Land-system science for analyzing dynamic landscapes: data,
tools and models
Summer School August 27 to September 1 2017
Venue:
Organizers:

Seminarhotel Lihn (www.lihn.ch) Filzbach Glarus-Nord, Switzerland
Swiss Federal Research Institute WSL, WSL Landscape Research Center; University of Bern,
Center of Development and Environment CDE

View on the study region: Linth plain Switzerland (photo: S. Tobias)

You will develop an integrated understanding of land system science and landscape
assessment. You learn to use state-of-the-art data, tools, and models for spatial analyses as
well improve your ability to build strong connections between scientific understanding and
the communities of practice and policy that govern and manage the use of land.
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The summer school is structured according to the following main topics:
• Complexity of land-systems
• Assessing land-system change: data, models
• Implications of land-system change: land multifunctionality and ecosystem services,
scenarios
• Steering land-system change: stakeholder involvement, visualization
• Summarizing the lessons learned
The teaching units include a field trip to the study region, lectures and practical exercises, students’
group work, and a role-play of an expert panel reviewing the students’ group work.

Lectures and practical exercises
Assessing land-system change: data
The students will learn data processing for land cover mapping and tackling the scaling problem.
They will work on the study region using multiple sources of 2D and 3D remote sensing data from
different time periods. The teachers will present different ways to map land cover using remote
sensing methods and discuss the challenges and trade-offs. During the practicals, the students will
work on specific examples for the study area. The students will also be taught in advanced modelling
techniques, e.g. ensemble modelling, for land cover mapping both as a lecture and as a short practical.
Assessing land-system change: models
The students will learn about quantitative and qualitative techniques to develop and use scenarios to
understand plausible future land system dynamics. The lectures focus on quantitative approaches of
modelling land system dynamics as a basis for land use system scenarios. In a practical, the students
discuss about what it takes to model land use change scenarios.
Implications of land-system change: land multifunctionality and ecosystem services
The topics of ecosystem service, ecosystem mapping and conflict assessment between ecosystem
services are introduced in the lectures. The lecture also presents approaches how the framework of
ecosystem services could be conceptually enlarged to accommodate the notion "landscape", touching
upon the concept of landscape services. Finally it is shown how the ecosystem service concept can be
embedded in landscape monitoring. The exercises focus on use and limitations of ecosystem-service
mapping at different spatial scales. The students will work on examples considering conflicts with
renewable energies or urban sprawl, applying INVEST software to map ecosystem services.
Implications of land-system change: scenarios
The students will be provided background information on the concepts and methodologies of
scenario development focusing on combining qualitative and quantitative products. This is followed
by hands-on exercises on narrative scenario development and how to translate this qualitative
information obtained during stakeholder interaction to model input.
Steering land-system change: stakeholder involvement
An overview of social science methods and their applications in land system science is given in a
lecture. This includes a social science ‘toolkit’ of approaches most commonly employed in land
system science. In an exercise, the students will approach the choice of methods when attempting to
integrate the dynamics of land uses (social) and land covers (environment). The practical exercise is
planned as an exchange of experiences with single social science methods among the students and
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the teachers. PhD students currently applying or considering the use of social science methods in
their projects shall bring in their experiences and questions and group discussions will focus on
sharing these experiences and resolving practical challenges.
Steering land-system change: visualization for stakeholder involvement
The students will be introduced to GIS-based 3D landscape visualization techniques. The teacher will
present different visualization types and illustrate them with examples in the context of renewable
energy. The first example demonstrates how a web-based 3D Decision Support System (3DDSS) can
be used for discussing and negotiating heterogeneous landscape values and, hence, the spatial
resistance for power lines in a study site. Further, the platform allows quick visualization of
alternative scenarios for power line paths. The second example is about highly realistic audio-visual
3D simulations of wind park scenarios for studying the perception of landscape change. In short
exercises, the students will learn principles of implementing these visualization types as well as
limitations to be considered. Finally, there will be an outlook on emerging new visualization
technologies.

