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Planning and managing landscape change: global versus local mechanisms.

Marc Antrop
Geography Department, Ghent University, Belgium

Change is inherent to the concept of landscape, which is the expression of the
interaction between natural processes and man’s activities. | will argue that although the
general trend of landscape change and the driving forces behind are rather well known,
this knowledge is insufficient for planning and managing future landscapes with respect
for traditions and heritage. The general trend of landscape change is one of polarization
between more intensive and more extensive used land. Characteristic is the increasing
speed and magnitude of the changes. New emerging landscapes are highly
multifunctional. Their planning and management involves an increasing number of
actors. This makes predicting or planning future landscapes more difficult and uncertain
than ever before. Four interrelated driving forces are generally recognised. Accessibility
is the primal factor. When disclosed by transportation infrastructure, landscapes start
changing rapidly. Improved accessibility and increased mobility stimulate the second
main driving force: urbanization and industrialization, causing concentration of people,
infrastructures and activities. The third driving force is globalization, which affects local
decision making regarding land use and landscape. The fourth factor of landscape
change is more random and unpredictable: calamities. Their impact is increasing as the
polarization of land use intensity, increases also the number of people affected in the
concentration areas and can cause sudden changes in policy and values. The spatial
and time scales involved vary a lot and local effects and responses can be very
different. Many actors behave in a non concerted manner and cause a chaotic
autonomous development. | will use examples from environmental impact assessment
and land reform projects to demonstrate some of the mechanisms involved at the local
scale. These observations support the vision that only a long-term transdisciplinary
landscape planning can result in sustainable future landscape in which the valuable

elements of the past can be preserved.



Scenarios for the future of the Great Barrier Reef catchment — building a future-

aware culture

Iris Bohnet

CSIRO Sustainable Ecosystems, Tropical forest Research Centre, Australia

The Great Barrier Reef (GBR) is an international icon with outstanding natural, social
and economic values. It extends 2000 km along the Queensland coast of Australia and
covers an area of approximately 345,400 square kilometres. Its ecosystems have a
complex interdependent relationship with the adjacent Great Barrier Reef catchment.
Data collected over the last 20 years has highlighted a serious decline in water quality in
the inshore regions of the coral reefs. This decline is associated with extensive land
clearing for agricultural and urban development since the beginning of European
settlement, which has led to significant increases in pollutants, i.e. sediments, nutrients
and chemicals, in waterways entering the Great Barrier Reef lagoon.

In response, the Australian and Queensland Governments developed the Reef Water
Quality Protection Plan (Reef Plan) with the goal to halt and reverse the decline in water
quality entering the Reef using an integrated natural resource management approach.
The wide range of uses and users of the catchment and reef, uncertainty and lack of
understanding of the catchment to reef system, pose major challenges to natural
resource management bodies that are responsible for the implementation of the Reef
Plan. To address these challenges a set of alternative future scenarios for the Great
Barrier Reef catchment will be developed with key stakeholders in the region. The main
aim of developing collaborative alternative future scenarios is to challenge
preconceptions about the future, raise stakeholder awareness, and to identify key
drivers of change and key points of intervention. This paper describes the rationale for
developing future scenarios, the methods used to identify key stakeholders and the
process of building these scenarios. It concludes with a discussion about how the
scenarios can assist systems modellers and decision-makers in developing long-term

strategies for the Great Barrier Reef catchment.



The influence of cultural symbols on the replication of agricultural landscapes.

Dr. Rob Burton

Macaulay Institute, Aberdeen, Scotland

Recent research in the UK has suggested that this aesthetic preference is a primary
motivator for resistance to adopting policies aimed at environmental enhancement in
agricultural landscapes — farmers seek to replicate landscapes that are redolent with the
symbols indicative of production rather than, for example, biodiversity. In particular,
many references have been made in studies (from a variety of countries) to farmers’
preferences for neat and tidy landscapes, as well as other visual symbols associated
with production based agriculture. These landscapes both generate symbolic (cultural)
capital for farmers and serve as a major source of self esteem — they are in many
instances the glue that holds farming communities together. The question here is why,
despite the changes in agricultural policy towards environmentally sustainable land
uses, are farmers still broadly unable or unwilling to view maintaining “messy” but
biodiverse environments as good farming practice? Are symbols of production so
radically different to symbols of conservation? This paper presents theory derived
largely from empirical observation to suggest why the production oriented symbolic
world of the farmer is critical both socially and economically and why the regulatory
approach taken in many contemporary agri-environmental schemes is unlikely to result

in culturally sustainable ecologically rich agricultural landscapes in Europe.



Scenarios for Dutch National Landscapes: the future role of agriculture as a

landscape manager

Joep Dirkx

Netherlands Environmental Assessment Agency, Wageningen, The Netherlands

In januari 2006 the new National Spatial Planning Strategy for The Netherlands was
established. It sets out a national spatial policy up until 2020. In this new policy 20
National Landscapes are being assigned. They cover the areas that are considered to
be the most important landscapes of The Netherlands, in an international as well as
national point of view. The aim is to preserve the landscape values in these areas.
Preservation is however not established by spatial or legal protection. Instead it is
supposed to be an effect of careful spatial development. This makes the success of
landscape preservation targets dependent on the many forces affecting land use in the
National Landscapes.

As in the rest of The Netherlands, the National Landscapes are man-made landscapes:
agricultural landscapes. Agriculture therefore is seen as essential to the management of
the landscape. It is however questionable whether agriculture will be able to play this
role in the period for which the new spatial policy is set out. Agriculture, as in many
other parts in Europe, is under pressure due to falling incomes. In the National
Landscapes the position of the agricultural sector might even be weaker as the highly
valued landscape values obstruct efficient farming practices. Most areas with natural
handicaps, as high ground water tables, ineffective parcel shapes and uneven surfaces,

are part of National Landscapes.

