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ABssTRACT: Geotourism is a type of qualified tourism promoting geosites related to the geological outcrops and relief
elements, such as river channels. Examples of these landforms with high educational values can be seen in the Biatka
and Skawa riverbeds. However, an important element in the description of such geosites (geomorphosites) is their
educational values, which make it possible to clearly determine their suitability and possible use in geotourism. The
assessment methods are the only methods of evaluating these values. But they are subjective, and the results of the
analyses carried out on them largely depend on the knowledge and experience of the evaluator. In this paper, four ge-
omorphosites have been assessed using the triangulation expert method. All described geomorphosites have received

a high educational value, and the highest had the Biatka Gorge.
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Introduction

Geotourism is a form of a qualified and the-
matic tourism and its goal is to describe abiot-
ic processes and their significance for educa-
tion (Hose 1995, 2000, 2008, 2011, Joyce 2006,
Newsome, Dowling 2006, 2010, Olafsdottir 2019).
The first definition of geotourism was formulat-
ed in the 90s of the 20th century. However, the
idea of travelling to places of natural interest
dates back to the 15th and 16th centuries, when
Europeans began to discover new lands (Kurek,
2008). The best places for developing geotour-
ism are in mountain areas, deserts, coasts, river
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valleys and canyons, as evidenced by numerous
publications describing this type of attraction
(e.g. Golonka, Krobicki 2007, Krobicki, Golonka
2008, Hlavniova, Pavolova 2013, Golonka et al.
2014, Jacko et al. 2014, Chrobak 2016, Rogowski
2016, Zglobicki et al. 2019). The study area covers
two catchments in the Polish Carpathians - the
Biatka and Skawa rivers.

Among publications in the field of geotour-
ism, there are a few works concerned with this
study area. Some authors, for example, Krobicki
and Golonka (2008), Ptaszek (2005, 2007) and
Chrobak (2015, 2016), emphasised the geotour-
istic qualities of the Podhale flysch. In addition,
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there are a number of publications on the Pieniny
Klippen Belt including Biatka Gorge (Birkenmajer
1958, 1962, 1979, 2014, Alexandrowicz et al. 1997,
Golonka, Krobicki 2007, Krobicki, Golonka 2008,
Golonka et al. 2014, Jacko et al. 2014, Heldak
2016). These sites are also described in the Central
Register of Polish Geosites (PGI-PIB 2019). The
geotouristic values of the Skawa valley have not
been described so far.

In the contemporary era of the development
of geotourism, apart from typical objects pro-
moting the geological heritage - geosites (e.g.
Alexandrowicz, Alexandrowicz 2002, Reynard
2004, Dowling 2011), there are also places where
the effects of geomorphological processes can
be observed and promoted - geomorphosites
(Reynard, Panizza 2005, Reynard 2009). There is
a wide range of methods for assessing the geo-
sites and geomorphosites (e.g. Kubalikové 2013,
Brilha 2016, Reynard et al. 2016, Mucivuna et
al. 2019). Several methods have also been de-
scribed for the assessment of Carpathian geo-
sites (e.g. Alexandrowicz et al. 1992, Rybar 2010,
Kubalikova 2019, Overeiu et al. 2019). The assess-
ment methods were created to assess the scien-
tific, educational, touristic and additional values
of geosites and to determine which types of them
are the most valuable and can be used as tourist
attractions. These methods can be classified into
one of the following five groups (Mucivuna et al.,
2019):

1. based on previous methods,

2. creation of new methods,

3. application of previous methods combined
with new methods,

4. comparison of methods and

5. methods without descriptions.

All the assessment methods presented in
the scientific literature are based on the point
bonitation method, according to the different
weights, which are assigned to the defined cri-
teria. However, of the assessment methods de-
scribed so far, especially referring to various are-
as of mountain and foothill relief, many are based
only on more or less precisely formulated assess-
ment criteria, causing a high degree of subjec-
tivity of the assessment of objects depending on
the knowledge and experience of the evaluator.
The main purpose of this article is to assess the
geomorphosites using the expert assessing meth-
od based on triangulation method (Flick 2011),

which makes it possible to use less subjectivity in
evaluating these sites.

The high geodiversity which characteris-
es the Polish Carpathians (Alexandrowicz,
Margielewski 2010, Zwoliriski 2009, 2010) gives
a high probability that valuable geomorphosites
may be found in many Carpathian river valleys.
The rivers Biatka and Skawa are good examples
of places where the educational values of the ef-
fects of geomorphological processes are particu-
larly high.

