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The Earth in Accelerated Change: Habitats in the 21st Century
Divergence and Convergence in Geography - Approaches and Perspectives
at the Department of Geography, University of Zürich

Ulrike Müller-Böker, Wilfried Haeberli, Hans Elsasser,

Kurt Brassel, Klaus Itten, Michael W.I. Schmidt,
Robert Weibel, Zürich

1 Divergence and convergence, networking and
bridge-building

Geography is above all an institutional category. There
is a corresponding subject and there are geographie
departments such as the Geographie Department of
the University of Zürich (GIUZ). The definition
primarily creates a common identity of those involved,
and thus an outward convergence. However, if one
were to ask the lecturers and the researchers at the
GIUZ about the research paradigms in Geography to
which they assign their research, the answers would
without doubt result in divergence.

Nevertheless, we are continuously challenged to por-
tray, or define a discipline in an adequate and compre-
hensive manner.

One of the GIUZ brochures for students accordingly
states:

«Geography examines the processes which shape and
change habitats with the goal to understand the mutual
interdependencies; to document changes; to sketch scenar-
ios and develop sustainable strategies of action. Hereby. it
discovers both the physical processes and the interaction
between man and the environment...»

The program involves variety and complexity. It
creates divergence in its demand for specialization with
regard to schools of thought, goals, concepts, methods,

scales and responsibilities. However, variety and
complexity can only be really understood in Synopsis;

therefore, they demand synthesis, networking of
the fields of specialization and a constant analysis
of the antagonism between convergence and
divergence.

How is this demanding program at the Department
of Geography at the University of Zürich (Faculty of
Mathematics and Natural Sciences) transposed? First
of all, orientation in research and theory encompasses
the natural, social, economic, and ever-increasingly
also the engineering sciences. In research, the work is
focused and usually specialized. In its trend towards

specialization, the GIUZ and geography hardly differ
from other disciplines and institutions. Divergence in
areas of expertise is therefore easier to determine
than convergence regarding content. However, also
in specialized research questions, there is a prefer-
ence nowadays to work in teams. From this collabora-
tion, tight networks are established that connect the
Department both internally and externally. Such work
in interdisciplinary and transdiseiplinary networks of
specialists creates the foundation for a science, which
apart from being driven both by curiosity and cre-
ativity towards application-oriented innovation, also
explicitly assumes responsibility for the living Spaces
of future generations.

To assume responsibility for the habitat of future
generations - with this commitment, which the GIUZ
sees as a primary challenge, the normative aspect of
the term «Institution» becomes transparent. With the
central theme of «Habitats in the 21sl Century», which
was formulated by the GIUZ as a common goal for
research and education, the focus is directed towards
local, regional and global dimensions and characteristics

of the accelerated changes oecurring on our
planet.

The potential of geography for transdiseiplinary
work lies in the fact that a priori social scientific
research, novel technologies and scientific analyses
can be connected; both natural and social processes
can be investigated and from these results and their
synthesis, strategies of action can be derived. Plac-
ing this interconnection and synthesis on the foun-
dations based on a profound theoretical background
remains a great challenge for geography! An initial
step in this direction would be the disclosure of the
theoretically different approaches, i.e. Systems theory
or action and structural theory, which form the basis
of the various research activities. The declared goal
of such diversity within scientific eulture and vary-
ing approaches is the development of fascinating and
useful insights.

Thus, the aim is to promote lively debates on
real contexts, at different levels and complexities,
between integrative-thinking people, who are com-
mitted to the research and shaping of habitats:
people committed to building bridges and creating
networks.
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2 Habitats in the 21s< Century

From the beginning, students of geography at Zürich
are confronted with the fact that comprehension of
habitats as a created, dynamic system requires and
induces more than the responses to the question of
where what is found - and this from different perspectives.

The storm «Lothar» (1999) and the terrorist attack,
which occurred on September 11 (2001) can be seen
as dramatic examples of events of varying scales and

system realms, both of which disturb habitats (Systems
theory) or have drastic consequences on the scope
of action for different actors (action and structural
theory). These examples show that within geography,
different and occasionaly divergent theory discourses
can be communicated. This calls for the creation of
links for understanding one another, which in turn
can be used for mediation and translation of research
questions and results externally.

System theory perspective: The comprehensibility and
the potential stabilization of Systems do not depend
only on how much a system is affected, but also on
how complex and integrated it is. Not the climate problem

per se is the central challenge regarding the basis
for life in the future. Rather, the problem of climate
relates to questions and feedback regarding energy
and water supply, biodiversity, soil degradation, as

well as the demographic and socioeconomic conditions

and the associated consequences. Furthermore, a

critical factor is the relationship between the speed of
the course of events and the time required for a cor-
rectly managed reaction. As reactions cannot always
be adjusted to the pace that might be required, the

scope of action in such integrated Systems, in which
dynamics are ever increasing, is increasingly limited.
Many partial Systems of habitats are de facto changing

with an accelerated pace; they are ever more inter-
woven and are becoming more complex. The scope of
action also depends on how early and adequate prob-
lematic developments are recognized, analyzed and
made accessible to decision-making.

Theory ofaction perspective: Existing livelihood strategies

of individuals or groups are markedly different;
they can be vulnerable or relatively secure, they are
interlinked to a certain degree as every decision and its

partially unintentional consequences of actions once
again posit the framework for further opportunities
of action. Human actions considerably influence and
determine the development of habitats of today and
the future. How and in which constellation of agents
global challenges are negotiated, or are decided and

finally translated to the local level - these are questions

to which an interdisciplinary approach in geogra¬

phy research must deliver answers. Furthermore, it is

necessary to analyze agents involved and their power,
the knowledge permeating down from the global to
the local level, cultural embedding, and last but not
least the rules and norms of society.

