
The role of agricultural production systems 
in landscape evolution 

Matthias Bürgi 
WSL - Switzerland  

 

WSL 



Content 

• What is a landscape? 
• How to assess landscapes? 
• Why do landscapes change? 
• And why do landscapes not change? 
• Agriculture as a driver of change and persistence 
• Summary 



Content 

• What is a landscape? 
• How to assess landscapes? 
• Why do landscapes change? 
• And why do landscapes not change? 
• Agriculture as a driver of change and persistence 
• Summary 



What is a landscape? 
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“… encompass the entire space within and outside 
settlements. They result from the dynamic interplay of 
natural variables (e.g. bedrock, soil, water, air, climate, 
fauna and flora) with cultural, societal and economic 
factors “ 
Landschaftskonzept Schweiz, BAFU  
 
“ … is an area, as perceived by people, whose character 
is the result of the action and interaction of natural 
and/or human factors”  
ELC European Landscape Convention 
 

Landscape(s) 



What is a landscape? 

• We know it, when we see it… 
• Not restricted to area outside settlements. 
• A physical reality as well as its perception. 
• The result of human and natural factors. 
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Why do landscapes change? 

 

Nature 

Culture 

Economy Politics 

Technology 

Bürgi et al. 2004 
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Driving forces of landscape 
change:  
A pan-European, 
comparative analysis 

Gutenbrunnen, study municipality Lenk, Switzerland. © Albert Sommer 
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Results 

“Everything is done for speed now, so there is 
no time to watch and gaze around the 

countryside like we used to.” 

“Everybody in the village had some benefits 
from the building industry and so it is 

impossible to stop it.”  

“You don’t see the glaciers from down here any 
more. The glaciers are melting fast.” 



 



Rates of change 1840 - 2010 

Bürgi et al. online first 



Generally relevant driving forces are… 

Access and infrastructure Labour market 

Political shifts 
Technological innovations 

Climate change 
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And why do landscapes not change?  

Lieskovsky & Bürgi submitted 

 



Where to find (agri-)cultural  
landscape hotspots? 

Preconditions determined: 
• Geographic, economic, infrastructural and political isolation 
• Marginal agricultural land 
• Population that differs from the surrounding national 

mainstream. 



Wilderness Quality Index 

HIGH LOW 

Increasing naturalness & remoteness 

Increasing human modification 

Wilderness Quality 

Urban areas 

Pristine 
wilderness 

Wild areas 

Intensive land-use 

Semi-natural land-use 
Agricultural use 

Kienast & Rutherford submitted 

GIAHS and Wilderness represent different societal demands put 
upon the landscape – they might compete for the same places. 
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Spatial structure of agriculture  
(aprox. 1400-1800) 

 



 

Richard Weiss, Häuser und Landschaften der Schweiz, 
(1959), Erlenbach-Zürich: Eugen Rentsch Verlag, 2.Auflage 
1973 (Graphiker Hans Egli); Abb. 97: Landschaftstypen in 
ihren Zusammenhängen zwischen Natur und Mensch.  



 



 



 



 

http://www.wikiwallis.ch/index.php/Roggenan
bau_und_Roggenbrot_backen (1960) 

http://www.wikiwallis.ch/index.php/Roggenanbau_und_Roggenbrot_backen
http://www.wikiwallis.ch/index.php/Roggenanbau_und_Roggenbrot_backen


Crop/Cattle m2 

Plot 

Landscape 

Farm 

Habitat Land management 

Species 

Habitat  
configuration/ 
heterogeneity 

Culture/ 
cultural diversity 

Biodiversity Place/Space 

Land use 
system 

Farmer Techn. df 

Soc.-ec. df 

Political df 

Natural df 

Driving 
forces 

Bürgi et al. 2015 

The cultural landscape is a by-product of 
agricultural activities. 



Changes in agricultural technology 
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Distributing manure (solid) 



Distributing manure (liquid) 
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Mowing 
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Ploughing 
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Harvesting 



 



Changes in context triggered changes in 
agriculture 



How to secure sustainable (?) cultural landscapes 
where they are not economically profitable? 
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Summary 

 
 Factors fostering the survival of GIAHS: 

• Geographic, economic, infrastructural and political isolation 
• Marginal agricultural land 
• Population that differs from the surrounding national mainstream. 

The cultural landscape is a by-product of agricultural activities. 

How to secure GIAHS where they are not economically 
profitable? 

GIAHS developed in a context which was very different from 
today (let alone the future…) regarding energy, technoloy, 
teleconnections, societal demands, … 



Thank you for your attention 
 



 Some references 
• Bürgi M, Hersperger A, Schneeberger N (2004) Driving forces of landscape change – 

current and new directions. Landscape Ecology 19:857-868. 
• Bürgi M, Gimmi U, Stuber M (2013) Assessing traditional knowledge on forest uses to 

understand forest ecosystem dynamics. Forest Ecology and Management 289:115-
122. 

• Bürgi M, Silbernagel J, Wu J, Kienast F (2015) Linking ecosystem services with 
landscape history. Landscape Ecology 30:11-20. DOI: 10.1007/s10980-014-0102-3 

• Bürgi M, Li L, Kizos T (2015) Exploring links between culture and biodiversity: studying 
land use intensity from the plot to the landscape level. Biodiversity and Conservation 
24:3285-3303. 

• Bürgi M, Bieling C, von Hackwitz K, Kizos T, Lieskovský J, Martin MG, McCarthy S, 
Müller Matthias M, Palang H, Plieninger T, Printsmann A, Verburg P (online first) 
Processes and driving forces in changing cultural landscapes across Europe. 
Landscape Ecology. DOI 10.1007/s10980-017-0513-z 

• Lieskovský J, Bürgi M (2017) Persistence in cultural landscapes – a pan-European 
analysis. Regional Environmental Change. Online first. DOI: 10.1007/s10113-017-
1192-7 

• Bürgi M, Kümmerle T, Verburg P, Plieninger T (2017) Analyzing dynamics and values of 
cultural landscapes. Landscape Ecology, forthcoming. 
 
 
 
 


	The role of agricultural production systems in landscape evolution
	Content
	Content
	What is a landscape?
	Slide Number 5
	Landscape(s)
	What is a landscape?
	Content
	How to assess landscapes?
	How to assess landscapes?
	How to assess landscapes?
	How to assess landscapes?
	How to assess landscapes?
	How to assess landscapes?
	Content
	Why do landscapes change?
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Content
	And why do landscapes not change? 
	Where to find (agri-)cultural �landscape hotspots?
	Wilderness Quality Index
	Content
	Spatial structure of agriculture �(aprox. 1400-1800)
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Changes in agricultural technology
	Distributing manure (solid)
	Distributing manure (liquid)
	Mowing
	Ploughing
	Harvesting
	Slide Number 42
	Changes in context triggered changes in agriculture
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Content
	Summary
	Thank you for your attention�
	 Some references