Geographic context

Two river catchments were selected for this
study: Biatka and Skawa. The Bialka river catch-
ment is located in the Inner Carpathians (Fig. 1).
Its area is 230 km?. The source of the Biatka river
is located in the High Tatras, whereas the estuary
is located in a dam reservoir built on the Dunajec
river called the Czorsztyn Lake. The length of the
river is 41 km. The Skawa river catchment is lo-
cated in the Outer Carpathians (Fig. 1). Its area is
1160 km?. The source of the Skawa river is located
in the Beskid Zywiecki Range and the estuary is
in the Vistula river. The length of the river is 103
km. Both the rivers are mountainous rivers with
braided channels.

The braided channel of the Biatka river is well
known in the scientific literature (Baumgart-
Kotarba 1983, Kraz, Balon 2010, Gorczyca et al.
2011, Kraz 2012). Biatka drains the High Tatras
(Biatka, Biala Woda and Jaworowa Valley) and
Belianske Tatras (over 60% of the catchment
area) as well as the eastern part of the Sub-Tatra
Depression and Fore-Tatra Foothills (Fig. 1). The
greater part of the catchment is composed of ig-
neous rocks - granitoids and sedimentary rocks -
limestones, dolomites, conglomerates and marls
(Kotanski 1971, Bac-Moszaszwili, Jurewicz 2010).
The remaining part of the catchment is composed
of alternating layers of sandstones and shales,
called the Podhale flysch (Gotab 1954, Watycha
1959) (Fig. 2). In the lower reaches, the Biatka
river passes through the limestone rocks belong-
ing to the Pieniny Klippen Belt, creating a river
gorge (Birkenmajer 1958, 1979). The Biatka river
channel and its tributaries in the upper part of
the river stream are straight and winding, some-
times bounded by moraines (Baumgart-Kotarba
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1983). It is a rock bed or rock-alluvial channel.
On the other hand, the middle and lower channel
of the river (from the connection from Biatka to
Jaworowy Stream, up to the estuary) is braided,
and the riverbed is alluvial (Baumgart-Kotarba
1983). The contemporary hydrological regime
of the Biatka river is determined by the hydrol-
ogy of the upper part of the catchment area in
the Tatra Mountains. The catchment can pro-
duce two flood states in a year. The first occurs in
March and April and is associated with the thaw,
and the second occurring in June and July is asso-
ciated with heavy rains. The Biatka hydrological
regime is typical for high-mountainous rivers;
but when the Biatka river flows into the area of
the Orawa-Nowy Targ Basin, it quickly loses this
character (Dobija 1981).

Due to the positioning of the river in two geo-
logically different parts of the catchment, Skawa
has an upper and a lower course. In the upper
course, the Skawa drains the ranges of Beskid

Zywiecki, Wyspowy, Makowski and Maly
(Kondracki 2011, Solon et al. 2018). The lower
course begins at the dam in Swinna Poreba. The
Lower Skawa passes through the Silesian and
Wieliczka Foothills and through the Oswiecim
Basin (Kondracki 2011, Solon et al. 2018) (Fig.
1). The dam in Swinna Porgba creates a reser-
voir Mucharskie Lake with a total capacity of
160 million m?. This water reservoir protects
Krakow against floods; it also has an energetic
activity and a recreational function. The Skawa
catchment is composed of Carpathian flysch -
the napes: Magura, Silesia, Subsilesia and Skole.
The Oswiecim Basin is located in the Carpathian
Fellowship and it is filled with molasses Neogene
deposits (Fig. 2). Before the regulation, at the be-
ginning of the 20th century, in the Skawariverbed,
there were a few sections with braided channels
in the lower course and in the Makéw Basin and
other extensions of the mountain valley. In the
lower course, there were also two anabranching
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Fig. 1. The Skawa (1) and Biatka (2) rivers’” catchments with the location of the geomorphosites. Based on the
Hydrographical Map of Poland, available online: GUGIK 2019.
1 - Biatka Gorge through the Pieniny Klippen Belt, 2 - Bialka Valley at the Spisz Region, 3 - rocky and braided chan-
nel in Makéw Podhalanski, 4 - fragment of the river channel in Jaroszowice).
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Fig. 2. Geology of the Skawa (1) and Biatka (2) riverbeds with the location of geomorphosites. Based on Lexa et

al.
1 - Bialka river Gorge through the Pieniny Klippen Belt,

2000.
2 - Biatka Valley at the Spisz Region, 3 - rocky and braided

channel in Makéw Podhalariski, 4 - fragment of the river channel in Jaroszowice); PKB - Pieniny Klippen Belt.

sections(Witkowski, Wysmotek 2015). The con-
temporary Skawa riverbed is mostly regulated.
In sections with destroyed ripraps, braided chan-
nels are currently being developed (Wyzga et al.
2016, Wojkowski et al. 2019).

