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Abstract

This paper presents a combination of architectural and geographical methods for 
studying the abandonment of Alpine cultural landscapes. It examines the affor-
estation of hay meadows above the Uskovnica Pasture in the Bohinj Mountains 
in Slovenia’s Julian Alps. Written sources on the intensity of changes are rare for 
mountainous areas, and so auxiliary means can be used as indicators. These include 
abandoned architectural elements, such as the hay barns discussed here. This paper 
presents a classification of the levels of decay of these buildings, which were used to 
store fodder over the winter. It uses them as an innovative indicator of changes in the 
cultural landscape. The study presents the results of a comprehensive, long-term ex-
amination of a disappearing cultural heritage: hay meadows in a sensitive protected 
mountain area of the Alps.
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Introduction

The Alps are characterized by landscape (Perko et 
al. 2017), economic (Tasser et al. 2007) and regional di-
versity (Gabrovec et al. 2017). In some areas, low eco-
nomic development and out-migration prevail (Nared 
et al. 2015; Hinojosa et al. 2016) and lead to land aban-
donment. This paper examines the abandonment of  
an Alpine cultural landscape – the mountain meadows 
above the Uskovnica Pasture, Slovenia, located in the 
southwest of  the Pokljuka Plateau (1 100 m a.s.l.) in 
eastern Slovenia’s Julian Alps (Figure 1). The area be-
longs to Conservation Area 3 of  the Triglav National 
Park (TNP). The National Park is divided into three 
conservation areas of  different levels of  protection: 
the first (37.5% of  the territory), second (38.6%) and 
third (23.9%) conservation areas, the first being the 
most restrictive as regards human influence. The third 
conservation area is intended to preserve and protect 
biodiversity ​and the cultural landscape by promot-
ing sustainable development of  settlements (Zakon 
o Triglavskem narodnem parku 2010, Article 6). The 
area was used as a temporary pasture for the livestock 
which was taken there in the first half  of  May. In July, 
the animals were driven to higher altitudes, and the 
area was mown for hay, which was dried for winter in 
the hay barns (Melik 1950; Cevc 1992). This was nec-
essary due to the geographical conditions in the Boh-
inj Valley, which is characterized by small parcels on 
rugged terrain (Melik 1950), high precipitation (2 900 
mm over 150 precipitation days) and long-lasting snow 
cover (Ogrin 1996).

Hay meadows traditionally provided opportuni-
ties for economic activity and integrated people in 
the mountain environment (see Scotton et al. 2014), 
but since mowing stopped in the second half  of  the 

twentieth century, the hay meadow cultural landscape 
is now nearing extinction. Modernization of  farm-
ing in the Alps has led to depopulation and land-use 
abandonment in both remote areas (MacDonald et al. 
2000; Plieninger et al. 2006; Fuchs et al. 2015; Terres 
et al. 2015; Lasanta et al. 2016), and in others which are 
less favorable for farming (Ciglič et al. 2012). Bohinj 
belongs to the Alpine regions where the population 
growth was high between 1871 and 1951, and its pop-
ulation was stable from 1981 to 2000 (Bätzing & Dick-
hörner 2001; Bole et al. 2016; Bender et al. 2017), but 
people were forced to abandon their traditional ways 
of  farming to go and work in the valley. This process 
was accelerated by industrialization after the Second 
World War. Unlike other parts of  the Alps, former 
Yugoslavia supported industrialization as a source of  
progress and inhibited the development of  tourism 
and other tertiary activities (Bätzing 1988). 

In the Slovenian Alps, natural afforestation took 
place, and the share of  forest increased from 45% 
in 1827 to over 70% in 2000 (Gabrovec & Kladnik 
1997). In the study area, too, afforestation is currently 
the most important process. 

