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[1] This paper investigates the recent spate of record-
breaking warm seasons that have affected Switzerland in
less than a decade and compares the seasonal statistics to
those simulated for a ‘‘greenhouse-gas’’ climate by the end
of the 21st century. The peaks of minimum and maximum
temperatures observed during some the record seasons enter
well into the 25%–75% temperature quantile range for the
scenario climate simulated by a set of regional climate
models. The anomalously warm seasons allow a ‘‘preview’’
of conditions that may occur with greater frequency in the
future. The use of current data as a form of proxy for
the future enables an assessment of the possible impacts
on the natural and socio-economic environments, and
can help in considering possible adaptation strategies to
reduce some of the associated risks of climatic change.
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1. Introduction

[2] Over the past few years, large positive departures
of temperatures from their mean values have become
commonplace in many parts of the world. In Switzerland,
where the exceptional heat wave of the summer of 2003
still remains in public memory, new temperature records
have been broken in a recent past, in particular the warmest
July on record in 2006, the warmest fall in many parts of the
country in 2006, and one of the warmest winters on record
in 2006–2007. The spate of anomalously warm weather
over a relatively short time span has inevitably caught
public attention, with a legitimate questioning as to whether
this constitutes further evidence of global warming. Clearly,
mean temperatures are higher than they were several
decades ago. It can thus be expected that with increasing
average temperatures the upper extremes of temperature
probability density function (PDF) can reach levels rarely
experienced under cooler conditions. In some parts of
the country, temperatures have increased during the
20th century by 1.5�C or more, particularly at high
elevations, as reported by Beniston [2003].
[3] In the wake of the spate of recent record warm

months or seasons, many publications have attempted to

identify the causal mechanisms underlying such events [e.g.,
Beniston, 2004a, 2005; Schär et al., 2004; Luterbacher et al.,
2007]. While the enhanced greenhouse effect is certainly
partially responsible for the long-term increasing trends in
both maximum and minimum temperatures, it is more
difficult to attribute the recent large positive temperature
anomalies solely to the greenhouse effect. Enhancement of
low-level atmospheric temperatures by sensible heat fluxes
at the surface associated with dry soils has recently attracted
much interest [Seneviratne et al., 2006]. Vautard et al.
[2007] show that northward propagation of drought
conditions that begin in the Mediterranean region during
winter generate systematic preconditions contributing to the
intensity and/or persistence of heat waves in Europe. The
positive feedback effect of dry soils also helps explain the
severity of a heat wave.
[4] This paper revisits the Swiss observational record and

compares the data of a greenhouse climate simulated by
regional climate models (RCMs). The extremes associated
with some of the recent record events will be seen to enter
well into the medium to upper quantiles of future minimum
and maximum temperature PDFs. By analyzing the impacts
that these extreme conditions currently impose on environ-
mental (e.g., the cryosphere, hydrological systems, and the
biosphere) and socio-economic systems (e.g., human health,
agriculture, hydropower), analogies with the future can be
drawn for timely decision-making in terms of risk-reduction
and adaptation strategies.

2. Data

[5] The Swiss weather service (MeteoSwiss) maintains a
dense network of observation stations and manages the
acquired daily data in the form of a digital data base.
Switzerland is an ideal locale for analyzing long time-series,
because the data is generally homogenous [Begert et al.,
2003] and available in digital form from 1901. The Swiss
data has been used in many statistical studies of climate and
climatic change in Switzerland [e.g., Beniston, 2004a], and
the climatological stations span a range of altitudes from
200–3600 m above sea level. Jungo and Beniston [2001]
have shown through cluster analysis that, despite individual
site heterogeneity, there is a close resemblance between
climatological variables in different parts of Switzerland,
particularly on an altitudinal basis, such that even if some
sites may be biased by local characteristics, the long-term
trends are in general agreement among all stations.
[6] The observational record used in this investigation

comes from Swiss observational stations, distributed hori-
zontally and vertically over the territory. For the sake of
conciseness, only two sites representative of low elevations
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