the valley where a trail ends connecting the waterfall with
the Leopard Trail. Visitors can enjoy a panoramic view from there, with all steps of the
cascade visible more or less clearly. These two viewpoints together create an opportunity
to observe the waterfall from different distances. Moreover, their positions are such that
natural photographs without humans can easily be made despite crowding. The negative
conditions are seasonality, the presence of barriers for observation (slope curvature above
the lower part of the waterfall and some thick trees), and the above-mentioned safety
challenges. The total scores of the conditions indicate a moderate visual accessibility of the
Filimonova waterfall (Table 2).

4. Discussion and Conclusions
4.1. Summary of Cases and Factors of Visual Accessibility

The waterfalls considered in the present study are small, but they are characteristic of
the Murmansk Region and the Republic of Adygeya. Moreover, they have already become
popular among tourists and figure among the main attractions of these territories. However,
the results of this study imply that their visual accessibility is more or less reduced (Table 2).
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This means that the aesthetic properties of these waterfalls do not function fully due to
the limited opportunities to observe them. The limitations are linked to the availability of
viewpoints and sometimes fragmentary views, the presence of physical barriers to observa-
tion, the seasonality, and some other conditions (Table 2). In principle, this means that the
characteristics of waterfalls themselves and the views available to visitors do not necessarily
match. One should note that the proposed approach is rather intuitive, and the results are
generalised for the purpose of a single study. This means that they are determined by the
physical geographical context of the considered waterfalls. For instance, further adaptation
of this approach to hyper-arid (desert) or tropical environments may require consideration
of a bigger number of conditions, which will influence on the total scores. If so, the dif-
ferences in visual accessibility between the waterfalls expressed semi-quantitatively may
differ depending on the modifications of this approach. Nonetheless, these differences
exist, and, thus, visual accessibility is a changeable characteristic of waterfalls.

Generally, visual accessibility acts as a kind of “lens” between the objective properties
of waterfalls depending on their physical parameters (e.g., height or water discharge)
and the tourist perceptions based on individual and collective ideas of natural beauty.
Conceptually, Kirillova et al. [20] warned that the same aesthetic properties can be perceived
differently, and Hudson [21] noted this for waterfalls. Previous research in the aesthetics
of natural objects [53–57] has also indicated complex relationships between these objects
and the perceived aesthetics. Visual accessibility complicates this relationship because this
concept turns attention to some objective conditions limiting (sometimes strongly) tourists’
perceptions. Importantly, these conditions are related to the very locality being perceived.
Given these interpretations, the novelty of this study is related to its focus on a particular
important dimension of a waterfall’s view, i.e., the above-mentioned “lens”. Its analysis
differs from the tools proposed to examine the general (physical) accessibility of natural
heritage objects [58,59] and those dealing with aesthetic perceptions [60,61]. Indeed, the
proposed approach can be used together with these tools to deepen the understanding
of touristic potential of natural localities. Irrespective of the choice of the conditions, the
parameters, and the scoring system (the limitations of such choices are discussed below),
the utility of the concept of visual accessibility is shown by the consistent application of the
same approach (Table 1) to several waterfalls and the establishment of differences (Table 2).

The conditions constituting the visual accessibility of waterfalls are specified in Table 1.
These conditions result from the action of certain forces, which are thought to be factors
of visual accessibility. The considered cases make it possible to outline several factors
of this kind. First of all, the curvature of rivers/streams. Location of some waterfalls at
turning points (Figure 3) reduces the availability and the quality of views. Then, one should
consider local topography, which determines the position of viewpoints, physical barriers,
and spaces for outdoor activities. The same factor is also responsible for the manner in
which a locality becomes crowded, which is important when taking photographs. Simple,
“flat” topography permits tourists to reach all points of the local space, and, thus, the site
becomes full of people when crowded. In contrast, rough topography can retain some
places completely natural despite crowding. Finally, climate and vegetation cover are also
important factors. The former determines seasonality. The latter influences the availability
of viewpoints and natural shadows. Indeed, the list of possible factors could become longer
when visual accessibility of a bigger number of waterfalls from different landscapes are
taken into account.

4.2. Methodological Limitations

The proposed approach (Table 1 and accompanying text) deals with the conditions
for the visibility of waterfalls. In this study, it was tested with several waterfalls from the
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areas with different geographical settings. The conditions and the parameters were chosen
so as to make the approach as objective and easy to apply as possible. This is why the
results of this study are reproducible. Nonetheless, three methodological limitations should
be noted.

First of all, the conditions were selected on the basis of the considered cases. In some
other situations (e.g., with different physical geographical settings), additional conditions
may be taken into account. Different accessibility options may be available, i.e., accessibility
by air or water. Moreover, waterfalls can be accessed virtually (a growth of virtual tourism
on the basis of natural heritage objects [62–64] should be acknowledged), and, indeed,
other conditions and parameters would matter in such a case. The second limitation is
the scoring system. On the one hand, it is used consistently in the present study, which
allows for direct comparisons of the considered waterfalls (Table 2). On the other hand,
other specialists may prefer different scores. Nonetheless, if scoring systems are explained
in detail, outcomes of the different studies can be brought into correspondence more or less
easily. Only the multiple applications of alternative approaches will show which of them is
more universal (for instance, different scoring systems can be compared to choose one most
effective). Presently, it appears unrealistic to propose any universal scoring system. The
third limitation is that judgments of the proposed conditions and parameters (Table 1) may
depend on the researchers’ ability to act as ordinary tourists. For instance, an experienced
and well-trained expert can judge all places near a given waterfall as perfectly accessible,
although only a limited number of less-experienced visitors can access them. In the present
study, special efforts were made to avoid the influence of this limitation.