The traditional barns used for centuries to store 
hay over the winter are now decaying, thus reflecting 
the processes of  land abandonment and afforestation 
(Andrič et al. 2010). We argue that although this cultur-
al landscape originates in the past, it is still relevant for 
the future (Komac 2009; Scotton et al. 2014) as it hosts 
important cultural heritage, in the form of  the wooden 
hay barns. Agricultural landscapes in fragile Alpine en-
vironments are important not simply for their beauty: 
they also promote cultural ecosystem services, such as 
spiritual, aesthetic and cultural heritage values, recrea-
tion and ecotourism, as well as biodiversity conserva-
tion (Assandri et al 2018). The hay barns were used 
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in this study, in addition to plant succession, as an 
indicator of  traditional land use abandonment. Even 
though similar buildings can be found elsewhere, the 
hay barns are an indelible part of  the hay meadow cul-
tural landscape and reflect the former traditional use of  
mountainous areas (Juvanec 2009; Juvanec & Zupančič 
2014). But for the historical and economic reasons 
mentioned above (depopulation of  the higher grounds 
in favour of  work in other sectors), it is impossible to 
preserve them in a financially viable manner. 

These buildings reflect the natural environment in 
which they are located, and so log cabins made us-
ing the solid timber wall method predominate over 
stone and timber frame buildings (Table 2). Timber 
wall buildings are made of  spruce logs following a 
construction method that is widespread in the Alps 
and which goes back to at least the Hallstatt period 
(1200–1000 BC) (Kušar 2008). The buildings rest 
on four corner stones. The larger ones have ceilings 
constructed with beams; the smaller ones only have 
rafters attached to the timbers around the sides. They 
were used as hay barns and for human habitation. Hay 
barns do not have doors or other openings in the walls 
because the hay was piled up inside and taken out 
through a triangular opening under the roof  in one 
of  the gable ends. Because the hay had to be kept dry, 
the floor is usually raised from the ground, made of  
planks or poles resting on beams. Residential build-
ings have openings in the walls that are reinforced with 
dowels. In the study area, wooden residential buildings 
and stone buildings with wooden roof  beams were not 
very common, because this was not a grazing pasture 
in the proper sense of  the word (Cevc 1995). Only two 
buildings in the area were made following the timber 
frame method. Except for five renovated buildings, all 
the other buildings, including the ruined ones, were 
roofed with wooden shingles.

Figure 1 – Research area above the Uskovnica Pasture.
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Methods

This paper uses architectural and geographical 
methods to present hay barns as a possible indicator 
of  landscape changes in the Alps. It also presents the 
afforestation of  agricultural areas in the protected part 
of  the Slovenian Alps, and its impacts on architectural 
heritage. A database of  buildings was created which 
can be used as a model for managing other fragile 
mountain cultural landscapes. Based on the analysis of  
the afforestation of  hay meadows and documenting 
the hay barns in the area above the Uskovnica Pasture, 
the paper presents a model of  changes in the Alpine 
cultural landscape and the relevant factors of  influ-
ence. The conclusions can be used in future research 
or as an expert basis for decision-makers.

Current conditions in the study area, which con-
sists of  parcels with hay meadows above the Usko-
vnica Pasture and covers 73.5 ha, were determined. 
The buildings were located using historical cadasters 
from 1826 (ARS 2016), current cadasters (GURS 
2015), aerial photographs (GIS 2015), satellite images 
from various dates, and Lidar data (ARSO 2015). The 
GERK online parcel application (MKGP 2015), aerial 
photographs and GPS (Garmin Etrex Vista) were used 
for field studies. The figures were produced using Au-
toCAD 2013 software.

The share of  forest in 1826 was determined from 
the Land Cadastre (ARS 2016), in which land use was 
described for individual parcels. The parcel land-use 
data were then used to calculate the forest area. For 
the years 1956, 1980 and 2016, forest area (percent-
age) was determined by analysing the aerial and ortho-
photographic images of  the years in question obtained 
by the Surveying and Mapping Authority of  the Re-
public of  Slovenia and using the AutoCAD program. 
This program was also used to create Figure 4, which 
shows areas covered by forest in 1826, 1956, 1980 and 
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2016. Figure 4 was produced using the cadastral map 
or aerial photo layer, the parcel boundaries, and the 
boundaries of  the research area layer. The extent of  
the forest, individual trees and groups of  trees were 
then determined, and the final layer, representing the 
changing forest area, was produced. We were then able 
to determine the share of  forests in the area under 
consideration for the period 1826 to 2016 using the 
AutoCAD 2013 program.