The paper will, with the current situation as a starting point, explore the future role of
agriculture as manager of the landscape in the National Landscapes. The physical
differences between the National Landscapes will be taken in consideration as well as
the possible effects of changes in the Common Agricultural Policy, and the possibilities

offered by countryside stewardship schemes.



Changing socialisation and voluntary labour patterns in Scottish farming

families: Consequences for land management and landscape change.

Heike Fischer

The Macaulay Institute, Aberdeen, Scotland

This paper draws on data generated from in-depth interviews with both current farmers
and their spouses and their adult children in a collective case study of twenty-three
Scottish farm families. It focuses on how changes in successional and voluntary labour
patterns are leading to adaptations in farm management strategies and subsequently
landscape change. Preliminary findings suggest that while in the past farmers have
often succeeded to their parents’ farm out of obligation to the family, and not
predominantly out of their innate interest for farming as a career and lifestyle, current
successors or young farmers are much more focused on both the business aspect of
farming and the rural way of life. The interesting issue dealt with in this poster is how
changing farming identities influence land use and landscapes, both now and in the
future. Preliminary analysis indicates that the ‘productivist’ ethos continues to be a
significant element in farming identities as many young farmers have not embraced the
idea of becoming ‘stewarts of the land’. To the contrary, in those areas where
environmental, economic, and policy related conditions facilitate it young farmers tend
to continue employing intensive farming methods. On the other hand, farmers are
increasingly unable to pass on their farms to the next generation in areas with
traditionally more extensive farming styles, since extensification and scheme
participation are frequently the only viable options to continue farming. Regionally
diverging changes in farm management and trajectories are analysed with respect to
land use patterns and landscape change in the future and contextualized into economic,

policy-related, and socio-cultural trends.



Monitoring landscape changes in the Netherlands

Hans Farjon

Netherlands Environmental Assessment Agency, Wageningen, The Netherlands

During the last century agricultural landscapes in the Netherlands changed dramatically
due to developments in agriculture and urbanization. Since the last decade the
importance of agriculture as a major driving force decreased in favor of recreation,
nature and landscape management and residents. To evaluate the effects of these
changing driving forces on landscapes in the Netherlands during the last fifteen years a
monitoring system was developed. The system is based on national databases, a
survey and field observations in 82 one by one kilometer plots. Indicators which are
monitored are land use, relief, historical landscape elements, landscape scale,
disturbing landscape elements and landscape perception. The results show that the rate
of decline of relief and historical landscape elements has slowed down in comparison
with the period 1900-1990. Extremes in landscape scale are still disappearing and the
density of disturbing landscape elements is increasing. The results of monitoring are
used to evaluate the national spatial planning policies and to improve a landscape

change model.



Agricultural and landscape changes in peri-urban areas — the case of Greater

Copenhagen

Anne Gravsholt Busck & Jargen Primdahl
Institute of Geography, University of Copenhagen & Danish Centre for Forest,

Landscape and Planning, The Royal Veterinary and Agricultural University

Peri-urban agricultural areas are more than other rural areas affected by urban
pressures such as urban growth, counter urbanization and the settlement of small
enterprises. This has significant impact on the agricultural activities and the landscape.
Based on longitudinal research (three studies covering the time period 1979-2004) the

development has been investigated in eight study areas in Greater Copenhagen.

During the time periode investigated, the proportion of full-time farmers is decreasing,
the proportion of arable land and number of production related livestock is decreasing
whereas hobby related livestock is stable or increasing and alternative land uses are
emerging. More over, when comparing the agricultural situation to overall figures for
Denmark, the land use is more extensive, the number of production related livestock is

lower and the number of hobby related livestock is higher in the peri-urban areas.

Concerning semi-natural landscape elements, a net increase is seen in the peri-urban
areas. No overall figures are available for Denmark, but compared to other case studies
made in Denmark, the changes in the peri-urban areas of Greater Copenhagen are at a

moderate to high level.

The change patterns are relatively similar across the eight investigated areas. However,
looking into more details, the study reveals that the change towards land uses and
activities not related to traditional agricultural production has developed the furthest in
areas with relatively varied landscapes and poor natural conditions for agriculture. In

addition, the relative distance to downtown Copenhagen influences the change pattern.

In conclusion, the peri-urban areas are characterised by a high proportion of actors and
activities, which are not related to agricultural production. However, the impact on land

use is not as significant as could be expected when considering the very few full-time



farmers left. This discrepancy may reflect that the majority of the areas are still in use by
full-time farmers by means of leasing contracts, and in addition the fact that some non-
agricultural activities (such as the emergence of small enterprises) do not affect the

overall land use.



Changes in the landscape of some fruit growing areas in Western Norway in

relation to the agricultural policy

Torbjern Haukas', Heidi Knutsen', Lars Sekse? & Anders Lundberg®
1: Norwegian Agricultural Economics Research Institute, 2: Norwegian Institute for
Agricultural and Environmental Research in Ullensvang, 3: Institute of Geography,

University of Bergen

The Fjord region in western Norway was in autumn 2004 chosen to the best unspoiled
tourist destination in the world by the National Geografic Society Traveller. The cultural
landscape is a result of the interaction between human activity, agricultural tradition and
nature, and has always been an important attraction to tourism in the region. The
growing of fruit takes place on a small strip along the fjords. Between the orchards and
the forest, is pasture-land. The forest is covering the fields from pastures to the alpine
timber line which is about 900 m above sea. Naked rock, lakes and glaciers are
covering the area above the alpine timber line.

The research project “Changing cultural landscape” is a collaboration project
among the Norwegian Institute for Agricultural and Environmental Research in
Ullensvang, Institute of Geography of University of Bergen and the Norwegian
Agricultural Economics Research Institute. The aim of the project is to get knowledge on
how economy, marketing and supply of different activities related to geotourism in
Western Norway are influenced by changes in the cultural landscape in the important
fruit regions in Hardanger, Sogn and Nordfjord.