Geomorphosites description

Four geomorphosites were selected for the as-
sessment (Figs 1, 2):
1. the Biatka Gorge through the Pieniny Klippen
Belt,
the Biatka Valley at the Spisz Region,
the rocky and braided channel in Makéw
Podhalanski, and
the fragment of the river channel in Jaroszo-
wice.
For these geomorphosites, descriptions
containing basic information on the location
and affiliation of the regional geosources and

2.
3.

4.

characteristics along with the drawings, with
particular emphasis on their educational values,
have been made.

GEOSITE NO. 1: The Bialka Gorge through the
Pieniny Klippen Belt (Fig. 3) is located in the
Nowa Biata village (Nowy Targ community,
nowotarski district, Lesser Poland Voivodeship).
This geosite is a part of the protected area (The
Biatka Gorge Reserve). Geologically, it is a part of
the Pieniny Klippen Belt. According to physico-
geographical division (Solon et al. 2018), it is a
part of the Magura Spiska and Pieniny.

This geosite has multiple educational aspects.
It is a place that makes it possible to explain the
size, causes and consequences of the hydrolog-
ical processes taking place in a mountain river-
bed from which the waters drain the surface area
of the High Tatras (230 km?). The bottom of the
Biatka Valley narrows in the described geomor-
phosite several times to a width of about 100 m,
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Fig. 3. The Biatka Gorge. View from the Oblazowa
Rock. Photo: A. Chrobak.

in the region where the outcrops of the Czorsztyn
succession belonging to the Pieniny Klippen Belt
appear on the surface, forming rock formations.
This short (around 100 m) gorge between the
Obtazowa Rock and the Kramnica Rock (Fig. 3)
was created at different stages of the develop-
ment of this area, where the system of the river
network was also changed. These changes result-
ed from the tectonic zone to the diversified geo-
logical structure of the Pieniny Klippen Belt, with
a lithologically contrasting series of carbonate
(limestone) and siliceous (radiolarite) rocks and
a series of rocks dominated by fine grains (clay
and marly shales, mudstones and sandstones)
(Birkenmajer 1963).

The Oblazowa Rock (high at 670 m a.s.l.) lo-
cated on the western side of the Biatka Gorge can
also be used for educational purposes to explain
the conditions for the formation of limestone con-
taining rare carbonate fossils belonging to the cri-
noids (Birkenmajer 1958). The main mass of the
rocks is formed by crinoid limestone with frag-
ments of stems of daylilies visible on weathered
surfaces (Gluchowski 1986, 1987).

The last educational element related to this
geomorphosite is the result of an archaeological
research carried out in the Oblazowa Cave cre-
ated in the stone part of the red boulder lime-
stone (Czorsztyn limestone formation). This cave
(length 9 m) is an archaeological site in which trac-
es of settlements from the Stone Age, Neolithic,
Bronze Age and Middle Ages were found, and
among others, a boomerang from a mammoth
hit dated to about 30,000 BC was found here. The
cave in Obtazowa Rock was a place of worship
(Valde-Nowak et al. 1987, 1995, Valde-Nowak
1991, 2008, Lanczont et al. 2019).

GEOSITE NO. 2: The Bialka Valley at the Spisz
Region is also located in the Nowa Biala village
(Nowy Targ community, nowotarski district,
Lesser Poland Voivodeship). According to the
physico-geographical division (Kondracki 2011,
Solon et al. 2018), it is a part of the Orawa-Nowy
Targ Basin.

