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6  The landscape’s form

“Västra Götaland, is Sweden in a nutshell; here is everything but the bare 
mountain heath. A land of exciting contrasts – dark coniferous forests and 
blond cornfields, sullen gneiss rocks and smiling indulgent birches, salt coast 
and inland seas, city sirens and rural silence. A mosaic of land, water and bi-
odiversity, which reflects man’s relationship to nature through the millennia. 
A highly alive “history book” to read and interpret – the brave toil and strug-
gle for the good life, the rich and the poor, technology and politics.” (Stefan 
Edman)

Landscape character analysis is based on a description of the landscape today: the 
here and now. How does it look? What characterizes it? The landscape in Västra 
Götaland is formed largely by topography Mountains and valleys create bounda-
ries and directions of movement. This is then amplified by soil distribution which 
is an important prerequisite for agriculture and forestry. The demarcating of the 
landscape space that we experience is often its topography, and the flat landscape 
shifting between open and forested land.

6.1 Bedrock: rift-valleys and plains

Västra Götaland’s geology is varied and ranges from the ancient gneiss beneath the 
plains, the younger granites in northern Bohuslän to the young dolerite caps on 
the plateau mountains. The landscape’s topography has been shaped by volcanic 
activity, compression, erosion and sedimentation. The igneous rock weathering has 
resulted in more acidic soils while the sedimentary limestones eroded down to the 
fertile clays.

Here the “Teddy Map” (p. 44 and overleaf ) provides a good overview of the basic 
features. In Bohuslän and the western and southern parts of Västergötland the bed-
rock fissure patterns are the main shaping factor. Where the terrain rises from the 
sea to the west, it looks like someone has combed the area: from the north-south 
direction of the rift valleys and ridges in Dalsland and Bullarebygden, the fissures 
twist more towards the southwest in Bohuslän and Västergötland, to a mainly east- 
west direction farthest down at the Halland border. All of this is the result of the 
properties of the bedrock. Weak zones and fractures in the bedrock have been erod-
ed away over millions of years and formed the basis of this landscape. 

The same process has created the rather large-scale north-south rift-valley land-
scape in the southern part of Västergötland. This is where the highest mountain in 
the region lies. 

In this chapter you can read about:
6.1 Bedrock: rift-valleys and plains
6.2 Deglaciation and isostatic uplift
6.3 Lakes and watercourses
6.4 Human use

The form of the landscape is the first of the three-fold thematic studies on form-na-
ture-culture. Since regional landscape character assessment (how the landscape 
looks today) and subdivision into character types depend to a great extent on how the 
landscape is perceived, this chapter focuses on visual and experienced aspects. The 
main features of the geological development that led to the dynamic shapes that dom-
inate Västra Götaland are explained in an attempt to answer the question “Why does 
the landscape look as it does?”.
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Highest shore line

Types of terrain 

Map from The National Atlas of Sweden: 
The Geography of Sweden.

Map from Atlas över Sverige.



101

Including landscape in long-term spatial planning – Chapter 6. The shape of the landscape

Section through the plateau mountains of Billingen and Borgundaberget. From The National Atlas of 
Sweden: Västra Götaland.

SECTION ThROuGh BILLINGEN ANd BORGuNdABERGET

The terrain around Lake Vänern and the Västgöta plains has a completely different 
form. Here the smooth ancient surface (so-called sub- Cambrian peneplain) still 
survives to shape the plains. The characteristic plateau mountains in Västergötland 
are remnants of younger, partly calcareous sedimentary rocks that were left behind, 
protected from erosion by a hard rock (diabase). This diabase cap formed during 
volcanic activity as magma pushed up and settled over the sediments. 

Towards Vättern there is a ridge which was also formed by movements in the earth’s 
crust. The Vättern is surrounded by faults and horsts, mountain ridges that were 
repeatedly raised above the surrounding terrain and created the relatively steep 
slopes of Hökensås down to the lake. 

6.2 Deglaciation and isostatic uplift 

During the last glaciation the ice over Scandinavia measured up to 3,000 metre 
thick in the centre; thinner towards the edges. This huge mass of ice pressed down 
the bedrock to a maximum of 800 metres. When the ice began to melt this pressure 
eased, but where it was thickest (at Höga Kusten) the land surface remained com-
pressed. The lake that formed in what is now the Baltic Sea basin had previously 
always had its outlet through the sound of Öresund, but when the edge of the ice for 
withdrew from Billingen’s northern slope about 11,500 years ago, the lake drained, 
because the terrain there was lower than the Öresund at this time. 

Deglaciation and land uplift formed the different soils that came to cover the bed-
rock. It is interesting that the moraine – which covers most of Sweden’s surface 

– is almost completely lacking in much of Västergötland. Some exceptions are the 
moraine backs (drumlins) found in northern Småland and south-eastern parts of 
Västergötland and the hills and ridges in the so-called middle Swedish ice marginal 
zone. Drumlins were created above the highest coastline and have given rise to a 
special settlement and cultivation pattern: the best soils are to be found along their 
crests, and on top of the ridges lie most of the settlements, open fields and the orig-
inal road network. See map of soil types etc., overleaf.

Deglaciation was not a continuous process. Hot and cold periods alternated. When 
the limit of the ice reached what is now Karlsborg–Kinnekulle – known as the mid-
dle Swedish ice marginal zone – it moved back and forth creating a system of pre-
dominantly east-west hills and ridges. As a result enormous amounts of sand and 
gravel were deposited, creating the surface of much of Hökensås down to Jönköping 
and also parts around Billingen. Overall, this has given rise to a gently rolling land-
scape, partly influenced by chalk from the plateau mountains that now constitute 
the very special cultivated landscapes of Valle district and Falbygden. 
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Quaternary deposits

Landforms and quaternary 
deposits

Maps from The National Atlas of 
Sweden: The Geography of Sweden.
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Roads and settlements follow valley floors in the compact rift-valley landscape around Göteborg. 
Narrow forested ridges interchange with elongated lakes along whose shores the main farmland and 
settlements lie. Photo Bengt Schibbye.

Closer to the sea, clays were deposited in the valley floors, while the hillsides were 
scraped clean. Clays and other fine-grained soils produced relatively flat and gently 
sloping surfaces, which are now largely cultivated, while the bare mountains and 
forested hillsides are characteristic of Bohuslän. 

