
News from the CCES office

GEOTHERM-2 project and Swiss Experiment 
research platform follow-ups approved

In its meeting of August 22, 2012, the CCES 
Steering Board approved the work plan of the 
research project GEOTHERM-2 (‘Geothermal 
Reservoir Processes: research towards the creation 
and sustainable use of Enhanced Geothermal 
Systems’). It builds on the successes accomplished 
during the first phase of the project (see last 
article on page 19 and www.cces.ethz.ch/projects/
nature/geotherm). With its application-oriented 
approach, GEOTHERM-2 brings together a con-
sortium of geoscience, engineering and social-
science groups at ETH Zurich, EPF Lausanne and 
the Paul Scherrer Institute (PSI) with industrial 
(Axpo, GeoEnergy Suisse) and public stakehold-
ers (Swiss Federal Office of Energy). It is jointly 
funded by CCES and CCEM (Competence Center 
Energy and Mobility of the ETH Domain), and 
thus continues and consolidates the fruitful col-
laboration of the two Centers. 
In the same meeting, the Steering Board approved 
the Open Support Platform for Environmental 
Research (OSPER). The project will take forward 
and advance into a data infrastructure for the 
21st century key components developed under 
the Swiss Experiment technology platform since 
2006 (see second to last article below and www.
cces.ethz.ch/integrative_elements/research_plat-
forms/osper). The continuation will have a clear 
focus on providing the technology for environ-
mental data and metadata management, target-
ing support for CCES projects and the institutions 
involved. The OSPER project will therefore not 
try to cover the full data life cycle from sensors 
to data analysis but will focus on optimizing the 
second task, namely data storage, management 
and exploitation with a special focus on data 
interoperability and documentation.

Outreach

Public event ‘The Value of Water’

More than 500 people attended the public event 
‘The Value of Water’ co-organized by CCES jointly 
with ETH Zurich and Eawag at ETH Zurich on 
June 11, 2012. Three keynotes by representa-
tives from science (Prof. Janet Hering, Director 
of Eawag and Professor at ETH Zurich and EPF 
Lausanne), industry (Peter Brabeck-Letmathe, 
Chairman of the Board of Nestlé AG) and politics 
(Peter Niggli, Director Alliance Sud) were followed 
by a moderated panel discussion that was also 
opened to the audience. The partially controver-
sial presentations and discussions were an impor-
tant contribution for public opinion formation 
on one of the most urgent and challenging global 
problems humanity is facing in the 21st century, 
i.e. the availability, the distribution and the acces-
sibility of water. 
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With the approval of the GEOTHERM-2 project and the Swiss Experiment research platform follow-
up project (see first contribution and last two contributions below), the portfolio of research-ori-
ented activities of CCES during the 2nd phase (2012 to 2016) has been completed. In addition to the 
seven research projects and the research platform, outreach activities including e.g. public events 
on thematic themes of CCES or the educational initiatives ‘CCES Winter School’ and ‘CCES@School’ 
are the other main focus area of CCES to be further developed during this period. 
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Group of speakers. Photo: ETH Zurich / C. Lanz

Nikolaus Gotsch, CCES
Contact: wassergespraech@ethz.ch
Information on the goal, contents and program of the event 
as well as the video streamings and photos can be found at 
the website of the event www.wassergespraech.ethz.ch.
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CCES@School educational initiative – first 
teaching materials available

The goal of the CCES@School initiative is to provide 
teachers and students at the secondary school level 
with new teaching material that imparts environ-
mental research knowledge in a comprehensible 
way in order to show ways to a sustainable use 
of natural resources, and, through an active dis-
course and analysis of the topic, to enhance the 
awareness of the students for sustainable behavior 
(see www.cces.ethz.ch/ccesatschool/). The CCES@
School teaching materials are directly aligned with 
the respective curricula and offer a wide variety of 
links to and synergies with the common topics of 
mathematics and natural science education, thus 
also promoting these basic subjects on the second-
ary school level. 

As a first product of this long-term initiative, 
teaching materials related to the CCES RECORD 
river restoration project are available now. They 
enable students of grade levels 9 to 12 to explain 
the reasons and goals of river restorations. In 
addition, the students develop an understanding 
of how the effects of river restorations can be 
measured. Furthermore, they should be able to 
evaluate and justify the gains and disadvantages 
related to river restorations. The use of materials 
is related to an introductory course at the MINT-
Learning Center at ETH Zurich taking place on 
January 25/26, 2013. Information and course 
re gistration at www.educ.ethz.ch/mint/fort.

ENHANCE final report ready for download

The CCES ENHANCE project (2008 to 2012) used 
the expertise of teams from WSL, ETH Zurich, 
Eawag and EPFL to quantify how population via-
bility in aquatic and terrestrial habitats prior and 
after structural connectivity was enhanced with 
management or experimental interventions. This 
allowed to link measures of structural connectiv-
ity to species-specific responses. We also provided 
a societal and economic assessment of interven-
tions which aimed at increasing structural con-
nectivity. The following innovative elements of 
ENHANCE are particularly worth mentioning: (1) 
Assessments on the relationship between land-
scape structure and their functionality for a 
variety of organisms in different habitats; (2) 
Landscape genetics: the combination of popula-
tion-genetic methods with landscape-ecological 
and modeling approaches offer a unique and 
new setting to test emerging questions of species 
movement and gene flow in relation to land-use 
and intervention; (3) Experimental set-ups at 
the landscape scale which assessed the move-
ment pattern of various organisms in different 
habitats; (4) Assessments on people’s attitudes 
towards measures of ecosystem enhancement; 
(5) Financial costs of measures for ecosystem 
enhancement. The ENHANCE final report may 
now be downloaded from www.wsl.ch/dienstleis-
tungen/publikationen/pdf/11617.pdf.

