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Preface

The Earth’s climate is undergoing profound changes that will affect the future of our
economies and societies. “The key to learning about the future lies in the past” is
a common saying. Indeed, by studying past changes in climate, scientists can learn
how the climate system works, test their models, and develop theories. At the same
time, past climates exert a fascination for scientists as well as the public. They form
a background for legends and are part of our culture.

When the existence of ice ages in ancient times was discovered in the nineteenth
century, this stimulated both public imagination and scientific research:

“The belief that it [the weather] has improved or worsened in the course of time quite
persistently holds up. There is hardly any human being, even the most common, who has
not tried, owing to the experiences of his life, to attribute the eternally changing, chaotic,
unpredictable character of the weather with some law. [: : :] In the Ice Age, however, all
miracles of this weather seem to unite. Something like an age-old fear of our ancestors
seems to come to life again: of a global winter that destroyed everything. At the same time
one believes that whoever solved the secret of the Ice Age would have to understand the
magic of today’s weather.” (translated from p. 13 of Bölsche 1919)

A century later, this quote from a popular scientific booklet appears almost
visionary as many climate theories, including the CO2 greenhouse effect, are rooted
in the ice age problem.

The debate on the ice age theory was particularly lively at the end of the
nineteenth century. A leading figure in this debate was Eduard Brückner1 (see
Fig. 1), who co-published a standard textbook on ice ages (“Die Alpen im Eiszeital-
ter”, 1909). Brückner also was a pioneer in the study of climatic changes on
multidecadal time scales and their effects on society (von Storch and Stehr 2000).
In 1890—at that time Brückner was a professor of Geography at the University of
Bern—he published a book entitled “Klima-Schwankungen seit 1700” (“Climatic

1Eduard Brückner, 1862–1927, was a German geographer and climatologist. He was professor at
the University of Bern from 1888 to 1904, then in Halle and from 1906 on in Vienna (see Stehr
and von Storch 2000).
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Fig. 1 Photo of Eduard
Brückner (provided by the
Institute of Geography,
University of Bern)

Changes Since 1700”) that was influential for generations of climatologists. In this
landmark publication, several chapters of which were translated by Stehr and von
Storch (2000), Brückner promoted the view of climatic fluctuations (against the
conception of a stable climate or slow, progressive change) and proposed a 35-year
cycle of global climate (see Sect. 4.1.2). He based his work on meteorological or
hydrological observations, documentary evidence as well as indirect evidence or
“proxy data”, as we would say today. Brückner, likewise, considered studies of past
climate to be a key to the future and, most importantly, saw their societal relevance:

“There are numerous hypotheses and theories about climate change. Quite naturally they
have caught the public attention, as any proof of past climatic change points to the
possibility of future climate change, which inevitably will have significant implications for
global economics.” (translated from p. 3 in Brückner 1890)

Over a century later, the field of palaeoclimatology is undergoing profound
changes. First, progress in analytical and sampling techniques as well as a better
understanding of climate proxies has led to a wealth of information. Second,
increased modelling capabilities and computing power has enabled us to address
palaeoclimatological problems with full-fledged computer models. Third, powerful
techniques such as data assimilation have been introduced to palaeoclimatology.
Together with increasingly refined research questions in the light of global climate
change, this technical progress has caused a constant reinvention and revaluation of
historical data and approaches, accompanied by strong efforts in data recovery.

These developments are about to change our view of the past, specifically of
the past ca. 300 years—the period studied by Brückner. This period is of particular
interest because the radiative forcings changed considerably during this period.

The intention of this book, which is entitled “Climatic Changes Since 1700”
in honour of Brückner’s book, is to discuss mechanisms behind interannual-to-
multidecadal climate variability and to analyse climatic changes since 1700 in light



Preface vii

of new tools and data. The book shows how we can learn from climatic changes
during the past 300 years and what we have learned from these changes. It does not
replace a textbook, even though it is based on one of my courses and can be used
in a lecture hall. There are excellent textbooks on climate and climatic changes,
which are referenced at the appropriate places. It is also not a review of climate and
climatic changes, which would be an impossible undertaking. Excellent reviews
exist for individual topics, and for a comprehensive assessment of the literature, the
reader is referred to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC 2013).

The book aims at readers interested in climatology and climatic changes,
particularly graduate students in geography or climate sciences but also palaeo-
climatologists, palaeoecologists, historians or other scientists interested in climatic
changes. It starts with an introduction and a chapter on data and methods used in
climatology and palaeoclimatology—an area in which our research group is strongly
engaged. The chapter also introduces key data sets and some main concepts used
in the later parts of the book. The third chapter introduces the most important
mechanisms causing climatic changes on interannual-to-multidecadal time scales.
These first chapters of the book will appeal to less-advanced readers as they start
at a rather basic level. However, it is important, in my view, to discuss past climate
changes by building upon a solid background in climatological methods and climate
physics.

The fourth and main chapter of the book discusses major climatic variations
since 1700, some of which are important in their own right, while others exemplify
cases that are typical or characteristic for a certain period. Rather than to review the
literature on these events, one main goal of this book is to reproduce and interpret
these variations in the new data sets and the new approaches introduced in the
second chapter. These analyses, though imperfect and preliminary, serve the purpose
of illustrating what palaeoclimatology can do. The book concludes with a summary.

The choice of topics and of climatic events included in this book is not objective
or comprehensive—this would be beyond my expertise. The selection of climatic
events, data sets and models is therefore strongly biased by the work of our research
group, and it has a focus on Europe and Switzerland. The book thus conveys a
personal view of how and why the climate developed over the past 300 years; it
does not do justice to all the excellent work that has been done by others in the field.

Bern, Switzerland Stefan Brönnimann
August 2015
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