Weathering of bedrock has been insignificant since the ice melted over Västra Göta-
land. The coast’s ribbed and polished granite has had the same form for thousands 
of years. In our climate, the large temperature fluctuations between seasons are 
drawn out resulting in slow weathering. In desert areas with sharp temperature 
drops, the bedrock weathered relatively quickly.

6.3 Lakes and watercourses

The great lakes – the Vänern surrounded by flat plains on three sides and Vättern 
lying sunken between faults and horsts – are essential to experiencing the land-
scape. But even in the rift-valley landscape in Dalsland, Bullare-bygden and down 
towards Göteborg, it is the open lakes that enhance the landscape directions and 
create views in area otherwise dominated by. On the plains and the coast, the ter-
rain lacks lakes. 

The streams and rivers that lead the water from the hills to the east and south main-
ly follow the rift valleys, and create important communication routes. It is along 
these that we find most of the arable land, settlements and infrastructure.
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Today’s main roads follow the ancient routes along the rivers from the sea to the interior. Communities have developed at important hubs. 
The road systems are most dense in the plains landscape and along the coast.

©Lantmäteriet, dnr 109-2010/2667

Road and rail network

6.4 Human use

The natural conditions that dictate the form of the landscape have been affected 
over the last millennium, primarily by agriculture. The originally forested plains 
and river valleys have been cultivated , and settlements with infrastructure have 
changed the landscape to how we see it today. It is difficult today to distinguish the 
original landforms underlying the city of Göteborg, now that buildings and infra-
structure dominate the picture. But even though the valley of the Göta Älv is dom-
inated by buildings and infrastructure, it is still the river, the gently sloping valley 
floor and the wooded hillsides that create the spacial landscape. Cultivation and 
settlement patterns affect the landscape more in flat landscapes with fertile soils 
than in rift-valley landscapes and areas dominated by forest-dominated. In an open 
landscape farms, villages and infrastructures shape its visual character to a greater 
degree.
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7 The ecology of the landscape

7.1 Outline sketch of the natural conditions in Västra Götaland

Västra Götaland is difficult to summarize. A very brief sketch might mention the Bo-
hus coast and the plains with its plateaux, possibly adding Vänern and Vättern. Add-
ing more detail, the description would probably explode into concepts such as the 
Göta Älv river, Hornborga Lake, Kålland, Kynnefjäll, Ätran Valley, etc. This brings 
us to the first conclusion: Västra Götaland is probably the region with the most var-
ied natural countryside in Sweden.

While it may be a large county that is not the reason for its diverse nature. Instead, 
the cause may be found in its immense variation of factors such as bedrock compo-
sition, climate, topography, immigration of plants and animals, and not least man’s 
changing use of land throughout its history.

Borderlands between pine and broad-leaf
In Västra Götaland the conifer-dominated taiga meets the central European tem-
perate deciduous forests which often contain a large proportion of noble broad-
leaves such as oak, elm, ash, beech and lime. Overall, the climate controls dispersal, 
but locally, combinations of climate and other factors such as land use, soil type and 
fertility determine whether deciduous, coniferous or mixed forests emerge. One 
would expect purely deciduous forests to occur naturally only in a narrow zone 
along the Bohus coast up to Lysekil/Smögen. The average annual temperature here 
is around 8°C compared to just over 5°C in most parts of Dalsland and the highlands 
of Småland. In the rest of Västra Götaland coniferous forest occurs naturally but is 
mixed to varying degrees with broad-leaves. The plains of Västergötland have good 
prerequisites for broad-leaves because the soil is fertile.

Acid and alkaline
Soil is an important ingredient in the formation of natural environments. Clays are 
naturally nutritious and have a greater potential for broad-leaf forests, while mo-
raines are usually nutrient poor and give rise to a higher content of conifers. Typical 
of Västra Götaland is the influence of the chalk that seeps from the sedimentary 
rocks in the plains of Västergötland, particularly around the plateau mountains, 
though the ice sheet also caused chalk to be present far south of the plain. For ex-
ample, in Ätran Valley’s distinctive habitats associated with calcareous conditions 
such as rich fens and steppe-like dry meadows.

Oceanic and continental
In addition to temperature and soil, precipitation and moisture are important fac-
tors in the dispersal of animals and plants. In Västra Götaland the variation in pre-
cipitation is large in relation to Swedish conditions. There is an east-west gradient 
in rainfall by which it is small in the immediate coastal areas, rising quickly when 
the hills/mountains begin to take over, and sinking again towards the hinterland. 
Despite low rainfall on the coast, humidity is high in this region providing oppor-
tunities for the development of vegetation that requires humidity, such as lichen. 

The Earth is usually divided into a 
number of vegetation zones or 
biomes. Sweden has three of 
these: alpine vegetation, conifer-
ous forest and temperate decidu-
ous (broad-leaf) forest. Some-
times a transitional zone 
between coniferous and temper-
ate deciduous is identified, 
known as mixed forest, which 
signifies coniferous forests with a 
high deciduous content. The co-
niferous forests of the northern 
hemisphere are usually called 
taiga. A characteristic of the 
temperate deciduous (broad-
leaf) forests is that they drop 
their leaves in the winter. Most of 
Västra Götaland lies within the 
mixed forest zone; the coastal 
area up to approximately half of 
Bohuslän lies within the temper-
ate deciduous zone.

In most of Sweden the ancient 
bedrock consists of granite and 
gneiss, as in Västra Götaland. 
This ancient bedrock is by nature 
rather hard to erode and releases 
only small amounts of nutrients. 
For this reason gneiss and gran-
ite are often called acidic. In 
parts of Västra Götaland, such as 
Falbygden, the bedrock is young-
er and composed of sediments of 
clays or calcareous shell/silt, so-
called sedimentary deposits. 
These are generally easily eroded 
and provide a continuous source 
of nutrients, thereby meriting the 
term alkaline.

In this chapter you can read about:
7.1 Outline sketch of the natural 

conditions in Västra Götaland
7.2 Västra Götaland’s natural  

heritage
7.3 Highlights of biodiversity in  

Västra Götaland

This chapter focuses on nature and ecological conditions. Västra Götaland’s highly 
varied natural heritage is sketched – how it looks and the reasons for this, how the pre-
conditions of nature, ecological and historical causes and man’s use of the landscape, 
jointly create that which is typical for Västra Götaland. In this way this chapter, togeth-
er with chapter 6 on the form of the landscape and chapter 8 on the historical time-
depth in the landscape, provides a background to the regional landscape characteriza-
tion in chapter 4. 



