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INTRODUCTION

Karst landscapes are characterized by a
variety of landforms, which bring aesthetic delight
and inspiration for adventurous, extreme and
cognitive tourism. Karst forms are distributed
both on the surface and underground. The
most common types of karst forms are closed
depressions, noors, vertops, karst marshes,
canyons, gorges, precipices, dry valleys, epicarst,
caves with underground rivers and divercity of
limestone formations etc'.

In Bulgaria, karst territories occupy 22,7%
of the country’s territory>. In these karst areas
there are sites declared as natural landmarks,
and some have cultural heritage value. There
are over 1000 caves (from the investigated 5184
to 12.12.2015) protected by the legislation in
Bulgaria, and of them 111 caves are with status of
natural landmarks. They are protected together
with their adjacent area, according to the order
for their announcement, which is published in
the State Gazett. The objects and elements that
are protected include underground landscape
and groundwater, biota and archaeological or
paleontological sites. The protection of karst is
regulated by the Protected Areas Act (1998), the
Cultural Heritage Act (2009), and the Water Act.

In this study we have set ourselves the
following tasks: (1) to identify caves that meet the
criteria for national natural heritage on the territory
of Smolyan region; (2) to assess their capacity to
provide cultural ecosystem services according to
the CICES4.3 ecosystem services classification®*; (3)
to apply a new approach for prioritisation of these
services and (4) to assess the ecosystem services
and benefits that have capacity to contribute for
development of the recreative industries.

STUDY AREA,DATA AND RESOURCES
Study area

For the purposes of this study the mountain
territory of Smolyan region is selected, which
provides sufficient number of karst sites with
different characteristics, status, access regime
and tourist potential. The sites belong to the Rila-
Rhodope Karst District, which is one of the four

karst districts in the country, according to the
country’s karst regionalization of°. The focus of
this study is on the caves in the administrative
boundaries of the Smolyan district. The studied
karst sites (caves) belongs to the following karst
regions: Dobrostan (Chudnite mostove (Wonderful
Bridges), Trigrad (Yagodinska cave, Dyavolskoto
Garlo (Devil’s Throat) cave, Sanchova Dupka, The
Spring of Kastrakli, Eminova Dupka, Drangaleshka,
Kambankite and Ledenitsata caves, as well as
the Trigrad and Buynovski gorges) and Smolyan
(Borykovska cave, Goloboitsa 1 and 2 and Cladeto).
The largest karst region is Dobrostan, where more
than 200 caves and precipices have been studied so
far®. Of the 17 caves we explore on the territory of
the Smolyan region, eight are chasm, one of which
is icy, two are watery, one is passable and the other
sixare horizontal. Four of these caves have the status
of protected natural sites. Most are developed in
Proterozoic marbles. An exception is the Cave
‘Cladeto” in the municipality of Rudozem, which
is in breccia-conglomerate Paleogenic sediments,
made of marble pieces and metamorphites’. The
rest of the studied caves are distributed between
the municipalities of Smolyan District as follows:
Smolyan (6), Borino (4), Devin (3), and Chepelare
(3). Nine of the caves have been well studied in
faunistic terms, in two there are archaeological finds,
in one are found paleontological finds of cave bears,
and three others are related to interesting legends
(Table 1). The Protected Areas of Trigrad Gorge and
Buynovsko Gorge are adjacent to the study area.
This diversity of the investigated objects, as well
as their spatial connectivity, a favorable condition
for testing the proposed research methods, which
is also a starting point in their selection.

The choice of this model territory is also based
on the fact that sustainable tourism, based on the
natural resources, has been made a major strategic
priority in the Strategy for Development of District
Smolyan (2014 — 2020). The implementation of
an ecosystem approach to assess the capacity
of the natural heritage to provide recreational
services in the area can contribute to systemicity,
sustainability and innovation in the management
of natural tourist resources, as well as to the
development of the recreative industries and social
innovations in a peripheral mountain region. The

! The study is a result of the project BGO5SM20OP001-1.001-0001 ‘Building and Development of Center for Excellence
‘Heritage BG/, funded by the OP Science and Education for Innovative Development 2014 — 2020, co-financed by

the European Regional Development Fund’.
2 Popov 1970: 5-17.

* Haines-Young, Potschin 2013.

* Haines-Young, Potschin 2013a.

® Popov 1970: 5-17.

¢ Beron et al. 2009: 134-140.

7 Berom et al. 2009.
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300 /s, which is
lost in a siphon and
springs like karst
spring Goluboitsa.
Goloboitsa 2 is
located above
Goloboitsa 1 and
connects with it
through a 12-meter
plumb in the rock.