Research

Small-scale precipitation patterns in  
mountainous terrain

Precipitation patterns in alpine terrain are strong-
ly influenced by the complex topography. The 
high spatial variability of precipitation strongly 
affects the snow depth distribution in mountains. 
Lifting of air masses by topographic features 
affect not only cloud formation, but also causes a 
local increase in particle concentration where the 
contraction of the streamlines is strongest. The 
enhancement of particle concentration close to 
the ridge then leads to the preferred deposition of 
precipitation in leeward slopes. The driving factor 
is the local flow field.
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Janine Bolliger, Swiss Federal Research Institute WSL
Contact: janine.bolliger@wsl.ch

Nikolaus Gotsch, CCES; Ralph Schumacher MINT-Learning 
Center ETH Zurich
Contact: nikolaus.gotsch@sl.ethz.ch, phone: 044 632 48 29;
ralph.schumacher@ifv.gess.ethz.ch, phone: 044 632 31 85

Pupils at the secondary school Buchholz, Thun, testing the 
hydrologic balance dynamic web tool «Hydroweb».
Photo: Stefan Bähler
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In the CCES-funded SwissEx project (www.
swiss-experiment.ch), a mobile polarimet-
ric radar was deployed in the area of Davos 
(Switzerland) to determine the small-scale spa-
tial distribution of precipitation. We analyzed 
the reflectivity data for one major snow fall 
event in March 2011, which was obtained in 
a resolution of 75 m. Additionally, very high 
resolution flow fields (25 m) modelled with 
the atmospheric prediction model Advanced 
Regional Prediction System were used to relate 
precipitation fields to f low dynamics. These 
data were compared to snow accumulation 
fields at the ground, modeled with the 3D 
snow cover model Alpine3D and measured 
with Airborne Laser Scanning. 
Radar measurements show a clear peak of pre-
cipitation particle concentration close to the 
ridge (Fig. a). The numerical analysis (Fig. b) 
shows that the strongest precipitation concen-
tration was observed at the transition zone 

between the updraft (positive vertical winds) and 
the downdraft (negative vertical winds) zone. 
The precipitation enhancement occurs in the 
presence of flow acceleration and updrafts at 
windward slopes (Fig. b). Low wind velocities and 
downdrafts in the leeward slopes coincide with 
a strong decrease of precipitation concentration 
(Fig. b). The location of maximum precipitation 
was found to be a function of the magnitude of 
the horizontal wind velocity. For situations with 
strong winds, the concentration maximum was 
shifted from the ridge crest towards the leeward 
slope. The comparison of radar data with snow 
accumulation data showed strong differences 
between snow accumulation and the precipita-
tion field (Fig. a), indicating additional effects by 
the near-ground flow field.
A better understanding of precipitation gradi-
ents in mountains and how they are altered by 
the local terrain is essential for avalanche warn-
ing and flood control in the Alps.

Figure

a) Transect of Radar Measurements of March 17, 
2011, and of modeled preferential deposition of snow;  

b) Transect of modelled 2D wind velocity at ground level 
and vertical wind velocities at ground and radar level;  

c) Topographic transects and measurement levels of the radar. 
Note that the blue line indicates the transition zone between 
up- and downdraft zone at the second ridge crest.

Rebecca Mott1, Danny Scipion2, Nicholas Dawes1, Alexis 
Berne2, Marc Schneebeli2 and Michael Lehning1, 2

1 WSL Institute for Snow and Avalanche Research SLF, Davos
2 EPFL École Polytechnique Fédérale de Lausanne, Lausanne, 
Switzerland
Contact: mott@alf.ch
This study makes part of the CCES Swiss Experiment  
technology platform: www.swiss-experiment.ch
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Sustainable design of geothermal energy conversion systems for combined heat and  
power production

The use of Enhanced Geothermal Systems (EGS) 
for the cogeneration of electricity and district 
heating has recently gained interest and is 
expected to know an important development 
in the future. Important aspects that have to be 
accounted for in the design of the conversion 
system are the economic profitability, the effi-
ciency and the life cycle environmental impacts.
By combining models of different conversion 
technologies, of geothermal resources and of 
the seasonal demand in district heating, the 
overall conversion system can be simulated and 
designed for different EGS construction depths 
(3’500–9’500 m) and sizes of district heating 
(0–60MW) [1–3]. An example of such a configura-
tion is displayed in Fig. 1.
Results show that economically profitable con-
figurations are also beneficial in terms of avoid-

ed CO2 emissions when compared with fossil-
based alternatives, and are in the range of 5’000–
140’000 tons/yr depending on the EGS depth 
and size of district heating. Combined heat and 
power production increases the environmental 
performance up to 37 % when compared with 
single electricity production [3].
The 13’600 tons of yearly avoided CO2 emissions 
on Fig. 1 correspond to the emissions of 2’000 
inhabitants in Switzerland, which illustrates 
well the potential of the approach to contribute 
to the reduction of CO2  emissions on the way to 
achieve global CO2  emission targets.

Figure 1: Example of an EGS built at 6’000 m for combined heat and power production using a flash system and a bottoming 
Organic Rankine cycle.

Contact : Léda Gerber, leda.gerber@epfl.ch or  
François Maréchal, francois.marechal@epfl.ch
This study represents part of the GEOTHERM project:  
www.cces.ethz.ch/projects/nature/geotherm
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