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ABSTRACT

In the spatial and regional development of the territory, railway transport is of crucial importance,
dictated by its indisputable advantages such as reliability and regularity. These characteristics are the
basis of the security and the predominantly social nature of the transport of passengers from various
professions and groups of society. This essential role of railway transport is vitally important,
especially in territories with significant spatial limitations of the geographical environment, such as
the mountainous and rural regions. In many cases, this transport not only provides spatial accessibility
but is the basis of the normal functioning of the entire complex of social and economic activities. The
role of mountain railway transport continues to be upgraded with new technical solutions that allow
the development of specialized economic functionalities, fully utilizing the resources of these spaces.
In the national space of the Republic of Bulgaria, railway transport began to play a more significant
role already at the end of the 19th century. Its importance for exploiting the national territory in the
last century formed the backbone of the economy, gradually outlining its industrial profile. In its
development, the spatial focus is predominantly on the plain-lowland and river valley territories. The
evolution of railway transport in the mountainous areas mostly plays a transit role. In addition, there
are also mountainous areas where rail transport has an organizing role to a much greater extent.

The Rhodope mountain massif, with its significant spatial extent, specific geological structure, and
geomorphological development, generates serious infrastructural interest in the territory. The
historical dynamics of the geopolitical processes within this border mountain Rhodope, the significant
demographic potential that has formed, and its settlement and economic development are, in no small
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measure, the result and the role of the few railway lines that continue to exist. An essential role is
played by the so-called "Rhodope Narrow Gauge Railway," which tops the Guardian readers' 2020
ranking of the top 10 best scenic railway journeys in Europe.

The article is devoted to the stages in this railway line's creation, development, and use. The analysis
includes demographic, settlement, and economic assessments of the infrastructural impact in the
various territorial communities within its spatial scope today, as well as the prospects for its future
development and use.

Keywords: Railway transport, Mountainous regions, Rural regions, Local development, Narrow-
gauge railway
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INTRODUCTION

The natural geographical isolation of mountain areas from regional, national, and international
infrastructure networks is a decisive limiting factor in the local development of the settlements and
territorial communities. As a result, the domestic markets of the already limited resources available to
these territories and the few products their local economies produce remain outside the circulation of
national and global economic processes. Even in cases where upland areas are becoming a raw
material appendage of farms in lowland and lowland areas, it is necessary to provide them with
adequate transport and technical infrastructure systems.

With the advent of industrialization, the need to move goods in large quantities, and the
development of modern means of transport such as railways and roads, mountains are increasingly
being incorporated into networks for access, transit, and communication. Questions surrounding these
developments centre on the impact of these increased accessibilities, which are a global phenomenon,
and whether they positively or negatively impact the sustainable development of mountains [1].

Along with the infrastructural and, in particular, transport modernization of these territories in the
initial stage of their economic activation, several forms of classical transport activities that contribute
to preserving the local cultural landscape remain. This makes them an essential part of the resources
for developing several specialized forms of tourism that contribute to the revitalization of the
economy of mountain areas and their sustainable local development.

Narrow gauge railways are a small part of the overall network in individual countries. Even in a
country like India, where this mode of transport has a 170-year history, and Indian Railways is today
the most significant public sector undertaking in the country [2], its relative share in the total length of
the rail network is only 2.4%. Nevertheless, they still play a crucial role in transport services for the
population and economy in the hill areas.

There are also not a few cases where a significant part of the narrow gauge railway network has
lost, in whole or in part, its service infrastructure importance, and many lines on it have been closed
and even dismantled. In contrast, others have been expanded into normal ones. There are many
examples of this situation in the development of the Bulgarian narrow-gauge railway network:

- The first narrow-gauge railway in Bulgaria was opened 107 years ago - in 1916 on the line from
Radomir to Dupnitsa (600 mm gauge and 44.5 km long), was part of a route to the then village of.
Valovishta (today in Greek territory - town of Sidirokastro, in the Turkish period Demirhisar). The
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idea was to take the line to the Aegean Sea, which the Bulgarian people aptly named "White Sea," a
name that is still used today in the colloquial language as a symbol of warmth and beauty;

- The line Ahtopol - Brodilovo - Kosti (600 mm and 33 km) was opened in 1949 and existed for
seven years, after which it was closed and dismantled, but the route was preserved and can be used in
its eventual restoration;

- General Todorov - Petrich - Zlatarevo (600 mm and 31 km) was opened in 1917 and extended
to Petrich in 1969, and the rest to Zlatarevo in 1920 after the Treaty of Neuilly-sur-Seine was closed
and dismantled;

- Burgas - Pomorie (600 mm - 22 km) was opened in 1925, expanded to normal and with a
changed route in 1930, closed for passenger traffic in 2002, dismantled section Pomorie - Vinprom
Pomorie 2004, dismantled section Vinprom Pomorie - mines Cherno More 2010;

- Varvara - Pazardzhik (760 mm and 16 km) was opened in 1928, closed in 2002 and dismantled;

- Dolni Chiflik - Solnik - Dyulino (600 mm) was opened in 1921, handed over in 1923 to the
Ticha Forestry, and closed and dismantled after 1959. In connection with its extension, a part of the
tunnel was dug under the Eastern Balkan Mountains to build a connection with the standard line to
Pomorie. A German delegation from Brandenburg has expressed interest in restoring the forest
railway as a tourist attraction.

- Dupnitsa - Bobov dol - 600 mm was opened in 1917, expanded to normal in 1950, and the two
narrow gauge steam locomotives were handed over for operation on the line Akhtopol - Brodilovo -
Kosti;

- Kazanlak - Arsenal JSC (600 mm) was opened in 1927 for internal factory transport but was
closed and dismantled.

- Kazichene - Vrana Palace is known as the Royal Narrow Gauge Railway (600 mm and 5.5 km).
It was opened between 1906 and 1911 and operated as a steam line until the middle of the century.
The line is a freight and passenger line, and it connects the Royal Station at the village of Kazichane
with the Vrana Palace for the needs of the monarch and the official guests of the King and his family.
There are traces of the track until around 1960 behind the Royal Station to the entrance switches on
the Sofia side and at the Kazichene station. The following travelled on it: the British King George V,
the Emperor of Austria-Hungary Charles | of Austria, the Italian Queen Helena, the Serbian King
Alexander just two weeks before he was assassinated by the Internal Macedonian Revolutionary
Organization (IMRO) in Marseilles, the Romanian King Carol II, the Ottoman Crown Prince Sehzade
Yusuf 1zzeddin, the Grand Duke Alexander Mihailovich (son of the Tsar-Liberator Alexander I1) and
many other famous personalities.