Readers should note, however, that in Slovenia 
the Surveying and Mapping Authority records actual 
and planned land use (forest land, agricultural land...) 
for each parcel, and that the share (percentage) of  
planned and actual land uses can vary greatly depend-
ing on the frequency with which the database is updat-
ed. Likewise, both values ​​can differ from the situation 
in nature. Our continuous multi-annual fieldwork has 
shown that the forest area reached its greatest extent 
in the period 2010 to 2015, since some parts of  the 
forest have been cut down since 2015.

An archive was produced documenting each build-
ing identified (Figure 2), using the documentation 
form created by the authors and inspired by the meth-
od used by Fister (2002) for the Corpus of  Slovenian 
Architecture (ARS 2016). Additional information was 
obtained using the e-Land Register portal (VSRS 2015) 
and data provided by the Surveying and Mapping Author-
ity of  the Republic of  Slovenia (GURS 2015).

A building’s degree of  preservation was determined 
by analysing the state of  individual building elements 
and the possibility (or not) of  renovating or replacing 

the damaged parts. Six levels were established (Fig-
ure 3). The levels were developed by the authors ac-
cording to the sequence for the deterioration of  the 
vital elements of  wooden buildings due to moisture, 
and by taking into account whether the elements of  
a wooden building could be renovated, as presented 
by Herzog et al. (2008) and in a paper on wood de-
cay (United States Department of  Agriculture, For-
est Service 1986). The classification for deterioration 
is therefore transferable to other areas with a similar 
geographical context. 

Level A includes buildings without visible damage. 
Level B includes buildings with deteriorating roofs, in 
which the roof  beams are not damaged to the point 
where they need to be replaced, and so only the roof-
ing needs to be replaced. Level-C buildings have ru-
ined roofing or badly damaged rafters, so both the 
beams and the roofing need to be replaced, but not 
the wall construction. For level D, the roof  has com-
pletely collapsed and the upper logs forming the walls 
have also been damaged, necessitating their replace-
ment. For level E, the walls are so badly damaged that 
renovation is no longer possible, although the extent 
of  the building’s layout can still be identified. A ruined 
building (level F) means that it is still possible to find 
the decaying remains of  logs and nails, and perhaps 
some of  the building’s contents, such as farm tools. 
For this category, it is usually possible to determine the 
building’s precise location extent and purpose. 

For the hay barns in our study area, the decay rate 
was calculated based on the data for the succession 

Figure 2 – Example of  a document from the archive (Kušar & Kušar 2018) for a hay barn, presenting location, cadastre number, 
owners’ names, state, area and date. © Kušar
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Table 1 – Land use in the hay meadows studied  (GURS 
2015).
Land use Planned use Actual use 

[%]

Prime and other agricultural land 86.0 13.7

Forest 14.0 85.9

Built-up area 0.0 0.4

Table 2 – Condition of  60 buildings, their intended use and construction type.
Condition Standing 

(Level A)
Deteriorating  
(Levels B–E)

Only the location can 
be identified (Level F)

Gone  
completely

Use

Hay barn 5 8 10 0

Other buildings (e. g. residential, other farming 
or auxiliary buildings) or not possible to identify

29 0 0 8

Construction

Solid timber 22 8 10 0

Timber frame 1 0 0 0

Stone & timber 11 0 0 0

Not possible to identify 0 0 0 8

from one level of  deterioration to the next (A–E). The 
speed of  deterioration from one level to the next was 
calculated for each building and then averaged. The 
data were then used to provide an average decay rate. 
This enables us to predict roughly what the situation 
will be in the future, which is important for governance 
of  land use and other activities in the TNP protected 
area, but also in other similar geographical contexts.

