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2 Characteristics and management challenges of semi-natural landscapes 
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For such landscapes, constant use or management is a prerequisite for their survival through 
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Gymnadenia conopsea  
Clouded Apollo (Parnassius mnemosyne)

2.1 Diverse values of nature and culture in semi-natural landscapes
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Ecosystem Services (ESS)
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2.3 Place and scaling of management
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Querqus robur

 

2.4 Management objectives and need of new approaches and tools
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 as a case study area
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3 Data sources of nature and culture

3.1  Remote sensing data

3.1.1 Aerial photographs and images

Aerial images are digital photographs of the land surface and landscape taken from an aer-
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3.1.2 Satellite images
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3.2 GIS databases and contemporary maps
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3.3 Biological inventories and field observations
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3.3.1 Habitat data and habitat evaluations in Finland
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3.3.2 Species data and species-habitat evaluations in Finland
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importantly, species dependent upon tree stand at open and semi-open grounds are listed 
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3.4 Archaeological materials
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stantly making cultural heritage surveys that are registered and reported in Metsähallitus 

3.5 Archival materials and written records
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3.6 Historical maps



of Finland.
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th th century the provin-
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3.7 Photographs
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4 The Archipelago National Park in south-western Finland 

to maintain a vital community in the archipelago, and to promote environmental research and 
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5 Data from the study area
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6 Case studies

6.1 Land cover and land use changes in the Berghamn islands

th

6.1.1 General description of the change detection analysis



-

-
-

-

-

-

-

-



 

-
-

-
-

-



6.1.2 Land cover and land use classification for Berghamn hamlet
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6.1.3 Land cover and land use patterns in Berghamn hamlet today
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DETAILED TRAJECTORY CLASS  DEFINITION OF TRAJECTORY  GENERALIZED 
CLASS 

 Non-productive rocky areas  Classified as rocky area in all AI layers  Low-productive area 

 Low-productive rocky area  Classified as non- or low-productive area in HM, 
classified either as rocky area or scrubland in all AI 
layers, trajectory not classified as 'Non-productive 
rocky area' 

 

 Permanent wet GL  Classified as meadow in HM, all AI classifications must 
be cultivated GL, semi-natural GL or wetland, at least 
one AI classification must be wetland 

 Wetland-influenced
area 

 Other wetland-influenced area  Classified as wetland in HM or wetland in some of the 
AI layers, trajectory not classified as 'Permanent wet 
GL', trajectory not classified as 'Non-productive rocky 
area' 

 

 Permanent forest on bedrock  Classified as non- or low-productive area in HM, 
classified as forest  in all AI layers 

 Permanent forest 

 Permanent forest on till  Classified as moorland in HM, classified as forest in all 
AI layers 

 

 Permanent semi-natural GL  Classified as meadow or building plot in HM, all AI 
classifications must be semi-natural GL 

 Permanent GL 

 Permanent GL with cultivation  Classified as arable land, meadow or building plot in 
HM, all AI classifications must be semi-natural GL or 
cultivated GL; if HM class is meadow or building plot, at 
least one AI class must be cultivated GL. 

 

 Permanent semi-natural GL
not indicated in HM 

 Classified as non- or low-productive area or moorland 
in HM, classified as semi-natural GL in all AI layers 

 Permanent
non-historical GL 

 Permanent GL with cultivation
not indicated in HM 

 Classified as non- or low-productive area or moorland 
in HM, classified as semi-natural GL or cultivated GL in 
all of the aerial image layers, must be classified as 
cultivated GL in at least one AI layer 

 

 Lately created semi-natural GL  Classified as non- or low-productive area or moorland 
in HM, classified as semi-natural GL in 2008 AI layer, 
none or AI classifications is cultivated GL, trajectory not 
classified as 'Permanent semi-natural GL not indicated 
in HM' 

 Lately created GL 

 Lately created GL with cultivation Classified as non- or low-productive area or moorland 
in HM, classified as cultivated GL in at least one AI 
layer, classified as semi- natural GL or
cultivated GL in 2008 AI layer, trajectory not classified 