- Kaspichan - Krayina, today, the village of Todor Ikonomovo (600 mm and 72.8 km) was
opened in 1917. Serbian prisoners of war participated in the construction, but it was closed later in
1964;

- Kostinbrod - Pozharevo (600 mm and 11 km) was opened in 1917, and in 1920, it was handed
over to the lIzida factory, later closed and dismantled.

- Kocherinovo - Kula (Bricebor) - Rila Monastery - Kirilova Polyana (600 mm and 37.5 km),
known as the Rila Railway, was opened in 1918, and from 1923, included in the Bulgarian State
Railways (BDZ), closed in 1960 and dismantled;
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- Kula (Bricebor) - Radovitsa (600 mm and 7.25 km) was opened in 1946 as a branch of the main
line of the Rila Railway, closed and dismantled in 1960;

- Plachkovtsi - Prince Boris Mine, today the village of Grubchevo (600 mm and 5 km), was
opened in 1901. In 1947, the BDZ handed it over as the property of Grubchevo Mine, closed and
dismantled in the 1950s, but there are interests in restoring it as an attraction;

- Rakovski (now a quarter of Dimitrovgrad city) - Maritsa mine (600 mm) was opened in 1917
and closed in 1938;

- Rakovski (now a quarter of Dimitrovgrad city) - Haskovo (600 mm and 21 km) was opened in
1922 and expanded to normal in 1928;

- The Tran narrow gauge railway that serves the Zlata mine (600 mm and 40 km) has a history of
several decades. Construction began in 1915, but the section of the route with the completed 300 m
tunnel at the river's gorge. The 300 m-long tunnel remained unfinished after the Treaty of Neuilly-sur-
Seine. The 12 km section Dragoman - Yalbotina (at the coal mine Beli breg), which is now closed and
dismantled, and the 28 km section Rakita, Zvontsi, Zvonska Banya, Transki Odorovtsi, Bobovishte,
Erma, Poganovski Monastery, Vlasi, Komiye, Gorna Darzhina, Sukovo, Belo Pole were built. The
miners call the train "Tsira". By 1942, two smaller tunnels were made to the village of Petachintsi to
connect the sections, but again, the western outskirts were taken away. The Tsira section was closed
together with the mine in 1963. In 1981, the latter's track was asphalted and converted to a convenient
road due to the miniature railway gradients.

- Cherven Bryag — Oryahovo (760 mm and 102 km) opened in 1918.

Construction started from Cherven Bryag on 10 September 1917; on 28 February 1918, the
section to Knezha was opened for operation, and on 15 July - to Byala Slatina. The construction of the
Byala Slatina - Oryahovo section began in early 1922, and by November 1925, it was completed to
the bank of the Danube River near the village of Saraevo. It connected with the main railway line to
Northern Bulgaria on the Sofia - Ruse route, today part of the main line No. 2 Sofia - Kaspichan -
Varna. The line was closed in 2002 and then dismantled.

- The Chukurovo Mine - terminal station (600 mm and 2 km) was opened in 1917 as a rope line
and handed over to the mines for use.

- The Lower Yundola Forestry (600 mm and 5 km) was opened in 1917, handed over to the
Yundola Forestry in 1921, and subsequently closed and dismantled.

- Yambol - Elhovo (600 mm) was opened in 1917 on a horse-drawn railway, widened to normal
and with a changed route in 1930, and closed in 2002, but still needs to be dismantled.

Today, two narrow gauge railways of concise length are used in urban settings and have
attraction functions:

- Kardzhali - The Children's Railway "Pioneer" (600 mm and 1.21 km) was opened in 1962,
located in the park "Recreation and Culture” above the Druzhba Stadium, and operates as an
attraction;

- The Pioneer Plovdiv Railway (600 mm and 1.1 km) was opened in 1979 but closed in 1997 and
reopened in 2007 as an operating attraction [3].

The conclusions that can be drawn from the above information are that narrow-gauge rail
transport occupied an essential place in the initial period of establishing and developing the national
railway network in Bulgaria. With the spatial extension of their geography beyond the mountainous
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areas where they are the most suitable and efficient transport, narrow gauge railways have become
extremely important for several plain, lowland, and valley areas. To extract mineral resources in these
areas, they provide the basic infrastructure and the bulk of the transport service for the leading
economic activities. Their role as the territorial basis for future regular railway routes along some of
the primary spatial axes in the country is also vital. The closure of the vast majority of narrow gauge
railways creates many social and economic challenges in their predominantly rural and extractive
areas, which underpins the subsequent depopulation processes that are intensifying.

MATERIALS & METHODS

This study employs a diverse methodological framework based on general and specialized
research approaches. Several scientific publications, including analytical research materials, archival,
normative, strategic, and planning documents described in both domestic and international literature,
were examined. The opinions and interpretations of various authors and institutions regarding the key
issues related to the research topic were analysed. Based on various scientific approaches, including
spatial (horological) and historical (chronological) approaches, as well as geographical analysis,
comparative analysis, synthesis, and other research methods, the authors present their interpretations
and conclusions on the issues examined in this study.

The data used in the mapping part is derived from two primary sources: the Japan International
Cooperation Agency (JICA) project and the National Statistical Institute of Bulgaria, supplemented
with data from the Population Data Registry (GD "GRAO"). The JICA project provides critical data
on Bulgaria's railway network, essential for creating precise and up-to-date maps. This data includes
railway routes, station locations, and associated infrastructure details. Population data from the
National Statistical Institute of Bulgaria and GD "GRAQ" were used for population density analysis.

These datasets provide valuable insights into the spatial distribution of the population across
different regions, including urban and rural areas, as well as demographic characteristics. Population
data from the 2021 National Census (NSI) were supplemented with the 2023 Population Data
Registry (GD "GRAQ"), providing the most up-to-date demographic information available for the
study. The authors' maps were produced using ArcMap 10.2.2, a component of the ArcGIS suite. This
GIS software application is widely recognized for its advanced geospatial analysis capabilities and
cartographic functions. It played a pivotal role in the execution of the present study, serving as the
primary tool for creating maps of Bulgaria's railway network and conducting population density
assessments within the study area surrounding the narrow-gauge railway.