DRANGALESHKA | Not well- Water The entrance is a The fauna was No data available Extreme
(DANGALASHKA) | accesible 45-meter well with | studied by P. Beron tourism
DUPKA (HOLE) LIA2m | depth of -165m. | in 1998.
The underground
river has a flow rate
0f30-50 I/s and
flows more than 80
m below the level
of the Muglenska
River.
DYAVOLSKOTO Mapted are 15 The largest colony of It accepts
GARLO . o waterfalls of cave long-winged tourists all
Well-accesible Precipice different heights, bats in the Balkans 1. The Legend of Orpheus year round
and Eurydika 2. Culture: The
(DEVIL'S THROAT) L450 m ending in euorsion | and several other bat | Thracians believed that on a route of
boilers and 272 species Devil's Throat was a portal to | about 350
horizontal galleries. the afterlife and threw their m.
The flow rate of the dead chiefs and warriors
water, which is there to provide them with
poured from 34 m immortality; Along the
waterfall into the tourist trail there are three
precipice, reaches reliefs — a devil's head cut out
over 2300 I/s. near the entrance for visitors,
figure of a man in full stature
in antique style and a small
spring with healing water,
where the Virgin Mary's
lychee is located. The legend
states that in this place
desires come true.
EMINOVA DUPKA | Not well- Precipice Very beautiful and | No data available No data available Hard to
accesible diverse formations, reach,
L635m 15-18 meters of requires
shelter in the rocks, good
sinth waterfall . preparation
and is
suitable for
extreme
tourism. It is
visited by
tourists with
guides.

68




Heritage BG 1/2021

IZVORA NA Not well- Horizontal | With the longest No data available No data available It is visited
KASTRAKLI accesible thin stalactites in by tourists
L2480 m Bulgaria - up to 3 m d
garia - up to an
in length. Its researchers
entrance is a
periodic spring 1 m
above the right
bank of the
Izvorska River. The
cave is dry and
accessible in the
second half of
summer, autumn
and winter for
about 7-8 months.
It haven’t been
studied in full
KAMBANKITE Not well- Precipice The gap contains 5 | No data available No data available Hard to
accesible wells connected to reach and
(Chasm M-4) L 456 m horrizontal galleries dangerous.
with a depth of 10 Extreme
to 25 m. Difficult to tourism.
reach.
Omacha e
. . ) ) nopaau
CLADETO Not well- Horizontal | Karst-accumulation | No data available No data available e
accesible forms — synth AMBHU
L236m formations. ’
It's
dangerous
because of
falling
rocks.
113 3anoses
No.PA-1120 ot
LEDENITSATA 02.07.1968 1., 6p. Precipice Beautiful ice Speocyclops The cave has an interesting Easily
83/1968 46 ha formations rhodopensis, history of research and was accessible
) (colonnade, troglobin first described by H. and K. and suitable
bnaroyctpoena 1419 m swords,frozen Lithobiusstygius and | Shkorpil ( 1900). for tourism
waterfalls, etc.), as | 22 other species of
well as stalactites, animals, of which 9
PA Order No.RD- stalagmites and bat species
1120 of aragonite curtains.
02.07.1968, issue A large
1/2/2014 83/1968 underground river
emerges from a
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well-accesible

siphon with a flow
rate of 360 I/s.
Huge halls up to 8
m high, a third
water gallery, along
which flows the
deepest and fastest
underground river.
It is assumed that
its waters go to the
Nastan Karst
Spring at the village
of Nastan. Very
pretty.

SANCHOVA Not well- Horizontal | Playstocene cave 10 species of It is of scientific interest that | Local cave
DUPKA accesible with secondary animals and the cave is young, formed at | clubs offer
L455m karst forms Plusiocampa the time when the middle tourist visits
bulgarica - inferior floor of the Yagodinska Cave
insect was formed
UHLOVITSA PA. Precipice, Excluded wealth of | 4 bat species Legend: The cave was once Accepts
283/04.05.1979 all genetic types of also home to Devil and tourists all
(ULTSATA) COPS/ SG issue, 2 storey, synth formations. Devil’wife. The Devil was year round
45/1979 There are powerless to help his wife only with a
Well-accesible 1ha intiltration dripping give birth and asked for help | guide
waters that form from a Rhodope grandmother
L330m ponds, petrified who helped give birth to a
waterfalls, healthy first child
stalactites, etc. The
cave ends with 7
beautiful lakes,
which are filled
with water early in
the spring. The
most attractive
formation is the
large stone
waterfall, sparkling
in white.
HARAMIJSKA Not well- Chasm - Poor on current 4 species, triglobine | Archaeology: Studies have Extreme
DUPKA accesible Pass, Two- | formations, but Plusiocampa found findings from the tourism
storey seasonally formed | bulgarica Eneolithic to the beginning of | offers local
icy forms the Bronze Age cave
L 510 companies
CHELEVESHNITSA | Not well- Horizontal | Various synth 5 species of fauna, of | Legend: It is known legend Access 1s
accesible to formations and which triglobins are | that children and old people | possible
v. Orehovo descending, | gravitational the centipede hiding in the cave were
three- collapses, but Trogodicustridentifer | suffocated by the kardzhalii
storey, generally poor in and the with fire and smoke at the
formations litobiuslakatnicensis | end of the 18th - early 19th
L 303 m

century. Many human bones
were found there.