Results 

Deforestation and afforestation
In the Slovenian Alps, first the grassland areas above 

the tree line were used for grazing (Cevc 1992); later 
on, people started cutting down forests. The forest in 
the study area was cleared before the first cadasters 
were produced: in 1826, 97% of  the area comprised 
pastures and meadows (Figure 4).

Even as late as 1956 and 1980, there were only a 
few trees in the hay meadows studied. This was fol-
lowed by a period during which mowing was aban-
doned and afforestation took place. In the past five 
years, not even a single hay barn was used for storing 

hay. The percentage of  forest was the highest between 
2005 and 2010 (95%), while in spring 2016 the area 
was 6.77% meadows and pastures and 93.22% forest 
(Figure 4).

In terms of  planned land use, most of  the area 
is categorized as prime or other agricultural land. 
However, the situation is exactly the opposite with 
regard to actual use, with forest being the predomi-
nant element (Table 1). The great discrepancy between 
planned and actual use points to the intensity of  af-
forestation, which was also confirmed by the analysis 
of  aerial photographs (GIS 2015). The oldest aerial 
photograph available (from 1956) shows that individ-
ual trees grew fairly evenly across the hay meadows. 

TYPE A
without damage

TYPE B
individual shingles missing

TYPE C
ruined shingles, damage rafters

TYPE D
collapsed roof

TYPE E
damaged side timbers

TYPE F
ruined building (traces only)

Figure 3 – Sequence of  the deterioration of  a hay barn. © Kušar
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Common beech (Fagus sylvatica) usually grew next to 
hay barns. This considerably accelerated the later af-
forestation, as the seeds were distributed dozens of  
metres away from the parent tree, with one-third of  
the trees being seeded within four to five years after 
abandonment and one-third within six to fifteen years. 
The process then slowed down significantly, and after 
fifteen years forest predominated in some areas at el-
evations of  800 to 1 200 m (Tasser et al. 2007).

A comparison of  the 1826 cadastre (Figure 5) and 
the present situation shows small differences. There 
was little parcel sharing or pooling. Some individual 
breakdowns of  boundaries occurred due to the sale 
of  a building (and the land around it) to a new owner. 
Abandonment and afforestation also demonstrate 
that the state of  their land is relatively unimportant 
to owners. On the other hand, the attachment of  the 
population to the land, the legislation that makes agri-
cultural land sales to non-farmers more difficult, and 

the prohibition of  the construction of  buildings and 
changes in use within the TNP have caused cadaster 
plots to remain as they were.

Buildings 
Originally 71% of  all parcels had a building on 

them (Figures 5, 6, and 7). In 1826, there were 47 
buildings in the study area; today the cadaster shows 
53 sites with buildings, which our study found to be 
in various states of  preservation. The cadaster also in-
cludes buildings that have completely vanished. The 
records of  the Slovenian Surveying and Mapping 
Authority (GURS, 2015) include 9 residential and 23 
non-residential buildings; as many as 30 hay barns are 
not listed at all. The majority of  buildings correspond 
to their original locations, recorded when the cadaster 
was first produced. Based on the field inspection, we 
found buildings in various states of  preservation (Ta-
ble 2 and Figure 7).

Figure 4 – Tree-covered area (green) in 1826 (based on cadastral data), 1956, 1980 and 2016 (based on aerial photos) (ARS 
2016; GURS 2015).
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Figure 5 – Changes to cadastral borders from 1826 to 2016.

The majority of  the buildings were originally used 
as hay barns. Later on, the number of  outbuildings 
decreased and the number of  residential buildings 
increased. In the past 200 years, 23 hay barns have 
kept their intended use. Of  these, 16 are falling into 
ruins, and for two of  them the location and purpose 
can be identified only from their remains. There are 17 
residential buildings in the area, mostly holiday homes 
built from scratch or converted from older outbuild-
ings in the 1980s, before the TNP extended into this 
area. Half  of  the buildings and 70.3% of  the parcels 
are owned or at least co-owned by locals (Table 3).