3 ...and accelerated change

Approximately 20 000 years ago, in recent earth his-

tory, so to speak, large glaciers lay in the Lake of
Zürich, the surrounding of which today is densely
populated. The moraines determined where the city
was first built (Roman) and still determines the

present day cityscape.This fascinating insight into the

past, however, also contains another dimension, when
one recalls that the corresponding global change in
temperature was about equal to the possible expected
rise in temperature of the present Century. The
current Century affects to the life expectancy of today's
students, their children and their grandchildren. Not
only the living space «Zürich» but also the global
habitat will markedly alter for the Coming genera-
tions.

Therefore, more than ever before, geography is devoted
to the description and explanation of the Earth system
in the dynamism between space and time (4 dimen-
sionally), and the complexity, and the rational and
emotional aspects, so typical of habitats. The question
about causality, about the reasons, leads to a deeper
understanding of the developments.

Change of scenery: About 200 years ago, there were
less than one billion people, in 2000, there were over
6 billion people on Earth. Even if the growth rate
has dropped in the last years, absolute growth has

never been as high as it is today. 90% of growth takes

place in developing countries, while mainly in Western

Europe and North America the population is decreasing

and ageing. Massive changes in habitats and living
scope accompany these developments, accompanied
by increasing social and spatial distribution conflicts
from the global to the local level. Aside from the Centers

of economic growth, more and more people and

regions are partially or completely cut off from the
main current of development.

In analysing and finding a Solution to the relevant
problems, a renunciation from research into «space»

per se emerges. Agents of power in a societal context
and, hence, the «socially constituted space» (Werlen
2000) are at the epicenter of research into the

impulses for a sustainable spatial development, that
aims at contributing towards the improvement of
living conditions and to reduce the vulnerabilities
and risks. The formal, but also the unwritten norms of
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Photo 1:100 m-deep borehole as part of the EU project PACE (Permafrost and Climate in Europe) on top of
the Stockhorn (3420 m a.s.l.) at Zermatt, for long-term Observation of the permafrost temperature in the rocks.
In the background the frozen solid ice and cliff faces of the Lyskamm in the Monte Rosa Group.
100 m-tiefe Bohrung im Rahmen des EU-Projektes PACE (Permafrost and Climate in Europe) auf dem Stockhorn

(3420 m a.s.l.) bei Zermatt für langfristige Beobachtung der Permafrosttemperatur im Fels. Im Hintergrund
die gefrorene Eis- und Felsflanke des Lyskammes in der Monte Rosa-Gruppe.
Creusement ä 100 metres de profondeur dans le cadre du projet de TUnion europeenne PACE (Permafrost et climats
en Europe) sur le Stockhorn (3420 m d'altitude), pres de Zermatt, en vue d'une Observation ä long terme de la temperature

du permafrost dans la röche. A l'arriere-plan, leflanc rocheux gele du Lyskamm dans la chatne du Monte Rosa.
Photo: W Haeberli

society, which determine access to and management
of resources, are decisive. These regulations change
continuously- a process that has no doubt been
accelerated by globalization.

4 Research emphasis

In such a comprehensive problem area, a depart-
ment of geography can only be selective and
focused, and yet attempt to promote a sense of
the variety in its totality. Present centers of competence

in research at the GIUZ, in which networking
are significant, can be illustrated by the following

examples.

4.1 Snow and ice, landscape and climate in high
mountain regions

Snow and ice are characteristic components of

high mountain landscapes, that depend heavily on
climate and which have very different characteristics
and functions in alpine ecosystems. Snow, which
depends heavily on short-term weather cycles, is
primarily a «nervous interface», between sky, earth and
humans. International programs (IPCC, Global
Climate Observing System) accept receding glaciers and
direct instrumental measurements in complex as
reliable key indicators. Permafrost, the «long-term invis-
ible», on the other hand, reacts extraordinarily slowly,
however incessantly, and hidden from direct
Observation, deep Underground. Focused research work
aims at registering and spatially modeling climate-
driven processes in high mountain areas, especially
with regard to glaciers and permafrost in connection
with natural hazards, changes of landscapes and
international climate Observation programs (Hölzle et
al. 2001). Worldwide glacier observations are coor-
dinated at the GIUZ (Haeberli et al. 2002), contri-
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Figure 1: TTie terrestrial carbon cycle. Pools (Pg carbon) and fluxes (Pg carbon per year) for the 1980s. GPP:

Gross Primary Production; NPP: Net Primary Production; x: turnover time in years (yr).
Der terrestrische Kohlenstoffkreislauf. Speicher (Pg Kohlenstoff) und Flüsse (Pg Kohlenstoffpro Jahr) für etwa
1980. GPP: Brutto-Primärproduktion; NPP: Netto-Primärproduktion; x: Umsatzrate in Jahren (yr).
Le cycle carbonique terrestre. Reserves (Pg carbone) et flux (Pg carbone/annee) autour de 1980. GPP: production
primaire brüte; NPP:production primaire nette; x: taux de mouvement en nombre d'annees (yr).
Source: Intergovernmental Panel on Climate Change (IPCC) 2001b

butions to the European North-South transsect of
permafrost borehole observations are delivered, and
national Observation networks for glaciers and
permafrost are monitored (Kääb et al. 2002) (Photo 1).
Remote sensing and GIS technologies for spatial-
quantitative assessments of ice avalanches, lake out-
bursts, rock falls and debris flows in high mountain
regions are being systematically developed and
implemented. In Switzerland, with regard to conversion,
integral space-time information is an instrument for
analysis, planning and management in the climatically
sensitive Alpine region. Abroad, security questions
are more likely to be at the fore - recent examples
include power plants in the Andes, glacier hazards at

the Belvedere Glacier in Italy, or in connection with a

large rock/ice slide in the Caucasus.