RESULTS AND DISCUSSION
Spatial, geopolitical, historical, economic and social preconditions

During the First World War, Bulgaria felt a massive lack of fast transport links to the country's
peripheral regions. Many Bulgarian lands were almost cut off, making them easy targets for
belligerent states eager for new territories. The problem was especially severe in the Rhodope
Mountains, the most inaccessible and almost unconnected territory of the national space.

In order to deal with this severe transport problem, in 1915, the government ordered the
exploration of the valleys of the Yadenitsa, Eli Dere (today Chepinska River), and Vucha River and to
choose where to lay the railway to the Rhodope Mountains. In the following 1916, it was decided to
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build a narrow gauge railway from Saranbey station through the gorge of the Eli Dere River, the
Chepinska riverbed, the Avram saddle, and from there along the Mesta River valley to Razlog and
Nevrokop (today's Gotse Delchev). On May 25, 1920, the 19th Ordinary National Assembly voted
and passed Law No. 1257 for the construction of a narrow-gauge 760-mile railway line from
Saranbey station (today Septemvri) to the village of Lazhene (today a district of Velingrad),
Yakoruda, Razlog and Nevrokop.

The question immediately arises: Who will design the line? The first two engineers invited
refused instantly and resigned because of the extremely dangerous and wild Elli Dere. Then, the
young engineer Stoyan Mitov, who had just graduated from Germany, came home to Bulgaria and
was assigned to start designing the route of the narrow railway line from the Thracian lowland to the
Razlog valley.

Work started in 1920, but due to the onset of winter, actual activity was postponed until spring.
So in 1921, workers from the labor conscription formed just then from the office of Alexander
Stamboliiski and headed by engineer Mitov began hard work on the first flat section between
Saranbey station and the village of Varvara. In 5 years - by the summer of 1926, the line broke
through the gorge and reached the village of Lazhene. The work was carried out in harsh conditions
without equipment or mechanization. The ten tunnels in this section were drilled with stone blasts,
picks, and shovels, extremely dangerous for the workers' lives.

The first train in narrow gauge history departed on August 2, 1926, promptly at 11 o'clock. From
Saranbey station, through Varvara station, Banite station, Dorkovo station, Bakardzhiyski Khan
Station, Dolene station, Drenov Dol station, and Chukata station to the last station, Lazhene-
Kamenitsa, the journey lasted 3 hours and 22 minutes. In 1927, the following section was opened
between the villages of Lazhene and Chepino-Banya, today districts of Velingrad. With the opening a
year later of the section from the village of Varvara to the town of Tatar Pazardzhik, the name of the
line was changed by law, and it was called "Tatar Pazardzhik - Nevrokop," with a branch "Varvara -
Saranbey." The law stated that the main starting and terminus station for trains on the line would be
Pazardzhik.

Only in 1937, nine years later, the next section was put into operation - from Chepino-Banya to
Yakoruda station. It was the most difficult to implement. Here - between St. Petka station and
Avramovo station, the railway line climbs five floors, winding under itself through 16 tunnels in just 9
kilometers. We call this facility, unique in the world at this time, the "figure eight" because of the
shape it makes when viewed from above. After Avramovo station, the line makes two spiral descents,
also called "sixes" - covered and open. Thus, it reaches the station Cherna Mesta, and from there, it
descends to Yakoruda along the valley of the Mesta River. The section was put into operation but
needed an official opening. What is unique about the section from Velingrad to Avramovo is that
here, the railway line Septemvri - Dobrinishte remains to this day the only means of transport for
hundreds of locals from the high mountain villages near Tsvetino station, some of which do not even
have a permanently surfaced road. Many of the local population there earn their living thanks to the
narrow gauge railway, which remains vital for this mountain region today.

On July 30, 1939, the section to Belitsa station was opened, bringing the total length of the line
from Septemvri to 101 kilometers. Then, the ceremonial ruler of Bulgaria - Tsar Boris Il himself,
drove the festive train. This event remains a lasting memory in the lives and minds of the local
population as the two wonders - king and train in one.

For the next four years, the section Belitsa - Razlog - Bansko opened on March 3, 1943. This
way, the biggest inner Rhodope valley - the Chepinska Valley - was connected with the Razlog
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valley, between the three mountains Rhodope, Rila, and Pirin, the last two of which are the highest in
the country. Connecting these areas has another important additional demographic and social
significance. It stems from the fact that at the very beginning of the 20th century, after the failed
uprisings for independence, many families from this part of Bulgaria were displaced from the valley
of the Rila River. Places in the Chepino riverbed - today's town of Velingrad. With the extension of
the railway, natural conditions were created to continue the forcibly severed kinship, settlement,
cultural, and economic ties between the populations of these geographically heavily settled mountain
areas.

On December 9, 1945, the 6-kilometre section from Bansko to Dobrinishte station was put into
regular operation. Unfortunately, it remains the last to this day. More than 78 years later, the line still
has not reached its intended endpoint - today's town of Dobrinishte, Gotse Delchev.

The construction of this grand railway project involved mainly soldiers from the so-called labor
conscription - local non-disabled Bulgarians who served the state in constructing extensive facilities
in their respective regions of the country. The Bansko - Dobrinishte section was built with the
voluntary labor of the inhabitants of the then village of Dobrinishte, today a town with dynamically
developing tourist functions.

In the end, all the work on the design and construction of the line was done by Bulgarian
engineers and workers, and the money for its construction came from state loans. The desire of the
people of this mountainous region was significant and even leading in this process. Everyone
understood and appreciated very well the importance of this highly difficult-to-implement
infrastructure facility and how important the railway was for the settlement, demographic, and social
stabilization of the mountain region, for its economic revitalization through the development of new
industrial and tourist functions in many centers such as Velingrad, Yakoruda, Belitsa, Razlog,
Bansko, Dobrinishte, etc.

Even though the narrow-gauge railway only reaches Dobrinishte, it has been the main transport
for passengers and freight along the Mesta for almost half a century. Almost everything needed as raw
materials for industry and not a small part of household goods was transported by narrow-gauge train
to Dobrinishte and, in the south, freight trucks transported another 40 km to the town of Gotse
Delchev. So, to a considerable extent, the "Narrow Gauge Railway - The Little Railway" also
contributed to the development of the area of its planned terminus on the middle reaches of the Mesta
River.

