
WATER & ENVIRONMENT NEWS

The Swiss National Network for

ISOTOPES IN THE HYDROLOGICAL CYCLE

XA9953201

Historical Aspects

For more than four decades the
isotopes of the water molecule

(deuterium, oxygen-18, and tri-
tium) are known as important trac-
ers to investigate environmental
processes.

During the early fifties Hans
Oeschger, the former director of
the Climate and Environmental
Physics Group at the Physics Insti-
tute of the University of Bern, de-
veloped a high sensitive gas pro-
portional counter to measure natu-
ral tritium levels. One of the first
applications worldwide was the re-
construction of accumulation rates
of a Swiss glacier by using tritium
from nuclear weapon testing as a
time marker. Groundwater dating
became an important research
item too. Since 1970 tritium and
oxygen-18 have been measured
regularly in monthly composites of
precipitation. Since this time the
data from 5 stations (Bern, Meirin-
gen, Guttannnen, Grimsel and Lo-
carno) have contributed to the
IAEA/WM0 Global Network for
Isotopes in Precipitation (GNIP)
and the network of the Swiss Fed-
eral Office of Public Health, Divi-
sion of Radioactive Protection.

At the beginning, the isotope data
were used mainly for research in
the field of isotope hydrology and
climatology at the Physics Insti-
tute. Because of the increasing use
of isotopes in groundwater engi-
neering and conservation, and the
importance of water isotopes for
reconstructing past environmental
conditions from various natural
archives (ice cores, lake sediments
or tree rings) the demand for a
more sophisticated network serv-
ing these purposes became more
and more urgent, in 1989 the
Swiss National Hydrological and
Geological Survey initiated a feasi-
bility study of an isotope network

which should provide the necessary
input data for application purposes.
The Climate and Environmental
Physics Group was invited to review
and modify this study from their
scientific background in isotope cli-
matology. These reports were used
as the basis for approval and fund-
ing. Money for running a Swiss Net-
work for Isotopes in the Hydrologi-
cal Cycle was included in the regu-
lar budget of the Hydrological and
Geological Survey (directly reports
to the Federal Department of Inte-
rior). Currently the yearly overall
budget is US$ 40,000. The official
network became operational in
1992.

Operation of the Network

The network is based on the
long-term stations of the Cli-

mate and Environmental Physics
Group and complemented by sta-
tions recommended in the study
mentioned above. It is not restricted
to monthly composites of precipita-
tion but also includes samples from
surface and shallow groundwater.
Today the network includes 11 pre-
cipitation, 6 river, and 3 groundwa-
ter stations (Fig. 1). Two of the
latter are tested at the moment for
their suitability to reflect climate-
induced changes of recharge condi-
tions in their isotopic composition.

For the isotope measurements the
Universities of Bern (Climate and
Environmental Physics Group, tri-
tium and oxygen-18) and Lausanne
(Institute for Mineralogy and Petrog-
raphy, deuterium) are contracted on
a year to year basis. Sampling in-
structions, collection and shipment
of samples are within the responsi-
bility of the Bern group. The con-
tractors are committed to deliver the
raw data twice a year to the Hydro-
logical and Geological Survey. The
yearly group reports and network-
related topics are discussed within
a panel of experts every May. Orga-

nizational problems or unexpected
extreme events (dryness, flooding)
which would need a re-consideration
of sampling, are discussed and de-
cided on an informal basis between
the Bern group and the Hydrological
and Geological Survey.

Availability of the Data
^"^ollection, measurement, and in-
V^-terpretatton of isotope data need
sophisticated laboratory facilities
and expertise which both are com-
monly available only from special-
ized research groups. To maintain
funding for the Swiss Isotope Net-
work both the research groups and
the supporting Hydrological and Ge-
ological Survey need the appropriate
credits from the users of the net-
work. How to ensure this, is cur-
rently discussed in the panel of ex-
perts. It was already agreed upon
that scientific findings based on the
gathered data would be published
on a three to five year's interval to
ensure a proper citation. It was also
assured that the Swiss network
would continue to contribute to the
GNIP data base. Modes of operation
and relationship between national
networks and the GNIP have been
recently discussed at an IAEA meet-
ing in connection with setting up a
scientific steering committee for the
GNIP.

At the moment, the isotope data are
available by contacting the Swiss
Hydrological and Geological Survey
directly. However, the recommenda-
tion for acknowledgment and further
information on the use of
the data was not very successful up
to now. From this year onwards the
isotope data (together with the nec-
essary hydro-meteorological infor-
mation) will be published yearly in
the Hydrological Yearbook of
Switzerland. A contribution to the
Hydrological Atlas of Switzerland is
under preparation.
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New Initiatives
HT*he improved skill of inter-
JL annual predictability of El

Nino events is the result of
simultaneous data acquisi-
tion, data analysis, and inter-
pretation. Based on this suc-
cess, a group of concerned
scientists together with IAEA/
WMO representatives are
conducting a science initia-
tive alo related to the prepa-
ration of an International
Decade of Isotopes in the
Hydrologica! Cycle. Figures 2
and 3 should underline these
efforts and highlight the sci-
entific potential of a long-
term isotope observing sys-
tem. The threefold 12-month
running means of 0-18 in
precipitation of 5 Swiss pre-
cipitation stations (Fig.2) are
compared with the 12-month
running means of the rivers
Rhine (before it enters Lake
Constance) Rhone (Lake
Geneva ) and a spring from
an Alpine region (2000 meter
above sea level). The differ-
ent filters were applied to
compare river, groundwater
and precipitation data on the
same scale (infiltration pro-
cesses already smoothen the
isotopic variability of river
and shallow groundwater
with respect to that of precipi-
tation). The climatic trend
caused by atmospheric
warming and changes in sea-
sonal distribution of precipita-
tion is recorded nearly identi-
cally by the stable isotope
data at all altitudes north and
south of the Alps. Rivers and
groundwater follow the same
trend with a certain delay
indicating how changes in the
atmospheric branch of the
hydrological cycle propagate
into other compartments.

(Ulrich Schotterer, Climate and Envi-
ronmental Physics, University of Bern,
e-mail: schotterer@climate.unibe.ch)
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Fig. 1. Map of
Switzerland

/ showing the
AUSTRIA location of sam-

pling sites for
the national
network for iso-
topes in the
hydrological
cycle.
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Fig.2: Threefold 12
month running means
of time series ofd"O in
precipitation stations
from north and south
(Locoamo) of the main
Alpine chain. The fitter
was applied for better
comparison and to
account for the already
smoothed seasonality
of dK0 in river and
groundwater (Fig. 3)

| with respect to that of
precipitation.
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Fig.2: Six month run-
ning means ofd'aOin
river and shallow
groundwater. The
climatic trend is not
hidden by the season-
ality. In contrary to
the Rhine river, where
the influence of the
snow melt can be
clearly seen, this be-
havior is disturbed in
the Rhone river due to
numerous hydroelec-
tric power plants.

85 86 87 90 91 92 93 94 95 96 97
Year

Issue No. 4, July 1998 - Page 12