106

Including landscape in long-term spatial planning – Chapter 7. The ecology of the landscape

The high rainfall around Borås and Ulricehamn give rise to the large bogs where 
Komosse is in a class by itself.

The Ice Age
About 11,500 years ago the basis of the landscape in Västra Götaland was created. 
It was around this time that the climate greatly improved and the Ice Age abruptly 
ended. With this, the Baltic Ice Lake drained quickly and a land bridge to the Conti-
nent was opened at Billingen in Västergötland instead of at Öresund. The result was 
that the entire south of Sweden was connected to Denmark and Germany, which 
facilitated the colonization of plants and animals from the south. Plants and ani-
mals gradually moved into the inhospitable Arctic tundra, and forests established 
themselves in Scania. The type of environment that emerged is known as mam-
moth-steppe or steppe-tundra and is characterized by species-rich steppe and high 
mountain types of vegetation, combining a northern alpine flora with that of the 
southern steppes. 

A special feature of the mammoth steppe is that it supported a highly species-rich 
flora that depended on a favourable climate with hot summers and cold winters. 
Examples include willow, mountain birch, hawthorn and herbs such as white dry-
ads, cornflower, rockrose and various wormwoods. One of the main reasons for the 
disappearance of mammoths was that the climate changed and the typical vege-
tation of the environment disappeared. 11,000 years ago the Ancylus Lake formed 
and by then half of our indigenous species had probably already migrated into the 
country. Around 9,800 years ago the Great Belt opened and the land bridge to the 
continent disappeared, forming the Littorina Sea. During the existence of the land 
bridge, while the climate was sufficiently favourable, most of our vascular plant 
flora and mammalian fauna had become established in southern Sweden, having a 
vital impact on the appearance of our present natural surroundings. Similarly, the 
occurrence of the freshwater species we find in today’s lakes and streams can be 
traced back to the formation of the Baltic Ice Lake and Ancylus Lake. With the ele-
vation of the land the various maritime and water systems became isolated in their 
existing watersheds. 

It is important to understand distribution and migration with regard to barrier ef-
fects of existing or planned infrastructure. Most but not all mammoth steppe spe-
cies have already become extinct. In this county, we find that the steppe species 
can almost always be linked to chalk environments. The open bogs are similar to 
mountain environments and contain northern species such as mountain birch and 
golden plover, of which at least the mountain birch can be considered a relic of 
the Ice Age. The clear, deep lakes contain species belonging to the early freshwater 
stages of the Baltic Sea, such as Arctic char, grayling, whitefish, etc., which all occur 
in Lake Vättern. 

Climatic development in different environments
The so-called thermal period began 9,000 years ago and continued until 5,000 years 
ago. In less than 1,000 years the well-developed tundra climate was replaced at a 
furious rate with a much warmer climate than today and the noble broad-leaf for-
ests dominated by oak and linden successively moved to drier sites while elm and 
ash moved to wetter ones. Only the highest areas were dominated by pine and birch 
forest. It is also from this period that many species that needed heat to survive orig-
inated. About 5,000 years ago the climate changed again, this time for the worse, 
becoming wetter and colder and resulting in the growth of the fens and marshes. 
Around the same time the Mesolithic Stone Age hunters and fishers were replaced 
by the farming community of the Neolithic Stone Age. Slowly the agricultural land-
scape emerged. Initially, the countryside was cleared through grazing and the use 
of shifting cultivation, but from the Iron Age onwards (400 BC–) permanent in-
fields and outfields appear, some of which were still in use in the 20th century. The 



107

Including landscape in long-term spatial planning – Chapter 7. The ecology of the landscape

opening and increased exploitation of the landscape had a positive effect on the 
expansion of the species-rich natural grasslands and especially sun-loving species 
associated with deciduous trees. The infields enclosed meadowland often contain-
ing trees that were pollarded for their leafage. These became some of the most spe-
cies-rich environments we know in Sweden today. Outlying fields were used as pas-
ture for the animals and for timber, which in itself created quite different aged, open 
forests with glades and heterogeneous populations. Forest grazing was banned by 
law at the inception of the first Forestry Act in the early 20th century, and forms the 
least use of the land in Sweden in modern times. About 2,000 years ago, the fir tree 
arrived into the Västra Götaland region having benefited from the climatic deteri-
oration at the beginning of the Iron Age. In only a thousand years this tree became 
the dominant species in most parts of southern Sweden.

The relationship man – nature
Man has always affected the ecosystems in his/her surroundings, but during the 
Stone Age humans and ecosystems gradually separated. One example is the extinc-
tion, attributed to the hard pressures of human hunting practices, of many large 
mammals such as mammoth, aurochs and giant deer. Despite this, man lived largely 
on nature’s terms until the 18th–19th centuries. It was only then that a number of 
large-scale agricultural reforms such as ditching, draining of lakes, artificial fer-
tilization, hay pastures and industrialization took place in a big way. These pro-
cesses came to constitute the starting point for the loss of biodiversity and species 
extinction that we see the results of today. During the 20th century the large-scale 
landscape transformation accelerated in almost all types of environment, with the 
exception of the mountain chain.

Climate change today
When we look back on what has transformed the landscape historically, seemingly 
small differences in climate have led to very abrupt changes between glacial and 
interglacial periods. In the last 20 years average temperatures in the area have risen 
by one degree, which means that in practice we find ourselves a further one to two 
degrees from a new interglacial. The distance from the ice age is about seven de-
grees. The climate has continuously changed in the preliminary study area and will 
probably continue to do so in the future. Some changes have occurred very quick-
ly and ecosystems have then also had to adapt to the new conditions. Unlike past 
changes in climate, today’s ecosystem is already under intense pressure from land 
use. In forestry, for example, trees are no longer allowed to grow old, deadwood is 
removed continuously and forest fires are extinguished, preventing the forests from 
developing naturally in successive stages. Nature reserves which preserve natural 
succession occur only as solitary islands in a matrix of similarly aged clones in pro-
duction forests. A common problem is therefore that the protected environments 
are too small and fragmented to sustain viable populations, and the necessary ex-
change of genetic material between different areas is made impossible due to exces-
sive distances between host cores. The risk is high that ongoing climate change be-
comes a further stress factor for these already strained ecosystems. For this reason, 
it is particularly important that existing and planned infrastructure in these areas is 
designed in a way that does not further impair the conditions for biodiversity.
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Map showing density of key biotopes. Darkest green >20%.
©Lantmäteriet, dnr 109-2010/2667

Key biotopes - Forests
Density

7.2 Västra Götaland’s natural heritage

This section gives an overview of different types of natural areas in Västra Götaland. 
This is not to provide a comprehensive picture, but to examine the significance to 
nature of infrastructures. For this reason the Koster Sea, is not mentioned. Instead, 
more space is here given to natural types and species that are vulnerable to damage 
by noise or traffic.

