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HOliSTiC 
ClimaTE RESEaRCH

EdiTORial: Climate change affects us all. as 
an alpine country, Switzerland is directly affected by 
flooding, landslides and melting glaciers. moreover, 
images of hurricanes in the Caribbean and droughts 
in africa increasingly reach us in our homes through 
the media – are these also caused by climate change? 
Science is not yet able to give us definitive answers 
to these questions. 

it is understandable, then, that the university 
of bern has increased its activities in the field of cli-
mate research. but this interest is not new: already in 
the 19th Century, pioneers sought answers to ques-
tions about climate and glacial changes as well as the 
sun’s activity. in the 20th Century, both at our univer-
sity and also internationally, physicist Hans Oeschger 
promoted a holistic understanding of the earth’s cli-
mate system and warned of the consequences of the 
unchecked use of fossil fuels. 

To honour his foresight, the university of bern 
named its centre for climate research after him. The 
Oeschger Centre, founded in 2007, draws upon all  
relevant scientific areas, such as natural sciences,  
humanities, social sciences, economics and law in its 
challenging research programme. it includes a Gradu-
ate School and conducts public relations and outreach 
activities. in all these ways we try to meet the high 
expectations of society in relation to climate change 
research. 

maRTiN GROSjEaN (left) is Professor of Geography und Director of the 
Oeschger Centre. HEiNZ WaNNER (right) is Professor of Climatology 
and Meteorology and Founding President of the Oeschger Centre.
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mEaSuREmENT aNd 
ObSERvaTiON 

 Whether climate researchers are interested in 
processes in the atmosphere or in changes in biodi- 
versity, measurement and observation are often at 
the centre of their work. at the Oeschger Centre, 
this includes determining the water vapour content in 
the atmosphere. an exact measurement is obtained 
for this important greenhouse gas using microwave 
technology. in another area, field sites at different 
altitudes are observed in order to understand how 
grassland reacts to droughts which will increase in 
Switzerland in future. measuring technology and ana-
lysis methods used for this work are in many cases de-
veloped at the university of bern, for example, the 
continuous flow analysis used for polar ice cores by 
climate scientist daiana leuenberger. She is participa-
ting in an international project in northern Greenland 
in which an ice core is being drilled in order to obtain 
climate information from the past 150 000 years. The 
data stored in the ice core will be deciphered at the 
Oeschger Centre. daiana leuenberger’s work focuses 
on aerosols. Her aim is to reconstruct past aerosol con-
centration in the northern hemisphere to an as yet ne-
ver achieved degree of temporal resolution. Of special 
interest is the frequency of volcanic eruptions. Such 
eruptions release large amounts of ash particles and 
gases into the atmosphere, which reflect solar ener-
gy back into space – a process which is one of the im-
portant natural causes of climate change.

daiaNa lEuENbERGER is a doctoral student at the University of 
Bern: “I’m thrilled by the use of sophisticated analysis methods and am 
very motivated by the fact that I am contributing to a better understan-
ding of the climate system.”
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COOpERaTiON

Successful climate research is only possible in 
international networks. The Oeschger Centre is a 
hub in the international network of leading research 
institutes and works with researchers worldwide. 
members of the Oeschger Centre have a high status 
in the research community and perform important 
national and international functions. for example, 
the climate and environmental physicist Thomas Sto-
cker, who holds one of the top posts in the inter-
governmental panel on Climate Change (ipCC) and, 
together with a Chinese colleague, leads the ipCC 
working group “The physical Science basis”. Thomas 
Stocker and his team coordinate the work of hun-
dreds of international experts, who, as ipCC authors, 
evaluate worldwide knowledge on climate change 
in order to summarise it in a report. as a researcher, 
Thomas Stocker is active in two areas in particular: the 
development of simplified climate models and the re-
construction of the climate of the past. Together with 
his team, he proved by analysing ice cores from ant-
arctica that the concentration of the most important 
greenhouse gases has never in the past 800 000 years 
been as high as it is today. 

The Oeschger Centre works closely with a num-
ber of different organisations (see “bern – a climate 
centre” on p.15).