4.2 Soil, Vegetation, and the carbon cycle in the
human-environment system

The «life layer» of the Earth is characterized by var-
ious and highly complex interactions. Soil, Vegetation

and carbon cycle (Figure 1) are investigated by
means of a whole spectrum of techniques, including
inorganic-chemical and biochemical analysis, pollen
analysis, dendrochronology and radiocarbon dating.
Processes and turnover rates of organic matter in the

soil, forest fires, and carbon Stocks in the soils, rates
of erosion, and clay mineralogy of alpine soil are
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Figure 2: Synergies of sensor Systems: LIDAR First Pulse digital surface model (left), Swiss Topo Map 1:50'000,
region Oberlangenegg/BE (middle), E-SAR C-band, detection of forests by synthetic aperture radar (right)
Synergien verschiedener Sensorsysteme: LIDAR First Pulse Oberflächenmodell (links), Landeskarte LSO'OOO
Gebiet Oberlangenegg/BE (Mitte), E-SAR C-Band, Erfassung von Waldflächen durch Radar mit synthetischer
Apertur (rechts)
Synergies de systemes de capteurs: modele de surface (gauche) LIDAR First Pulse, carte nationale suisse LSO'OOO,
region Oberlangenegg/BE (milieu), E-SAR bände Q detection de forets par radar ä Synthese d'Ouvertüre (droite)
Copyright «Swiss topo»

understood as a function of climate, time, substra-
tum, and the history of the Vegetation and climate in
the Alpine region.

Regarding soil organic matter, interest lies mainly in
three research areas. One of these is the Observation
of lipids and lignin, which enter the soil through plant
or microbial biomass and are set there for a long time
(Gleixner et al. 2001; Schmidt et al. 2002). However,
the amount of time that the majority of these substances
remain in the soil is still unknown. In field experiments,
isotopically labelled parts of plant biomass are placed
in the soil over many years. Using structural and
isotopic methods, the turnover rates of lipids and lignin are
determined and modeled at the molecular level.

Altered frequency and intensity of forest fires can
influence climate through a multitude of mechanisms
(Czimczik et al. 2003). The boreal forest soils of Sibe-
ria are, after each fire, and in a time series, surveyed
with the aid of biogeochemical analysis techniques, in
order to assess the influence of the fire on the carbon
balance and the isotopic composition of the organic
matter in the soil.

Late glacial, Holocene, historical, and recent changes
of forest landscapes and forest border ecotones are
being reconstructed in the Alpine region. In addition,
invasive exotic plants in Switzerland as well as the con-
nection between Vegetation dynamics and degradation
of farmland in the Mediterranean region are being
surveyed.

4.3 Development of technology and knowledge
transfer in remote sensing

With regard to remote sensing, technologies, methods
and applications are developed on one hand at the
GIUZ, while on the other, we are concerned with
knowledge transfer in concrete projects.

New methods of Classification and dynamic monitoring
of land use are refined and applied in projects

both at home and abroad. Projects today centre on
the Classification of forest and land use changes in
Switzerland, Iran and Patagonia (Kellenberger et
al.2002).

The processing and application of data from radars
with synthetic aperture (SAR), radar-interferometry,
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and polarimetry enable the production of high quality,

digital terrain modeis, uninfluenced by precipitation,

cloud cover, or/and time of the day. Minute var-
iations in Vegetation cover and the Earth's surface

are measurable and thus support large scale surveillance

in many disciplines. (Small et al. 2001; Stebler
et al. 2002). In combination with LIDAR techniques
(Light Detection and Ranging), new opportunities are
offered to assess, for example, the biomass and structure

of forests (Figure 2).

With the aid of spectral research in the optics field,
radiometry, imaging spectrometry and spectroscopy,
basic research is conducted in the areas of Vegetation
analysis, «precision farming», monitoring of water pol-
lution and the detection of aerosols (Kneubühler
2002; Strub et al. 2003; Keller 2001; Bojinski et al.

2002). The scientific leadership of the APEX project
of the European Space Agency (ESA) is at «Remote
Sensing Laboratories» (RSL), in which an airborne
imaging spectrometer of the youngest generation is

being planned and developed in Cooperation with
Swiss-Belgain industry. It serves, among others, for
the calibration and Validation of hyper-spectral satellite

Systems of ESA (Schaepman et al. 2003). The
scientific part of the «National Point of Contact» at
the RSL makes available its know-how about the
use of remote sensing data to both scientists and the
interested general public. The development of suitable

visualization methods is pursued especially in
combination with remote sensing and GIS methods
for an improved transfer and better perceivability of
detected, modeled and predicted events (Biegger et
al. 2002; Hirtz 2003).

The large number of projects funded by third parties
in remote sensing attests the great interest of Federal
Offices, industry, and national as well as international
research institutes and organizations. The basis for this
is a broad and intensive education and a prolific
Cooperation with the other divisions of the Department of
Geography. A careful networking within projects of
ESA, other international organizations, with universities

and research centers is closely observed.