Modern geographical and technical characteristics

The railway line Septemvri - Dobrinishte (line No 16) is an integral part of the National Railway
Network of the Republic of Bulgaria (Fig. 1).

In 2021, the national railway system in Bulgaria includes 4031 km, from which 995 km (24.7%)
are doubled and 3001 km (74.4%) are electrified. Only one of the 28 districts in the country does not
have a railway transport — Smolyan district.

It is the only narrow-gauge railway still operating in Bulgaria, with a 760 mm gauge, also known
as Bosnian type gauge [4]. It is technically single and non-electrified, making it a typical mountain
railway.
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Fig. 1. Geographical map of the railway network in Bulgaria (prepared by the authors).

Its immense geographical importance is that it provides a vital link to some settlements in the
Razlog Valley, the upper reaches of the Mesta River, the northern parts of the Western Rhodopes, and
the valley of the Chepinska River with the Thracian Lowland.

The route of the railway line has a total length of 125 km and starts from Septemvri station at 238
m above sea level (altitude) see Fig. 2 and Fig. 3. It connects with the main railway line of the country
- No. 1 (Sofia - Plovdiv - Nova Zagora - Yambol - Burgas) part of which is on the route of the
international line Kalotina - Svilengrad, and on which the famous Orient Express train runs between
Paris and Istanbul.

Initially, the route passes through flat terrain in the western part of the Upper Thracian Lowland,
crossing at km 1,600 Republican Road 1-8, formerly called "Tsarigradsko Shose." At km 4,600, there
is also the first railway stop, "Pamporovo,” at 271 m above sea level (on the Republican Road Il1-
8402), which was renamed "Lazar Pamporov" on 13 December 2020 and opened in October 1993 for
the needs of passenger train traffic to serve the population in the eastern part of the Varvara village.
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Fig. 2. Physical map of the territory near the narrow gauge railway. Source: [5]

The first railway station on the line is at km 5,750 in the village of. Varvara at 281 m above sea
level. Via an iron railway bridge, the line crosses over the second-class Republican road 11-84. It goes
upstream along the Chepinska River, representing an orographic boundary between the Alabak and
Karkaria Rhodope divisions. In this section, the line runs along the right bank of the river, reaching
Varvarski Mineralni Bani (Mineralni Bani stop), which was later renamed Marko Nikolov, in honor
of the railway cantonner who died in a rockslide while performing his duties. The stop serves the
villages of Varvara and Vetren dol and is the starting point for the Ravno Bore hut.

The railway line passes at km 11,700 through the first and second railway tunnels, which follow
each other immediately, 83 m long. 1928, during the Chirpan earthquake, a displacement occurred,
and a new opening had to be dug in a southerly direction. The old one still exists and is next to the
road, from which it can be seen and used in an emergency.

Immediately before the next railway stop on the route is tunnel No. 3, which in the early 1990s
was merged with tunnels No. 4, 5, 6, 7, and 8 (with a total length of 78 m), at km 13,200 in order to
protect the line from rockslides and landslides. The line then continued to Dorkovo railway station at
km 13,875, which was renamed Tsepina railway station in 1928 (see Fig. 4). In 2003, the additional
railway tracks were dismantled, the station building was closed, and it was converted into a railway
station. It is the starting point for the fortress of Tsepina.
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Fig. 3. Map of the route of the narrow-gauge railway Septemvri-Dobrinishte. Source: [6].

For six years now, the building of the former station has been transformed into the "Narrow
Gauge Museum House," which was opened on 3 September 2017. The building was renovated and
restored entirely with the voluntary work of over 20 people for two years. The museum aims to
promote the centenary history of the narrow gauge railway and thus attract followers to the cause of
preserving the last narrow gauge railway in the country. A rich collection of historical photographs
tracing the entire history of the construction and operation of the Rhodope narrow gauge railway
awaits you in the exhibition. There are photos of heavy construction works, lavish celebrations with
the participation of the then monarch - Tsar Boris 11, shots from the golden period of the line with the
full trains, and the hard years of decay and destruction. Also displayed is an authentic timetable board
from 1985, when 31 trains passed through the station a day. On the second floor, a hall dedicated
entirely to the Pazardzhik narrow gauge railway - the Pazardzhik - Varvara line, closed in 2002. The
former office of the Tsepina station has been restored as close as possible to its original appearance so
that you can immerse yourself in the natural working environment of a railway manager of a time,
mark a retro ticket on a composter as was once done, turn an actual railway switch and see many other
exciting things that accompanied the narrow gauge railway during its existence.
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Fig. 4. Train station of Tsepina. Source: [7].

After the Tsepina stop at km 14,800, there is the 74 m long tunnel No 9. At km 16,100, the line
crosses the road to Velingrad, an iron railway bridge over the river passes on its left bank, and a
cantonment with a permanent presence of a BDZ employee is built to service the barriers at the
crossing. The next stop, Bakardzhiyski Khan at km 17,500, later renamed Milevi Skali, was closed in
2003. From here, the road and the line separated.

In order to gain length for the upcoming sizeable spatial gradient, the line continues along the left
bank of the Chepinska River, passes through the short tunnel No. 10, then over an iron bridge over the
river to reach Dolene station at km 20,520. The station is the starting point for the nearby Milevi Skali
Peak, a historical site. For 10.9 km, the railway climbs 246 m above sea level on the West Rhodope
Chukata hill, reaching the road again and continuing, but at a higher altitude, parallel to it. The
railway reaches the Drenov Dol station at km 24,300, which has been opened and closed over the
years [8], and in the 1970s, was opened as a two-track station to increase capacity but later closed
again.

Entering the Chepinska valley, it reached the Chukata station, renamed on 20 September 1926 to
Kostandovo station [9]. From the station, one can reach the towns of Rakitovo and Kostandovo by bus
and the village of Dorkovo, where the Tsepina fortress and the Pliocene Park opened in 2013. The line
gradually descends to the valley floor in this largest inland valley in terms of area. It runs parallel to
the highway, crosses the Mutnitsa River via an iron bridge, and reaches the railway station of the
village of Ludzene. It was renamed in 1948, becoming a district of the new town of Velingrad [10, 11,
12, 13] (see Fig. 5).

