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1. Introduction

The Krkonoše Mountains (known also as The Giant Mountains) 
have been a traditional area of mountain farming in the past 
centuries. Of the mountains in Czechia, the Krkonoše Mountains 
have always had less arable land, therefore pastoralism and 
forestry are traditionally very widespread. Industry developed 
in the valley settlements, and activities related to tourism have 
long history in the area.

Since the 16th century, higher mountain locations above the 
tree line (edge of the habitat at which trees are capable of grow-
ing) have been used for seasonal mountain pastoralism, which 
represented an analogy of alpine pastoralism adapted to local 
conditions. Experiences with mountain pasture were brought 
to the Krkonoše Mountains by the colonists, who were called 
in here as lumberjacks from Alpine countries. They developed 
pastoralism, mainly cattle grazing, on forest-free areas. Since the 
17th century, but mostly in the 18th century, summer mountain 
huts were built (e.g. the Dvoračky, the Martinova bouda, huts in 
Rokytno, and many others). Most of them appeared at an altitude 

of 1,000–1,300 metres a.s.l. The mountain huts were used not 
only for grazing, but also for harvesting of hay.

The decline and disappearance of mountain pastoralism 
occurred in the middle of the 19th century in connection with 
the prohibition of grazing in the forest (1866) and the ban on 
grazing above the tree line (1897). At the end of the 19th century, 
it was decided to plant mountain pines to prevent avalanches 
from falling. Occasional mowing and harvesting of hay, which 
was still common during the First Czechoslovak Republic period 
(1918–1938), was maintained longer than the pastoralism. Moun-
tain huts have been transformed into holiday cottages for summer 
and winter tourism, many of them also disappeared. The expul-
sion of the original Czech German population immediately after 
World War II (1945–1946) and the proclamation of the Krkonoše 
Mountains National Park (1963) contributed to the complete ces-
sation of agricultural use of the Krkonoše Mountains.

The change of the Krkonoše Mountains landscape can be 
characterized as follows:
A. The original natural forest landscape with subalpine vegeta-

tion in the highest altitudes above the tree line changed from 
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Fig. 1 — The core area of interest. Map basis: Data50;
Orthophoto © The State Administration of Land Surveying and Cadastre, 2019.
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Fig. 2 — The wider area of interest.
Map basis: Data50.
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Fig. 3 — Land use/cover in cadastres Horní Rokytnice nad Jizerou, Rokytno v Krkonoších, Bedřichov v Krkonoších and Labská in 1840—1842 and 2018.
Map basis: The State Administration of Land Surveying and Cadastre.
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Current state (2018)

Tab. 1 — Proportion and change of land use/cover classes between 1840–1842 and 2018

Land use/cover class proportion in 1840–1842 (%) proportion in 2018 (%) change (% points)

built-up areas 0.29 0.85 0.56

remaining areas 2.89 3.32 0.43

water areas 0.54 0.77 0.23

forest areas 48.49 59.57 11.08

arable land 11.31 1.69 −9.62

permanent grassland 36.47 13.58 −22.89

permanent cultures 0.01 0.17 0.16

alpine treeless 0.00 20.05 20.05
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the 16th to the 18th century into the landscape of mountain 
farming (tillage and pastoralism, in higher altitudes exclu-
sively pastoralism), with a high proportion of forest;

B. mountain farming and deforestation peaked in the 18th cen-
tury and mid-19th century; since the middle of the 19th century 
there has been a decline in mountain farming, arable land and 
grassland decline, the share of forests has increased, the func-
tion of the landscape has changed from the productive forest 
and agricultural landscape to the recreational landscape;

C. tourism and sport prevail in the present landscape and its 
nature protection is important.

For the purposes of this project, the so-called core area has been 
delimited and most analyses are carried out in this core area 
(Figure 1). It includes the municipal areas of Horní Rokytnice 
nad Jizerou, Rokytno, and Bedřichov v Krkonoších. The wider 
area of interest (see Chapter 1 of Atlas for more details) is shown 
in Figure 2.