4.4 Environmental concepts using the example of
nature conservation areas

Environmental degradation and the decline in biodi-
versity are currently being diagnosed in scientific and

political discourse as having negative effects both glo-
bally and locally. In response, national and international

organizations are attempting to design nature
conservation areas, and more so in the countries of the
developing world. Western nature constructs, which
are translated into international nature conservation
concepts, are the constructs that are given priority.
They are globalized and implemented at a local level,

operating at another cultural and economic context,
through concrete measures.

At the GIUZ the following questions, amongst others,

are investigated: which local livelihood strategies meet
with the nature conservation measures? Which concepts
of «nature» and «nature conservation» exist in the inter-

acting groups and organizations in the nature conservation

areas? At the forefront of the history of international

nature conservation, different interests and power
endowments of those involved are pursued (Soliva
2002) (Figure 3); however, also the specific demands

of the local population and tourists (Backhaus 2001;

Backhaus & Kollmair 2001) on protected areas are

analyzed. The goal of the current investigations is to
elaborate a framework of guidelines for appropriate,
socio-culturally grounded nature conservation concepts

(Müller-Böker et al. 2001), and above all to construc-

tively examine participative approaches of resource

management (Geiser 2001). In Cooperation with the

WWF, research results are transfered into practice in
the current project of the Kanchenjunga Conservation
Area in Nepal (Müller-Böker & Kollmair 2000).

4.5 Geography as a bridging subject in research on
the impact of climate

«People. who live in potentially affected areas or work in

potentially affected branches of industry, want to know

what they must deal with; and those, who decide on political

measures for protecting climate, want to know not

only which consequences their decisions can have, but also

the consequences of decisions they renounced» (KRUPP
1995:13).

Research on the impact of climate is concerned with
the connection between climates on the one hand, as

well as natural and anthropogenic elements of our
habitats on the other. A classical example of this would
be the examination of the suitability of climate for
different activities. In recent times, the definition has

been used in connection with climate change. Besides
the scientific aspects of climate change, social and
economic questions are increasingly being posed. Central
to a social scientific research into the impact of climate

are awareness and the adaptation process. Physical
climate and climate change, respectively, must be kept
separate from the social construct of climate and
climate change. At any one time, players act on the basis

of the social construct towards climate change.

Already ten years ago the geographer and climate
researcher Sterr (1993) referred to geography, a
classical bridge between the geosphere and the anthropo-
sphere, as being capable of making important
contributions to research on the consequences of climate.

The relevant work at GIUZ (Abegg 1996; König 1998;

Bürki 2000) concentrates mostly on the aspects of
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Source: Soliva 2002

snow and tourism. They confirm that geography, in the
sense of a «committed geography» (Boesch 1989), not
only makes contributions in transdiseiplinary Cooperation,

but also has a duty to do so (Photos 2 and 3).

4.6 Geographie information science and
quantitative analysis

Technological developments over the last few decades
have brought with them a number of methods and aids
that open up opportunities for geographie research.
On one hand traditional research approaches can be

supported and made more effective with geographie
information Systems; on the other hand, a new kind
of «geography making» that is close to reality is made
possible with, for example, decision-making support
Systems. In a globalized world, in which the mobility of
people, goods, capital and information can hardly be
restricted, social and cultural differences are becom-
ing more important, and physical-spatial distances are
acquiring new quality and meaning. In these changed
circumstances, new challenges and formulations of
questions come to light for quantitative geography:
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Photo 2: In search of snow
Auf der Suche nach dem Schnee
A la recherche de la neige
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Photo 3: Snow-cannon: artificial snow production
Schneekanone: künstliche Produktion von Schnee
Canon ä neige: production artificielle de neige
Photo: B. Abegg

definitions, methods, and modeis of spatial analysis
have to be considered, thought over and developed
further. Another significant and recent development
is the rapidly growing availability of spatially encoded
data and the acceptance of the use of Computer aids

for solving spatially relevant questions in the economy,
at all administrative levels as well as in the private
domain. With this prerequisite, the specialized research
teams at the GIUZ for geographie information science
and technology contribute not only towards development

of new analysis techniques and methods. They
also elaborate, in Cooperation with environmental and
social scientific groups within and outside the depart-
ment, insights for relevant questions of our time. For
example, forest fire research, analysis with the aid of
terrain modeling, cartographie and Statistical analyses
of socially relevant and quantitatively recorded
conditions and processes in the domains of economics,
politics, traffic and medicine. (Further examples of
research in the GIS field can be found in the contribution

by Hurni et al. in the same Journal).

5 Challenges, visions, and perspectives for research

5.1 Mountains: the focus of the climate question
More or less «eternal» ice characterizes the image and
the genesis of high mountain landscapes. Influenced by
anthropogenic climate change, landscapes and habitats
of the high mountain areas, along with snow and ice,

could change dramatically in the Coming decades (Haeberli

& Beniston 1998). TTie increase in the rate of
change or the compression of the corresponding time
scales ought to be a critical challenge for the people
affected and a prime example for the surrounding areas

of the increasing imbalances. These courses of events

are given the most attention in the glaciology and geo-
morpho-dynamics departments at the GIUZ. High-resolution

climate modeis and satellite images coupled
with GIS-based spatial simulations for snow and ice, and
4-dimensional numerical mathematical modeis for
conditions in the presently frozen or glacier-covered
Underground not only create new opportunities for long-
term measurement networks in the global and regional
framework of climate Observation. In the future, they
will also aid in assessing the consequences of complex
interactions and their effects on living conditions.