The landscape in the region has been changing a lot during the last fifty years. A
decreasing number of grazing animals the last decades has caused expansion of
forests on previous cultivated land and pastures. The fruit growing areas in Hardanger
are halved in size since 1959. In some parts of the region, marginal farmland is rapidly
being over grown by trees and scrubs. Planted spruce forest is appearing like dark
green spots in the landscape and has replaced deciduous trees. Large fruit trees are
replaced with smaller trees with high density. Sweet cherries are partly covered by
plastic in July and August protecting the harvest against rainfall.

Causes to the changing culture landscape can be found in the changing political
and economical conditions farmers had to face. An inquiry among the farmers in the

region gave a response on nearly 40 percent. Together with an inquiry among tourists in



the region with about 750 respondents, the research project has given answers to many
different problems in relation to the cultural landscape.

The economic conditions are the most important factor for the farmers in order to
maintain or increase farming and thereby preserve the landscape. When asked on what
kind of economically stimulated governmental efforts the farmers considered most
important, the answer was a) further protection of the Norwegian fruit market by duty
and b) governmental distributions for the preservation of the cultural landscape. The
farmers are expecting further reduction in fruit acreage from today’s level with about 10-
15 % in 2015 according to the inquiry. Pear and apple production will be decreasing
whilst stone fruit production will slightly increase. According to the inquiry the
overgrowing of farmland is likely to continue towards 2015.

The inquiry among the tourists showed different preferences between
Scandinavians and other tourists. Domestic visitors and tourists from other
Scandinavian countries preferred preserving the fruit landscape, but this was not so
important for the visitors from other countries. The fjord landscape is more important

than the fruit landscape for most of the visitors.
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The multifunctionality of rural-urban landscapes - a challenge for land use

planning

Dr. Reija Hietala-Koivu

Department of Applied Biology, University of Helsinki, Finland

The principle of multifunctional land use can guide sustainable land management and
policy development since it seeks to combine a variety of social, economic and
environmental functions to serve a wide range of users, while putting emphasis on
spatial integration and resource efficiency (Fry 2001; Lankoski & Ollikainen 2003).
During the last decade, the concept of sustainable development in rural-urban structure
has been transformed in the pursuit towards the eco-efficient urban settlement area.
However, in developing rural-urban fringes, the local green space can be often
threatened by demands of more efficient land use. Hence it is essential to find out
whether there exists balance between human health and amount of efficient land-use
patterns and how level of biodiversity and landscape diversity and their changes are

related to these relationships.

It is difficult to achieve sustainable development without a secure and lasting supply of
agricultural products from arable land. Furthermore, sustainable development implies
that environmental services — such as cultural landscape, biodiversity, soil and water
conservation — are maintained or improved. From a policy perspective, it is also
necessary to include ownership, governance, trade, and contributions to the overall
economy as well as impacts on public health in the equation (OECD 2002). It is
therefore logical to approach sustainable land management as a multiple-goal planning
problem, where a large number of objectives are to be addressed. In this research it is
essential to develop an assessment tool by which changes in social, according to
preferences and health of inhabitants, and changes in diversity at the landscape and
species level and in costs can be assessed for sustainable rural-urban land use
planning. This project, ‘Assessment tool for sustainable land use management around
growing urban area’ (2006-2008) will analyze the land use scenarios along the gradient
from rural to urban environment, which includes activities from sparsely populated

agricultural areas to densely populated urban fringes at the regional level.

11
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Green planning in a long term perspective, the recreational landscape of Greater

Copenhagen

Ole Hjorth Caspersen

Roskilde University, Denmark

In ‘Regionalplan’ of 2005, The Greater Copenhagen Authority (HUR) places special
emphasis on the recreational values that relate to regional green structure. All residents
should have easy access to larger green areas and waterfronts. The green structure
should be diverse, so that demands for different recreational activities, organised and
unorganised, can be met. Actions to be taken to improve the recreational infrastructure
include nature restoration, forestation and development of the path network. Moreover,
the issue of accessibility in general is placed centrally. This is the latest plan in a
process initiated in 1908 in which the city was developed from a typical European city
with a compact and relatively medieval and renaissance centre to a modern star city
characterised by a radial network of fingers that comprises housing and infrastructure.
In this presentation, the development of the urban green structure in greater
Copenhagen is elaborated upon, focusing on several key items. The presentation is
based on the use of EU MOLAND data which make an analysis of the period 1954 to
1998 possible. The presentation concludes that the preservation and development of
the green structure in Greater Copenhagen both correspond to the applied planning
measures and to general economic conditions. Further it concludes that the future
development of the regional green structure will demand effective regional planning
measures. Finally it is underlined that if the now scheduled regional objectives of
regional plan 2005 are to be fulfilled they need to be incorporated at municipal level,

and the historic analyses indicates that a regional body is needed to obtain this goal.
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Does effect of selection history influence the grazing animals’ vegetation and

plant preferences?

Nina Hovden Szether', Hanne Sickel?, Ann Norderhaug?®, Morten Sickel* & Odd
Vangen'
1: Department of Animal and Aquacultural Science, Norwegian University of Life
Sciences, As, 2: Royal Norwegian Society for Development, Skjetten, 3: Norwegian
Institute of Agricultural and Environmental Research, Kvithamar, 4: Norwegian

Radiation Protection Authority, Dsteras.

Plant and vegetation preferences of two Norwegian cattle breeds grazing semi-natural
mountain pastures were studied for two weeks at two farms during one summer. The
two breeds have different selection history. The old Norwegian dairy breed Blacksided
Tronder and Nordland Cattle (STN) has never been selected efficiently for higher milk
production. The selection of the other breed, the modern dairy breed Norwegian Red
(NRF), has, however, since its’ establishment in the 1940ties focused on higher milk
production, even if the breeding goal during the last decades has broadened. Today it

includes health-and-fertility traits as well.

The two studied herds both consisted of NRF and STN cows grazing together. To
measure the plant preferences of the animals, faeces samples were collected and
analysed for plant fragments. GPS data and vegetation maps were used to find
connections between grazed vegetation and plant preferences. Breed differences
regarding plant fragments in the faeces samples were significant for Nardus stricta and
STN had the highest share of this species. In the studied area Nardus stricta is an
indicator species for nutrient poor but quite species rich vegetation. This vegetation is of

special importance for the biodiversity in the area.