Students’ group work
During the week, the students will accomplish draft project proposals in groups of two students. The
products will be research/project proposals to tackle certain problems in the study region. The
students can select their group work out of the following topics:
• Nearby recreation: This activity will touch upon the topic of nearby recreation. Students will
read 1-2 key papers in recreation research and design their own model. The latter aims at
identifying attractive locations for near-by recreation and will be based on empirical
preference patterns of various user groups. Spatially explicit GIS data of the region will be
provided together with typical Swiss preference patterns. However students are encouraged
to perform a cross-cultural comparison of dominant recreation patterns in their home
country.
• Landscape connectivity: This exercise will deal with connectivity of organisms in humandominated landscapes. Increasingly, wetlands and small 3D structures (e.g. rock piles) have
become scarce in the intensely used landscape. Therefore, conservation management is
interested in assessing the permeability of the landscape to species, also for changing
landscapes in the future. Students will also evaluate different methodological approaches to
quantify connectivity and assess use and limitations of the methods as well as their
suitability to present the expected results to land managers and stakeholders.
• Land use scenarios: the students are asked to develop a set of scenarios for the local study
region based on available information, questions posed during the excursion and contextual
qualitative socio-economic scenarios. Besides developing these scenarios possible uses of
these scenarios in (participatory) planning are discussed.
• Remote sensing: depending on the data availability we might tackle the topic of monitoring
urban development in the study region via remote sensing. We will compile a set of historical
aerial imagery and historical maps as input data for the quantification of the urban
development.
The presentations on Friday will be organized as a role-play of a review panel. Each student group
will present their research proposal and the audience, i.e. the other students and the lecturers, will
ask questions similar to a review panel.
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Program
Sunday, August 27, 2017
12:00–16:00
Individual arrival
16:45–17:00
Welcome address
17:00–18:15
Social icebreaker:
Group work experiencing interdisciplinarity;
Plenary presentation with welcome drink
18:30–19:30
Dinner
19:45–20:30
Introduction to the study region

Monday, August 28, 2017
9:00–9:20
Objectives and concept of the summer school
9:20–9:50
Opportunities for land-system science
9:50–10:20
Research for sustainable development
10:20–10:40
Break
10:40–11:00
Organizational information
11:00–12:00
12:00–13:00
13:00–18:30
19:00–20:00
20:00–21:00

Selection of group work
Lunch
Field trip; observation tasks
Dinner
Exchange of field trip observations

Silvia Tobias

Janine Bollilger
Peter Verburg
Anne Zimmermann
Janine Bolliger and Silvia
Tobias
Silvia Tobias
Coaches: Janine Bolliger,
Silvia Tobias, Anne
Zimmermann

Tuesday, August 29, 2017
9:00–9:40
Lecture: Data for land-system research: remote sensing
9:40–10:50
Practical: Scale and land-cover/land-use mapping using RS
10:50–11:10
11:10–11:30
11:30–12:00

Break
Lecture: Ensemble modeling for land-cover mapping
Practical: Examples of ensemble modeling for the study area

12:00–13:00
13:00–13:40

Lunch
Lecture: Why model? Land change models and their
applications
Practical: Modeling the driving factors of land use change
Break
Practical: Dynamic models
Group work or sports etc.
Dinner

13:40–14:40
14:40–15:00
15:00–16:00
16:00–19:00
19:00–20:00

Janine Bolliger
Silvia Tobias and Anne
Zimmermann
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Christian Ginzler
Christian Ginzler and
Achilleas Psomas
Achilleas Psomas
Achilleas Psomas and
Christian Ginzler
Peter Verburg
Peter Verburg
Peter Verburg

Wednesday, August 30, 2017
8:30–9:15
Lecture: Land multifunctionality and ecosystem services
9:15–10:10
Practical: Land multifunctionality; land-use conflicts
10:10–10:30
10:30–12:00