To be able to deal with the relevant developments in a

meaningful way, new decision chains and responsibili-
ties are needed. Ever increasingly, swift changes in the

highly interconnected, complex Systems that have been

brought out of balance must be observed, documented
and interpreted in a realistic manner. This challenge
does not only make the use of information technolo-
gies necessary but above all requires close Cooperation
between science, authorities and the public.



192 Geographica Helvetica Jg. 58 2003/Heft3

5.2 Humans and global biogeochemical cycles
Carbon, oxygen, hydrogen and nitrogen: these four
elements, which are essential for life, are constantly
being transformed by biological, chemical and physical

processes. Existing in differing chemical combina-
tions at any one time, these basic elements of life com-
bine with further organic Compounds and are set free
and transported and distributed in the atmosphere and
hydrosphere. Finally, they find their way back into the
biosphere to be transformed by organisms once again.
Due to the amalgamation of processes that take place,
be it in the biology kingdom of living organisms, or
in chemical-physical processes in the geosphere and
atmosphere, these cycles are known as «biogeochemical

cycles» of elements. Research into the numerous
biogeochemical conversions that are involved in this
substance cycle, is one of the largest and most urgent
scientific challenges of our time. This is because man
has been intervening with technical measures on a

global scale, and with great velocity, into these natural
cycles without having known until now what the
consequences of these actions have been. Human
Intervention not only affects land exploitation but also inter
alia the trace gases in the atmosphere that have an
impact on climate. Research into global biogeochemical

cycles of terrestrial Systems - especially soils - is
a central, relevant topic of national and international
importance in which the GIUZ is decisively involved.
The importance of the research becomes clear imme-
diately when one recalls that the significance of terrestrial

Systems (and especially soil as a carbon sink) has
probably been underestimated until now; and that the
industrialized nations could partially achieve the goal
of the Kyoto protocol (reduction of C02 emission into
the atmosphere) by changing land use as well as reducing

emissions.

5.3 Comprehension and surveillance of our planet
The past decade has been accompanied by an increased
public awareness towards the earth, its natural
environment, and the effects that human influence has on
it. Global threats like climate change, the ozone hole,
pollution of the troposphere and the earth's oceans,
and very recently, an intensive El Nino, fires in Oceania
and South East Asia, and floods in Central Europe
have brought closer to the public the need for
surveillance and comprehension of the processes in the
natural environmental System. The mid and long-term
inhabitability of our earth has become a central issue.
The Solutions to the problems of sustainability and
human action have clearly become also a question of
remote sensing, since the Observation of the earth from
space offers süperb possibilities for the surveillance
and comprehension of our planet. For this, fundamental

research, as well as applied research, which encom-
pass the implementation and routine application of
algorithms and Solutions, are required. We would like

to continue to develop this area further: to connect
theory and practice; to attempt to explain the processes

that lead to the alteration of our earth; to look
for Solutions for the sustainable development of our
earth together with the other divisions in geography as
well as with neighbouring disciplines.

5.4 Globalization and the North-South partnership
Development-oriented research in geography now
more than ever has the task of contributing towards
the realization of sustainable development and thereby
to develop special strategies for the elimination of spatial

and societal disparities at the local, regional and
global levels. More and more people are becoming
connected through globalization processes; framework
conditions for their actions and their consequences
are thereby constantly changing (Backhaus 1999).
For some, new opportunities emerge whilst for others
increased limitations are posed. Research partner-
ships with so-called countries of the South is an important

prerequisite for investigating these processes and
for engaging in a constructive dialogue with political
decision-makers, non-governmental organizations and
development agencies (Geiser et al. 2001).

In the Coming years, the main activities of the human
geography division will concentrate on the transdiseiplinary

and interdisciplinary long-term research
program «NCCR North-South». Its goal is to investigate
the core problems of unsustainable development in
developing and transition countries and to make a
contribution towards the mitigation of the Syndromes of
global change, especially in those regions, which are
cut off from the mainstream of economic development.
The research groups of the GIUZ and their partners
deal within this network with the topic «institutional
change and livelihood strategies». On the one hand,
local activities that deeide on the methods and the
sustainability of resource use are analyzed. Simultane-
ously, regional and international institutions, which are
embedded in national economic and globalized processes

exert their influence on the practices and strategies

of the rural population and come across already
existing and generally informal institutions. The inter-
face between local strategies and institutional regula-
tions (e.g. political interventions) has a key role.

5.5 Spatial planning and sustainable development
The approach represented by economic geography at
the GIUZ can be portrayed as action-oriented and
its scope includes the politics of spatial planning. Just
as for spatial planning politics, which is the generic
term used to cover spatial development and regional
politics, a comprehensive understanding of development

lies at the basis of this approach, which in the
context of sustainability, goes beyond «mere»
economic aspects.
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The task of economic geography is to investigate both
the intentional and the unintentional consequences
of action of the players, who on the basis of their
potential for action, significantly influence and deter-
mine habitat development today and in the future.
It concentrates on spatial perspectives of economic
actions and their consequences. Investigation does not
mean that development and its problems merely be
described, analyzed and predicted. Rather, it requires
Solutions and formulation of suggestions and also
that the normative and political levels, i.e. realization,
translation, are given the necessary attention. The
broad economic geographie ways of looking at a problem

necessitate thematic and regional concentrations
in research. From a regional perspective, the main
but not exclusive emphasis is placed on problems
within Switzerland, naturally always taking global
networks into consideration. Thematic emphases are
tourism research, housing market research, gender
research, research along the centre-periphery incline,
from inner city development opportunities and problems

between relations of the centers with their sur¬

rounding areas; it even includes questions of
protection and development in peripheral regions. With
regards to both research and teaching, transdiseiplinary

and the opportunities for interdisciplinary
networks are consciously eultivated at the University of
Zürich and beyond.