’//// International Journal of Digital Research, Volume 2, Issue 2, 2026 \
© The Author(s) 2026 | Licensed under CC BY 4.0 T



Patarchanov, Patarchanova, & Tsvetkov — Contemporary Challenges and Future Opportunities of
Railway Transport in the Local Development of Mountainous and Rural Regions

Fig. 5. Train station Velingrad - the largest town along the railroad.
Source: https://velingrad-bg.com/wp-content/uploads/2016/06/DSC _5001.jpg

In the section between Septemvri and Velingrad, the railway crosses the Chepinska River three
times with iron bridges and passes through 10 tunnels totaling 380 m [14]. This section has a
maximum gradient of 30%o and a minimum radius of curves of 50 m. It is used in three places [9, 15].
The average gradient from Septemvri to Varvara is 3.9%o, from Varvara to Milevi Skali stop is 20%o,
from Milevi Skali stop to Drenov Dol stop is 25.8%o, from Drenov Dol stop to Kostandovo station is
22.8%o and from Kostandovo station to Velingrad is 9%o [9].

1 Septemvri, Velingrad

Fig. 6. The route between Sveta Petka station and Avramovo station. Source:
https://upload.wikimedia.org/wikipedia/commons/a/al/Sveta petka-Avramovo trackmap.png
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The longest of them and the route of the whole line is tunnel No. 32, which passes under the
Avram saddle. Its length is 314.3 m. Immediately after exiting it, at km 68,360, the line enters
Avramovi Kaolibi station, which was renamed Avramovo in 1983. The station is the highest on the
Balkan Peninsula (see Fig. 7).

After the railway station, Velingrad South, located between str. Dimitar Blagoev and Str. Nikola
Vaptsarov in Chepino neighborhood, the route continues along the left bank of the Ablanitsa River. It
reaches the closed Bistritsa stop. It passes through tunnels No 11, 12, 13, and 14, which are 84 m
long. The railway then reaches the Ostrets railway station, the starting point for Mount Ostrets. A
Thracian sanctuary has been discovered in the western part of the peak. It can be reached along the
"Path of Health."

The railway continued its ascent and reached the Yablanitsa station, later renamed Tsvetino. The
line then runs along the right bank of the short Lyuta River. It passes through the 75 m long tunnel
No. 15 and reaches the railway station St. Petka, located 1043 m above sea level. It serves the village
of St. Petka and is the starting point for Yundola. After St. Petka station is Pashovo railway station,
closed in 2003. On 13 December 2020, the Stoyan Mitov railway stop was opened, named after the
prominent Bulgarian engineer.

Fig. 7. Avramovo station — the highest on the Balkan Peninsula. Source:
https://upload.wikimedia.org/wikipedia/commons/2/2f/Avramovo Railway Station 2013 05.JPG

\\

=~/ International Journal of Digital Research, VVolume 2, Issue 2, 2026 \

© The Author(s) 2026 | Licensed under CC BY 4.0 35



Patarchanov, Patarchanova, & Tsvetkov — Contemporary Challenges and Future Opportunities of
Railway Transport in the Local Development of Mountainous and Rural Regions

The next section of the route (Sveta Petka - Avramovo) is the most difficult in the construction of
railways in the mountainous regions of the country (Fig. 6). Here was built the remarkable
achievement of Bulgarian railway construction - a four-story artificial development, for a distance of
9.8 km, 224 m of altitude are overcome. The railway changes its direction six times. In this section,
the railway line passes through 17 tunnels with a total length of over 2477.66 m.

It is located at 1267.4 m above sea level. It is the starting point for Veliitsa peak (1712 m). After
Avramovo, the line descends along the valley of the Drushenitsa River, a Cherna Mesta River
tributary. It reaches the stop Chisto Tepe, today Smolevo, which is the starting point for Veliitsa peak.
There is also a deviation for Belmeken hut. The railway line runs along two artificial developments.
The first is the so-called carousel, or covered six, formed by tunnels 33 and 34. The latter is 250 m
long. The second is the so-called open six around the naturally formed mound at tunnel No 35, 59 m
long, then reaches the Cherna Mesta stop. It is the starting point for the Belmeken Dam. The railway
line runs along the right bank of the Mesta River. It crosses the Bela Mesta River and Gramada River.

The line then reaches the last station of this stage, Yakoruda. A paved road leads to the
Treshchenik and Granchar huts and Musala Peak (2925 m) [10, 13]. Before the railway construction,
there were no roads along this section. The total length of the route is 43.769 km, the maximum slope
is 31.89%o, and the minimum radius of curves is 70 [15].

The railway line after Yakoruda continues to run along the right bank of the Mesta River, passes
through the stops Yakorudska mineralna banya, Yurukovo, and Dagonovo, and reaches Belitsa
station, which serves not only the town of Yakoruda but also the town of Belitsa. Belitsa also serves
the high-mountain summer resort of Semkovo, as well as Dancing Bear Park [4, 6]. In this part, the
line has a maximum slope of 15%o and a minimum radius of curves of 80 m. During the laying of the
line, 88 culverts and bridges were constructed [14].

Gradually, the line enters the Razlog valley. It reaches the General Kovachev station, which
serves the village of Eleshnitsa and, in the past, was used for transporting uranium ore from the mine
near the village. The route crosses the longest bridge (58.5 m) on the railway line. The next stop is
Guliina Banya, which serves the developing spa and health resort. Banya. After another 5 km, the line
reaches the town of Banya. Razlog, and after a short climb to the city of Banja, the largest ski center
in the Balkans. Bansko. Both stations are the starting points for several sites of the two highest
mountains in Bulgaria - Rila and Pirin (the huts Makedonija, Yavorov, Banderishka; some alpine
lakes - Smradlivoto, Ribni, Bezbozhko; the peaks Vihren - 2914 m, Kutelo, Golyam Mechi Vrah,
etc.). The maximum slope is 15%o, and the minimum radius of the curves is 540 m [14].

The last section is Bansko - Dobrinishte, with a length of 6.6 km. The station (see Fig. 8) serves
the developing spa and ski resort of Bansko. Dobrinishte, the chalets Gotse Delchev and Bezbog, the
Popovo, Bezbozhko, Tevno, Valiavishki, etc.