THOmaS STOCkER is Professor of Climate and Environmental Physics 
at the University of Bern: “What fascinates me is that by combining ex-
periments with classical physics, it is possible to reconstruct where the 
climate has been and estimate where it is going.”
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predicting the climate of the future presuppo-
ses knowledge of the climate of the past. To this end,  
researchers at the Oeschger Centre study natural  
climate archives such as ice, lake sediments and tree 
rings. They also analyse historical records on wea-
ther events. Or, like geologist dominik fleitmann, they 
use stalagmites to reconstruct climate over thousands 
of years. Compared to other climate archives, these 
have the advantage that climate information stored 
in the layers of carbonate can be dated very precisely.  
Stalagmites which dominik fleitmann has brought 
back from caves in Turkey and Oman are sawn open 
in the laboratory and bombarded with a laser beam 
in a process called laser ablation. as water trapped in 
the fine pores of the stone evaporates, the tempera-
ture can be reconstructed. dominik fleitmann has a 
specific interest in doing climate reconstruction: he is 
attempting to understand the interplay between  
climate changes in the North atlantic and the strength 
of the monsoon which sweeps over the tropics each 
year. The living conditions of a large part of the world’s  
population depend largely on how the monsoon will 
react to the global warming of the future.

paST ClimaTE

dOmiNik flEiTmaNN is Professor of Geology at the University of 
Bern: “I became a geologist and climate researcher because this profes-
sion is so incredibly fascinating, challenging and diverse.”
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at the Oeschger Centre, education is one of our  
main priorities. The Graduate School of Climate Sci-
ences offers a master’s and a doctoral programme in 
which future climate researchers and specialists are 
trained to work on climate change issues in business 
and administration. for example, patrizia imhof, who 
holds a ba in Geography from the university of fri-
bourg and chose the mSc in Climate Sciences in bern due 
to its broad course content. lecture topics range from 
atmosphere and plant sciences to climate economics 
and international environmental law. patrizia imhof 
has attended lectures in geography, physics, geology, 
biology and statistics. She is currently writing her 
master’s dissertation on the historic reconstruction 
of glacial variations on the south side of mont blanc. 
for this, patrizia imhof mapped moraines in italy, com-
bining the data with an analysis of historic paintings 
and early photographic material. for the next step, 
patrizia imhof wants to investigate the climatologi-
cal reasons for the growth and shrinkage of glaciers. 
To accomplish this she is analysing data on preci-
pitation and temperature from the uninterrupted  
records which monks from the Grand St bernard pass 
have kept since 1818. patrizia imhof sees her future in  
private industry, for example in an environmental con-
sultancy firm, rather than in research. 
• www.climatestudies.unibe.ch

pROmOTiON Of 
yOuNG TalENT

paTRiZia imHOf is an MSc student in Climate Sciences at the Univer-
sity of Bern: “I grew up near the Aletsch Glacier and already saw the 
glacier melting as a child. As a climate researcher, I want to understand 
how this has come about.”
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There have always been climate variations over 
time. Whether it be through natural causes as in the 
distant past or today through combination with hu-
man activity, climate change has far-reaching con-
sequences. The Oeschger Centre investigates the  
effects of climate change on water supply, snow, ice, 
and natural hazards, but also on natural and mana-
ged ecosystems such as agriculture. past and present 
contain valuable insights for the future, for example 
in Willy Tinner’s work. He studied geography, geo-
botanics and archaeology and is professor of palaeo-
ecology. His research group focuses on the spread of  
certain types of tree species and other plant commu-
nities as a reaction to climate change. Have certain 
species increased, decreased, or even become extinct 
over time? in order to find answers to these questions,  
Willy Tinner studies lake sediments. These contain pol-
len, charcoal particles and other microfossils. The ana-
lysis of these findings reveals information about the 
long-term interplay between climate, the biosphere 
and human activity. The palaeoecological data are com-
pared to models which can simulate the dynamics of  
vegetation over a period of decades or even thousands 
of years. in this way, Willy Tinner can test hypothe-
ses on which factors affect which type of ecosystem 
in the long term. This combined method of data  
reconstruction and computer modelling enables pre-
dictions as to how certain species of tree will react to 
climate change in future. for example, which trees will 
spread from southern to northern Europe and within 
what time frame? 

EffECTS Of
ClimaTE CHaNGE 

Willy TiNNER is Professor of Geobotanics und Palaeoecology: “I worry 
about the effects of drastic climate change and want to understand how 
animals and plants react to changes in the climate in which they live.”