Forest landscape
High-value tracts have been mapped for forest through GIS analysis of key biotopes. 
The compilation concerns forests in general, whether pine, swamp woodland or 
noble broad-leaf. The following map shows higher concentrations in a line from 
Dalsland down south to Göteborg. In this line, for example, Kroppefjäll in Dalsland, 
Svartedal area and Risveden show such high concentrations and large areal size, 

High-value tracts - 
Forests

Key biotopes

Per cent
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Map of areas with at least 50 individual broad-leaf trees worthy of protection, where the distance between two trees does not exceed 
200 m (red), 800 m (yellow) and 1,500 m (green). Map taken from the County Administrative Board’s report on the landscape 
assessment of deciduous trees in the county (”Landskapsanalys av lövträdsmiljöer i Västra Götalands län”).

©Lantmäteriet, dnr 109-2010/2667

Noble broad-leaf forests

that they should be classified as ecologically functional landscapes. There is no 
dominating forest type in this line, but valuable coniferous, deciduous and swamp 
forests.

The other major high-value tracts for forests occurs on the plateau mountains, such 
as Kinnekulle and Billingen. These should also be considered as functional land-
scapes. Unlike the strip between Dalsland and Göteborg these consist predominant-
ly of valuable noble broad-leaf forests. The County Administrative Board has in a 
recent report made a compilation of the material to date from the county’s current 
tree inventory. It is not complete but still gives an idea of the important high-value 
tracts. The following map shows that Billingen and Kinnekulle are very important 
but also that there is a large contiguous stretch along Lake Vänern from Kålland and 
to the southwest.

broad-leafs 200 m

broad-leafs 800 m

broad-leafs 1,500 m

municipal boarders
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Map of the larger clusters of noble broad-leaf forests in Västra Götaland (>50 hectares) disturbed by noise from either road (red), or 
railway (blue) traffic; areas free from noise disturbance (grey) and zones where noise is greater than 45db (yellow) are also indicated.

©Lantmäteriet, dnr 109-2010/2667

With regard to traffic noise in natural environments, broad-leaf forest habitats have 
been the main focus as they generally have a rich and noise-sensitive bird fauna. The 
map below shows the broad-leaf forests disturbed by noise of both road and rail in 
Västra Götaland. It shows that a large proportion of noble broad-leaf forests around 
greater Göteborg and Lysekil – Smögen are particularly disturbed by road traffic. 
The high-value tracts around Kinnekulle stand out in terms of rail disturbance.

Trivial broad-leaf forests (birch, aspen, alder) usually lie further away from the 
coast, in the border zone around lakes, ponds, rivers and streams, or as a component 
in mixed pine forests in the northern parts of the county such as Dalsland. 

Noble broad-leaf forests
Disturbed by noise

Areas of road noise 

Areas of railway noise

Areas free from noise 

Noise zone >45db
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Map of the density of meadows and grazing land in Västra Götaland. Darkest red >20% meadow- and pasture-land.
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The cultivated landscape
Arable land characterises much of Västra Götaland; the most important components 
of biodiversity in arable landscapes are pastures and meadows. Västra Götaland is 
varied and encompasses many different environments, from the oak pastures and 
steppe-like dry meadows to the impoverished heathland in Bohuslän. High-value 
tracts of meadows and pasture land have been generated by GIS analysis of the 
Board of Agriculture database (TUVA) and exhibit similar features as the forest 
landscape in that there are two important stretches or core regions. These are the 
cultivated areas of the Bohus coast and central Skaraborg with Falbygden, the Valle 
district, Kinnekulle and Kålland.

Meadows and pastures
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Meadow and pasture 
high value tracts
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Map of the larger clusters of meadow- and pastureland (grey) in Västra Götaland (>50 hectares) disturbed by noise from either road or 
rail traffic.

©Lantmäteriet, dnr 109-2010/2667

An analysis of noise-disturbed pastures in the agricultural landscape has been pro-
duced and is shown on the map below. Here, conditions are almost the reverse of 
broad-leaf forests. Bohuslän and greater Göteborg show a relatively low percent 
of noise disturbed pastures while Falbygden is high. Kinnekulle stands out with 
regard to rail disturbance.

Meadow- and pastureland
Disturbed by noise

Areas of road noise 

Areas of railway noise

Areas free from noise 

Noise zone >45db
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Map showing potential location of tree-lined avenues in the farmed landscape, estimated by density 
analysis (blue= highest density; yellow= lowest).
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The agricultural landscape also includes a series of so-called small habitats such as 
avenues, stone walls and ponds. These are often important for biodiversity and also 
have high relevance in terms of infrastructure. One of these avenues are associated 
with roadways and can thus also be said to be a special responsibility for the Swed-
ish Transport Administration. No comprehensive mapping of avenues is available 
for Västra Götaland but through GIS analysis, the landscapes with great potential 
for avenues were recorded. These are shown in the map below, indicating that most 
occur around Lidköping, Skara, Skövde, Falköping and Mariestad. This occurrence 
coincides with the high-value tracts for broad-leaf trees (cf. forest landscapes in 
the previous section), which increases the importance of avenues for biodiversity 
in these areas. 

Potential lined avenues
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Map of the mosaic/patchwork landscape, showing density of meadow- and pasture-land in combination with key biotopes in  
Västra Götaland (red= highest density; green = lowest).

Mosaiklandskap
Täthet

Hög

Låg

©Lantmäteriet, dnr 109-2010/2667

Mosaic Landscape
Mosaic Landscapes are areas that contain a mixture of pasture and different forest 
types of varying ages. Mosaic-like environments are important for biodiversity be-
cause many species use both open and forested habitats and the intermediate zones. 
High-value tracts for mosaic landscapes have been mapped by combining data from 
the inventory of meadow- and pastureland with that for key biotopes.