Results from the study indicate that grazing differences of old and modern breeds ought
to be taken into consideration when choosing grazing animals for management of
valuable semi-natural grasslands. Old and lower producing breeds, might be better
“‘managers” by grazing not just nutrient rich but also nutrient poor and quite species rich
vegetation and by this reduce the risk of loss of biodiversity by re-growth of important
habitats.

14



Landscape and agricultural multifunctionality in peri-urban landscapes — the

emergence of new actors and functions

Saren P. Kristensen

University of Copenhagen, Denmark

Peri-urban landscapes represent some of the most dynamic landscapes, as economic
interests, urban development, infrastructure, recreational and residential needs compete
for scarce land resources. For these reasons, land use may change rapidly to respond
to changing needs. One of the most significant changes is the diversification of activities
and outputs which can be seen as examples of an evolving multifunctional dimension of
agriculture. The market and demand for new activities and outputs is especially
promising in peri-urban areas, due to the large population concentrations, and they
therefore represent important research areas to explore the present status and potential

of multifunctional agriculture.

This paper investigates the agricultural system in a peri-urban landscape in Greater
Copenhagen. The first part of the paper analyses the diversity of agriculural systems,
land owners and the particular challenges they face due to the location. It was found
that the land management system has been polarised and is characterized by a large
number of small part-time and hobby farms contrasted with a few very large full-time
farms. In addition, the economic activities have been greatly diversified over the last
three decades, resulting in a large number of other gainful activities taking place on the

farms.

The second part of the paper analyses the findings from a multifunctional perspective.
The conceptual challenges of the term multifunctionality are discussed and an analytical
framework is developed to structure the analysis. The framework is applied in the
analysis of the types of functions found in the area and the relationship between farmer

type and levels of multifunctionality is investigated.

The results underline the great changes and diversity of land use and functions found in

peri-urban landscapes. They also stress the need to develop new planning instruments

15



in peri-urban areas, where the traditional driving forces and actors in agricultural

systems are being transformed as multifunctional systems develop.

16



Understanding landscape patterns by looking into the past

Gregor Levin

National Environmental Research Institute, Roskilde, Denmark

It is generally known that in Denmark small farms are characterised by high densities of
uncultivated landscape elements and smaller field sizes. However, little is known about
the causes for these differences. This paper elucidates relationships between small
farms and landscape dynamics over the past 50 years. The investigation was carried
out for 3 case areas, which cover app. 40 km? each and are characterised by different
typical Danish agricultural landscapes. On basis of aerial photos, land cover was
registered for 1954, 1982 and 2002. Landscape patterns and changes in these were
analysed in terms of field sizes, hedgerow density and densities of small remnant
biotopes. Furthermore, relations to farm size and biophysical properties were
investigated. In the period from 1954 to 1982, no differences in landscape dynamics
were found between areas, which in 2002 were managed by small (<25 ha) and areas,
which in 2002 were managed by large farms. However, between 1982 and 2002, areas
managed by small farms were characterised by significantly larger increases in
hedgerows and small biotopes while field sizes remained stable. Consequently, present
positive relations between small farms and landscape patterns are mainly caused by
landscape dynamics over the last two decades. Furthermore, from 1954 to 1982 the
relation of landscape patterns to biophysical properties decreased significantly. This
indicates a considerable effect of the introduction of industrialised large scale farming
since the 1950ies. It is reasonable to assume that in today’s Denmark, farms less than
25 hectares are generally characterised by part time and hobby farming. Therefore the
growing importance of these farm types does obviously have a beneficial influence on
landscape patterns. Thus, for future landscape planning it is crucial to consider the
damaging effect of large scale farming and the obvious opportunities of small part time

and hobby farming.
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Abandoned lands and new wilderness in cultural landscapes

Zdenek Lipsky
Dept. of Physical Geography and Geoecology, Faculty of Science, Charles University
Prague, Czech Republic

Recent and present developments in the Czech rural landscape are characterised by
two antagonistic tendencies: intensification and extensification. We can follow up these
different trends since the mid of the 20th century. The area of arable lands as well as
total agricultural lands has been permanently decreasing. But farming on these areas is
all the time more intensive with increasing anthropogenic pressure. Especially
landscape heterogeneity and landscape microstructure has changed rapidly towards
their significant simplification. The large-scale agricultural plots have been considered
only as a monofunctional productive area and subordinated to the requirements of
heavy mechanization. On the other side, many small-scale agricultural plots not
suitable to modern industrial and market-oriented agriculture were abandoned during
last 50 years. Self-seeding trees, shrubs and other seminatural communities began to
grow and expand in these localities which became local centres of biodiversity as refuge
for endangered plants and animals pushed out of the monotonous agricultural
landscape of collective openfields. After 50 years of this development we can find many
small landscape segments with different succession stages of seminatural vegetation in
the Czech rural landscape. Steep slopes and narrow strips of alluvial plains along small
water streams are among the most typical examples of this new wilderness in the old
cultural landscape of the Central Bohemia. Succession of shrub and forest
communities resulting from abandoning agricultural lands completely changed the
landscape character in some parts of the landscape, especially in these erosion
walleys of small water streams. These developments and different aspects of the
existence of the new wilderness in cultural landscape are now a matter of discussions
among scientists, landscape planners, managers and stakeholders with different

opinions.
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Future roles of agriculture in marginal rural landscapes: gaining insights through

scenario development (Mértola-southeast Portugal)

Isabel Loupa Ramos

CESUR - Instituto Superior Técnico, Lisboa, Portugal

Marginal rural landscapes in Europe are facing the uncertainty of change. Notably the
role of agriculture is being altered by the new rationale of the Common Agriculture
Policy. Agriculture may have to play different roles in the future. Scenarios are based on
the assumption that future is not pre-defined and that present decisions matter on the
qualities of future landscapes. Therefore it seems fundamental to select “landscape
objective” in order define the pathway towards its achievement.