Rolling stock plays a very significant role in the functioning of the railway, which has been
developing significantly over time, improving its technical capabilities (speed, power, safety, etc.),
passenger comfort, and the variety of freight and passenger cars in the train sets.
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Fig. 8. Dobrinishte station. Source:
https://upload.wikimedia.org/wikipedia/commons/thumb/2/21/Dobrinishte Railway Station 16.JPG/
1280px-Dobrinishte Railway Station 16.JPG

Fig. 9. Steam locomotive 17°. Source: [19]
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The first locomotives to be used on the narrow gauge line were the 17 - 107¢ series locomotives
(see Fig. 9), the designation by small numerals after the series number indicating the gauge for which
the locomotive was designed. They are two-cylinder, built to order for the General Directorate of
Bulgarian State Railways in 1922 at the German factory Reinmetall - Dusseldorf. In 1923, the ten
locomotives of the whole series were delivered. They were also used during the construction of the
Saranbey - Ladzhene section.

During the period 1927-1939, steam locomotives of the 5007 series were used to serve passenger
and freight traffic on the line (see Fig. 10). At the end of 1939, the delivery of the first five
locomotives of the 6007° series was agreed.

Fig. 10. Steam locomotive 5027¢. Source: [20]

They were built in the German Schwarzkopf - Berlin factory. They were delivered in early 1941
and put into service the same year. They aimed to carry freight trains on narrow-gauge sections with
large gradients and many curves in mountainous areas. In 1947, the following ten locomotives of the
series were delivered from Poland. Their construction was carried out in "Pierwsza fabryka
lokomotyw w Polsce" - Chrzanow.

They were put into service between the end of 1949 and the beginning of 1950. In 2004, one of
the second series, 6097¢, manufactured in 1949 in Poland by Fablok, was restored and is now used as
an operating museum locomotive and regularly serves tourist and attraction trips on the line (see Fig.
11).
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Fig. 11. Steam locomotive 6097¢ - refurbished. Source: [21]

In 1942, three four-axle diesel multiple-unit trains and three trailer cars identical to the multiple-
unit trains were delivered by the Hungarian company Ganz to serve passenger traffic on the Septemvri
- Yakoruda line. They were contracted on 9 December 1939 but arrived in August 1941. They were
prepared for trial runs at the end of the year. Due to necessary adjustments to the railway in the
Septemvri - Velingrad section, they were put into service on 10 August 1942,

They were series 81. They consisted of three coupled coaches, each with six second-class
passenger seats in a self-contained compartment and 35 seats, which were wooden and were third-
class, in a typical passenger compartment - saloon. An engine and baggage compartment, a toilet, and
a heating cabin separate the two passenger compartments. Unfortunately, photographs of the 81-00
series are not available, but the locomotives are identical in appearance to those of the 82-00 series
(Fig. 12).
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Fig. 12. Diesel locomotive 82-04. Source: [22]

Series 81-00 locomotives have been in service for 25 years. None of them are extant today. With
the delivery of the first Henschel diesel locomotives, the Kassel series 75 (see Fig. 13), the use of
steam locomotives was discontinued [24].
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Fig. 13. Diesel locomotive 75 006.7. Source: [23]
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In 2022, the thirty-four year old diesel locomotive 77.002.4 (see Fig. 14) was overhauled in the
Ruse plant of Express Service Ltd. and received a certificate of eligibility for the railway network in
Bulgaria.

BG-B0ZPP 52 520677 0624
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]

Fig. 14. Locomotive 77.002.4 — renovated. Source: [25]

The repair was highly complex and lasted a year and three months. The refurbished locomotive
has been completely replaced with a new environmentally friendly and more economical diesel
engine, a newly built digitalized control panel, and an air conditioning system in the control cab.
Under the narrow gauge locomotive modernization contract, the plant is also modernizing another
locomotive for the line.

Passenger services on the narrow gauge line from Saranbey Station to Lazhene Station began in
1926 with the purchase of the first four narrow gauge cars. All were third class, without
compartments, and with typical wooden bench seats of the time (see Fig. 15).
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Fig. 15. Retro passenger car — renovated. Source: [26]

At each end of the carriage are open platforms resembling terraces. The wagons were
manufactured in the Koprivnicka Vozovka AKC SPOL Factory. In 1939, four more wagons were
delivered from the factory of the German company Bautzen, and two years later, eight new passenger
wagons.

They were similar to the first but had a separate compartment with red upholstered soft seats -
second class. After abolishing the third class in the Bulgarian State Railways on June 1, 1956, quite
mechanically, the second class became the first and the third - the second.

In 1968, the Bulgarian plant in the town of. Dryanovo produced new second-class passenger cars
without compartments for the narrow gauge line (see Fig. 16), which, after two years of testing and
improvements - in 1970 - were put into regular service on the line.

By 1974, several more batches of the same carriages were produced and delivered. In addition, a
van car and a buffet car were constructed on their model.

2‘ International Journal of Digital Research, Volume 2, Issue 2, 2026 \
© The Author(s) 2026 | Licensed under CC BY 4.0

42



Patarchanov, Patarchanova, & Tsvetkov — Contemporary Challenges and Future Opportunities of
Railway Transport in the Local Development of Mountainous and Rural Regions

Fig. 16. Passenger car — Bulgarian model. Source: [27]

Fig. 17. Passenger car — renovated. Source: [28]
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The modern development of passenger transport on the line is carried out with refurbished
Bulgarian carriages with modern and comfortable interiors (see Fig. 17 and Fig. 18), which seriously
increases the quality of the transport service.

Fig. 18. Wagon interior — renovated. Source: [29]

The first specialized freight cars were delivered in 1926 to develop freight traffic on the narrow-
gauge railway. Over the next 76 years, freight transport on the line increased enormously. Hundreds
of freight wagons were delivered - vans, flatcars, tank wagons, bulk wagons, etc.