70




Heritage BG 1/2021

CHELEVESHNITSA | Not well- Precipice A sheer 33-metre 26 crows were Legend: From this cave It is visited
accesible well leads to a large | noticed in 1978 Orpheus has descended into | and suitable
v. Pavelsko L85m hall with a cone of the underground kingdom to | for extreme
collapsed blocks, search for Eurydika tourism
dips of synth
partitions with
sparkling walls,
cave en clears and a
stone forest - a
colonnada of
stalagtones
supporting the
vaulted cave
CHELOVESHNITSA | Not well- Precipice 36-meter well leads | No data available Legend: Nearby is the Dangerous
to the top of a cone fortress of Gordyu voivode, and
v. Zabardo accesible Lo65m of stones and clay, the remains of which still forbidden to
propped up by rock stand on the opposite ridge. visit
blocks After the fall of the fortress,
the Turks threw into the cave
the living captives, the slain,
their horses and their
weapons. The legend was
confirmed in 1962, when
were discovered the bones of
the defenders of the fortress,
tall and short-made people,
and weapons from the end of
the Second Bulgarian
Kingdom.
CHUDNITE P.A.No Passable It consists of two Falls under the Legend says that the creation | Accepts
MOSTOVE 2813/08.11.1961, rock bridges Protected zone under | of the Wonderful Bridges is a | tourists all
GOG, SG no. 38,92 ha, (passage caves) the Birds Directive, | result of the battle between year round
2813/08.11.1961 |1 107 m located 70 m apart. | Persenk the local shepherds and the
(THE WONDERFUL 11/06.02.1962 The largest arch is Dragon.
BRIDGES) Order No.RD-37 about 45 m high
0f21.01.2008, SG and 40 m wide.
No. 100.02.1962 The small bridge is
32/2008 along the river -
impassable, 60 m
long, with a total
height of 50 m, and
Well-accesible the height of the
arch is 30 m. After
it there is a pore
cave, in which the
waters of the River
Hercupria disappear
to reappear on the
surface after 3 km.
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YAGODINSKA

(IMAMOVA

Well-accesible Horizontal,

Two-Storey

Very beautiful and
third in length in
Bulgaria and the
longest in the
Rhodope
Mountains. A gap
with a depth of 15m
connects the two
floors of the cave.
Formations: cave
bissers, synth lakes,
leopard skin,
stalagmites and
stalactites

L8501 m

Archaeology: 1t is an Accepts
. Eneolithic dwelling - an tourists all
42 species of outbreak of the stone-copper | year round

animals, inferior
insect Plusiocampa
bulgarica and
centipede
Troglodicus
meridionale

age and ceramics with
decoration from the Bronze
and Iron Ages.

Legend: 400 of the
inhabitants from the village
were hiden in the cave, but
were betrayed, charred,
walled and suffocated in it by
invaders in the village of
Yagodina,

Sources: Beron et al

(2009); https://bulgarianhistory.org/dqvolskoto-garlo/; https://www.

bulgariatravel.org/bg/ ; https://opoznai.bg/view/borikovska-peshtera?mobi=false; http://www.hinko.

org/bgcaves/viewcaves.php

METHODLOGY

The research is based on the integration of
methods for categorization of sites as a natural
heritage at national level and methods for
assessing, prioritizing and mapping the ecosystem
services which they provide for development of
the recreative industries.

Categorization of sites with qualities
to be nominated for the category
‘natural heritage’ at national level.

The  categorization distinguishes  the
following categories of sites with the meaning of
‘natural heritage’: 1) Established sites of natural
heritage; 2) New sites of geodiversity/ biodiversity
and 3) Cultural landscapes.

The selection is based on a specially
developed system of criteria tailored to the
definition adopted for the purposes of the study:
“The natural heritage is a geospatial natural
element of the socio-ecological system, which
has material and spiritual benefits of sustainable
importance for previous, present and future
generations’”. The criteria also comply with those
adopted by various international conventions and

10 Nikolova, Nedkov, Dimitrov, Borisova, Zhiyanski 2021.
" Nikolova 2020: Second progress report, 28.02.2020.
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other documents, complemented by those which
reflect the importance of the sites at national level
(Table 2).