The educational values of this geosite are
focused on the characteristics of the braided
river type (Fig. 4). From its junction with the
Jaworowy Stream, the Bialka river takes a charac-
teristic braided channel, which can be observed
from the bridge between the villages of Nowa
Biata and Krempachy. The Biatka river channel
in this section is alluvial, and the material which
is visible both at its bottom and in the fills came
mainly from the Tatra Mountains (Baumgart-
Kotarba 1983, Gorczyca et al. 2011). According
to Gorczyca et al. (2011), the observed section of
Biatka was classified as type B, which forms a riv-
er flowing through a wide valley, cutting through
layers of gravels with an upper layer of alluvial
deposits. Its arrangement is braided with mean-
dering sections. The processes of the bottom and
lateral erosion, accumulation and redeposition

Fig. 4. The Bialka river channel at the Spisz Region.
Photo: A. Chrobak.

Fig. 5. The braided channel of the Biatka river near
Nowa Biata village. Photo: A. Chrobak.
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primarily shape it (Fig. 5). During freshets in the
channel, there is intense bottom erosion, which
results in deep cuts, uncovered rock thresholds
and dry side channels visible in the period after a
flood. Fluvial processes can operate here without
any significant restrictions since the width of the
trough reaches up to 200 m. The regulatory work
is visible in the described place, where edges have
been reinforced with sandstone blocks. The river
regulation and shore reinforcement were carried
out in the 1960s (Baumgart-Kotarba 1983).
Compared with other mountain rivers flowing
from the Tatras (e.g. Czarny and Biaty Dunajec),
the Biatka riverbed is the least regulated and, as
the only river channel of this type in the Polish
Western Carpathians, it should be protected
against all types of hydrotechnical control (Kraz,
Balon 2010, Gorczyca et al. 2011, Hetdak 2016).

GEOSITE NO. 3: The Skawa riverbed in
Makoéw Podhalanski is located in the Makoéw
Podhalariski community, Suski district, Lesser
Poland Voivodeship. According to the physico-
geographical division (Kondracki 2011), it is
a part of the Beskid Makowski Range. The
educational values of this geosite are focused
on the characteristics of the rocky and braided
channel (Fig. 6). The distinguishing feature of
the fragment of the Skawa river valley in Makow
Podhalanski is the rock outcrops located in the
course of the alluvial riverbed. The braided
river sections develop during the floods. In the
period after the floods, the braided channel is
transformed into a straight river, spontaneously
or as a result of human activities. The geosite

Fig. 6. The fragment of the rocky channel in the
Skawa river. Photo: K. Witkowski.

makes it possible to show the processes of the
formation and functioning of the rock and
braided channel due to anthropopression. The
Skawa river channel in Makéw Podhalanski is
located in the Skawa River Fault Zone (Zytko
1981). The valley gained the highest slope in
the places where less resistant rocks occur
(Grzybowski 1999). The Skawa valley was a place
of intense neotectonic movements, the last phase
of which lasts for 15,000 years (Zuchiewicz 1995,
2011). Geological conditions are responsible
for the increase in the longitudinal slope of the
valley, starting from Jordanoéw (about 30 km of
the river’s course from the source) to Mucharz
(about 70 km). The geosite is located in the section
below Osielec (about 40 km), where the decrease
in slope is noticeably larger (Fig. 6).

The intensification of anthropopressure from
the second half of the 19th century - cutting down
the forests, gravel mining from the rivers and
their regulation - led to vanishing of the braided
channel and its deepening until the bedrock was
exposed. The construction of a bridge with pillars
with foundations on the riverbed also favoured
deep erosion. The contemporary renaturalisation
of the braided channel is the result of the sup-
ply of sediments from the mountain tributaries
(Skawica and Zarnowianka) and the availabil-
ity of gravels downstream of the rock channel
in the widening of the valley in Makéw Basin
(Witkowski, Wysmotek 2015). Spontaneous res-
toration of the Skawa river towards the braided
system was possible due to the occurrence of the
record of high water flows in 2001 and very high
flows in 2010 and 2014 (Gorczyca 2016).

GEOSITE NO. 4: The fragment of the river
channel in Jaroszowice (Fig. 7) is located in the
Jaroszowice village (Wadowice community,
Wadowice district, Lesser Poland Voivodeship).
According to the physico-geographical division
(Kondracki 2011), it is a part of the Beskid Maty
Range. The educational value of the Skawa river
channel in Jaroszowice is functioning of the
multi-channel system in the immediate vicinity
of the Swinna Poreba dam. The riverbank was
transformed into a cut bank during the flood in
2001. This flood had a record-breaking discharge
in the 20th and 21st centuries in the Skawa valley
(Witkowski 2017). The right bank, almost a
rectilinear channel, was then significantly shifted
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Fig. 7. The section of the Skawa river near
Jaroszowice village. Photo: K. Witkowski.

and in the extended bottom, a central form
was created. The lack of reaction of the stream
administrator allowed for the consolidation of
the form and the development of the braided
channel.