The considered limitations do not seem to be important in the present, rather pio-
neering study, but they may be addressed in some subsequent studies dealing with other
waterfalls and other physical geographical settings. This means the proposed approach
can be refined or modified in future research projects. The outcomes of the analysis offered
in the present paper should be treated among the first steps toward the understanding of
the visual accessibility of waterfalls and other natural heritage objects. The established
total scores serve to find a difference between the five considered waterfalls, and they also
play a descriptive role expressing briefly the qualitative characteristics of each waterfall
provided above.

4.3. Practical Implications

The proposed approach of the assessment of visual accessibility of waterfalls has
several practical implications. First of all, it indicates challenges to the successful use of
these natural heritage objects for the purposes of tourism. The presence of a waterfall,
even if it is very picturesque, is not enough to sustain the interest of tourists. The latter
must have the opportunity to observe it. This is why tourism planners and managers can
better realise the true importance of waterfalls for visitors via assessing visual accessibility.
Moreover, solutions of the detected problems can be developed. It may be decided that a
limited visibility or presence of physical barriers distorting views require improvement
via construction of special infrastructure (e.g., metal bridges) for better visual accessibility.
In another case, changes in the organisation of on-site tourist flows may be made to
provide the opportunity to take fully natural photographs without humans. Additionally,
analyses of visual accessibility seem to be important for the correct marketing of waterfalls,
which are commonly among the most attractive elements shown in printed and online
promotional materials (e.g., tourism-dedicated brochures and web-pages). Nonetheless,
managers of natural heritage should avoid literal understanding of the outcomes of their
analysis of visual accessibility. The total scores are suitable to find differences between
waterfalls, but such labels as “poor accessibility” or “perfect accessibility” are tentative
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and should be understood as signals for a closer examination. The main practical purpose
of the proposed approach is to indicate the conditions of waterfall’s visibility, which can
be addressed by a more comprehensive site management. In other words, the qualitative
essence of the approach is more important than the semi-quantitative assessment. Even
more important is that waterfalls with a more or less reduced visual accessibility must not
be excluded from programmes/initiatives of natural heritage management and related
touristic developments.

The proposed assessment approach can help to improve the protection of waterfalls as
heritage objects. Such a protection is necessary in the cases of not only major, internationally
known waterfalls, but also those with national and local importance. It is essential to protect
waterfalls themselves, as well as the surrounding landscapes and elements determining
visual accessibility. For instance, viewpoints offering full and panoramic views need regular
maintenance such as strengthening slopes or prohibiting rock debris accumulation. Indeed,
natural objects constitute heritage also because of their social meanings and value, and,
thus, optimal visibility of their beauty is related to their heritage essence.

Regarding the cases considered in the present study, the assessment of the visual acces-
sibility of the selected small waterfalls that was carried out has practical significance. The
presently limited accessibility for the Risyoksky and Batareysky waterfalls in the Murmansk
Region and the Filimonova waterfall in the Republic of Adygeya (Table 2) needs improve-
ment via environmentally friendly infrastructural developments. Particularly, a provision
of safe access to viewpoints with full, bottom-top views is necessary. Two waterfalls of the
Republic of Adygeya need different actions. Tourist activities at the Sakhraysky waterfall
need regulation to avoid negative effects of crowding. As for the Oselkovy waterfall, the
development of trails and construction of a bridge over the Zholobnaya River would help
to reduce/recompense negative effects of natural shadows.

The outcomes of the present analysis also highlight a notable dilemma. Photographs
of all the considered waterfalls can be used in promotional materials for strengthening
tourist flows. However, the more or less reduced visual accessibility of these objects will
dissatisfy some visitors. The dilemma is as follows: should waterfalls be represented
ideally for marketing purposes despite possible tourist dissatisfaction or should be they
represented similarly to how the majority of visitors can see them despite of potentially
higher attractiveness? Indeed, practitioners should be aware of this dilemma and ready to
find creative solutions.

4.4. Conclusive Remarks

The present study proposes the idea of visual accessibility of natural heritage and
exemplifies it with five small waterfalls of two different territories of Russia. Three principal
conclusions can be drawn as follows:

(1) Visual accessibility of waterfalls can be characterised objectively regarding the condi-
tions determining opportunities for their observations.

(2) Despite a tourist demand, two waterfalls of the Murmansk region have limited
visual accessibility, and three waterfalls of the Republic of Adygeya have moderate
visual accessibility.

(3) Visual accessibility should be added to the nexus between physical parameters of
natural objects and their perception by tourists, and studying this nexus is practically
important in natural heritage and tourism research.

The approach presented in this paper is tentative, and it was developed specially
for waterfalls. More examples of the latter should be taken into account to test and, if
necessary, refine this approach. The exploratory, case-restricted essence of the present study
does not permit it to pretend for the universality regarding the established scores and
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the proposed accessibility categories. Nonetheless, the outcomes of this study stress that
visual accessibility is an important dimension which should receive adequate treatment
in natural heritage studies. It is recommended to aim future research towards other
physical geographical settings, other water bodies, and other categories of natural heritage.
Reactions of different cohorts of tourists to more and less reduced visual accessibility
should also be examined experimentally.
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