The selection of the entities under these
five criteria is based on the proposed Index of
Significance (I)!!, of the nominated entity, which
reflects the sum of the number of metrics that have
been given a positive rating for the respective
entity divided by the number of all metrics

[=2X(p, pn)/Z(P,...Py)

Where:

I - Index of Significance

p — Number of positive-rated indicators

for a site
P — Number of indicators

Sites with I > 0,5 have the capacity to be
classified as ‘New sites of the national natural
heritage’. These sites must be assessed as having
national significance. Furthermore, the site should
have maintained its importance to past and present
generations and have the potential to retain its
importance to the future generations.

Sites with I < 0,49 could be assigned to the
category ‘New sites of thenationalnatural heritage’


https://bulgarianhistory.org/dqvolskoto-garlo/
https://www
bulgariatravel.org/bg/
https://opoznai.bg/view/borikovska-peshtera?mobi=false
http://www.hinko
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12. The site 1s known as a source of inspiration for
culture and art.

5. | Business potential for recreative

13. The site has been developed or can be
developed as a recreational attraction, on the base

industries (proven by presence of
sites n official
registers/documents/programming
materials and thematic initiatives)

of its recognized aesthetic qualities;

14. The site has been developed or can be
developed as a tourist attraction;

15. The site has been developed or can be
developed as a sports attraction.

if they bear specific and rare characteristics or
when they are on the territory of protected area
or on the territory of cultural landscapes that meet
the criteria for natural heritage.

All natural sites protected by one or another
normative document, law or international
convention, refer to the category ‘Established sites
of natural heritage’. They must be of supranational
and/or national importance.

Methods for assessment and prioritization
of ecosystem services for recreation and tourism.

The purpose of prioritisation is to identify
those ecosystem services that natural heritage
provides for the development of recreative
industries. There are 48 classes of ecosystem
services evaluated and divided into three main
groups — material, regulatory and cultural. All
ecosystem services relevant to the recreational
industries are identified as ‘Recreational
ecosystem services’ after the evaluation. The
CICES 4.3 classification of the ecosystem services
is used for the evaluation. Assessed are 48 classes
of ecosystem services in terms of their relevance
to seven benefit criteria related to the recreative
industries (Table 3). Each one ecosystem service

3 Popova 1993: 127.

1 Evrev 1999: 38-45.

5 Nedyalkov, Bekyarova 2000: 240.

16 Borisova, Mitova 2020: 366.

7 Priskin 2001: 637-648.

8 Cetin and Sevik 2016.

¥ Cocklin, Harte, Hay 1990: 291-303.
2 Daily 1999.

2 Reid et al. 2005: 155.

2 De Groot et al. 2010: 260-272.

2 Nedkov et al. 2021.

# Nikolova 2020: Second progress report, 28.02.2020.
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in the table is evaluated for each group of
criteria separately for each natural heritage site.
The assessment of the benefits provided by the
ecosystem services to the recreative industries is
made on a relative scale from 0 to 5: 0 (none), 1
(very weak), 2 (weak), 3 (moderate), 4 (high) and
5 (very high). The evaluation criteria are based on
a review of publications related to the concepts
of natural recreonal resources>4!316171819 and
cultural ecosystem services 2022,

The term ‘Recreational ecosystem services’
refers to all ecosystem services relevant to the
recreative industries. Some of them have a
direct impact by creating an environment for
the implementation of recreation activities, and
others controbute indirectly, as factors influencing
individual aspects of recreation. Identifying
and prioritising ecosystem services in terms of
recreation is one of the main tasks in this study.
Prioritisation makes it possible to assess the
relevance of the provided ecosystem services to the
benefits criteria®. For this aim we calculate Index of
Relevance (R)*. Tt reflects the ratio between the sum
of the assessment scores for the benefits provided
by ecosystem services to the number of ecosystem
services from a given natural heritage site:
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CONCLUSION

The results provide a new kind of knowledge
about the recreational potential of the karst
territories in Bulgaria and can be used to optimize
and develop recreation and tourism in these regions.
The categorization of the sites with qualities to be
nominated for ‘natural heritage’ on national level
shows that there are four ‘Established sites of
natural heritage” on the territory of Smolyan district
— the caves Borikovska, Ledenitsata, Uhlovitsa
and Chudnite mostove. From the other thirteen
sites, subject to this categorization, nominated as
‘New sites of national natural heritage’, according
the Index of Significance, are only two caves —
Dyavolskoto Garlo and Yagodinska Caves.

The prioritization of ecosystem services by
all criteria shows that Chudnite Mostove Cave
is rated highest, followed by the Yagodinska,
Uhlovitsa and Ledenitsata caves. The estimates for
the rest sites, vary between different criteria, but
are significantly lower.

The Index of Relevance (R) of the sites shows
that Yagodinska Cave has the highest capacity
to provide recreational benefits, and Borykovska
Cave has the lowest capacity. From the values
of the (R), we can conclude that Yagodinska,
Chudnite Mostove, Uhlovitsa and Dyavolskoto
Garlo caves are very relevant for development
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