Two main concentrations of mosaic landscapes are also clear; very similar to the 
analysis of farmland high-value tracts. Falbygden, Valle district and Kinnekulle are 
important hotspots, but in addition Kålland appears as a high-value tract with great 
potential. As for Bohuslän, very high concentrations show mainly in the southern 
parts.
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Density
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Map of water systems with high ecological water status (>50% good – green) and other valuable host systems (orange).

Additional valuable water systems

Ecological water status (>50% good)
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Water systems

Watercourses and lakes
Västra Götaland accommodates both of Sweden’s largest lakes, Vänern and Vättern, 
and also its largest river, Göta Älv. In addition to these, there are numerous rivers 
and lakes of varying size and character. Infrastructure rarely affects lakes directly, 
but impinges on waterways to an increasing degree. Therefore, analyses of biologi-
cal infrastructure focus on rivers and their watersheds. In the analysis of bird habi-
tats, it has been relevant to include even lakes. 

The map below shows watercourses where >50% of the watersheds have good or 
very good ecological status (marked in green). These are generally very important 
for biodiversity and many of the nationally designated valuable watercourses are 
found here, such as the rivers Enningdalsälven, Rolfsån with Lygnern, and sever-
al small rivers around Lake Vättern. In addition to the water systems with good 
ecological status there are a few others that should be noted. These include both 
nationally designated water systems, and those that hold viable populations of trout 
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Map of bird lakes disturbed by noise from either road or rail traffic.
©Lantmäteriet, dnr 109-2010/2667

and freshwater mussel. These areas are shown on the map (marked in orange), and 
include, for example, Surtan at Viskan, several parts of Tidan, Grönan in Risveden 
and Häggån and other rivers around Viskan.

The otter is taken into consideration in infrastructure analysis because it runs the 
risk of death if there are no good road passages. The presence of otters in Västra 
Götaland has been mapped several times, most recently at the beginning of the 21st 
century. The evidence suggests that otters occur in isolated groups in Västra Göta-
land, with populations in the east towards Vättern/Tidan, in the west at Alingsås–
Lerum and north in Bohuslän. These occurrences coincide relatively well with the 
designated water systems on the previous page.

Bird lakes and the shore meadows around them are very important for bird life. 
They are also highly vulnerable to noise disturbance. For this reason, a separate 
analysis was made of the noise impact on bird lakes, shown in the following map.

Bird Lakes
Disturbed by noise

Areas of road noise 

Areas of railway noise

Areas free from noise 

Noise zone >45db
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Map of wetlands disturbed by noise from either road or rail traffic.
©Lantmäteriet, dnr 109-2010/2667

Wetlands
Västra Götaland is rich in wetlands. Most famous are the highland bogs such as Ko-
mosse but marshes bogs and fens are also common in other parts of the county. The 
following map shows that wetland areal is highest in the highlands, but that there 
are significant areas in transition districts, plains and in Dalsland.

Most noise-disturbed wetlands occur in the highlands towards Småland and are 
otherwise quite scattered in the landscape. In Dalsland a couple of larger wetland 
complexes are affected by noise from railways.

Areas of road noise 

Areas of railway noise

Areas free from noise 

Noise zone >45db

Wetland
Disturbed by noise
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?

Wildlife routes and barriers on a regional scale. Red stretches of road indicate great difficulty 
for wildlife; major barrier effect and high mortality. Yellow indicates lesser difficulty. Green 
indicates satisfactory conditions. 

Red arrows indicate routes of national importance. Question marks indicate uncertain barrier 
effect.

Wildlife routes

Wildlife
The wildlife mentioned in this report includes our larger mammals that tend to 
roam over large distances and are often exposed to the risk of accidents by collision. 
These include elk and deer and other hoofed animals, our large carnivores, badgers, 
hares etc. In Västra Götaland a special study has been conducted that highlights 
the major danger areas for elk and traffic (see map below). The E20 and E45 are 
the roads that exhibit the greatest weaknesses and act as the most serious barriers.

The map also shows potential spots on nationally impor-
tant routes specifically highlighted by wildlife specialists, 
such as the southwest-northeast corridor across central 
Skaraborg from Tiveden to the Herrljunga region. Anoth-
er route follows Vättern and Hökensås. Reliable data for 
these are lacking, but they are likely to be significant for 
the spread of lynx and wolf.

A possible passage exists to the west, but it is likely that the 
developed infrastructure in the Göta Älv valley and Göta 
Älv itself is to be regarded as a barrier at present.



119

Including landscape in long-term spatial planning – Chapter 7. The ecology of the landscape

GöteborgGöteborg BoråsBorås
JönköpingJönköping

KarlstadKarlstad

MotalaMotala

KarlskogaKarlskoga

KinnaKinna

SkövdeSkövde

TrollhättanTrollhättan

LerumLerum

UddevallaUddevalla

NässjöNässjö

LidköpingLidköping

TranåsTranås

VarbergVarberg

SkoghallSkoghall

AlingsåsAlingsås
KungälvKungälv

OnsalaOnsala

VärnamoVärnamo

MjölbyMjölby

ÖrebroÖrebro

MariestadMariestad

VetlandaVetlanda

KristinehamnKristinehamn

VänersborgVänersborg

KumlaKumla

SkaraSkara

StenungsundStenungsund

LindomeLindome

GislavedGislaved

MölnlyckeMölnlycke

FalköpingFalköping

KungsbackaKungsbacka

1:1 500 000

Map showing the locations of different types of nature conservation in Västra Götaland.
©Lantmäteriet, dnr 109-2010/2667

Nature conservation 
areas

Protected areas
All protected areas in the county containing nature reserves, national parks and Na-
ture 2000 sites, have been considered and entered as basic data into the analyses, 
and are also recorded separately in the map below.

In Västra Götaland sites of national interest and other protected areas accord quite 
well with occurrences of high biodiversity on the landscape level. Aquatic environ-
ments might be less well covered.

A protected area not listed below as it is too small for a scale of 1:500,000 is natural 
monuments. These often consist of large trees and a large proportion of these occur 
on the roads. Here the Swedish Transport Administration has special responsibility.

National Park

National Reservation

Conservation Area

Natura 2000
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Red-listed species and species of special responsibility
This report deals with individual species only to a limited extent because it is cur-
rently difficult to work with them at an early stage. Several species are however 
highly relevant with regard to infrastructures at the later planning stages and in 
operational planning.