Break
Practical: Land multifunctionality; land-use conflicts

12:00–13:00
13:00–13:40

Lunch
Lecture: Scenarios: definitions, concepts, and use; qualitative
participatory scenarios
Practical: Qualitative scenario development
Break
Practical: Qualitative scenario development
Group work or sports etc.
Dinner

13:40–14:40
14:40–15:00
15:00–16:30
16:30–19:00
19:00–20:00

Thursday, August 31, 2017
9:00–9:30
Lecture: Social science tool kit
9:30–10:00
Practical: Exchange of experiences with social science methods
10:00–10:30
10:30–12:00
12:00–13:00
13:00–14:30
14:30–15:00
15:00–15:30
15:30–16:15
16:15–16:30
16:30–17:30
17:30–18:00
18:00–19:00
19:00–20:00

Break
Group work
Lunch
Practical: Combining qualitative scenario development with
scenario modeling
Break
Lecture: 3D visualization for landscape and environmental
planning
Demo and practical: Power line corridors
Break
Demo: VisAsim, Oculus Rift (wind park simulation)
Group discussion: visualization tools for planning
Sports etc.
Dinner

Friday, September 1, 2017
8:30–10:00
Mock review panel
10:00–10:20
Break
10:20–12:15
Mock review panel
12:15–12:30
Closing
12:30–13:45
Lunch
14:00–17:00
Individual departure

Felix Kienast
Janine Bolliger and Felix
Kienast
Janine Bolliger and Felix
Kienast
Kasper Kok
Kasper Kok
Kasper Kok

Ariane de Bremond
Ariane de Bremond and
Silvia Tobias

Peter Verburg and
Kasper Kok
Ulrike Wissen Hayek
Ulrike Wissen Hayek
Ulrike Wissen Hayek
Ulrike Wissen Hayek

all
all
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Lecturers

Janine Bolliger has conducted several modelling studies on impacts of land change
in Switzerland. Her research particularly focuses on connectivity in a spatial context.

Silvia Tobias has led several inter- and transdisciplinary research programs on
urban and landscape development. She is a specialist in research at the science–
practice interface and in outreach activities.

Felix Kienast is Professor for Landscape Ecology at ETH Zurich and a specialist in
landscape studies that link physical and socio-economic properties of landscapes. He
was involved in several recreation studies, urban sprawl and landscape service
modelling and is responsible for the Swiss landscape-monitoring program.

Christian Ginzler has a long year experience in remote sensing and
photogrammetry. He works on high-resolution spatial data generation for
environmental monitoring programs like the National Forest Inventory and the
national Biotope monitoring.

Achilleas Psomas is a remote sensing and GIS expert with a background in forestry.
He works with time-series of satellite data for modelling vegetation processes and
has experience with optimizing sampling design and sampling design methods.

Peter Verburg is professor in Environmental Geography at VU University
Amsterdam and a visiting professor at WSL, Switzerland. Peter is an expert in land
system science working from local case studies to global scale assessments. He is a
specialist in dynamic, spatial models of land system change.

Ulrike Wissen Hayek is an expert in developing and implementing GIS-based 3D
landscape visualizations and visual-acoustic simulations for participatory landscape
and environmental planning.
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Ariane de Bremont is an environmental social scientist and executive officer of the
Global Land Programme. Her work seeks to understand socio-ecological system ‘telecouplings’ and their interactions with land-cover and land-use change (LCLUC)
processes, as well as to identify and understand the patterns through which land
governance, tenure, and resource rights mediate such processes.
Kasper Kok is Assistant Professor at Wageningen University and holds a PhD in land
use modelling. He develops integrated, multi-scale scenarios, both by linking
participatory and model-based knowledge and by combining socio-economic and
biophysical factors. He uses scenarios and participatory methods to integrate
knowledge systems and discuss trade-offs between social, economic, and
environmental issues with a large range of stakeholders.
Anne Zimmerman is a Senior Research Scientist at the Centre for Development and
Environment at the University of Bern where she writes and teaches about transand interdisciplinary approaches to research for sustainable development.
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