ClimaTE CHaNGE –
a CHallENGE 
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a number of climate research organisations 
which are extraordinarily well networked both nation-
ally and internationally have chosen to be based close 
to the university of bern. an important section of the 
intergovernmental panel on Climate Change (ipCC) 
and paGES (past Global Changes – an international 
programme of past climate research) are located next 
door to the management centre of the Oeschger 
Centre. all this makes bern an international hub for  
climate research with its finger on the pulse of sci-
ence. in addition, the canton of bern is home to the 
High alpine Research Station jungfraujoch which is 
of great international importance as the only refer-
ence station for ground-based observations of the 
free troposphere. The university of bern is the head-
quarters of the National Centre of Competence in 
Research, Climate (NCCR Climate), a research and edu-
cation network of Swiss universities, the ETH Zurich 
and national research institutes. last but not least, 
its proximity in the Swiss capital, bern, to the federal 
government, parliament and academies of sciences 
contributes to this unique setting for climate and cli-
mate change research.

Hans Oeschger (1927–1998), 
after whom the Oeschger 
Centre is named, taught and 
researched at the University 
of Bern. His great achieve-
ment was to combine the 
methodology of modern 
physics with the study of the 
systems of planet Earth. He 
was one of the first to pub-
licly draw attention to the 
already noticeable conse-
quences of changes in the 
greenhouse effect.

The Oeschger Centre for Climate Change Re-
search is an interdisciplinary centre at the university 
of bern. it comprises two dozen research groups, is run 
by a management centre and led by a scientific board. 
all research and education follows an interdisciplin-
ary and holistic approach, with research groups based 
in the faculties of science, law, economics, the social  
sciences and humanities. Research at the Oeschger 
Centre is focused on the following four areas: 
• global climate dynamics and diagnostics
•  regional climate dynamics: Europe and the Alps
• climate risks and natural disasters
•  economic and social dimensions of climate change

The Oeschger Centre manages the Graduate 
School of Climate Sciences at the university of bern. 
both bologna-compatible courses “mSc in Climate  
Sciences” and “phd in Climate Sciences” are interna-
tional in outlook and allow students to specialise in 
a number of subject areas. The Oeschger Centre con-
ducts public relations and outreach work and partici-
pates in dialogue with policymakers, thus contributing 
to forward-looking, sustainable and knowledge-based 
decision-making. an example is the professorship in 
the Effects of Climate Change in alpine areas, financed 
by the Swiss insurance company mobiliar.

bERN – 
a ClimaTE CENTRE 

Bern is a centre of interna-
tional climate research, not 
least because of international 
research organisations and 
programmes such as IPCC 
and PAGES. Their publica-
tions have become reference 
works for the current climate 
debate.
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The Oeschger Centre provides a high-level aca-
demic education. There is a rigorous application pro-
cedure for the specialised master’s degree “mSc in 
Climate Sciences” (120 ECTS). The curriculum is tailor 
made: students can choose from several faculties to 
put together their own programme. Their selection 
can lead to one of five specialisations. Teaching at the 
Oeschger Centre is international in outlook and takes 
place in close cooperation with the ETH Zurich. more 
than one-third of the students are from abroad and 
all courses are held in English. 

The doctoral programme is strongly research- 
oriented and takes 3–4 years. Career choices of alumni 
of the Graduate School of Climate Sciences include 
academia, private industry (e.g. banking and insur-
ance) or the environmental sector (government and 
NGOs). 
• www.climatestudies.unibe.ch

The “Jungfrau Climate Guide” 
offers on-the-spot scientific 
information in places where 
the consequences of climate 
change are already being felt, 
e.g. in the Jungfrau region of 
the Bernese Oberland.
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lEaRNiNG WiTH 
ambiTiON 

be it melting glaciers, heatwaves or severe 
flooding, public interest in climate research is signi- 
ficant. Researchers from the Oeschger Centre are reg-
ularly interviewed by journalists or invited to speak 
to decision-makers from various important sectors of 
society. The expertise of our climate researchers is in 
demand at local, regional and global levels. but the 
Oeschger Centre is also proactive in public relations 
and outreach. One example is the “jungfrau Climate 
Guide”. The aim of this project is to make informa-
tion on climate change accessible to people in areas 
in which the effects are already being felt. The guide, 
which was developed at the Oeschger Centre, is an 
open-air audio guide. On seven walks in various parts 
of the jungfrau region, iphones using GpS technology 
give users up-to-date climate-related information. 
• www.jungfrau-klimaguide.ch

The specialised “MSc in Cli-
mate Sciences” makes great 
demands on students, so  
there is a rigorous application 
procedure.