In this study, the scenario development follows a 3-step approach: (a) the identification
of driving forces, (b) the definition of plausible futures 25 years from now and (c) the
validation of the scenarios by an expert-panel. The study is being applied to the
landscape of Mértola (Southeast Portugal). The resulting 4 scenarios for this landscape
are based on contrasting world visions: (1) “Fashion wilderness”, (2) “Oasis recreated”,
(3) “Environmental technocracy” and (4) “Living the idyllic countryside”. In each of these
scenarios agriculture that is until now the main activity, may find new ways of existence
depending on emerging values and demands. The role and shape of agriculture is
expected to change according to 2 main vectors: (1) “continuity” (i.e. the use of local
knowledge and environmental characteristics) and (2) “state protection” (i.e. level of
support). It may be engaging in energy crops if energy prices continue to rise, or being
transformed into a new form of landscape gardening setting the background for tourism,
finding protection with increased social awareness its fundamental value to biodiversity
or gaining impulse with new residents interested in a lifestyle based on traditional
agricultural practices.

A visual simulation of the 4 scenarios may enhance discussion on expectations towards
future landscapes, notably with local stakeholders, and thereby facilitate the definition of

“landscape objectives” to be integrated into policy decisions.
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Agricultural land-use changes with multifunctionality perspective: Method

proposal and compared application on a French and Italian region

Elisa Marraccini' 2, Helene Rapey’, Mariassunta Galli?, Sylvie Lardon’, Enrico Bonari?,
1: UMR Métafort (CEMAGREF, INRA, ENITA, ENGREF), Aubiére, France 2: LandLab,
Pisa, Italy

In the European socio-political context, various demands on agricultural functions
appeared, particularly on environmental aspects. As land-use changes are determinant
for these environmental functions and processes, geographers, ecologists, agronomists
have more and more focused on these land-use changes. A bibliographic review
pointed out that these regards are more frequently on changes drivers, rarely on their
impacts for multiple functions in the whole of an agricultural region. Thus, we developed
an approach concerning agricultural land-use changes carrying on multiple
environmental functions that are relevant to a landscape. Our main hypothesis is that
spatial organisation of agricultural activities influences environmental functions.
Although our agronomist regard, we have to focus on landscape entity for several
reasons: 1) to have a global view on spatial organisations of agricultural activities,
drivers and changes, 2) to consider the impacts of multiple interactions of farming
practices with bio-physical conditions, 3) to conform to the proper spatial unit of

environmental demands and evaluation.

We will present and discuss our methodology to characterise agricultural land-use
changes influencing several environmental functions at landscape scale. Indicators on
farming practices aggressiveness and environment sensitiveness are elaborated
combining agricultural census and geographic data. The first application concerned two
regions that differ for environment, agriculture and social conditions: a temperate
mountain region with livestock productions in France (Combrailles) and a mediterranean
predominant hilly region with crops and livestock productions in Italy (Maremma).
Results were in terms of methodology and analysis. The approach appeared functional
i) to reveal spatio-temporal variability of agricultural land-use in a region, ii) to
characterize the impact of this variability on environmental functions. Those results give
support and prospects to agronomists for downscaling and analysing individual farms

contributions to multifunctionality.
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A cross-country comparison of landscape preferences: a tool for evaluating

landscape change

Asa Ode', David Miller', Gary Fry?, Mari Tveit?, Pernette Messager', Fernando Pascao®
1: The Macaulay Institute, Aberdeen, Scotland, 2: Norwegian University of Life

Sciences, As, Norway, 3: Escola Superior Agraria de Coimbra, Coimbra, Portugal

The principal drivers of change for landscapes, and the visual consequences of options
for land management, may be influenced, directed, or constrained, by instruments that
are implemented locally, originating from national or international objectives and
agreements. Landscape preference surveys can be used to gain an insight into the
desirability of the resultant changes in land cover and landscape. This paper presents
findings from four different surveys testing preferences ands reactions to land cover
change carried out during a 3-year EC funded project into the management of

landscape change (VisuLands).

An ‘on-line’ survey had the objective of testing a subset of factors influencing landscape
preference from an international distribution of respondents. This study did not target
management issues in any given geographic area, rather, it used visualisations of a
‘neutral’ landscape, designed to test the relationship between preference and three
landscape variables (degree of abandonment, shape complexity and grain size/
woodland patch size). Two surveys were conducted on study areas in Scotland and
Portugal, both using photographs of existing land cover types and landscapes, with
respondents drawn from local inhabitants or visitors. Each survey was designed to
address local management issues (e.g. woodland change and agricultural
abandonment), and designed to learn from preferences for existing landscapes. The
fourth survey was run in Scotland, with an objective of assessing reactions to proposed
changes in landscape, using a virtual reality environment in which, pre- and post-

woodland planting was presented, for which reactions to change were assessed.

The results of the surveys were analysed in relation to characterising aspects of the
visual landscape such as ‘naturalness’ and ‘stewardship’. A conclusion from the
combined analysis of all four studies is a recognition of the importance of visual cues of

stewardship in the formation of preference.
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In the discussion, the paper relates the results to support mechanisms, such as the
Rural Development Programme of the European Union and its Common Agricultural
Policy. Results are discussed with respect to what lessons can be learnt about

landscape preferences to inform the planning and management of future changes.
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Multifunctional agriculture and new rural futures — perceptions and adaptation

strategies among stakeholders

Katrina Rgnningen

Centre for Rural Research, Trondheim, Norway

The paper draws on results from previous and ongoing research projects on
multifunctional agriculture and adaptation processes and strategies towards agricultural
and rural restructuring in Norway and Europe. Major focuses are:

1) Perceptions within the agricultural sector towards agriculture’s multifunctional role

2) Adaptation strategies among agricultural and other rural stakeholders towards new
agricultural and rural policies and realities

3) Some landscape consequences of these adaptation processes towards “new rural

futures”.