 

as  'Permanent GL with cultivation not indicated in HM'

 Historical GL, overgrown to scrubland  Classified as arable land, meadow or building plot in 
HM, classified as scrubland in 2008 AI layer (various 
classes 1939-1995) 

 Overgrown historical
GL 

 Historical GL, early overgrown to 
forest 

 Classified asarable land, meadow or building plot in 
HM, classified as forest in all AI layers 1939-2008 

 

 Historical GL, lately overgrown to 
forest 

 Classified as arable land, meadow or building plot in 
HM, classified as forest in 2008 (various classes 1939-
1995), trajectory not classified as 'Historical GL, early 
overgrown to forest' 

 

 GL not indicated in HM,
overgrown to scrubland 

 Classified as non- or low-productive area or moorland 
in HM, classified as cultivated GL or semi-natural GL in 
at
least one AI layer between 1939-1995, classified as 
scrubland in 2008 AI layer 

 Overgrown
non-historical GL 

 GL not indicated in HM,
overgrown to forest 

 Classified as non- or low-productive area or moorland 
in HM, classified as cultivated GL or semi-natural GL in 
at
least one AI layer between 1939-1995, classified as 
forest in 2008 AI layer 

 



DETAILED TRAJECTORY CLASS  DEFINITION OF TRAJECTORY  GENERALIZED 
CLASS 

 Historical semi-natural GL, restored  Classified as arable land, meadow or building plot in 
HM, classified as scrubland or forest in at least one AI 
layer 1939-1995,
classified as semi-natural GL in 2008 AI layer 

 Restored GL 

 Historical GL with cultivation, restored Classified as arable land, meadow or building plot in 
HM, classified as cultivated GL, semi-natural GL, 
scrubland or forest
in all AI layers 1939-2008, classified as scrubland or 
forest in all AI layer between 1939-1995, classified as
cultivated GL in at least one AI layer, classified as 
cultivated GL or semi-natural GL in 2008 AI layer

 

 Other GL-influenced area  Classified as non- or low-productive area, moorland, 
building plot or NoData in HM, having at least one AI 
classification of
cultivated GL or semi-natural GL, not defined to any 
classes described above 

 Other trajectory 

 Other forest- or scrubland-influenced
area 

 Classified as non- or low-productive area, moorland, 
building plot or NoData in HM, having at least one AI 
classification of
forest or scrubland, not defined to any classes 
described above 

 

 HM = historical map; AI = aerial images;
 GL = grassland; NoData = areas of historical map that are drawn outside the present shoreline 
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6.1.4 Land cover and land use changes of Berghamn island from 1890 to 2008 

-

-

-

-

-



-

-

-

6.1.5 Land cover and land use changes of Mälhamn island from 1890 to 2008 

-

-





-

-

open and semi-open areas have declined and today thick forest covers most of the previously 

6.1.6 Land cover and land use changes in Boskär island from 1890 to 2008 

-
-

-

-



Figure 29. Maps of land cover and land use changes of Mälhamn from 1890 to 2008. 



6.1.7 Change trajectories in Berghamn, Mälhamn and Boskär 

-
-

-

-

-

-
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Figure 30. Maps of land cover and land use changes in Boskär from 1890 to 2008. 



-
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Figure 31. Land cover and land use change trajectorimaps of Berghamn, Mälhamn and Boskär from 1890 
to 2008. Maps by Timo Pitkänen.
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6.2  People and livestock through centuries

6.2.1 Prehistorical settlement around Berghamn

th

-
th 

-

-

-
th th

6.2.2 Households in the outer archipelago since 1540

-



Figure 32. Berghamn in the cadastral record from 1540. 