Fine-grained material was deposited on the
surface of the bar during the next floods. The
main central form evaluated towards the inter-
channel area (Fig. 8) (Teisseyre 1991). The begin-
ning of water damming in the Swinna Poreba
reservoir resulted in regulating the flow down-
stream of the dam and maintaining long-lasting
high flows, necessary due to emptying the reser-
voir after floods. The fine-grained material was
washed out of the surface of the form (Witkowski

Table 1. The criteria of a scientific-educational assessment. Based on Pereira, Pereira (2010) and Brilha (2016).

SEV SCIENTIFIC-EDUCATIONAL VALUE
Ra Rareness in relation to the study area
0 It is not one of the most important 5
2,5 One of the most 5 important examples in the study area to illustrate elements or processes
5 One of the most 3 important examples in the study area to illustrate elements or processes
7,5 Good example in the study area to illustrate elements or processes
10 The best example in the study area to illustrate elements or processes
In Integrity /Intactness
0 Highly damaged as a result of human activities
2,5 Damaged as a result of natural processes
5 Damaged, but preserving essential geomorphological features
7,5 Slightly damaged, but still maintaining the essential geomorphological features/other geomorpho-
logical features were created as a result of human activity and/or natural processes
10 All geological and geomorphological features are very well preserve
Rp Representativeness of geomorphological processes and pedagogical interest
0 Low representativeness and without pedagogical interest
33 With some representativeness, but with a low pedagogical interest
6,7 The good example of processes, but hard to explain to non-experts
10 The good example of processes and/or good pedagogical resource
Dv Number of interesting geomorphological features (diversity)
0 1
33 2
6,7 3
10 More than 3
Ge Other geological features with heritage value
0 The absence of other geological features
33 Other geological features, but without relation to geosite
6,7 Other geological features with relation to geosite
10 The occurrence of other geological features with a degree higher than geomorphological features
Kn Scientific knowledge on geomorphological issues
0 None
5 Medium: presentations, national papers
10 High: international papers, thesis
Av Additional values (historical, cultural, archeological)
0 No other scientific or educational values
33 One scientific or educational value which could be related to the geomorphosite
6,7 2-5 scientific or educational values which could be related to the geomorphosite
10 Existence more than 5 scientific or educational values which could be related to the geomorphosite
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Fig. 8. Satellite images of the Skawa river near Jaroszewice in 2012 and 2018 (Google Earth, downloaded on
August 16, 2018).

2018). Due to the size, durability and well-vege-
tated main form, it can be classified as an inter-
channel area.

The functioning of the braided channels on
both sides of the main form makes it possible
to classify this section of the channel as an ana-
branch with laterally active gravel beds (Nanson,
Knighton 1996).

Data and methods

To assess the scientific-educational values of
selected fragments of the Biatka and Skawa riv-
ers, the authors applied the valorisation method
of geomorphosites based on the criteria proposed
by Pereira and Pereira (2010) and Brilha (2016),
which, according to the authors, are the most
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Table 2. Definitions of division into valorization groups. Based on Warszynska (1970).

Group Point value Definition
| 0.7-1.0 An object with very high scientific-educational values
11 0.4-0.7 An object with high scientific-educational values
111 0.2-0.4 An object with medium scientific-educational values
1\% 0.0-0.2 An object with low scientific-educational values

relevant to describe the research area. The assess-
ment was supplemented with the Warszynska
method (1970) and the expert triangulation meth-
od (Flick 2011).

The geomorphosites were assessed according
to 7 seven scientific-educational criteria: the rare-
ness in relation to the study area, integrity/in-
tactness, representativeness of geomorphological
processes and a pedagogical interest, a number
of interesting geomorphological features, a scien-
tific knowledge on geomorphological issues and
additional values - defined on a scale from 0 to
10 (Table 1).

Authors applied a simple algorithm to deter-
mine whether the geosite has a high or low edu-
cational value. The sum of points obtained from
the assessment of the geomorphosite was divid-
ed by the maximum sum of points possible to
reach 70 points (Warszyriska 1970). The obtained
result allowed classifying the geosite into one of
four groups, with a very high, high, medium or
low scientific-educational value (Table 2).