Agriculture in going through a marginalisation process with some severe socio-
economic as well as landscape consequences. At the same time new possibilities may
open for certain segments of farmers and other rural as well as non-rural stakeholders
and interests. There is a gradual adaptation towards agriculture’s multifunctional role,
mainly as a result of economic necessity as agricultural stakeholder still prefer to see
themselves as mainly producers of food and fibre. However, there is an ongoing
process of mental and cultural changes related to agricultural and rural restructuring
and new types of rural business development. Yet, marginalisation processes are very
strong, and with further dramatic cuts in agricultural budgets related to WTO-
negotiations we are at a timely juncture for strategic planning related to Norwegian rural
landscapes. Very different scenarios such as “wild biodiversity reservoirs for Europe”
and “living cultural landscapes taking care of Norway’s unique heritage” are propagated
by different stakeholders. Their socio-economic, cultural, landscape and biodiversity
consequences need to be taken into account in the discussion regarding new rural

landscapes and futures.
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Modelling grassland abandonment and its visual impact within different

scenarios in the Swiss Alps.

Beatrice Schupbach, Stefan Lauber and Thomas Walter

Agroscope Reckenholz Tanikon, Zurich, Switzerland

According to the model by Hoisl et al. (1989) landscape changes close to the observer
may have a stronger impact on the scenic view than landscape changes far away.
Landscape changes affecting a large area may influence the scenic view of observing
points even far away. Agricultural policy is a driving force for abandonment and natural
reforestation. Within the SULAPS project (http://www.fat.ch/sulaps) a spatially explicit,

empirical agent-based land use model has been developed to predict land use and
abandonment for the year 2015 in two case study regions in the eastern Swiss Alps.
The reference status in 2002 and different scenarios for liberalisation and ecological

orientation of agricultural policy had been modelled (Lauber, 2006).

The impact of abandonment on the scenic view was evaluated by a visibility analysis. In
both regions, selected buildings and a hiking path were used as observer points. The
area impacted by abandonment was described by the overlapping buffer zones of the
observer points and the abandoned fields respectively within a distance of 200 m, 1500
m, and 5000 m.

Evaluating the distance between 1500 m and 5000 m from the observer points, in both
regions, the proportion of the visible area affected by abandonment differs between all
scenarios and the reference status. In the same distance from the farm buildings, the
proportion of abandonment and its variability generally is the highest. Evaluating the
distance up to 1500 m from the observer points, the visible area affected by
abandonment does not differ between the scenarios in the ‘Surses’ region, whereas in
the ‘Belfort’ region the reference status differs in all observed distances from all

scenarios.

The visibility analysis shows that the landscape in the ‘Belfort’ region is much more

affected by structural change than in the ‘Surses’ region.
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Assesment of public attitudes to landscape change
in the UK : an overview

Professor Carys Swanwick
University of Sheffield, UK

Interest in the future of rural and other landscapes is by no means new. Research and
reports on the topic, in various guises, have appeared in the last twenty years in both
the UK and Europe and also in other parts of the world. Popular interest in this area is
also growing, with future landscape visualisations for 2020 appearing as part of a
special supplement to the Guardian Newspaper in the UK in 2004. Research in this
area is quite complex, requiring exploration of trends in landscape change, the drivers
of change and their impacts, possible scenarios for the future in the light of these
changes, and investigation of public attitudes to change and to possible futures. Most
of the work carried out in the UK has been carried out by academic researchers and has
appeared to have relatively little impact in the policy arena. Public agencies have been
slow to become involved, perhaps because of concerns about cost and timescales,
about overly academic outcomes, and because they have not seen a clear need for
such work. This presentation will briefly review the main examples of work that has

been done in this area, focusing on:

‘Landscapes for Tomorrow’ (O’Riordan, T., Wood, C., Shadrake, A., 1992)

This was an early study to create and visualise future landscape scenarios, in this case
for the Yorkshire Dales in work conducted by the University of East Anglia in
conjunction with the National Park. This aimed to create an educational tool for the
public to help to create understanding and stimulate awareness of potential future

landscape changes, primarily as a result of agricultural change and land management.

New Map of England Pilot Study (Land Use Consultants and New Map Consortium,
1993) This was the forerunner of the Countryside Character Initiative. Images of
different landscape futures were created as part of the wider public perception
component of the project. Hand drawn and rendered illustrations of change in a sample
of six Regional (Countryside) Character Areas in South West England were used to
elicit responses of local residents to possible future change in each area. In each case
the illustrations showed a typical existing landscape and two possible future scenarios -

a ‘conservation/restoration’ scenario based on maintaining, enhancing and restoring
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valued key characteristics and demonstrating policy initiatives like agri-environment
schemes, community forestry and access provision, and a change scenario which

illustrated differing pressures in each of the areas. The aim in this work was to elicit
people’s reactions not just to the images overall but to the messages they contained

about individual drivers of change. Interview surveys and focus groups were used.

‘Landscape Change Scenarios for Scotland — Ayrshire Pilot Study’ (Land Use
Consultants, University of Sheffield and Small Town and Rural Development Group,
2006).

This project was designed to test approaches to visualising a range of possible drivers
of landscape change in different landscapes in Scotland and assessing public attitudes
to them. Following an earlier scoping study and a workshop a pilot project has recently
been completed in Ayrshire. This work used photographic manipulation techniques to
construct a series of images of both individual changes and combined multiple changes.

Public responses were tested through on street surveys and focus groups.

The presentation will conclude with a brief discussion of the implications of these

projects for future work in this area.
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Organic agriculture as a tool of multifunctional landscape management - can we

learn from history?