5.6 Regionalization and segregation in the «City of
Switzerland»

Just as in many West European countries, the major-
ity of the population lives predominantly in urban

living contexts. The phenomena, which until a few

years ago, were limited to core cities are now leaving
their mark on the entire Swiss Midlands. Traditional
spatial dichotomies, such as city and country or centre
and periphery are in the process of dissolution and

are being superceded by new principles of regionalization,

which, for example, gentrification, marginaliza-
tion, and provincialization, manifest themselves on
different levels of scale (Hermann & Leuthold 2002b).
This socio-geographic restructuring, with its conventional

concepts of centrality and agglomeration, rest-
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ing on disparities in infrastructure and function, can no
longer be sufficiently portrayed. Rather, it is increasingly

based on social connotations, diverging mentali-
ties and milieus. These new phenomena are not limited
to a small country like Switzerland. One can find similar

processes in other European countries, within the
EU and increasingly also in other cultural contexts, for
example in Turkey or in the Far East. As a result of
urbanization and the development of a multicultural
society, society and the State are asking new questions
(e.g. tax disparities, uneven distribution of burdens,
the formation of ghettos, Integration problems) and
create areas of responsibility with largely regional
components. Comprehension, description, analysis and
quantification of large and small-scale regionalization
and segregation processes and their consequences are
a prerequisite for any Suggestion for Solutions and
approaches. Domestic migration research and the
investigation of persistence and change in political-
moral milieus in Switzerland constitute a thematic
emphasis at the GIUZ (Hermann & Leuthold 2001.
2002a) (Figure 4).

5.7 Informed and informative decision support in
environmental research

Geographie information Systems have managed to
spread in the last few years as a means for decision
support in all areas of the spatial sciences. Thereby,
thanks to the availability of competitive, commercial
Software Systems the transdiseiplinary use is also guar-
anteed. The growing significance of GIS-supported
procedures, coupled with a rising complexity of the
problems investigated by environmental research,
calls for an extension and improvement of the instruments

available today as well as of the methods in
which they are applied. For this reason, future research
of the GIS division, in Cooperation with other divi-
sions at GIUZ will be devoted to selected and exem-
plary areas of environmental research, such as snow
and ice, forest fire research, and wildlife biology, in
an attempt to continuously improve the methodological

preconditions for sound research with GIS. A first
challenge is presented by the creation of the necessary
instruments for a meaningful GIS-supported environmental

research. An example of this would be the
work over many levels of scale, which today is still
very limited in GIS. The development of multi-scale
databases (e.g. for forest fire research) is promoted, as
is the procedure of automatic cartographie generali-
zation. Today's GIS are also lacking in the way they
handle the dimension of time. From a geographie
perspective, especially the procedures for the Integration
of space-time analysis of Observation data (e.g.
patterns of movements in the observations of animals)
would be interesting. A second challenge presents
itself with regard to the use of GIS methods in appli-
cation modeis.

A key element here is the modeling of uncertainties
in GIS Operations (e.g. the influence of uncertainties
in terrain modeis on modeis of glacier development),
which as of today have not been studied much and
hence have reeeived relatively little consideration by
applied science. A further challenge (and opportunity)
is presented by the use of new approaches of
information technology, such as multi-agent Systems, which
allow a modeling that is centered on agency, or even
location-based Services that enable one to bring GIS
from the workplace into the field.

6 Prospects for geography and habitats of the
future

Globalization, accelerated change and habitat are topics
of great, and without a doubt, increasing relevance. Of
special interest are the agents, who decisively leave a
mark on the habitat, as well as the field of tension
between global and regional/local influences on the
habitat. Last but not least, the opportunity to pursue
relevant, creative and transdiseiplinary research of a

high caliber in flexible teams can and must be taken,
and should be brought into the syllabus.

Geographie approaches for a «description of the changing

Earth» are becoming increasingly more important
the further the Systems move away from the brief his-
toric-empirical basis of knowledge, in other words the
faster the societal and therein also the scientific cer-
tainties are changing. Thus, it can be seen from the
activities of the Intergovernmental Panel on Climate
Change (IPCC) and the numerical modeis of the
climate System used, with all their scientific, technological
and socio-economic political aspects, that traditional
and new scientific disciplines have been involved for a

long time. Geography has by no means lost itself; quite
the contrary, remote sensing and geo-information
science link technological research to cultural or demo-
graphic backgrounds of land use structures, to radiation

and soil humidity, as well as to carbon cycles
in climatic Systems and their corresponding ramifi-
cations and consequences. Successful bridge building
is now more important than ever and is built upon
the comprehension promoted by geography for the
variety of scientific languages and schools of thought
involved. The Geography Department of the University

of Zürich, with its internal and external networks,
contributes to the foundations required to build those
bridges.

