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The amount of high-quality climate measurements
around the world has significantly helped to improve
our understanding of the climate system and its
changes over the past decades. Switzerland has a long
tradition of climate observation. As an important
partner in international programmes, Switzerland

...Tor global u

rises to the challenge of further developing syste-
matic climate observations and of maintaining them
in the long term for future generations.
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Pascal Couchepin, President of the Swiss Confederation
Federal Department of Home Affairs




The Global Climate Observing Sys-
tem GCOS was established in 1992. It
supports the implementation of sys-
tematic climate observation in accor-
dance with the requirements of the
UN Framework Convention on Climate
Change and the Kyoto Protocol. The
necessary climate-relevant informa-
tion should be made available to all
potential users from science, politics
and business — an enormous chal-
lenge. GCOS is coordinated at the
global level by four organisations: the
World Meteorological Organization
(WMO), the UN Environment Pro-

gramme (UNEP), the Intergovern-
mental Oceanographic Commission
(10C) of UNESCO, and the Interna-
tional Council for Science (ICSU). The
GCOS Secretariat is based at WMO
headquarters in Geneva. GCOS com-
prises measurements of some 40
so-called Essential Climate Variables
in the atmosphere, the oceans and on
land. The global network is supported
by more detailed networks at regional
and national level according to user
requirements in order to effectively
plan and implement the overall re-
sponse to climate change.

. systems work together to meet the total national and

«The.vision of GCOS is to ensure that all global observing

international needs for climate observations.»

Daniel K. Keuerleber-Burk.
Director MeteoSwiss



At national level, climate observation
is coordinated by the Swiss GCOS
Office at the Federal Office of Meteo-
rology and Climatology MeteoSwiss.
It was established in 2003 following
the ratification of the Kyoto Protocol
by the Swiss Parliament. The principal
duty of the Swiss GCOS Office is the
coordination of all climate-relevant
measurements that are conducted
by federal offices, research institutes
and universities. It also ensures com-
munication with the corresponding in-
ternational bodies. The annual GCOS

round table serves as a platform for
the exchange of information and for
the planning of a coherent national
climate observation practice. In col-
laboration with all partner institutions,
the Swiss GCOS Office compiled an
inventory of the most valuable long
climate measurement series and inter-
national data centres in Switzerland in
2007. On the basis of this inventory,
the Federal Council decided in June
2008 to ensure the long-term continu-
ation of at-risk measurement series
and international data centres.

" «A successful implementation of GCOS relies
on a well-functioning coordination at
national level in as many countries as possible.»

Gabriela Seiz
~ Swiss GCOS.Office, MeteoSwiss .




Atmosphere near the surface

The most important climate variables
in the lowest atmospheric layer are
temperature, precipitation, air pres-
sure, sunshine duration and radiation.
In Switzerland, the majority of these
surface measurements have been
systematically collected in all parts
of the country since the middle of the
19t century. Many stations are still in
operation today and constitute — as
the national climatological reference
network with a total of 28 stations —
the foundation for climate change re-
search in Switzerland. Non-digitalized

data of the past are registered manu-
ally, while long data series are ana-
lysed and adjusted to take into ac-
count disturbances such as station dis-
placements or change of instruments.
Internationally, the Santis and Grand
St. Bernard stations belong to the
global climatological reference net-
work and, along with five other sta-
tions, to the European Regional Basic
Climatological Network. In addition,
special radiation measurements are
conducted in Payerne, Locarno-Monti,
Davos and on the Jungfraujoch.
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=« We must maintain the quality-of today’s observation
systems in the future, while at the same time securing and;
making better use of measurements from the past»