The latest edition of the Red List states that 2,075 of Sweden’s total of 4,127 listed 
species occur in this county. In order to predict the impact of planned infrastruc-
ture on sensitive species, observed findings over the last 30 years (1981–2011) are 
used. The species that were selected on the basis of their susceptibility to traffic 
disruption are: threatened amphibians, reptiles and otters. Data on localities was 
retrieved via Artportalen and included in our analyses. The material is too poor to 
be used in this report, but should be included somehow in future work.

2.1 Amphibians and reptiles. Of the total of eight Red Listed amphibian species, three occur 
in Västra Götaland (Natterjack Toad, Bufo calamita, Sand Lizard, Lacerta agilis, and Smooth 
Snake, Coronella austriaca). These three were chosen for analysis. Amphibians and reptiles 
were prioritized because they have greatly decreased since the 19th century, and habitat 
loss and traffic are considered to be major causes of this decline. 

2.2 The otter (Lutra lutra) is a protected species in Sweden since 1968 but the effects of traf-
fic seem to have led to a negative growth in population during the 20th century in the whole 
of Sweden, including Västra Götaland. Reports show that the otter historically occurred in 11 
of the county’s municipalities but an inventory from 2001 recorded the otter in only five loca-
tions, in a total of three municipalities. The question is whether in connection with infra-
structure planning, the otter should be considered as a relatively local and limited problem 
in the county or if the species’ limited distribution is a result of exploitation. 
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Map showing approximate limits of areas of special interest with regard to biodiversity in Västra Götaland.
©Lantmäteriet, dnr 109-2010/2667

7.3 Highlights of biodiversity in Västra Götaland

This section covers larger contiguous areas that are considered to be functional 
landscapes in some sense. This can be a forest or farmland but often several dif-
ferent habitats and species are involved. These designated landscapes have been 
discussed with the County Administrative Board and are shown in the map below.

Archipelago between Strömstad and Göteborg
The entire area consists of a bare and exposed coastline including the exposed rocky 
outer archipelago along Skagerrak, which is completely free of trees and where the 
vegetation resembles that of steppe vegetation. Slightly higher creeping shrub veg-
etation and small trees which are replaced by noble broad-leaf forests closer to land 
occur in the more sheltered inner archipelago and in the valleys of the dramatic 
fjord landscape. Rocks, skerries, exposed and salt-drenched grazing pastures and 

Biodiversity
Highlights
1 Archipelago between Strömstad and Göteborg

2 Svartedal area with Diseröd

3 Kynnefjäll

4 Kroppefjäll

5 Halle- and Hunneberg Värnesnäs

6 Västra Mjörn- Floda- Sjövik

7 Kålland7 Kålland

8 Vårgårda- Herrljunga- Vedum

9 Kinnekulle and Lake Vänern archipelago around Mariestad

10 Viskadalen-Kinnabygden

11 Ätradalen and Åsunden

12 Northern Billingen and Valle

13 Lake Hornborgasjön – Falbygden district

14 14 West Vättern around Tidaholm
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salt marshes that occur along the coast, are valuable habitats for animals such as 
coastal birds. Examples include various types of gull, cormorant and terns which 
occur along the whole coast. Traditional, small-scale farming methods are still used 
on many of the islands, such as Tjörn and Orust; with active animal husbandry all 
the way out to the islands. Such natural pastures in coastal locations have great 
value. Inland there are both broadleaved and trivial deciduous forests, especially in 
ravines and valleys. Oak forests along the coast usually consist of windswept bat-
tered trees in more exposed locations, where the soil is thinner, and produce oak of 
medium age and medium-sized trunks in lush areas. Better quality is mainly linked 
to the outer islands, the open pastures and the broad-leaf forests. Almost the entire 
area is classified as of national interest for nature conservation, and contains a large 
number of reserves including the Kosterhavet Marine National Park, Sweden’s first 
maritime national park.

Svartedal area with Diseröd
The special rift-valley landscape in the area results from movements in the earth’s 
crust, weathering processes and multiple glaciations. Svartedal is a hilly elevated 
area covered with natural mixed coniferous forests that have great recreational and 
conservation value. Despite the proximity to Göteborg the area is relatively unde-
veloped and is home to many endangered species such as Catillochroma pulver-
ea, slender St John’s wort (Hypericum pulchrum) and Camarops tubulina. Marshy 
lands and valuable wetland complexes occur in the area together with bogs and 
associated wet heaths. Hållsunga bog, a topogenic marsh in the southern part of the 
area, is surrounded by natural pastures, water meadows, and bordered by shrubs 
and forest. The presence of shell gravel in the soil has given rise to a rich and cal-
careous-influenced flora with several species of orchids, and wet meadows with 
a valuable bird fauna. The areas close to the Göta Älv river have great biological 
capacity with the presence of several endangered species of nesting birds, in need 
of protection. The area is partly classified as of national interest for nature conser-
vation and includes several large forest reserves.

Kynnefjäll
Kynnefjäll is a high plateau in the county’s northern part that extends through 
three municipalities (Tanum, Munkedal and Dals Eds). Kynnefjäll has the nature of 
a rift-valley with varied environments. Here forests, bogs and open moorland com-
bine with a wealth of streams, ponds and lakes, giving rise to the area sometimes 
being called “ the water highlands”. Much of the Kynnefjäll area is covered with 
fir trees, but also contains sparse and meagre forests of broad-leaf and pine. Moun-
tain birch and grey alder have their southern limit here and plants from the north 
and south interact. Ergot (C. purpurea) and Norrland lichen are northern mountain 
species that can be found in the area. In the relatively pristine and unspoiled wil-
derness areas, there are several unusual species of woodland birds such as caper-
caillie, grey-headed woodpecker, nightjar and various owls. In the environments of 
the larger lakes there are avian species such as osprey, loon, crane and golden plover. 
The area also has abundant wildlife such as deer, elk, wolves, lynx and beaver. Much 
of the area is classified as a national interest for nature conservation and includes 
several forest reserves.