-

-

-

-

6.2.3 Animal husbandry in the outer archipelago

-
th century 
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Berhamn farms horses bulls cows
young 
cattle sheep goats pigs hens

1571 3 0 0 4 1 6 3 0 0

1632 2 0 0 10 4 25 17 0 0

1881 5 0 3 14 8 34 0 0 0

1910 5 1 3 19 9 131 0 4 0

1930 5 3 0 18 5 55 0 4 12

farms horses bulls cows
young 
cattle sheep goats pigs hens

Björkö 1571 5 0 0 1,8 0,4 2,8 1,4 0 0

Björkö 1632 3 0 0,3 3,7 0,3 10 3,3 0 0

Björkö 1881 2 0 0 3 0,5 10 0 0 0

Björkö 1910 2 0,5 0,5 4 1 13,5 0 1 7

Berghamn 1571 3 0 0 1,3 0,3 2 1 0 0

Berghamn 1632 2 0 0 5 2 12,5 8,5 0 0

Berghamn 1881 5 0 0,6 2,8 1,6 6,8 0 0 0

Berghamn 1910 5 0,2 0,6 3,8 1,8 26,2 0 0,8 0

Berghamn 1930 5 0,6 0 3,6 1 11 0 0,8 2,4

Nötö 1571 13 0,6 0 1,5 0,6 1,2 0,6 0,3 0

Nötö 1632 6 0,5 0,2 3 0,8 7,7 5 0 0

Nötö 1881 8 1 0,8 4,9 1,3 11,6 0 0,3 1,9

Nötö 1910 8 1,1 0,4 3,5 2,6 19,1 0 0,6 1,1

Nötö 1930 9 0,9 0,1 2,9 2,6 9,6 0 0,6 4,2

67
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6.3  Grazing pressure and the restoration of the pastoral landscape 

-

th -

6.3.1 Analysis of grazing pressure

th 

-



 

Biotope 
category

Land use category of the parceling 
map 1890

The biotope in 1890 (interpretation by 
Leif Lindgren)

Productivity value 1890

0 Rock, barren Bedrock outcrops, barren 0

1 Rock Bedrock outcrops with patches of xeric 
heath forest, pine bogs or dry meadows

0.1-0.3 (exceptionally 0.5)

2 Moor or xeric heath forests, pine mires and 
bogs, rocks with patches of meadow 

Wooded pastures/ grazed forests/ dry 
meadows

0.5

3 Moor or mesic or herb-rich heath forests, 
spruce mires

Wooded pastures/ dry meadows, grazed 
spruce mires

1

4 Moor or (potentially) herb-rich forests Wooded pastures or wooded meadows 1-1,5

5 Open or semi-open moors Dry meadows 1-3

6 Meadow, open grassland Mesic meadow, coastal meadow 2-3

7 Meadow, open grassland Mesic or moist meadow and corresponding 
coastal meadow 

3-8

8 Fields and settlements Fields and settlements (not used as 
pastures in 1890)

No value

-

-
-



Category 0.  in the general parceling map has the pro-

Category 1 -

-

Category 2. The term moor 

- or 

Category 3. The moor 

Category 4 -

-

Category 5

 



on the parceling map from 1890.

Biotope category Berg-
hamn

Boskär Mäl-
hamn

Granskär Ådön Sten-
skär

Haver-
skär

Kobirs-
skär

Sum of 
biotopes

8. Fields and settlements 1.52 0 0 0 0 0 0 0 1.52

7. Mesic or moist meadow / 
coastal meadow

4.85 4.48 3.60 0 0 1.09 0.64 0 14.66

6. Dry or mesic meadow, 
coastal meadow

1.15 4.10 1.58 0,35 0 0 0 0 7.18

5. Dry meadows 1.00 1.75 0.44 0.08 0 0 0 0 3.27

4. Wooded pastures, 
wooded meadows (OMaT)

4.19 4.56 1.37 2.29 5.86 3.16 0 0.23 21.66

3. Wooded pastures/ dry 
meadows (OMT+MT)

3.11 6.15 2.48 1.13 9.36 2.90 0.15 1.22 26.50

2. Xeric heath forests/ 
grazed forests

1.56 6.36 0.28 0 23.33 0 2.09 0.16 33.78

1. Bedrock outcrops with 
patches of xeric heath 
forest, pine bogs or dry 
meadows

29.78 33.56 17.82 2.88 24.65 18.59 2.72 4.40 134.40

The total grazing  area of 
each island

47.16 60.96 27.57 6.73 63.20 25.74 5.60 6.01 242.97

-

Category 6 äng
-
-

Category 7 äng

Category 8

-



 