Unfortunately, after 1990, the volume of freight transport drastically decreased, and gradually,
the freight traffic on the Septemvri - Dobrinishte line came to a complete halt in 2002. Thus, the only
freight wagons available today (see Fig. 19) were abandoned to rust on the tracks at the Septemvri,
Velingrad, Razlog, Bansko, and Yakoruda stations.
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Fig. 19. Freight wagons - abandoned at Septemvri station. Source: [30]

The train service operations in the inner tracks of the larger stations on the line after 1961 are
served by different models of shunting diesel locomotives: Deutz series 91-00; "Henschel” - Kassel
series 92-00, 92-01 and 80-001.1 (see Fig. 20); series 94-00, 81-002 (see Fig. 21).
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Fig. 20. Shunting locomotive - 80-001.1. Source: [31]
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Fig . 21. Shunting locomotive - 80-002.1. Source: [32]
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Several technical facilities have been built in the three main sections of the railway line, and
engineering solutions have been implemented to overcome the particularities of the specific
geography of the mountainous area. These are the basis for the exceptional efficiency of the railway
facility, especially in the first few decades of operation when it was the only one in the area's transport
infrastructure. Many continue to underpin the opportunities for securing transport accessibility today
and make it unique. In total, 35 tunnels (see Fig. 22) with a total length of 2,857.86 m have been dug
along the entire railway line. In the section Septemvri - Velingrad, ten tunnels have been built with a
total length of 380 m.

AR R ] oA

Fig 22. The longest tunnel Ne32 - 314,26 m. Source: [33]

Three bridges (see Fig. 23) have been built over the Chepinska River, one each over the
Karkaria, Mutnitsa, and Bistritsa rivers. During the construction of the Septemvri-Velingrad section,
97 tonnes of blasting powder, 262,000 capsules, 260 km of Bickford wick, and 1 900 tons of cement
were used for all the masonry work. The total amount of construction works and supplies of raw
materials and materials amounted to 76 million leva [10].
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Fig 23. Crossing and bridge over the Chepinska River. Source: [34]

During the construction in 1937, 25 tunnels with a total length of 2477.86 m, nine large bridges,
57 culverts, 24 large retaining walls, and numerous fortifications, earth, rock, and other works were
built on the section Velingrad - Yakoruda. After the completion of the extension of the section to
Belitsa, the number of bridges and culverts increased to 356 [16].

Contemporary social, demographic, settlement and economic dimensions

The narrow-gauge railway line Septemvri-Dobrinishte continues to perform essential service
functions today. Its spatial scope includes seven municipalities of two districts - Pazardzhik and
Blagoevgrad, with a total area of 2749.385 sg. km and a total population of 118655 thousand people
(see Table 1 and Fig. 24).
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Table 1. Main geographical characteristics of the municipalities along the railway line.

Population Average

Municioal Area - census | geographical Locat
unicipality ; ocations
(sq.km) 2021. density

(number) | (people/km?)

Towns Villages | Total

(number) | (number) | (number)
Septemvri 349,372 21795 62,39 2 13 15
Rakitovo 246,438 13490 54,74 2 1 3
Velingrad 604,471 32951 54,52 1 20 21
Yakoruda 339,276 9581 28,24 1 7 8
Belitsa 227,477 9206 40,47 1 11 12
Razlog 506,470 18910 37,34 1 7 8
Bansko 475,881 12722 26,74 2 6 8
Total 2749,385 118655 43,16 10 65 75

Based on [35] and own calculations

The area within the railway line's average population density (43.16 people/sq. Km) is below the
national average of 58.68 people/sq. Km. The lower average density results from the area being
almost entirely mountainous (Fig. 24).
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Fig 24. Physical map of the area near the railway (prepared by the authors)

Direct zone of influence

The role of the narrow gauge railway line Septemvri - Dobrinishte for the regional development
of the study area can be defined by defining the zones of influence along the route. The part of the
territory in contact with the route of the railway, whose development and processes - economic and
social, largely depend on the route itself we define as the zone of influence.

According to the methodology of the National Centre for Regional Development (former
National Centre for Spatial Development and Housing Policy), the area of influence of a transport
corridor is divided into direct and indirect. The former covers the settlements between 3 and 5 km
from the route. Regarding the railway, we can look for economic activity around the line and the
stations (Fig. 25).
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Fig 25. Direct zone of influence near the railway - 5 km buffer (prepared by the authors)

The direct zone of influence (up to 5 km) includes 61 settlements from 9 municipalities.
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This includes 11 towns and 50 villages; 27 are in Blagoevgrad district and 34 in Pazardzhik
district (Table 2).

Table 2. Total population of the settlements along the 5 km distance from the railway line.

Settlements

Municipality Towns Villages ! B;?SS‘?ZS o " Pdﬁz?l’rii'fhik Total
Bansko 2 1 3 3
Belitsa 1 8 9 9
Belovo 1 1 2 2
Pazardzhik 2 2 2
Rakitovo 2 1 3 3
Razlog 1 6 7 7
Septemvri 2 10 12 12
Velingrad 1 14 15 15
Yakoruda 1 7 8 8
Total 11 50 27 34 61

As of 2023, according to the data of the "GRAQ", 141 980 inhabitants live in the 5 km zone from
the railway (Table 3, Fig. 27).
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Fig 27. Direct zone of influence near the railway - 5 km buffer with all settlements and their
population and population density (prepared by the authors)
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Table 3. Total population of the municipalities along the 5 km distance from the railway line.

District/ Total } Total Total Total
Municipalit Towns Population Villages Population number of Population
pality P P settlements P
Blagoevgrad 5 33679 22 18570 27 52249

District

Bansko 2 11998 1 74 3 12072
Belitsa 1 3254 8 6118 9 9372
Razlog 1 12843 6 7596 7 20439
Yakoruda 1 5584 7 4782 8 10366
Pazardzhik 6 53890 28 35841 34 89731
District

Belovo 1 3895 1 958 2 4853
Pazardzhik 2 3268 2 3268
Rakitovo 2 13301 1 2829 3 16130
Septemvri 2 11573 10 14450 12 26023
Velingrad 1 25121 14 14336 15 39457
Total 11 87569 50 54411 61 141980

The most significant social and demographic sections are those in the high mountainous parts of
the municipalities of Velingrad, Yakoruda, and Belitsa. In these areas, the role of the narrow gauge
railway continues to be decisive for the daily work and educational journeys of a large part of the
population, especially during the winter period, when difficulties in using the roads increase due to the
deterioration of the weather conditions.

The significant demographic potential of the two Rhodope municipalities - Velingrad and
Rakitovo, as well as their high geographical population density, contribute to the more active use of
the transport services of the narrow-gauge railway. The low incomes of the population in the
mountainous areas, which rely mainly on this transport due to low ticket prices and significant
discounts for students and pensioners, also play a determining role in this respect.