Kroppefjäll
Kroppefjäll is a high plateau situated in Dalsland and is regarded as Sweden’s south-
ernmost high mountain (the highest peak reaches 240 metres above sea level). The 
central parts are flatter and covered largely by poor marshes surrounded by a mosa-
ic-like middle-aged pine forest with protruding rock patches. The forest is heavily 
affected by earlier farming methods during the 19th century, when the Kroppefjäll 
plateau was almost deforested as a result of intense charcoal burning activities dur-
ing the 17th–18th centuries, along with shifting cultivation and grazing. Most of the 
forest has arisen during the 20th century but some (mainly pine) trees are more 
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than 200 years old. Deciduous woodland with birch, aspen and oak are found most-
ly around the croft sites. The area has rift valleys with interesting swamp woodland 
on boulder fields and bog pools and strings of marshes containing interesting vascu-
lar plants such as club sedge, carex string, lapel flower and marsh fern. Findings of 
loon and beaver have been made in the area as well as the capercaillie, hazel grouse, 
the boreal owl, pygmy owl, osprey and goshawk. The area has great recreational 
value and is visited annually by many fishing tourists. The area is classified as of 
national interest for nature conservation and includes several forest reserves.

Halle- and Hunneberg and Vänersnäs
Halleberg and Hunneberg are located east of Vänersborg near the southern tip of 
Lake Vänern and belong to the Västergötland plateau mountains. Halle- and Hun-
neberg have a slightly thicker diabase quilt than other plateaux in the county, which 
has made them more resistant to erosion, resulting in their characteristic steep 
slopes. It is in the broad-leaf forests on the scree of these slopes that one finds the 
area’s most species-rich environments. The tree layer on the steep slopes consists 
predominantly of oak, but other noble broad-leaves and often pine also occur. The 
special local climate has given rise to a variety of plants and animals that normally 
have a north-south or westerly distribution, such as rare oceanic lava. The area’s 
cultural history has shaped the environment and traces of haymeadows and grazing 
pastures are a common feature. Slight breaches in the surface create breaks leading 
to a mosaic landscape with a rich flora and fauna. Ground vegetation varies from 
thin wavy hair-grass and reindeer lichen vegetation to grove-like plants such as mil-
let woodruff, fescues and liverleaf/hepatica. Linden occurs where mountain slopes 
are less dominant and less steep, and here one finds oceanic lichens and interesting 
fungal species such as sulphur polypore, saffron tick, coral tick and oxtongue. The 
area is known for its abundant wildlife, especially elk, and is a popular recreational 
area for hunting and fishing. 

Vänersnäs is the peninsula that extends into Lake Vänern to the east of Vargön and 
Vänersborg a few miles north of Halle- and Hunneberg. The tip is flat and becomes 
an archipelago landscape with wooded islands, islets and reefs and extensive reed 
beds nearest to the mainland. Coastal forests have escaped extensive change. The 
area is multiform and mosaic-like with natural forests of broad-leaves with a rich 
lichen flora, rock outcrops, stony beaches and herb meadows with tansy, tiny stone-
crop, vulnerary, yellow rattle, milkwort and fen violet. The outer archipelago has 
important nesting sites for sea birds such as great black-backed gull, herring gull, 
herring gull, lesser black-backed gull, common gull, black-headed gull and common 
tern. The resident species include oystercatcher, red-breasted merganser, common 
sandpiper and black-throated diver. Halleberg and Hunneberg are included in the 
Sveaskog Ecopark. The whole area of Halle- and Hunneberg as well as Vänersnäs is 
classified as a national interest for nature conservation.

Western Mjörn–Floda–Sjövik
The entire area around Lake Mjörn consists of natural coniferous forests on a var-
ied undulating terrain. It is rich in wooded scree with oak, beech and hazel, and the 
presence of species such as wood melick, tall fescue, hepatica, Solomon’s seal and 
tooth root in the soil layer. Large-scale felling has been carried out in the whole area, 
but some smaller areas with older natural forests still survive. Mjörn is the second 
largest lake in Västergötland with over 60 islands almost all of which are of high 
natural value, with pastures that have a long history and most of the islands desig-
nated as bird sanctuaries. Mjörn supports a rich and special bird life with several 
marine species such as backed gull, oystercatcher and eider duck and nesting sea 
birds including backed gull, small plover, red-breasted merganser, loon and osprey. 
The area around Lake Mjörn is in part classified as of national interest for nature 
conservation and contains many nature reserves.
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Limestone quarries on Kinnekulle. Photo John Askling.

Kålland
Kållandsö is the peninsula located in the centre of southern Lake Vänern, with 
Läckö Castle on its point. The peninsula is encircled by the Kålland archipelago 
of about 120 islands and a number of bare rocks. The Kålland archipelago with its 
aquatic surroundings forms a mosaic environment which includes everything from 
open agricultural areas, meadows and pastures, shallow nutrient-rich bays to bare 
rocks and islets which have created habitats for a wide variety of plants and animals. 
The archipelago supports a rich bird life, where the bare rocks are particularly val-
uable. Large undisturbed reedbeds harbour species such as bittern, brown marsh 
hawk, and marsh harrier, but are also important habitats for insects, molluscs and 
crustaceans. The area is partly classified as of national interest for nature conser-
vation and belongs since June 2010 in Sweden’s second biosphere area: the Vänern 
archipelago with Kinnekulle.

Vårgårda–Herrljunga–Vedum
This area consists of relatively pristine and unspoiled natural pine forest with some 
broad-leaf in combination with small open meadows and hayfields. Verbal com-
munication with the County Administrative Board showed that current knowledge 
of the area is incomplete and needs to be supplemented. In a study of undisturbed 
(silent) areas in the county, this particular area had 14 significant occurrences. Only 
small parts of the area are designated as of national interest for nature conservation 
at present. The small scale of forestry and agriculture in this part is probably a con-
tributing factor to the area being a high-value tract for mosaic land and forest in the 
completed GIS analysis.