2. Area of Interest: Main Features

The Krkonoše area of interest is part of the geomorphological 
unit of the Krkonoše, which is the highest mountain range in 
Czechia. Geological bedrock consists mostly of metamorphic 
rocks, only the highest positions of the ridge (close to the Czech-
Polish state border) are built of deep igneous rocks. Quaternary 
coverings consist mainly of slopes with a high proportion of 
rough skeleton, steep slopes and exposed mountain lands, stone 
debris, blockfields and block streams.

The relief of the highest Czech mountain range typologi-
cally corresponds to a highland with an altitude difference of 
450–600 m, exceptionally up to a high mountain. The elevation 
of the core area ranges between 500–1,509 m a.s.l. The relief of 
the mountain range contains remnants of flattened surfaces in 
the top parts of the border and inner ridge, while the southern 
slopes are intensely disaggregated by deep erosive cuts of slope 
streams. Numerous glacial and periglacial relief forms, such 
as karsts, structural soils, isolated rocks and rock walls, occur 
at high altitudes of the range. The relief is generally very rug-
ged and sloping (slopes inclined 10–25° dominate, steep slopes 
inclined more than 25° are no exception).

The Krkonoše model area lies in a cold to a very cold climatic 
area rich in precipitation. The average annual temperature drops 
with altitude (from 6 °C in the Jizera River valley to 1–2 °C on 
the ridges of the Krkonoše Mountains above the tree line). The 
average annual precipitation also varies depending on altitude 
and exposure to prevailing winds from 800 to 1,300 mm. Winter 
is characterized by permanent snow cover. However, the dura-
tion of snow cover varies greatly depending on altitude and slope 
exposure and ranges from 90 to 150 days per year.

The area lies in the phytogeographical area of the Czech 
Oreophyticum (mountain flora area), specifically the phytogeo-
graphical district of the Krkonoše Mountains). In the Krkonoše 
Mountains, there are 5 forest vegetation levels (according to 
altitude) – fir-beech, spruce-beech, beech-spruce, spruce, and 
mountain pine. Potential natural vegetation is formed by the 
beech, spruce beech, climax spruce and altogether a complex 
of mountain pine and alpine vegetation above the tree line, 
which lies at the average altitude of 1,250–1,300 m a.s.l. On the 
flattened surface in the spring areas of the Labe (Elbe) and Úpa 
rivers, areas of mountain bogs can be found.

Cultivated spruce monocultures predominate in the current 
vegetation cover. A mixed forest with beech is rare. Arable 

land, which was an integral part of mountain farming in the 
area in the past, is no longer to be found here. Non-forest areas 
mainly consist of permanent grassland, which mostly lost their 
production function. These grasslands are cut as part of land-
scape maintenance and are used for skiing in winter, only to a 
small extent they are used as pastures. Pasture above the tree-
line of the Krkonoše Mountains peaks ceased long ago – these 
localities have been gradually overgrown by mountain pines or 
stunted spruce trees. Nevertheless, significant and vast areas of 
forest-free subalpine meadows are maintained especially on the 
peaks of the ridges. The forest-free area is also maintained on 
avalanche tracks, rocky outcrops, karst walls, blockfields and 
wet areas of mountain bogs. Recreational areas of ski resorts are 
constantly expanding.

The model area is part of the Krkonoše Mountains National 
Park, the oldest and most important national park in Czechia of 
international importance. The most valuable localities are those 
in the first zone of the national park in the subalpine zone above 
the tree line (the so-called Krkonoše Mountains tundra).

The Krkonoše area of interest has mostly peripheral location 
with a low density of transport lines of national importance. 
However, the peripheral position and relief (from 500 m a.s.l. to 
1,300 m a.s.l.) are an advantage from the viewpoint of the prevail-
ing recreation and sports functions on most of the model area. 
In the area of interest, fundamental change in the number of 
residents and the disappearance of mountain farming occurred. 
Along with the increase in the number of visitors, water require-
ments grew and problems with waste disposal increased. Ski 
lifts, cable cars and other technical facilities were built to 
ensure the recreational function. This has created demands for 
the construction of new and reconstruction of existing access 
roads, parking lots and a wide range of service facilities. Land 
use/cover in the Krkonoše Mountains, and thus its landscape, 
has completely changed.