Dr. Zbynek Ulcak
Department of Environmental Studies, Faculty of Social Studies, Masaryk University,

Brno, Czech Republic

Achievements of intensive farming have brought environmental and social problems,
connected to a decline of mixed farm systems. Organic farming is often presented and
understood as an optimal solution for this situation, because of its maximum reliance on
self-regulating agro-ecosystems, locally or farm-derived resources, and the
management of ecological and biological processes. Organic farming systems may also
result in reductions of crop and livestock yields, which together with a rapidly growing
demand for organic foodstuffs is understood as a way of solving the problem of
agricultural overproduction. This contribution deals with the concept of organic farming
in the sense of J. Thirsk’'s major phases of agricultural development. A historical
analysis can identify the driving forces of diversification and its rebirth as a mainstream
movement. Organic agriculture began its existence as a typical marginal approach in
the 1920s and 1930s. It was the situation of the late 1990s, which made many
European governments understand organic agriculture as a driving sector of farming. It
is becoming more evident that the interest in conversion to organic methods is mainly
market- and subsidy-driven. This means that such a system can guarantee some
environmental benefits of organic farming, which can be easily controlled by inspection
bodies (e.g. reduction of agrochemical use, animal welfare). But other benefits
(including landscape and nature conservation) may be endangered by a growing market
demand. This is illustrated by the present situation in international trade of organic

products.
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The importance of managing soil resources to avoid critical changes in reindeer

pastures

Christian Uhlig

Bioforsk Nord, Tromsga, Norway

Reindeer husbandry has lead to consecutive landscape changes in Finnmark, Northern
Norway, during the last 30 years. Vegetational changes, particularly the degradation of
fruticose lichen winter pastures, are well documented. Impacts on other landscape
components such as soils are less known. The aim of this paper is |) to document
changes in soil properties due to reindeer grazing and Il) to specify potential
implications for future landscape changes and management. In general, reported
pattern for impacts of reindeer grazing on lichen pastures are rather similar, but
opposite to those found for the post-fire succession of many lichen dominated boreal
and arctic ecosystems, which floristically are characterized by the succession of
cryptogams. Based on this assumption four degradation/ succession stages (DS)
ranging from an average fruticose lichen (FL) carpet exceeding 4 cm in depth (DS I) to
the total disappearance of FL and dominance of crustose lichens and bare mineral soll
(DS V) were characterised. Results showed a significant decrease in humus mass per
area from approximately 4800 g/m? (DS 1) to 4100 g/m? (DS Il) and 3600 g/m? (DS IlI).
Furthermore, total calculated amounts of the essential plant nutrients N, P, Ca, Mg, and
K stored in the upper organic horizon at DS |l were about 30 to 45 % lower than those
of DS I. Findings clearly indicate that degradation of fruticose lichen carpets by
reindeers also negatively influence on soil organic matter quantity and quality. At
Finnmarksvidda the organic layer can be considered the key factor for soil fertility, and
thus landscape stability. The sustainable management of soil resources may therefore
be of vital importance to avoid further degradation of reindeer pastures on

Finnmarksvidda.
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Multifunctional Evaluation of Agricultural Areas, as Part of an Integrated Regional

Planning System

Dipl.-Ing. Klaus Wagner

Federal Institute of Agricultural Economics, Marxergasse 2, 1030 Vienna
http://www.awi.omlfuw.gv.at

\NSTALT fiir Agrarwirtschaft
I ! of Agricultural Economics

The catchment area of the river Ybbs — arm of the Danube - includes very different
natural conditions. The agriculture is confronted with them not only in terms of
production of food and raw material but also in the effects on the resource protection,
the hazard conditions, the diversity, the recreation concerns and the spatial structuring
effects. In four communities, representing the different natural conditions, an evaluation
of these different functions of agricultural areas has been worked out in a regional scale.
The results of this multifunctional approach show the very different situation the
authorities have to deal with, if an integrated regional development is aimed at. The
patterns of these function-values in an agricultural view are a starting point to discuss
strengths, deficits or threats of a sustainable and integrated development with other
sectors like forestry, water management and spatial planning. We learned that the
production is often not the most important function of agriculture. A comparison of the
recent land use with the land use in the 19" century shows that the functions changed a
lot in different directions. The evaluation of it gives more awareness about agriculture
and justifies a specific agricultural land use. The report is about results of the
INTERREG I1IB project “Integrated Land Use Planning”.
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Cultural scars on trees — consequences for management of old boreal forests?

Bolette Bele, Ann Norderhaug & Line Rosef
Bioforsk Midt-Norge, 7500 Stjgrdal

"Classical” nature conservation defines virgin forests as more valuable the more virgin
the forest are. However, investigations in Trendelag show a diverse utilization of old
boreal forests in times past, and indicate that such forests may not be as virgin as
expected. The historical use of these forests can be found as scars on trees telling
about summer farming, old trails and old types of logging. The investigations also show
that fire has been used in a regular manner to improve the grazing resources. The
knowledge about these old traces and how to interpret them are scarce today due to
lack of knowledge of old farming practices as well as the purpose of the different traces.
Investigations show that the quality of today’s habitats to a considerable extent depend
on the historical use of the landscape. The existence of cultural traces and the historical
use of old boreal forests should therefore be taken into account when conserving old
boreal forests and their biodiversity. Regular burning of areas created an ecological
dynamic that may be of importance for the biodiversity. Summer farming and the use of
forests for grazing created a light open forest and other habitats than those existing in
dense “virgin” forests. To maintain biodiversity it is therefore of importance to take into
account both knowledge of the biodiversity of “virgin” boreal forests and knowledge
about former utilization of such forests as a basis for management schemes for

protected areas.
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Partnering with the Tully-Murray community to create visions for a sustainable

future for catchment and reef

Iris Bohnet,
CSIRO Sustainable Ecosystems, Tropical forest Research Centre, PO Box 780,
Atherton 4883, Queensland, Australia, ph. +61 7 4091 8826, email:

iris.bohnet@csiro.au

The Tully-Murray catchment is located in the Wet Tropics of Australia and is
characterised by a mixture of natural and agricultural landscapes that exist side-by-side.
The need for greater protection of the Great Barrier Reef, economic pressures on
primary industries coupled with development pressures to subdivide agricultural land for
rural residential and urban expansion provide a challenge not only for the people living
in the Tully-Murray catchment, but also for planners, natural resource managers and
policy makers. To address these issues, a partnership has been established between
science providers, local government, industry, indigenous, natural resource
management agencies and local stakeholders. This partnership provides opportunities
for effective participation in planning for a sustainable future of the Tully-Murray
catchment and reef. A three-staged planning process is used to understand the past
and present of the catchment to develop possible futures. Based on initial interviews
with local farmers, land managers and key informants, future visions are being
developed with the wider community in workshops. These workshops provide a platform
for local people to discuss their views and values as well as to evaluate different future
options and their potential trade-offs with community members. Using a partnership
approach in the planning for a sustainable future provides the opportunity to include
local views, build community capacity for change and inform planning and policy

development.
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Land use changes and soil quality: A case from Czech Republic