Kinnekulle and Vänern’s archipelago around Mariestad
Kinnekulle is a mountain plateau situated at the south-eastern shore of Lake Vänern 
and consists of sedimentary rocks including sandstone, shale and limestone. The 
richly calcareous bedrock in combination with a favourable local climate has led to 
a unique flora and fauna. Besides rich broad-leaf forests and lush pine forests here, 
one finds open pastures, hayfields with e.g. wild garlic and ivy and grazed heathland 
with several orchid species. Kinnekulle’s western side is one of Europe’s most valu-
able oak regions with more than 1,500 large oaks. The Vänern shore area with Torso 
and Brommö north and southwest of Mariestad towards Kinnekulle are also includ-
ed in the area. Torso and Brommö and Vänern archipelago support rich animal and 
bird species including Bittern, several species of geese, song swans and cranes. The 
area is partly of national importance for nature conservation and is also covered by 
the Nature 2000, and since June 2010 belongs to Sweden’s second biosphere area: 
Vänern archipelago with Kinnekulle.
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Viska Valley–Kinna district
The Viska is one of the county’s largest rivers and is the lifeblood of the area. All its 
tributaries, streams, ponds and pools, make it seem very rich. Lake Lygnern partly 
belongs to this designated area and is an old sea fjord formed when the ice with-
drew. The lake has a rich fish fauna, including freshwater trout, and the broad-leaf 
forests around the lake are very diverse. The Viska’s many tributaries have cut into 
the loose sediments and formed systems of ravines. The tributaries contain marine 
salmon and trout, eel, and brook and sea lamprey. Freshwater pearl mussels are 
abundant in the small brooks with their clear flowing water. The southern part 
of Viska Valley is located in a varied small-scale arable landscape with hayfields, 
glades, ponds, field enclosures, stone walls, etc., which have given rise to a great 
diversity of species both in terms of mammals, birds and insects, and even plants, 
lichens, mosses and fungi. The greatest natural abundance can be found adjacent to 
streams and in the traditional unfertilised meadows and pastures with large trees. 
Much of the area is classified as of national interest for nature conservation and ap-
pears as a high-value tract for mosaic land and deciduous forests in the GIS analysis.

Ätran Valley and Åsund Sound
The Ätran Valley north of Ulricehamn comprises a rift valley surrounded by a var-
ied landscape, rich in traditional areas of historical interest. The landscape is cut 
through by the Ätran whose water quality is very good compared to that of sur-
rounding rivers. The Ätran holds many exclusive species of fish such as wild salm-
on, sea trout, sea lamprey, river lamprey, freshwater pearl mussels, eels, large and 
general duck mussel, pointed and general painting clam and a benthic bottom fauna 
of high conservation value. The Ätran winds along creating strings of smaller lakes 
in the landscape with tributaries in steep gullies. The rift valley is somewhat cal-
careous. This in combination with continuous hayfield activity on the ridges e.g. 
around the Timmele district, north of Ulricehamn, has given rise to a steppe-like 
dry meadow vegetation with species such as northern dragonhead, wild strawberry, 
iungwort and chickling pea. The area also contains humid swamps with orchids 
and mountain cut. Parts of the area are classified as of national interest for nature 
conservation and appear as a high-value tract for mosaic land and deciduous forests 
in the GIS analysis.

North Billingen and Valle
Billingen is a mountainous plateau consisting of sedimentary sandstone, alum slate, 
limestone and clay shale. Billingen is crowned by a heavy blanket of diabase. On this 
flat and nutrient-poor diabase cap old-growth coniferous forests, bogs and marshes 
have taken root. The area has several brooks that drain the overlying bogs and cre-
ate powerful waterfalls down the broad-leaf-clad scree. The calcareous meadows 
in the area and not least all screes and slopes with running water hold very high 
conservation value. Below Billingen lies Valle, a rolling camel landscape with small 
lakes and kettle holes on the high ridges that formed when the ice retreated, leaving 
large blocks of ice in the landscape. When these blocks melted ridges, plateaus and 
small hills formed which gave the landscape its undulating appearance. The soil is 
calcareous also here and the area’s broad-leaf forests, hazel groves and small-scale 
agricultural areas with traditionally managed pastures and dry meadows house a 
very rich flora and fauna. Almost the entire area is classified as of national inter-
est for nature conservation and appears as a high-value tract for mosaic landscape, 
meadow and pasture, and for broad-leaf forests in the GIS analysis.

Hornborga Lake– Falbydgen District
Hornborga Lake, located south-east of Skara, is a wetland lake which formed about 
10,000 years ago when the ice sheet retreated. The area is considered one of the 
country’s richest and most valuable resting and nesting sites for many bird species. 
The lake is best known for its great crane population, but there are also several 
species of diving ducks and grebes e.g. Great Crested Grebe, Red-necked Grebe 
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and Black-necked Grebes. There are also a large number of waders and swimming 
ducks. The reeds surrounding the lake are nesting areas for bittern, water rail and 
reed warblers. The area has abundant traces of man’s activities such as pollarded 
trees, stone walls and traditionally managed meadows, all of which are important 
habitats for a range of species groups such as insects, vascular plants, mosses and 
lichens. 

The Fal is a plateau of limestone bedrock. The inland ice left behind hills and ridges 
of alum slate and sandstone. The rich calcareous content in combination with long-
term use of traditional pastures has created the area’s unique flora and fauna. Fal-
bygden is one of the oldest agricultural districts in the area and the earliest human 
finds go back about 4,000–5,000 years. This long continuity of grazing, hayfields 
and traditional small-scale farming in fertile, calcareous moraine clays has creat-
ed a unique flora and fauna associated with calcareous dry slopes and limestone 
soils and rich fens on the hillsides. The whole area of Hornborga Lake and the (Fal-
bygden is classified as of national interest for nature conservation and appears as 
a high-value tract for mosaic land and meadows and pastures in the GIS analysis. 

West Vättern around Tidaholm
The area alongside the western side of Lake Vättern between Hjo and Karlsborg 
consists of a relatively undisturbed belt of deciduous forest with a rich flora and 
fauna associated with broad-leaf forest habitats and a number of key habitats can 
be found along the whole shore. For example, in the Hjo river valley at Hjo there 
are broad-leaf forests of high importance for conservation, and the river contains 
reproducing strains of several species worthy of protection. The Tidaholm district 
has a special countryside with a long cultural history. This lowland area located 
between plateau mountains in the west and Hökensås in the south has received its 
character from the three small rivers Tidan, Yan and Ösan with their tributaries. 
These rivers are flanked by a small-scale slightly broken landscape of arable land 
surrounded by flat hills with a mosaic of natural coniferous forest. The Tida is the 
largest of the rivers and in the southern hilly area has several rapids which give rise 
to an interesting flora and fauna. The river’s flatter regions extend a few km north of 
Tidaholm which is a kind of multiform, flat wetland area. This is one of the county’s 
largest and most important wetland pastures and shore meadow plains. More than 
200 bird species have been found here, of which 90 or so are reported to nest in the 
area. It is, in addition, an important resting site for waders and waterfowl. Vättern 
with parts of its western shore is designated as of national interest for nature con-
servation and appears as the high-value tract for forests and for trivial broad-leaves 
in the GIS analysis.