About 75% of the area of interest has an agricultural land 
with a value below 1.1 CZK per square metre. Even the rest of 
the area has an official price of agricultural land fund far below 
the profitability limit of agricultural management. In addition, 
the area of agricultural land in this area is very low in all cadas-
tres and consists mainly of permanent grassland. If there are 
agricultural farms, their focus is clearly on cattle grazing and 
hay production. Throughout the model area, a high proportion 
of forest areas has been increasing since 1896.

The Krkonoše Mountains area of interest is characterized 
by a fundamental change in its functions during the monitored 
years.

In traditional society, the function was residential and 
productive (agriculture and forestry). At present, the key func-
tions are environmental protection (the Krkonoše Mountains 
National Park and Protected Landscape Area), water manage-
ment and recreation and the original functions diminished or 
mostly disappeared. In the past, this model area was relatively 
overpopulated, so the population worked hard to maintain their 
livelihood through agriculture even in very inhospitable con-
ditions. At present, there is a significantly smaller number of 
residents living in the area and the overall focus of the area is 
determined primarily by the needs of tourists and holidaymak-
ers. Various sources mention around 10 million visitors a year 
in the Krkonoše Mountains per year, which, due to the size of 
the protected landscape area or the national park, represents a 
significant threat to its environment. It can be assumed that in 
the future the current focus of residential and recreational func-
tions in this area will rather strengthen while environmental 
functions will be threatened.
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Fig. 4 — Models of landscape — Krkonoše in 1936, 1953 and 2018. Source: Aerial photos © Military Geographical and Hydrometeorological Office 
in Dobruška, Ministry of Defence, 2018; Orthophoto © The State Administration of Land Surveying and Cadastre, 2018.
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3. Results

3.1 Landscape and Land Use/Cover Changes

Figure 3 and Table 1 compare how the landscape looked like in 
the 1st half of the 19th century (1840) and its state at the present 
(2018).

The landscape of mountain farming in the Krkonoše Moun-
tains has changed significantly since 1840. The changes led to an 
extensification and overall decline or disappearance of agricul-
tural function. Arable land, which in the period of stable cadastre 
covered a small area, but e.g. in Horní Rokytnice could be found 
also on steep slopes in higher altitudes, until 2018 practically 
disappeared. In Horní Rokytnice it was replaced by permanent 
grassland, the area of the forest increased. In Rokytno and 
Bedřichov, the situation was different, as farming was completely 
discontinued, and forests expanded. In some places (zone I of 
the Krkonoše Mountains National Park) in accordance with the 
Nature Protection Act, non-intervention areas have been defined 
(they are left to spontaneous development without any manage-
ment activities). Forests in large areas prevail at the present time, 
and in the highest parts (above the tree line from about 1,300 m 
a.s.l.), where previously farming (especially grazing) was com-
monly practiced, there is a non-intervention zone – a rare relict 
arctic-alpine tundra with mountain pine, herbaceous communi-
ties, lichens, mosses, peat bogs and springs, glacial karsts and 
rocks (also called as an alpine forest-free zone).

The original mountain agricultural landscape on the ridges 
of the Krkonoše Mountains is disappeared, but speculations 
about the suitability of farming in these areas continue until 
nowadays. Despite the absence of detailed knowledge about 
the state of nature during the era of intensive farming (say, for 
example, 100 years ago), it is supposed that the biodiversity was 
higher than it is today. However, is the (undocumented) decline 
in biodiversity at present related predominantly to the lack 
of management? And is such a decline necessarily a negative 
phenomenon? For example, by comparing aerial photographs 
from the 1930s with hundreds of contemporary ones, one can 
see huge changes in the landscape of the Krkonoše Mountains 
ridges (and of course not only of them). On those pre-war 
photographs, areas where mowing (grazing was already quite 
marginal affair) are commonly found. Significantly lower occur-
rence of mountain pines is interesting, and on the other hand, 
you can see a greater degree of disturbance in the form of dense 
network of roads.

The above-described land use/cover changes are comple-
mented by the 3D landscape models of the area of interest 
(Figure 4). The models show changes in the landscape, such as 
the development of built-up areas (Bedřichov, Horní Rokytnice) 
associated with recreational use of the area, including the devel-
opment of winter sport resorts (Medvědín, Lysá Hora). Signifi-
cant changes of the landscape structure are visible especially 
between 1936 and the 1950s. Extensification of landscape man-
agement is also reflected in a significant increase of forest area, 

Fig. 5a — Horní Mísečky with Kotel in the background. Source: Archive of the NAKI project no. DG18P02OVV008. Photo (2018): Zdeněk Kučera.