Stefan Brénnimann
ETH Zurich




In the upper air

Vertical profiles make it possible to
analyse climate signals of the most
important variables at different alti-
tudes in the atmosphere. For more
than 50 years, radiosondes provid-
ing information on temperature, air
pressure and wind up to an altitude of
30km as well as on water vapour in
the lowest 10 km have been launched
several times a day in Payerne. The
soundings are complemented with
measurements by ground - based
remote sensing instruments, gather-
ing data up to the stratosphere. As

the principal natural greenhouse gas,
water vapour plays an essential role in
the global water cycle and the Earth’s
radiation budget as well as in the
chemistry of the stratosphere. The
interaction between radiation and
clouds remains one of the biggest un-
certainties in climate models. There-
fore, the spatial distribution of clouds
is of high interest. Cloud properties
are measured several times a day
from the ground by over 50 observ-
ers; since the 1950s they have also
been recorded by satellites.

WA ‘continuous.recording and°monitoring
of water vapour and ozonels
also.essential in.the stratosphere

Niklaus Kampfer
University of Bern




Composition of the atmosphere

In addition to its principal compo-
nents, the atmosphere contains vari-
ous substances in low concentration.
These substances — ozone, carbon
dioxide and other greenhouse gases,
reactive trace gases, aerosols and pol-
len — have a significant influence on
the radiation budget. Surface-based
measurements of total ozone in the
atmosphere have been conducted in
Arosa since 1926. These have been
complemented since 1968 by ozone
soundings in Payerne. The concen-
tration of carbon dioxide and other

greenhouse gases like methane,
nitrous oxide and halogenated com-
pounds is determined with highly sen-
sitive measuring instruments, such
as those used at the Jungfraujoch. This
measurement site is one of 25 world-
wide stations of the Global Atmo-
sphere Watch (GAW) programme and
also supports the implementation of
international agreements. For over 10
years, the direct and indirect effects
of further climate-relevant trace gases
and aerosols on the atmosphere have
been studied at this Alpine station.
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..changes of permafrost and, hence, take appropriate
meqsuﬁes_to protect the Alpine infrastructure.»

S a2 ! Jeannette Notzli

University of Zurich
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«Our long-term research on ecosystems contributes
substantially to underlining the need for a

sustainable management'of .natural resources.»

Norbert Krauchi
WSL




Global exchange

of data

«Switzerland has accomplished pioneer
work by coekdinating international

glacier observations for over a century.»
Wilfried Haeberli
University of Zurich
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Quality and worldwide standards /
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«lt is pleasing to note that radiation
measurements throughout the world
increasingly refer to the standards in Davos.»

Werner Schmutz
PMOD/WRC



Climate knows no bounds

A comprehensive global climate ob-
serving system relies on an appro-
priate spatial distribution of climate-
relevant observations. However, as a
result of the limited technical and
financial resources, the continuation
of observations in developing coun-
tries is often at risk. It is particularly
in these regions that the impacts of
climate change are one of the main
threats to stability, security and socio-
economic development. To respond to
this problem, a multilateral financing
mechanism, the GCOS Cooperation

Mechanism, was launched in 2002.
The goal of the mechanism is to im-
prove climate observations primarily in
developing and emerging countries.
It should also strengthen cooperation
between the national GCOS offices
and the development aid agencies.
With the assistance of Switzerland,
periodical ozone soundings have been
carried out for several years in Nairobi;
further important climate-relevant
measurements (carbon monoxide, sur-
face ozone) are conducted on Mount
Kenya, in Indonesia and in Algeria.

«An important focus of our work is poverty reduction, sustainable
development and humanitarian aid. In this context, we support
activities aimed at mitigating and adapting to climate change.»

Jean-Bernard Dubois
SDC



«Climate and environmental changes have an influence on the
resources of tomorrow. Hence, a systematic, comprehensive
and long-term observation of these changes is indispensable.»

Thomas Stocker
IPCCWG.I Co-Chair, University of Bern




A challenging future

«New Earth Observation satellites will complement the established
observing systems to provide a more comprehensive

integrated Global Climate Observing System for the future.»
John Zillman
Chairman GCOS'Steering Committee
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