The deterioration of  the buildings depends primar-
ily on the intensity of  the afforestation in their direct 
vicinity. It is difficult to determine the exact chrono-
logical course of  this deterioration because it is in-
fluenced by many factors, such as humidity (Torelli 
& Čufar 1983), light (Hon 1991), fungi and insects 
(Pohleven 1998), and micro-location. If  the roof  is 
maintained, the deterioration process is slowed down, 
regardless of  whether the building stands in a forest 
or an open space.

Of  the 23 hay barns, only five are in a good condi-
tion (Figure 7). This is mostly thanks to the care of  the 
owners, seen in roof  renovation (four cases, or 17%). 
Another measure is the maintenance of  the environ-

ment – preventing afforestation (three cases, or 13%). 
Ten hay barns (44%) are in a state of  total ruin (level 
F), and 8 (35%) are in various stages of  decay. The 
process of  decay is fast, which is shown in Figure 9 
for the ten most-exposed barns. On average, a build-
ing will fall into the next level of  decay in approxi-
mately five years if  it is not renovated. Based on the 
procedure described in the methods section, it can be 
deduced that the average linear decay rate for the pe-
riod 2016–2035 will be about 0.5 units per year, which 
equates to an annual decline of  about 4.8%. The decay 
rate is exponential and can be described by the follow-
ing equation:

y = 1.038 e–0,073x (R² = 0.93).

If  they are not maintained, the current (for year 
2016) 10 buildings will fall to an estimated 9 in 2020, 5 
in 2025, 4 in 2030, and just 3 in 2035. In just 20 years 
or so, if  the most-exposed hay barns are not main-
tained all traces of  the majority of  them will probably 
disappear entirely from the surface of  the ground.

The photographs taken over a longer period (Fig-
ure 8) show that a wooden building deteriorates to a 
point beyond repair in approximately thirty years (see 
green line in Figure 9), for which the only solution is to 

Table 3 – Buildings by use in 1826 and in 2016.
Type of building 1826 cadaster 2016 field inspection Owned by locals

Outbuilding (hay barn) 32 23 18

Other outbuilding 5 29 10

Not possible to identify 10 8 6

Total 47 60 31

N

300 m0

CHANGES TO CADASTRAL BOUNDARIES 
BETWEEN 1826 AND 2016

RESEARCH AREA BOUNDARY

BUILDING SHOWN ON THE 1826 
CADASTRAL MAP

Map by: Domen Kušar

Source: ARS 2017
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replace it with a new building. In the study area, 78.3% 
of  hay barns are in various stages of  decay or have 
already decayed completely. The buildings in the east-
ern part of  the Uskovnica Pasture have avoided this 
process, thanks to repairs carried out to their roofs. 
Buildings made of  a combination of  stone and timber 
are less likely to be affected by the process of  deterio-
ration. 

Discussion

Alpine landscapes contain a significant share of  
past landscape elements, including architectural ones 
such as hay barns. Inventorying these structures in 
part of  the TNP over recent decades made it possible 
to archive data on individual structures and to relate 
them to the landscape processes that reflect socioeco-
nomic development.

The area studied has a long history as a rural sys-
tem maintained by people. In this case, one cannot 
talk about a natural condition of  the landscape as a 
referential condition of  protection regimes (Antrop 

2005). The landscape does not simply revert to the 
original, pre-agricultural or natural landscape through 
land abandonment and afforestation, but becomes a 
new non-agricultural rural cultural landscape. Due to the 
absence of  productive use, the emerging landscape is 
no longer people-friendly (Höchtl et al. 2005); moreover, 
its abandonment even has detrimental effects on en-
vironmental parameters (MacDonald et al. 2000), aes-
thetic value (Smrekar 2016), and economic activities 
such as tourism, as forest now predominates in the 
areas of  the former hay meadows. 

