Scales and patterns in the Earth system
The circulations of the Earth’s atmosphere and ocean as well as biogeochemical processes
are driven by sunlight, from the molecular level of solar radiation absorption to large scale
tele‐connections. The different scales in the Earth system are associated with characteristic
spatial arrangements, including weather, clouds and ecological patterns. The complex non‐
linear physical, chemical, and biological interactions among the components of the Earth
System are becoming an increasingly important focus in global change research (R.A. Pielke
Sr, H.J. Schellnhuber and D. Sahagian).
In non‐linear systems a small perturbation in one location can lead to a large response in
another location, illustrated by the formulation of Edward N. Lorenz: “a butterfly flapping its
wings in Beijing could affect the weather thousands of miles away some days later”. There
are many components (or sub‐systems) of the Earth system that could display non‐linear
behavior and transitions under anthropogenic climate forcing. Such non‐linear transitions
may constitute “tipping points” (T.M. Lenton).
The autumn school “Scales and patterns in the Earth
system” at the Max Planck Institute for the Physics of
Complex Systems in Dresden, from 5 ‐ 9 November
2012, will address complex Earth interactions across
disciplines, relevant to global change research. The
school is offered jointly by the Max Planck Institutes for
Biogeochemistry (Jena), Chemistry (Mainz) and
Meteorology (Hamburg), which form the Earth System
Research Partnership within the Max Planck Society, in
collaboration with the Scripps Institution of
Oceanography (UC San Diego).

Format
The school will encompass four lectures per day plus discussion sessions during which
selected (review) articles will be debated.

Participants
40 PhD students of the participating institutions

Lecturer

Title

Email address

Henry Abarbanel (Scripps, UCSD)

Non‐linear systems in Earth science

habarbanel@ucsd.edu

Meinrat Andreae (MPI for
Chemistry)

Atmosphere‐biosphere interactions

m.andreae@mpic.de

Eberhard Bodenschatz (MPI for
Dynamics and Self‐organization)

Non‐linear system dynamics

eberhard.bodenschatz@ds.mpg.de

Stephan Borrmann (MPI for
Chemistry)

Microphysics of aerosols and clouds

stephan.borrmann@mpic.de

Martin Claussen (MPI for
Meteorology)

Land and vegetation in the Earth
system

martin.claussen@zmaw.de

Martin Heimann (MPI for
Biogeochemistry)

Biogeochemistry of the global
carbon cycle

Martin.Heimann@bgc‐

Marcel Kuypers (MPI for Marine
Microbiology)

Marine nutrient cycles and
microorganisms

mkuypers@mpi‐bremen.de

Mark Lawrence (Inst. for
Advanced Sustainability Studies)

Earth system management

Mark.Lawrence@iass‐potsdam.de

Jos Lelieveld (MPI for Chemistry)

Atmospheric self‐cleaning
mechanism

jos.lelieveld@mpic.de

Ulrich Pöschl (MPI for Chemistry)

Effects of aerosols on human health

u.poschl@mpic.de

V. Ramanathan (Scripps, UCSD)

Aerosol particles, climate forcing
and effects

vramanathan@ucsd.edu

Markus Reichstein (MPI for
Biogeochemistry)

Biogeochemical cycle interactions

mreichstein@bgc‐jena.mpg.de

Lynn Russell (Scripps, UCSD)

Aerosol particles and air quality

lmrussell@ucsd.edu

Richard Sommerville (Scripps,
UCSD)

Climate change assessment and
policies

rsomerville@ucsd.edu

Peter Spichtinger (University of
Mainz)

Connections between scales in
clouds

spichtin@uni‐mainz.de

Bjorn Stevens (MPI for
Meteorology)

Atmosphere and clouds in the Earth
system

bjorn.stevens@zmaw.de

Jin‐Song von Storch (MPI for
Meteorology)

Atmosphere‐ocean interactions

jin‐song.von.storch@zmaw.de

Lynne Talley (Scripps, UCSD)

Ocean circulation and climate
change

ltalley@ucsd.edu

Susan Trumbore (MPI for
Biogeochemistry)

Dynamics of carbon cycling in plants
and soils

trumbore@bgc‐jena.mpg.de

jena.mpg.de