References
Abegg, B. (1996): Klimaänderung und Tourismus:
Klimafolgenforschung am Beispiel des Wintertourismus
in den Schweizer Alpen. - Schlussbericht NFP 31,



The Earth in Accelerated Change Ulrike Müller-Böker et al. 195

Zürich: vdf Hochschulverlag AG an der ETH Zürich.
Backhaus, N. (1999): Zugänge zur Globalisierung
- Konzepte, Prozesse, Visionen. - Schriftenreihe
Anthropogeographie 17, Zürich.
Backhaus, N. (2001): Ökotourismus in malaysischen
Nationalparks - Methodentriangulation in der
sozialgeographischen Asienforschung. - In: Asiatische
Studien/ Etudes Asiatiques 55,4:943-952.
Backhaus, N. & M. Kollmair (2001): Heilige
Institutionen? Regelungen von Nutzungsansprüchen an
Ressourcen von Nationalparks. - In: Geographica Helvetica

56,2:37-69.
Biegger, S., Hoelzle, M., Frei, U. & D. Nüesch (2002):
Bringing Glacier Simulations to the Public Using
Interactive 3D Visualization. - In: Proceedings to the 16th

International Conference «Informatics for Environmental

Protection», Vienna: 611-618.

Boesch, M. (1989): Engagierte Geographie: Zur
Rekonstruktion der Raumwissenschaft als Politik-ori-
entierte Geographie. - Erdkundliches Wissen H. 98,

Stuttgart: Franz Steiner Verlag.
Bojinski, S., Schläpfer, D., Schaepman, M. & J. Kaiser
(2002): Aerosol Mapping Over Rugged Heterogeneous

Terrain with Imaging Spectrometer Data. - In:
SPIE Imaging Spectrometry VIII, 4816:108-119.

Bürki, R. (2000): Klimaänderung und Anpassungsprozesse

imWintertourismus. - Publikation der Ostschweizerischen

Geographischen Gesellschaft NF H. 6, St.

Gallen: Ostschweizerische Geographische Gesellschaft.

Czimczik, GL, Preston, CM., Schmidt, M.W.I. &
E.-D. Schulze (2003): How Surface Fire in Siberian
Scots Pine Forests affects Soil Organic Carbon in the
Forest Floor: Stocks, molecular structure, and conver-
sion to black carbon (charcoal). - In: Global
Biogeochemical Cycles (in press).
Geiser, U (2001): Reading «Participation in Forest
Management» through «Modern» and «Post-modern»

Concepts, or: Where to Start Normative Debates. - In:
Tovey, H. & M. Blanc (eds): Food, Nature and Society:

Rural Life in Late Modernity. - Aldershot, England:

Ashgate Publishing Ltd: 209-231.

Geiser, U, Kollmair, M., Meier, T. & U. Müller-
Böker (2001): Akteure, Institutionen, Macht und
«Natur» in Süd- und Südostasien. - In:
Forschungspartnerschaft mit Entwicklungsländern. Eine
Herausforderung für die Geistes- und Sozialwissenschaften.

Tagung der SAGW und KFPE, Bern: 63-72.

Gleixner, G, Czimczik, GL, Kramer, G, Lükher, B.

& M.W.I. Schmidt (2001): Plant Compounds and their
Turnover and Stability as Soil Organic Matter. - In:
Schulze, E.-D., Harrison, S.P., Heimann, M.,
Holland, E.A., Lloyd, J., Prentice, K.M. & I.C.D. Schimel
(eds): Global Biogeochemical Cycles in the Climate
System. - San Diego: Academic Press: 201-215.

Haeberli, W. & M. Beniston (1998): Climate Change
and its Impacts on Glaciers and Permafrost in the
Alps. - In: Ambio 27,4:258-265.

Haeberli, W, Maisch, M. & F. Paul (2002): Mountain
Glaciers in Global Climate-Related Observation
Networks. - In: WMO Bulletin 51,1:18-25.
Hermann, M. & H. Leuthold (2001): Weltanschauung

und ihre soziale Basis im Spiegel eidgenössischer
Volksabstimmungen. - In: Schweizerische Zeitschrift
für Politikwissenschaft 7,4:39-63.
Hermann, M. & H. Leuthold (2002a): Deutsch
und Welsch im Raum der Weltanschauungen. - In:
Zwischen Rhein und Rhone - verbunden und doch

getrennt? - Collection/Schriftenreihe des Forum Hel-
veticum 10:153-159.

Hermann, M. & H. Leuthold (2002b): The

Consequences of Gentrification und Marginalisation on
Political Behaviour. - In: Proceedings to the Conference

«Upward Neighbourhood Trajectories: Gentrification

in a New Century». Sept., 26-27, 2002, Department

of Urban Studies, University of Glasgow.

Hirtz, P (2003): A Framework to Interactively Com-

pose Realistic 3D Landscape Visualizations. -
Remote Sensing Series 39, Dissertation,
Geographisches Institut, Universität Zürich.
Hoelzle, M., Mittaz, G, Etzelmüller, B. & W.

Haeberli (2001): Surface Energy Fluxes and Distribution
Models of Permafrost in European Mountain Areas:

An Overview of Current Developments. - In: Permafrost

and Periglacial Processes 12,1:53-68.
Hurni, L., Weibel, R. & H.-U Feldmann (2003):

Entdeckungsreisen: Von der Papierkarte zur explora-
tiven, multimedialen kartographischen Visualisierung.

- In: Geographica Helvetica 58,3:274-282.
Intergovernmental Panel on Climate Change (IPCC)
(2001a): Climate Change 2001 - Synthesis Report. -
Cambridge: University Press.