The large number of mainly rural settlements (more than half of the total in the high mountain
area), with the typical dispersed character of these areas, further actively contributes to the use of the
stations and stops along the railway line on a daily and year-round basis by the population living
there.
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In the last thirty years, the role of the railway for the economic activities developed in the
communities along the route has been gradually reduced. The country's total deindustrialization,
particularly the entire Western Rhodope region, is the basis for the suspension of freight traffic on the
line, which severely limits its economic effects. Today, the social role of the line overwhelms the
other functions it is characterized by. Today, the social role of the line is predominant to its other
functions.

New opportunities and perspectives in the development of railway services.

In modern conditions, the narrow-gauge railway Septemvri - Dobrinishte is implementing new
alternative forms of use more often. Tourist attraction trips with the restored vintage steam locomotive
for various holidays (e.g., traditionally for the students' holiday - 8th December) and other events are
becoming increasingly important.

The annual national folklore gathering on the narrow gauge railway under the motto: "With
choirs and songs by the narrow gauge tracks" (see Fig. 28 and Fig. 29), which takes place at
Avramovo, the highest station on the Balkan Peninsula, has now become a five-year tradition and
gives it an additional cultural function.

NETU HAUMOHANEH CbBOP HA HAPOHOTO TBOPYECTBO Vi MPUATE.

Fig 28. With choirs and songs by the narrow tracks [36]
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Fig 29. With choirs and songs by the narrow tracks, in 2023 [37]

A unique opportunity in the active daily use of the line is provided by the rosary of various spas
and spa complexes located near or next to some of its stations (see Fig. 30).

Fig 30. Swimming pool with natural mineral water near the railway [38]
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They are an essential factor in modern economic development and especially in the future
economic specialization of the mountain region in spa, medical, health, and wellness tourism. It
dramatically expands the profile of local, territorial communities while increasing the opportunities to
diversify the rural economy with new alternative services and activities.

Entirely new and very promising is the idea that came to fruition on 30 September 2023, when
the last Bulgarian narrow-gauge railway welcomed three young scientists in the framework of the
European Night of Scientists (see Fig. 31).

SEARCH nbvteBoguten -otr Apo 9B
EBponeucka How, Ha yyeHuTte 2023

'_“, A "\ N P N
2
@ HaceneHo MscTo cbe cbbuTtHe

@ Pogoncka TecHonuHenka
(Hayka Ha 6oppaa)

BuxTe nporpamMara:
https://fresher-researchersnight.bg/

Fig 31. European science night in 2023 [39]

Traditionally, such attractive ideas are carried out on Saturdays in the train "Rodopi," departing
from Septemvri station at 08:57 and arriving in Dobrinishte at 13:17. The passengers of the fast
narrow gauge train had an unusual and unique experience - "Science on board - from the cosmos
inside us, through the geological sights along the route of the only functioning railway with a 760 mm
gauge in Bulgaria, all the way to the distant Space".

Another critical aspect of the railway is the connection with The E8 European Long-Distance
Path. It is an integral part of the European Long Distance Paths (E-routes) network and offers a
remarkable opportunity for intrepid hikers and outdoor enthusiasts. The E8 path is approximately
4,700 kilometers long, starting from Ireland's picturesque west coast to Turkey's eastern border.

The route showcases an astounding variety of landscapes, encompassing rugged coastal regions,
rolling hills, mountain ranges, serene plains, and the cultural vibrancy of both urban and rural
environments. It passes through Ireland, the United Kingdom, the Netherlands, Germany, Poland,
Slovakia, Hungary, Romania, and Turkey.
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Each nation contributes a unique flavor to the expedition, offering distinct cultural influences,
historic landmarks, and awe-inspiring natural landscapes. Highlights include the Irish coastline, the
majestic English Lake District, the enchanting Bavarian Alps, the rugged Carpathian Mountains, and
the historical treasures of Turkey, among numerous other remarkable sights.

In Bulgaria, the path is mainly in the Rhodopes, and it starts from Yastrebets hut in Rila
Mountain and finishes in the village of Mezek. (Fig. 32)
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Fig 32. The E8 European Long-Distance Path crosses the railway at the highest railway station in the
Balkan Peninsula at Avramovo station (prepared by the authors)

In Bulgaria, the path is about 420 km long, and it passes through some of the most famous
places, both in the Rhodope Mountains and the Rila Mountains. One of the first stops along the route
is the highest peak in Bulgaria and the Balkans — Musala Peak. With its 2925.4 m, it gives a majestic
and challenging start to the trek and the opportunity to see much of the road from above.

The suggested tentative schedule is for 13 days of hiking and 4-5 days by bike. Since August
2023, the Bulgarian railway company — BDZ has had a special carriage that can transport bikes in the
train. This is the first carriage ever used for bicycles in Bulgaria and was transformed from a postal
carriage (Fig. 33).
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Fig 33. The first carriage for trains in the narrow-gauge railway [40]

As a leading town in SPA tourism, Velingrad is increasingly playing a role in supporting the
development of alternative tourism activities in the narrow-gauge railway area. The international route
E8 is increasingly promoted in various initiatives of the mineral water bottling company — Velingrad
(Fig. 35).

Fig 34. A Girl with a t-shirt promoting the E8 path [41]
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CONCLUSION

The development of rail transport in mountainous and rural regions is vital for their modern and
especially future sustainable development. The extreme geographical conditions make this mode of
transport an alternative in many mountainous areas where other modes cannot provide security and
regularity throughout the year and day.

Narrow gauge railways continue to be highly suitable for mountainous terrain with steep
gradients and vertical drops that other vehicles cannot negotiate. Their role today and in the future
will be structurally decisive for many mountainous and rural areas of the country.

The Rhodope narrow gauge railway remains decisive for the transport services of a significant
part of the population and the settlements of the seven municipalities through which its route passes.
The predominantly rural character of the territory, with a strong presence of forestry activities in the
local economies, allows for a much more active use of the railway's capabilities in serving them.

Increasing the alternative functions of the compositions on the route by diversifying the services
offered will ensure safe and sustainable development in the future.

The current state and the prospects for developing the narrow-gauge rail-way Septemvri -
Velingrad - Dobrinishte are severe prerequisites for actively upgrading the potential of the railway to
meet its 100th anniversary in 2026.
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