The Master of Climate Scien-
ces at the University of Bern 
offers a tailor-made pro-
gramme leading to a specia-
lisation in Climate and Earth 
System Science, Atmosphe-
ric Sciences, Statistics, Econo-
mics or Economic, Social and 
Environmental History.

publiC RElaTiONS 
aNd OuTREaCH 
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GlObal 
ClimaTE dyNamiCS 
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The Alps are particularly sen-
sitive to climate change. The 
best-known example of its 
dramatic consequences is 
glacial shrinkage.

Our second research focus deals with climate 
variability and climate changes at local and regional 
levels. The alps are particularly sensitive to such 
changes. in order to estimate the effects of climate 
change in Switzerland, it is necessary to understand 
processes at a very high degree of temporal and spa-
tial resolution. The North atlantic European area 
determines weather conditions above the alps, but 
climate changes and the extreme weather events 
they cause have a considerably greater impact at a 
local and regional level than globally. Research in 
the “Regional Climate dynamics” focus is therefore  
central to the analysis of climate risks and the effects 
of climate change in the alpine area, the subject of 
the Oeschger Centre’s third focus. 

The climate has always been 
undergoing change. Whe-
ther in earlier times solely be-
cause of natural factors or 
nowadays in combination 
with human activity, clima-
te change has far-reaching 
consequences. The Oeschger 
Centre is investigating the 
causes and effects of this 
change.

 The aim of our first research focus is to under-
stand how the earth’s system with its three main com-
ponents “atmosphere”, “terrestrial ecosystems” and 

“oceans” reacts to natural and anthropogenic distur-
bances. Only by understanding these processes can 
quantitative predictions be made for the future, the 
causes of climate change identified and uncertainties 
estimated. This will make it possible to make state-
ments about the present and the future which are rel-
evant to society.

We are looking for answers to questions such as: 
do climate changes happen faster today than in the 
past? How have large terrestrial ecosystems as well as 
animals and plants adapted to the changes? How sta-
ble is the oceans’ circulation? does the water vapour 
content of the global atmosphere change as a result 
of climate change? using natural climate archives such 
as ice cores, lake sediments, stalagmites and tree rings, 
but also historical documents, we look back several 
thousand years and investigate how natural driving 
factors (the sun and volcanoes) and anthropogenic dis-
turbances (greenhouse gases, land use, aerosols) have 
changed the climate and how ecosystems react to such 
changes. The comprehensive reconstruction of the  
climate of the past is a core competency of the 
Oeschger Centre. The long proxy data and measure-
ments series in Europe and in Switzerland allow cli-
mate reconstructions of a quality unique in the 
world. They provide detailed input into the long-
term diagnosis of atmospheric dynamics (pressure,  
precipitation and temperature), the causes of varia-
tions in climate and the statistics of extreme events.

REGiONal 
ClimaTE dyNamiCS 

The Lower Grindelwald Gla-
cier in 1904 and 2005
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The focus of our fourth main research area is 
on the interplay between economics, society and cli-
mate and the associated impact and risks of climate 
change. Within this extremely complex and multifac-
eted area the Oeschger Centre conducts research in 
six sub-areas: 
•  Political economy of climate change: we investigate, 

from a political and strategic point of view, how suc-
cessful national environmental policy can be applied 
to international agreements.

•  International trade: we investigate what kind of role 
the WTO can play in multilateral agreements on cli- 
mate protection and measures for adaptation to  
climate change.

•  Mitigation, adaptation and technological change: we 
investigate the interplay between these three ele-
ments with the goal of developing an optimal long-
term climate policy.

•  Uncertainties, risks and insurance: with the precau-
tionary principle as a guide, we investigate the effects 
of events which are fairly unlikely but are capable of 
causing irreparable high damage.

•  Intergenerational justice: climate change is a long-
term problem. We investigate which economic conse-
quences (cost/benefit) may arise for future genera-
tions and what this means for the climate policies of 
today.

•  Climate change and conflicts: we examine the hypo-
thesis that climate change and regional resource 
shortages lead to more frequent conflicts. The results 
may well be of relevance to security policy. 

For Switzerland, climate 
change may mean more ex-
treme events like flooding, 
droughts and storms. In the 
mountains there will also be 
an increasing possibility of 
dangerous landslides and de-
bris flows caused, amongst 
other things, by the thawing 
of the permafrost.

Our third research focus is concerned with the 
effects of climate change on Switzerland and the al-
pine region. The main emphasis is on climate risks, 
that is, the impact of climate change on natural and 
managed ecosystems, on infrastructure and also on 
supplies of water, food and energy. last but not least, 
we are interested in the effects of climate change on 
human health. We help to identify risks, to evaluate 
them and in this way to lay the foundations for sus-
tainable, socially and economically compatible ways 
of dealing with the dangers of climate change. Our 
research takes a long-term view.