In this study the hay barns were used as a tool to 
qualitatively determine the intensity of  the processes 
related to rapid afforestation and deterioration of  
the buildings due to lack of  roof  maintenance. Even 
though in principle the buildings that still exist are 
protected by the TNP Act (Zakon o TNP 2010), they 
have not been recognized and protected as part of  the 
area’s cultural heritage (Drole et al. 2012). 

The deterioration of  the hay barns resulted primar-
ily from the social, cultural, economic and historical 
changes after the Second World War (i. e., during the 

Figure 6 – Types of  buildings around 1826.

WOODEN HAY BARN

PROBABLY WOODEN 
HAY BARN

OTHER BUILDINGS

PROBABLY OTHER 
BUILDINGS

0 300 m

RESEARCH AREA 
BOUNDARY

Map by: Domen Kušar

Source: ARS 2017
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1950s and 1960s) in the Slovenian farming system 
(Pučnik 1965; Andrič et al. 2010), when a tenth of  the 
buildings located primarily on the edges of  the cadas-
tral district or further away from the road began to 
deteriorate. As elsewhere in the Alps (Monteiro et al. 
2011), the economic situation and the collapse of  the 
communist system during the 1990s, and the subse-
quent globalization during the same decade, caused 
the deterioration of  at least a quarter of  the buildings 
in the area. Using the method proposed here, which 
relates architectural and geographical perspectives, we 
can assess future changes to the interesting Alpine cul-
tural landscape of  hay meadows, which are especially 
important in touristic protected areas, such as TNP.

In recent years, discussions have been held in the 
Bohinj area regarding the impact of  TNP on local 
people’s lives. The initial hopes for a positive attitude 
from the government and TNP later grew into disap-
pointment over the restrictions imposed by the park, 
especially with regard to spatial changes (Gabrovec et 
al. 2017). The private owners of  holiday homes who 
maintain the buildings and their surroundings also 
face problems, as they are often not allowed to recon-
struct their buildings due to park restrictions (Koder-
man 2014). 

The area studied is clearly at a tipping point. On 
the one hand, it contains cultural heritage elements 
linked to traditional Alpine farming that have been 
overlooked until now; on the other, it is subject to 
the strict requirements of  the protected area of  TNP. 

Field research has shown that the grasslands around 
the residential buildings are maintained, but there is 
a rather large number of  buildings at different stages 
of  decay which, without maintenance, will disappear 
in the next few decades. As changes in the plant com-
position of  hay meadows are relatively slow, the cul-
tural landscape could be preserved through minimal 
maintenance (Pavlů et al. 2011) and decentralized use 
of  Alpine resources in environmentally and socially 
responsible ways, in order to sustainably preserve rich 
cultural landscapes and alpine-specific forms of  life 
and the economy (Bätzing 2015: 13).

Conclusion

This paper presented cultural landscape changes 
in an Alpine area. Because of  the abandonment of  
traditional farming methods and the resultant affor-
estation, the traditional hay meadows and their associ-
ated hay barns are disappearing (see Schermer et al. 
2016). A typical cultural landscape and the traditional 
construction methods which are an important part of  
Alpine cultural and technical heritage are also disap-
pearing. The third conservation area of  TNP is sub-
ject to building restrictions, and maintenance of  the 
cultural landscape is supported. The future develop-
ment of  the area will largely depend, therefore, on the 
protected status of  the cultural landscape and the pro-
tection regimes within TNP. We present a classifica-
tion for the deterioration of  hay barns and residential 

Figure 7 – Types and condition of  buildings in 2016.
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buildings, aiming to make this a proxy for the detec-
tion and projection of  landscape changes. The use of  
traditional techniques in the renovation of  buildings 
and of  traditional construction methods for new de-
velopments in the area (see Bole et al. 2014) can also 
be used to determine the state of  preservation of  the 
cultural landscape more widely and can thus be ap-
plied to other areas.
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