Fig. 5b — Labská Bouda. Source: Archive of the NAKI project no. DG18P02OVV008. Photo (2018): Zdeněk Boudný.
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mainly in the northern part of Horní Rokytnice nad Jizerou. 
There are also noticeable changes in afforestation at the expense 
of grassed areas, forest regeneration (Bedřichov) and spreading 
of the mountain pine in the top parts of the depicted area.

Figures 6–9 show wider perspective of land use/cover changes 
in STUs and describe changes over the time by comparing years 
1845, 1896, 1948, 1990, and 2010.

In the years 1845, 1896 and 1948, the share of arable land 
in the southern part of the area was above 40%, the displace-
ment of Czech Germans, and the loss of an opportunity to farm 
individually led to a large decrease in the share of arable land 
in 1990, and this decline is also recorded in 2010. Agricultural 
function of the area has significantly weakened. Agriculture was 
replaced by recreational functions within most settlements in 
the area.

Between 1845 and 1896, the change index was the lowest. 
The highest changes occurred at the border area at the highest 
altitude. In 1990–2010 period, land use/cover changes were also 
negligible. The changes in land use/cover were highest in the 
period 1845–2010 due to the fundamental change of functions 
of the area. The landscape in valleys and foothills changed the 
most, where the agricultural-residential function was replaced 
by recreational, service and residential functions, with a signifi-
cantly lower number of permanent residents.

3.2 Landscape Memory

The landscape memory of the Krkonoše area of interest is shown 
in four maps described in following sections 3.2.1–3.2.3 (for more 
details about methodology of mapping see Chapter 1 of Atlas).

3.2.1 Places and Institutions of Memory
The Krkonoše Mountains are presented by 12 museums, respec-
tively museum expositions. Four of them are located outside the 
area of interest but are among the most important institutions 
which represent the area. These are the Krkonoše Museum in 
Vrchlabí, the Krkonoše Museum in Jilemnice and the Podkrkonoší 
Museum in Trutnov. Museums focusing on the Krkonoše Moun-
tains aim mostly on traditional expositions on the history of 
municipalities in the area, agriculture, forestry and traditional 
folk crafts. The disappeared landscape of mountain farming and 
the typical architecture of rural and agricultural buildings are 
shown by 9 institutions in its collections. Making products of 
flax and skiing belongs also to important topics related with the 
Krkonoše Mountain area – these are addressed by institutions in 
Vrchlabí, Jilemnice and Vysoké nad Jizerou. Mining, as another 
typical historical aspect of the Krkonoše Mountains, is presented 
in two specialized museums (in Černý Důl and Harrachov) and 
marginally in the Municipal Museum in Žacléř.

Fig. 5c — Centre of Špindlerův Mlýn. Source: Archive of the NAKI project no. DG18P02OVV008. Photo (2018): Zdeněk Boudný.

Fig. 5d — Svatý Petr. Source: Archive of the NAKI project no. DG18P02OVV008. Photo (2018): Zdeněk Boudný.
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Fig. 6 — Proportion of arable land by STUs 
(% of STU area). Source: LUCC Czechia Database.
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(% of STU area). Source: LUCC Czechia Database.
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Fig. 8 — Proportion of forest areas by STUs 
(% of STU area). Source: LUCC Czechia Database.
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Fig. 10 — Municipality emblems.
Source: Register of municipal symbols, Chamber of Deputies of the Czech Republic (https://rekos.psp.cz; as of 1 October, 2018).

Fig. 11 — Types of symbols used in the municipality emblems.
Data source: Contant analysis of the municipality emblems (as of 1 October, 2018).
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Fig. 12 — Cultural monuments and heritage areas.
Data source: National Heritage Monument Catalogue, National Heritage Institute (https://pamatkovykatalog.cz; as of 1 October, 2018).