Whether in a global con-
text or in Switzerland, clima-
te change impinges on many 
areas of social and economic 
life. In turn, these affect 
the future development of 
the climate. The Oeschger 
Centre investigates these  
interactions and develops 
foundations for political de-
cision-making in the area of 
climate change.

ECONOmiC aNd 
SOCial dimENSiONS
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adapTaTiON

Switzerland will have to learn to deal with the 
consequences of changes in the climate. for this re-
ason, the Oeschger Centre is investigating adapta-
tion to climate change as well as climate risks. This 
includes studies on protection against flooding 
or, for example, the work of Rie Nemoto. She gai-
ned a master’s degree in agronomy in france and 
is currently working on a second master’s at the 
Graduate School of Climate Sciences at the univer-
sity of bern. Thanks to her background as an agro- 
nomist, this climate researcher is investigating the  
effects of climate change specifically in agriculture.
Her master’s is focused on finding out whether orga-
nic or conventional farming systems adapt better to  
climate change. depending on how farmers use land, 
varying amounts of carbon are set free, contributing 
to an increase in the concentration of CO2 in the atmos- 
phere. Rie Nemoto works with data from a long-term 
field study in Therwil near basel. based on these mea-
surements, she uses a carbon model to simulate the 
long-term soil carbon change in different farming sys-
tems, analysing the past and making predictions for  
the future. The study will show whether intensive far-
ming with mineral fertilisers or extensive organic far-
ming is preferable for proper soil carbon stock when 
climate change is taken into account.

RiE NEmOTO is a student at the University of Bern’s Climate Sciences 
Master’s programme. “I decided on climate research as it is very topical 
and as climate is one of the most important research fields for the  
future of the earth.”
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mOdElS

Computer models are tools central to climate 
research and play an important role in the work of 
many scientists at the Oeschger Centre. Reconstruc-
ting the climate of the past would be unthinkable  
without sophisticated models and statistical proce-
dures. models can also be used to calculate how the  
climate will develop in the future, depending on varying  
scenarios of economic and social development – or, 
conversely, what effects climate change will have on  
the economy. Climate economist Oliver Schenker 
studies the interaction of climate change and inter- 
national trade. Climate change will cause a shortage 
of certain goods, making them more expensive and 
affecting the economic performance of a country. 

for his computer simulations, Oliver Schenker 
has developed a model that depicts trade between 
15 world regions and incorporates the climate pre-
dictions of the intergovernmental panel on Climate 
Change (ipCC). The model presupposes that each re-
gion will adapt its trade so that it can obtain neces-
sary goods at the lowest possible price. His calcula-
tions show that, indirectly, the economies of countries 
such as Switzerland will be affected more strongly by 
climate change than previously thought. This is in-
formation which is important when it comes to cost-
benefit analyses relevant to policymaking on climate 
change issues.

OlivER SCHENkER is a doctoral student at the University of Bern: 
“Climate research fascinates me by its complexity and its interdiscipli-
narity.” 
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Concerns about climate change have raised  
expectations on climate research. it has to explain 
why climate change has come about and what the  
effects are on society, politics and economics. it has 
to show how Switzerland can best act in the face of 
this change. for this reason, researchers from many 
different disciplines work together at the Oeschger  
Centre and whether they are botanical scientists, geo-
graphers, chemists, lawyers or historians, their work 
is of great importance for society. The climate eco-
nomist Ralph Winkler, for example, is investigating  
climate change from the point of view of intergenera-
tional justice. The idea behind this is the requirement 
that the current generation should provide future  
generations with at least the same level of affluence 
and quality of life as it has itself enjoyed. How this 
principle of equality can be applied in climate policy is 
controversial. Climate change is a long-term problem: 
while most adaptation costs must be borne now, the 
benefits will be spread over several centuries. Optimal 
climate policies should ensure that costs are shared 
between the generations, but current cost-benefit  
analyses neglect important aspects of justice in interge-
nerational distribution. Ralph Winkler uses theoretical 
models to search for alternatives to a pure cost-benefit 
approach and tests their conclusions on the basis of 
empirical data and computer simulations.

RElEvaNCE TO 
SOCiETy

RalpH WiNklER is Professor of Economics at the University of Bern: 
“I studied physics and economics, so going into climate economics see-
med a logical step. This area of research fascinates me; it’s exciting and 
relevant.”
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