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Terrestrial Ecosystem Physiology

Terrestrial ecosystems
in a changing environment

Terrestrial ecosystems are important components of the
global climate system as sinks or sources of water and trace
gases such as carbon dioxide or methane. Furthermore,
terrestrial ecosystems provide essential services to society by
producing food, wood and improving water quality. Our group
aims to understand the ecophysiology and biogeochemical
cycles of terrestrial ecosystems and to investigate how they
respond to a changing environment and to land-use manage-
ment.

As a key tool we use recently developed laser spectro-
metry for continuous measurements of stable isotopes in
carbon dioxide and water vapor as tracers of the carbon and
water cycles in forests and grasslands. Particularly we aim to
understand the response of terrestrial ecosystems to drought
across different spatial scales ranging from leaf to ecosystems
and regions. The scope of our research links plant sciences
and earth sciences by combining ecophysiology, stable iso-
tope ecology, micrometeorology, and soil sciences. We employ
various techniques such as flux measurements via eddy co-
variance and chambers, stable isotopes of carbon and oxygen,

and ecosystem modeling.

Research focus

@ Ecophysiology and biogeochemistry of terrestrial
ecosystems

@ Stable isotope ecology
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Ecosystem-atmosphere interaction

@ Carbon and water cycle

Interdisciplinarity
@ Global change
Sustainability and land-use

@

@ Plant ecology

Flux measurements at a forest tower using laser spectro-

scopy for stable isotopes in CO, and H,0.
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ISOCYCLE: Tracing the carbon and water cycle
in terrestrial ecosystems with stable isotope
spectroscopy

Liquid water isotope laser spectrometer

MIBA: Moisture Isotopes in Biosphere and
Atmosphere
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Wasser- und Stoffdynamik in Waldokosystemen, Potsdam,
Germany, October 2008, Geoecological Colloquium

Interaction of carbon and water cycle in forest ecosystems,
Gottingen, Germany, November 2008, Bioclimatological
Colloquium

Assessing carbon and water cycles in terrestrial ecosystems
with stable isotopes, Bern, Switzerland, December 2008, Plant
Physiological Colloquium

Wasser- und Stoffdynamik in terrestrischen Okosystemen,
Miincheberg, Germany, December 2008, ZALF Colloquium
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1.| Barthel, Using stable isotope laser spectroscopy to investigate the
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mechanisms, modeling and ecological implications
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3. Sturm, Ecosystem Fluxes of Stable Isotopes in CO2 and H20 Above a
Patrick Forest Measured by Laser Spectroscopy, USA, San Francisco,
15.-19.12.2008, AGU Fall Meeting
4. Knohl, A new technique for measuring continuously isotopic processes
Alexander under field conditions, Birmensdorf, Switzerland, April 2008,
QUERCO project workshop
5., Knohl, Response of forest ecosystem fluxes and feedbacks to the
Alexander atmosphere during droughts of various degrees in the years
2000 to 2006, Leipzig/Germany, September 2008, EURECO-
GFOE Conference
6.  Barthel, The influence of carbon and water cycling in terrestrial
Matthias ecosystems using stable isotopes as tracers, Switzerland,
Kloster Kappel,20.08.2008, ETHZ LFW PhD Symposium
7. Gentsch, Tracing the Carbon and Water Cycling through Terrestrial
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1..  Hochpriziese Messungen von Kohlendioxid- und Wasserisotopen in der
Chamau: Ein Ausblick, Informationsveranstaltung fiir die Mitarbeiter der

ETH Forschungsstation, Chamau, 26.3.08
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Practice", Veranstaltung "New Frontiers New Challenges" an der ETH

Ziirich, 3.6.2009
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