The last methodical element used by the au-
thors was an attempt to objectify the valorisation
results with an expert triangulation method. Three
experts (authors of this paper) independently
evaluated each geomorphosite according to the
same assessment criteria. The mean of these three
evaluations gave the definitive assessment index.

Results

All geomorphosites described above have a
high or a very high scientific-educational val-
ue. Geosite no. 1 - the Bialka Gorge through the
Pieniny Klippen Belt - is the highest rated geo-
morphosite and received 68.9 points. Two experts
rated it even for the maximum number of points
(70) (Table 3). The very high value of the assess-
ment index received by the Biatka Gorge results
from the multitude of visible elements that are
the effects of many geomorphological processes.
The Biatka Gorge (between two limestone rocks)
is geologically and geomorphologically unique in
the range of the Polish Carpathians (Birkenmajer
1958), with an additional advantage of the archae-
ological finds discovered in the Obtazowa Cave
(Valde-Nowak et al. 1987, 1995, Valde-Nowak
1991, 2008, Lanczont et al. 2019). In the 90s, atten-
tion was paid to its unique educational and cog-
nitive values and the idea of protecting this area
was proposed (Alexandrowicz et al. 1997).

Geomorphosite no. 4, the fragment of the river
channel in Jaroszowice (54.5 points), and geosite
no. 2, the Biatka Valley at the Spisz Region (53.1
points), were also highly rated. The high grades
of the geomorphosite located in Jaroszowice re-
sult from the unique relief of this section of the
Skawa river, where a large central form was

Table 3. Results of the assessment of selected geomorphosites.

Criteria GEOSITE NO. 1 GEOSITE NO. 2 GEOSITE NO. 3 GEOSITE NO. 4

E1 E2 | E3 | Av | El E2 | E3 | Av | El E2 | E3 | Av | El E2 | E3 | Av
Ra 10.0 | 100 100} 100 75| 75| 100| 83| 75| 75| 100| 83| 10.0| 10.0 | 10.0 | 10.0
In 10.0 | 10.0 | 100 | 10.0| 100 | 10.0| 75| 92| 10.0| 10.0| 100 | 100| 75| 100| 75| 83
Rp 10.0 | 10.0 | 100 | 10.0| 6.7| 100| 10.0| 89| 6.7| 67| 67| 67| 67| 67| 67| 67
Dv 10.0 | 10.0 | 10.0 | 10.0| 6.7| 100| 100 89| 33| 33| 33| 33| 10.0| 10.0| 10.0 | 10.0
Ge 100| 67| 100 89| 00| 00| 00| 00| 67| 67| 67| 67| 00| 67| 67| 45
Kn 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 100 | 5.0| 50| 50| 50, 50| 50| 50| 50
Av 10.0 | 10.0 | 100 | 100| 67| 67| 100| 58| 00| 00| 00| 0.0 10.0| 10.0| 10.0 | 10.0
SUM 70.0| 66.7 | 700 | 689 | 47.6 | 54.2 | 57.5| 53.1| 39.2| 39.2 | 41.7 | 40.0 | 49.2 | 584 | 559 | 54.5
P.value | 1.00 | 0.95| 1.00 | 098 | 0.68 | 0.77 | 0.82| 0.75| 0.56 | 0.56 | 0.60 | 0.57 | 0.70 | 0.83 | 0.80 | 0.78
GROUP | 1 I I I II I I I II II II II I I I I

P.value - point value; the quotient of the sum of points obtained from the valorization of the geosite by the maximum
sum of points possible to reach by the geosite; GROUP - based on Warszynska (1970).
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created in the channel after the flood in 2001,
which then stabilised (Witkowski 2018). The cur-
rent shape of the riverbed, where the river flows
from both sides of the present central form, forms
of an anabranching section found nowhere else in
the Carpathians. Geomorphosite no. 2 in Nowa
Biala, which also received high bonitation scores,
is a very famous place where tourists admire a
river with a typical braided layout (Baumgart-
Kotarba 1983, Gorczyca et al. 2011). Especially in-
teresting are the observations before, during and
after high water levels caused mainly by heavy
showers, when the river can change its current
several times a year.

Geomorphosite no. 3, the rocky and braided
channel in Makéw Podhalanski (40 points), re-
ceived the lowest rank. It was in the second group
of objects with high educational values (Table 3).
It is also interesting because in the most-alluvial
channel, it suddenly reveals rocky ground. This
is due to the presence of the fault zone, which,
probably, Skawa used in the observed episode
(Zytko 1981, Zuchiewicz 1995, 2011).