Eva Boucknikova' & Anna Martha Elgersma?
1) Faculty of Biological Sciences, University of South Bohemia, Branisovska 31, 370 05
Ceske Budejovice, the Czech Republic, 2) Norwegian University of Life Sciences, Dept.

Ecology and Management of Natural Resources, PO Box 5003, 1432, Aas, Norway

One of the largest ecological problems Europe faces at present time is the degradation
of the soil. In large areas in Europe it is a result of erosion, desertification, compaction,
acidification and salinization of soil and takes place due to intensification and
effectivisation of agriculture. The degradation of soil has large consequences for the
viability of agriculture in certain areas. One of the conclusions of the EUROLAN project
(QLK5-CT-2002-02346; http://www.umb.no/ina/forskning/eurolan/index_e.htm) was that
soil quality is a main decision factor for land to be taken out of agricultural production, to
more extensive use or closing down of the entire farm, in many European countries. In
the Czech Republic soil erosion on agricultural land is a severe problem. Totally, 71.63
% of the agricultural land in the Czech Republic is threatened by erosion (Ministry of
agriculture, 2005). The enlargement of agricultural fields and changes from grassland
into arable land and land consolidation were the main causes of the increasing erosion
after WWII. Currently, two salient developments take place: (i) Extensification and the
change from arable land into grassland leading to abandonment in the Less Favoured
Areas (LFA) and (ii) continuing arable land use in the lowlands and foothill areas and
where erosion will continue. These developments can have a different impact in various
regions. To stop or reverse such developments, we need to know its regional
differences and based on that instruments for land use and landscape planning are
needed, taking into account both the ecological, socio-economic and political aspects as

related to land use.

32



Agricultural changes in the western part of Norway

Pal Thorvaldsen & Liv Synngve Sognnes
Bioforsk Fureneset fagsenter

The development of agricultural landscapes is a direct reflection of the combination of
environmental, social and economic conditions for agriculture and food production.
When some of these conditions alter, the agricultural landscape changes and adapts to
the new set of conditions. In this study we have analysed the agricultural statistics for
the counties Rogaland, Hordaland, Sogn og Fjordane and Mgre og Romsdal between
2000 and 2005. We have found a dramatic reduction in number of active farms, arable
land and number of livestock especially in Hordaland, but also in Sogn og Fjordane and
Mgre og Romsdal. We also found that rural coastal municipalities (for example
Hyllestad with a 15,7% reduction of arable land) and land surrounding densely
populated areas are most affected (for example Fjell with a 23,9% reduction). But there
are also interesting exceptions.

The reduction of arable land in the coastal region is mainly related to reduction in the
most important livestock productions (cows —15,5% and sheep —38,2% for the three
northernmost of the counties addressed). In this region farming has become so
unattractive that other farmers no longer wish or is able to take over available land.
Consequently, as the conditions for agriculture changes the agricultural landscape also
change.

Rogaland has avoided some of this development, and had an overall increase of
arable land at 0,9 % over the same period. Likewise, the number of livestock (especially
sheep) is only slightly reduced. However, the general trend that coastal areas is mostly
affected is also evident for Rogaland. In the inland, supporting the traditionally strongest
agricultural areas with larger farms, such as Time and Gjesdal, agriculture has
advantaged the development and farmers has been able to increase their farmland.
This implies that a shift in subsidy schemes and agricultural policy towards larger units
is part of the explanation.

In the light of these results we will develop a wider multidisciplinary project on
extensive farming systems. In this project we wish to analyse the underlying causes,
landscape effects and elaborate different extensive farming systems that potentially can

be economically and environmentally sustainable.
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Landscape change in coastal heathland

Liv Guri Velle', Anne Aasmundsen? & Liv S. Nilsen?,
1: Norwegian Institute for Agricultural and Environmental Research, 2: Telemark

University College, 3: Nord-Trendelag University College

The coastal heathland in Norway is part of a European landscape extending along the
Atlantic coast from Portugal to northern Norway and gives rise to a distinctive, open
type of landscape. The landscape is part of our common European cultural heritage. In
Europe heaths once covered several million hectares, but their extent has so drastically
decreased that such vegetation is now classified as greatly endangered. In Norway the

main threat is colonisation by shrubs and trees.

More than 80 % of the coastal heathland area in Norway has vanished during the last
century. Kalvgya in Nord-Trgndelag is an example of a changing coastal heathland.
Woodland area covered 2,7 % of the mapped area in 1961, increasing to 3,3 % and 7,3
% in 1981 and 2001, respectively. This increasing and exponential tendency has also
been documented for areas of shrubs from the same land area during the same period
of time. Shrub area increased from 0.2 % to 0.9 % to 4.2 % in 1961, 1981 and 2001,

respectively.

The heathland is a result of ecological interaction between humans, animals and plants.
Agricultural practices have changed over the last century, resulting in a dramatic
decrease in the utilisation of extensive areas of outlying land, including heathland. The
increases in the number of feral sheep during the last few years and the focus being
placed on traditional practices, is a positive trend for the future management and
protection of heathlands. In spite of this trend, the total loss of grazing animals in
coastal heaths is not compensated. Still more needs to be learnt about the management

of the landscape.
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