Biotope Area (ha) RAu/ha Au d Au*d*year

7. Mesic and moist meadow on Boskär, Stenskär, Haverskär 6.21 2.2 13.66 153 2090

6. Dry to mesic meadow on Boskär, Granskär 1.50 1.5 2.25 153 344

7. Mesic to moist meadow on Mälhamn 3.60 2.2 7.92 103 816

6. Dry to mesic meadow on Mälhamn 1.58 1.5 2.37 103 244

7. Mesic to moist meadow on Berghamn 4.85 2.6 12.61 95 1198

6. Dry to mesic meadow on Berghamn 1.15 1.5 1.725 95 164

5. Dry meadows 3.27 0.7 2.289 248 568

4. Wooded pasture or wooded meadow (potential herb-rich forests) 21.66 0.6 12.996 248 3223

3. Wooded pastures/grazed forests (herb-rich or mesic heath 
forests)

26.50 0.3 7.95 248 1972

2. Xeric heath forest 33.78 0.05 1.689 248 419

1. Bedrock outcrops, productivity value 0,1-0,3 134.40 0.01 1.344 248 333

0. Bedrock outcrops, productivity value 0 30.70 0 0 248 0

Sum of Au/d 11 371

-

st

-

th century 
-

-



Breed The coefficient 
for the animal 

unit

Number of 
grazing animals

Animal units (Au) Days (d) Au*d*year

cattle 1.0 18 18 248 4468

calves and heifers 0.5 13 6.5 248 1612

horses 0.8 3 2.4 248 595

foals 0.4 1 0.4 248 99

sheep 0.15 55 8.25 60 495

lambs 0.07 105 7.35 60 441

Sum of Au/d 7710
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6.3.2 Evaluation of the recommended and actual numbers of grazing animals 

-

  of livestock 
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the impact of the actual .



6.3.3 Visualisation of pastoral landscape through time

 

 



th
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6.3.4 Did we succeed in bringing back the long gone pastoral landscape?

-

-

th

-

-

-

th

-

6.4  Searching for high conservation value sites with the aid of historical and  
 biological data 

-



-
-

-

-

-

6.4.1 Reclassification of land use change maps and design of the vegetation surveys 



the change categories.

-

grassland: -

pastureland: -

-

improved grassland: -

-

-

-



-

6.4.2 Pasturelands with potentially high conservation values

-
 

-

-

-



 

Variable Mean                                         Analysis of variance

Pastureland Grassland Improved 
grassland

Total p-value

Tree cover 0-4 2,6 1,9 1,1 1,91 0,000

Slope 0-3 0,9 0,4 0,1 0,51 0,000

Field layer cover  % 68,9 85,9 93,2 81,66 0,000

Amount of stones % 6,7 1,2 0,0 2,96 0,000

Moss cover % 21,9 31,2 16,3 22,80 0,002

Lichen cover % 0,5 0,1 0,0 0,22 0,000

Litter cover % 63,8 45,1 58,2 56,57 0,010

Eaten vegetation < 10 cm % 2,6 3,5 14,0 6,54 0,001

Vegetation height cm 19,8 22,4 26,5 22,69 0,500



categories.
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category -
 

in  polygons 
insofar as the 
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s 

the -

 polygons and 3 only at the  poly-

-



Occures only 
in 
'Pastureland'

Occures only 
in 'Grassland'

Occures only 
in 'Improved 
grassland'

Occures in all 
types

Do not occure 
in 'Improved 
grassland'