The greatest disproportions in the conducted
bonitation were noted in the assessment of geo-
site no 2, where the difference between the lowest
and the highest sum of points reached 9.9 points.

Discussion

Presented types of geomorphosites are de-
scribed and assessed in the world literature in
mountainous areas, primarily in the Alps (Ilies,
Josan 2009, Jaskulska et al. 2013, Reynard, Coratza
2016, Reynard etal.2016a, b, Cocean, Cocean 2017,
Clivaz, Reynard 2018). Some of them are tourist
attractions and some are completely unknown.
The examples of selected geomorphosites in the
valleys of the Bialka and Skawa rivers show that
both very well-known places (the Biatka Gorge)
and those which are less known (Jaroszowice)
have very high scientific and educational poten-
tial. The expert triangulation method makes pos-
sible less subjectivity of the scientific-educational
index, which is presented in Table 3. An example
of this is the assessment of geosite No. 2, which
was qualified to the second group of objects with
high scientific-educational values by one of the
experts in the second group. However, accord-
ing to the other two experts, this geomorphosite

received very high assessment and the mean of

these three assessments ultimately classified this

geomorphosite into first group with very high
educational values.

The differences in individual expert assess-
ments resulted from the knowledge and experi-
ence of the authors assessing individual geomor-
phosites. The largest disproportions (3.3 points)
were due to:

1. different interpretation of the uniqueness of a
chosen geomorphosite against the geological
background of the catchment,

2. the degree of its degradation,

its representativeness, and

4. the number of geological and geomorpholog-
ical features that can be described in the geo-
morphosite.

The authors were almost 100% consistent in
assessing the description of a given place in the
literature and its additional values.

Comparing the assessment results of the four
describing geomorphosites with the results ob-
tained from the assessment of similar types of
geomorphosites, it can be said that river gorges
(like Biatka Gorge) are interesting morphological
objects that can increase the geotourism potential
of a region (Cocean, Cocean 2017).

Creating educational aids describing the re-
lief and geological features, which could be used
by geography teachers in schools, also should be
preceded by assessment and specification of the
describing geomorphosites. Geography teachers
could use such prepared materials during their
lessons, or even take their students on the trip to
see the geomorphosites and explain to them the
features of:

1. the braided river,

2. ageological specification and its impact on the
formation of river gorges, or

3. how the construction of a dam can affect the
riverbed and material transport.

Describing geomorphosites are good viewing
points in the local landscapes, and developing
educational activities on environmental issues
like that due to natural hazards like floods or
human impact on sensitive environmental sites
is a very important issue (Reynard, Coratza
2016). The geomorphosites could be also a good
example of artistic inspiration (especially wed-
ding photography and making movies), which
also increases their additional value (Ilies, Josan

e
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2009). Described geomorphosites are also in close
proximity to other valuable abiotic nature objects
that have already been described (e.g. Hetdak
2016, Chrobak 2018, PGI-PIB 2019). It is possible
to create an educational path with a description
of various forms and processes within the Biatka
(Chrobak 2016, 2018) and Skawa catchments.

Conducting the qualitative research of assess-
ment of the geomorphosites allows to less subjec-
tively select the geomorphosites in the mountain
river valleys, which can actually be used later in
creating a new (geo)tourist product. However,
it should be remembered that the use of the
potential of the geomorphosites also depends
on the preferences of tourists who want to visit
such places (Comdanescu, Nedelea 2015, Martins,
Pereira 2018, Strba 2019).

Conclusions

Presented assessment methods and the pro-
posed use of them in the study of the scientific-
educational values of interesting natural objects
are a good solution to objective evaluation of ge-
omorphosites. The authors think that all describ-
ing geomorphosites should be promoted in (geo)
tourism like the Bialtka Gorge which is widely
known, accessible to the tourists and promoted.
These geomorphosites should be promoted by
creating:

1. educational boards and
2. guidebooks describing the natural and cultur-
al micro-regions.

On a local scale, schools should be a target
for such promotional activities. The lectures for
teachers will allow them to understand what ed-
ucational opportunities geomorphosites provide.
The educational trips to the geomorphosites will
help students in understanding the processes
forming the landscape. In addition, such activ-
ities will promote the nearest neighbourhood
among students.
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