Intergovernmental Panel on Climate Change (IPCC)
(2001b): The Scientific Basis. Working Group I. Third
Assessment Report of the Intergovernmental Panel of
Climate Change. - Cambridge, New York.
Kääb, A., Paul, F., Maisch, M., Hoelzle, M. & W.

Haeberli (2002): The New Remote-Sensing-Derived
Swiss Glacier Inventory: II. First results. - In: Annais
of Glaciology 34:362-366.

Kellenberger, T, Eckert, S., Ochsner, P, Lencinas,
J. & A. Siebert de Lencinas (2002): Kartierung und

Überwachung der Naturwälder in Patagonien (Provinz
Chubut). - Projektabschlussbericht, RSL,
Geographisches Institut der Universität Zürich.

Keller, P. (2001): Imaging Spectroscopy of Lake
Water Quality Parameters. - Remote Sensing Series

36, Dissertation, Geographisches Institut, Universität
Zürich.
Kneubühler, M. (2002): Spectral Assessment of Crop
Phenology Based on Spring Wheat and Winter Barley.

- Remote Sensing Series 38, Dissertation,
Geographisches Institut, Universität Zürich.
König, U (1998):Tourism in a Warmer World: Implica-
tions of Climate Change due to enhanced Greenhouse



196 Geographica Helvetica Jg. 58 2003/Heft3

Effect for the Ski Industry in the Australien Alps. -
Wirtschaftsgeographie und Raumplanung 28, Zürich:
Geographisches Institut der Universität Zürich.
Krupp, G (1995): Klimaänderung und die Folgen:
Eine exemplarische Fallstudie über die Möglichkeiten
und Grenzen einer interdisziplinären Klimafolgenforschung.

- Berlin.
Müller-Böker, U. & M. Kollmair (2000): Livelihood
Strategies and Local Perceptions of a New Nature
Conservation Project in Nepal. The Kanchenjunga
Conservation Area Project. - In: Mountain Research
and Development 20,4:324-331.
Müller-Böker, U, Kollmair, M. & R. Soliva (2001):
Naturschutz in Nepal im gesellschaftlichen Kontext. -
In: Asiatische Studien/Etudes Asiatiques 55,3:725-775.
Schaepman, M., Itten, K. & M. Rast (2003): Imaging
Spectroscopy as a Quantitative Tool for the Retrieval
of Biogeophysical Parameters. - In: Geographica
Helvetica 58,2:120-130.
Schmidt, M.W.I., Skiemstad, J.O & C. Jäger (2002):
Carbon Isotope Geochemistry and Nano-morphology
of Soil Black Carbon: Black Chernozemic Soils in Central

Europe Originate from Ancient Biomass Burn-
ing. - In: Global Biogeochemical Cycles 16, 4: 1123,
doi:10.1029/2002GB001939.
Small, D, Meier, E. & D. Nüesch (2001): Efficient
Geolocation and Image Simulation for Extended
SAR Strip Maps. - In: Proceedings IGARSS (International

Geoscience and Remote Sensing Society) 2001,
Sydney, Australia: 3152-3154.
Soliva. R. (2002): Der Naturschutz in Nepal. Eine
akteurorientierte Untersuchung aus der Sicht der
Politischen Ökologie. - Schriften zur Südasien- und
Südostasien-Forschung 5, Münster: Lit-Verlag.
Stebler. O., Meier, E. & D. Nüesch (2002): Multi-
Baseline Polarimetrie SAR Interferometry - First
Experimental Spaceborne and Airborne Results. -
In: ISPRS (International Society of Photogrammetry
and Remote Sensing) Journal of Photogrammetry and
Remote Sensing 56,3:149-166.
Sterr, H. (1993): Klimawandel, Klimafolgenforschung
und die Rolle der Geographie. - In: Geographische
Rundschau 45,3:196-198.

Strub, G, Schaepman, M., Knyazikhin, Y. & K.
Itten (2003): Evaluation of Spectro-Directional Alfalfa
Canopy Data Acquired During DAISEX'99, J. IEEE.
- In: Transactions on Geoscience and Remote Sensing.

Werlen, B. (2000): Sozialgeographie. Eine Einführung.
- UTB für Wissenschaft. Bern, Stuttgart, Berlin: Paul
Haupt Verlag.

Prof. Dr. Ulrike Müller-Böker, Prof. Dr. Wilfried
Haeberli, Prof. Dr. Hans Elsasser, Prof. Dr. Kurt Brassel,
Prof. Dr. Klaus Itten, Prof. Dr. Michael W.I. Schmidt,
Prof. Dr. Robert Weibel, Departement Geographie,
Universität Zürich, Winterthurerstrasse 190, CH-8057
Zürich.

Internet addresses

Department of Geography, University of Zürich:
http://www.geo.unizh.ch/
Physical Geography:
http://www.geo.unizh.ch/phys/aboutus/
Human Geography:
http://www.geo.unizh.ch/human/aboutus/
Economic Geography:
http://www.geo.unizh.ch/econo/aboutus/
Remote Sensing Laboratories:
http://www.geo.unizh.ch/rsl/aboutus/
Geographie Information Analysis:
http://www.geo.unizh.ch/gia/aboutus/
Geographie Information Systems:
http://www.geo.unizh.ch/gis/aboutus/
Teacher Training:
http://www.geo.unizh.ch/ttrain/aboutus/


	The Earth in accelerated change : habitats in the 21st century : divergence and convergence in geography - approaches and perspectives at the Department of Geography, University of Zurich