Agrimonia eupatoria X X

Allium oleraceum X

Antennaria dioica X X

Arabis glabra X

Arabis hirsuta X X

Avenula pratensis X X

Avenula pubescens X

Botrychium lunaria X X

Briza media X

Bromus hordeaceus X

Campanula trachelium X X

Carex muricata X X

Carex spicata X

Carex viridula X X

Corydalis solida X X

Crataegus monogyna X

Danthonia decumbens X

Dentaria bulbifera X

Filipendula vulgaris X

Fraxinus excelsior X

Galium verum X

Geranium sanguineum X

Linum catharticum X X

Luzula campestris X X

Malus sylvestris X

Melampyrum cristatum X X

Origanum vulgare X

Plantago lanceolata X

Quercus robur X X

Rhamnus cathartica X

Rosa mollis X

Scutellaria hastifolia X X

Silene nutans X X

Trifolium arvense X

Vincetoxicum 
hirundinaria

X X

Total 13 3 0 10 25
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6.4.3 Change analysis can direct nature management

-

-

-

-

-
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7 Linking biological and cultural values using historical and spatial information 

-
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7.1 Integrating cultural and natural processes for biodiversity

-

-

-
doned site may consist of a mixture of species and structures of unmanaged and managed 

-

-



Retrospective landscape change analysis approach

Landscapes are challenging ecological systems to manage due to their constant dynamics and 
-

-

-

-

-

-
-

-
-

-

-

-



-
ise the change processes of the managed area and targets

 

-
agement is targeted to the surroundings of an old farmstead, for example, one may need to 
interpret the decision-making processes and the farming strategies of a single family even 

-

-

-
-
-

7.2 Tools for selecting sites and expanding management areas 



-
-

-

-

-

While aerial photographs may give us perhaps a more profound understanding of the past 
-

-

-
-

-

-



scaled. 

-

-

-
-

-

-

7.3  Broad scale planning reveals regional values and supports decisions  
 at local scales

-

 



-

-

-

-

-

7.4 Mutual management of nature and culture at fine scales 

-

-

-
-



-

-

-

-

7.4.1 Varying management intensity in practice

-
-

-
th th 

means that outside of the core area, landscape structure is gradually turning more forested 

-

-

-



7.4.2 Restoration of historical landscapes in conservation network 

-

-

-
-

scapes that have evolved during centuries of land-use and reforming of the environment if the 

-

-

-

-



8 The learning process of integrating nature and culture:  
   challenges and future needs

-

-

-
-

-

-



-

-

-

-



Figure 50

98

Co-operation between practical conservationists and scientists is highly rewarding and warm-
ly recommended. The exchange of expert opinions in the field is most valuable (Figure 49). 
Observation of different sites from different perspectives certainly widened the knowledge 
and our understanding about the sites and their management possibilities. The gap between 
research work and practical nature management work can certainly be narrowed with co-
operation. The goal of multidisciplinary work can lead to cost-effective methods for better 
preservation of natural and cultural heritage. Research that aims to find generalised solutions 
is of great important for management practices. Without practical and economical linkage, 
however, research may suggest solutions not feasible in practice. 
We feel that our shared work on the ideas and suggestions of this publication should be de-
veloped further and tested in various semi-natural landscapes and turned into practical guide-
lines. Proper understanding of biodiversity supporting processes is extremely important in the 
rapidly changing environment, where environment threats are increasing. In order to under-
stand semi-natural nature, as a result of long-term interactions of humans and nature, link-
ages between multidisciplinary research with practical management is needed. Such research 
would require the co-operation of environmental and social scientists together with histori-
ans. Multidisciplinary research will improve our understanding of the complex biodiversity 
supporting processes and provide us with better tools for practical management of these sites 
in dynamic semi-natural landscapes. Further studies on, e.g., the cultural meanings embedded 
in archaeological and historical landscapes, might help us to gain a deeper comprehension of 
the relationship between the human beings and the nature.



Appendix

Visualization of meadows and wooded pastures to four different time periods 



 and   
ssp.  and The Nothern Wheatear  
indicates an open landscape. 

The time period of 1571





The time period of the 1880- and 1890’s





 

The time period of the 1930’s



 



The time period of the 1980- and 1990’s





   

Anon. 2000. -

Anon. 2000.  
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