Fig. 13 — Museum exhibitions.
Data source: Czech Association of Museums and Galleries (https://www.cz-museums.cz/web/amg/titulni; as of 1 October, 2018), Webportal 
Do muzea (https://www.do-muzea.cz; as of 1 October, 2018), Webportal Museum.cz (https://www.museum.cz; as of 1 October, 2018).
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3.2.2 Regional and Local Symbols
In municipality emblems in the area of interest symbols referring 
to the mountain and forest character of the area are typically 
pictured. The emblems of Desná, Tanvald, Špindlerův Mlýn, 
Strážný, Dolní Dvůr, and Vrchlabí depict conifers. Forestry-
related timber production is presented by symbol of a saw in 
the emblem of Paseky nad Jizerou. The emblems of Benecko, 
Rokytnice nad Jizerou, Vysoké nad Jizerou, and Lánov picture 
forest animals and hunting. Winter and snow which are typical 
for the mountainous area are represented by the silver tincture 
(colour) in emblems of Velké Hamry and Benecko, the figure of 
snowflakes and the Sněžka Mountain covered by snow is found 
in the emblem of Pec pod Sněžkou. There is even a reference to 
a healthy mountain climate in the emblems of the municipalities 
in the area of interest: Kořenov and Tanvald have sun and sun 
rays in their emblems, the blue tincture symbolizes the “climatic 
spa”.

In the eastern part of the area of interest, there are symbols 
of mining in the municipality emblems – Poniklá (black shaft, 
winch – graphite mining), Paseky nad Jizerou – silver tincture, 
Vítkovice – silver goat and gold mountain, Plavy – gold tincture 
refers to panning for gold.

In the mountain and foothill parts of the area there are also 
references to agriculture and grazing (Víchová nad Jizerou – 
golden bundle of straw, Paseky nad Jizerou – green tincture, 
Rokytnice nad Jizerou – sheep as a symbol of pastoralism, 
Benecko and Plavy – green tincture symbolizes meadows and 
pastures).

3.2.3 Heritage Sites
In the Krkonoše Mountains area of interest, there are six build-
ings under cultural heritage protection (cultural monuments). 
Two others (a country house in Rokytno v Krkonoších, and a 
mountain hut – the Dvoračky in the Horní Rokytnice cadastre) 
are included in the National Heritage Monument Catalogue 
administered by the National Heritage Institute, however, these 
two buildings were not officially declared cultural monuments.

State-protected cultural monuments in the core area have 
the character of individual buildings, houses or religious monu-
ments (chapels). Houses represent mainly examples of local form 
of settlement in the Krkonoše Mountains associated with agri-
cultural production – these are wooden timbered cottages with 
well-preserved interiors and some of them has still an original 
farming parts. Most of the surviving agricultural buildings date 
back to the 18th or 19th centuries and became cultural monu-
ments in the 1950s and 1960s. 

4. Summary

The Krkonoše Mountains area of interest represents an area 
of dramatic changes in terms of land use/cover and changes 
in functions. Despite the high altitude and generally unfavour-
able natural conditions, the area has traditionally been used for 
agriculture (with only a small extent of arable land), even in 
the highest altitudes (mainly for cattle pasture). Until the mid-
20th century, the area had a relatively stable structure of use. 
Since the 1950s (after the expulsion of Czech Germans after 
World War II) and the proclamation of the Krkonoše Mountains 
National Park (1963), the recreational use of the landscape has 
developed rapidly. In landscape of the Krkonoše Mountains we 
can observe contradictory trends in its use – on the one hand, 
the agricultural use of the landscape has been extensified and 
the areas of permanent grassland and forest have increased, 
on the other hand, we can observe the development of built-up 
areas and other anthropogenic structures penetrating the slopes 
and ridges of mountains (ski slopes, cable cars, cross-country 
and hiking trails, etc.).

Location in the regional system of Czechia and physical-geo-
graphical conditions have become decisive factors of develop-
ment – climatic conditions allow the development of ski resorts; 
mountain location attracts high numbers of visitors who require 
appropriate infrastructure. At present, the traditional agricul-
tural function is significantly reduced, a timber harvesting in 
local vast forest and water management are enabled. Nowadays, 
recreational and environmental functions of the area are of key 
importance.
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Fig. 14 — 3D photorealistic model of Labská bouda — based on available archive photographs and period postcards. The building was modeled in its form around 1930.
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