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Geologists research sedimentary
basin formation in the Andes
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Cretaceous stromatolithe from
the Yacoraite Formation in
northwestern Argentina
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Millions of years ago, rivers and seas helped shape
the sediment layers of geological basins. Some of
these layers were then covered by further deposits,
while others were pushed up by mountain rock fold-
ing. Research on a sedimentary basin in the Andes
is expected to offer new insight into which geologi-
cal processes were involved.

When setting off for work, Wera Schmidt must make
sure she has three things: sunscreen, a compass, and
a hammer. As a geologist, her fieldwork periodically
takes her to the Jujuy region in the Andes Mountains
in northwestern Argentina, where she spent five
weeks in March and April 201y. In the field, at an
altitude of over 4000 meters, her trained eye easily
spots what she is looking for: seemingly inconspicu-
ous brownish rocks with rounded moldings. With her
hammer she takes samples, and with her magnifying
glass she studies their macroscopic properties. These

Thin section of the
stromatolithe
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Prof. Maria Mutti (left)
and Wera Schmidt

rocks, though, are anything but inconspicuous: They
are stromatolithes, i.e. fossils of ancient colonies of
microorganisms. Stromatolithes have existed for 3.7
billion years, making them the oldest oxygen-produc-
ing organisms on Earth. The ones that Schmidt finds
in Argentina are 65 million years old.

Rock structures provide insight into geo-
logical processes

The area where the geologist works contains rocks
formed millions of years ago. It is part of the Salta
basin, which covers several hundred square kilome-
ters of northwestern Argentina. Tres Cruces — Three
Crosses — is the name of this sub-basin. The oldest
deposits here date back to when dinosaurs roamed the
earth. Where the Andes now stand, there used to be
a water-covered plateau. “Whether this was an ocean
of seawater or a large freshwater lake, we don't know
yet,” says Maria Mutti, Professor of Sedimentology
and head of the project.

Answering this question is a main objective for
Schmidt, who is doing her doctorate in the “StRATE-
Gy” PhD program. Where are the rock formations that
interest her? What are their dimensions? What types
of rock do they comprise, and what factors contrib-
uted to them being deposited where they are now? It
requires a bit of Sherlock Holmes work, Schmidt says.

The young scientist analyzes some of the rock sam-
ples in a Brazilian laboratory and others in Potsdam.
Last year, she brought a total of 6o kilograms to Pots-
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dam. “Each type of rock needs a particular sedimen-
tation environment,” the doctoral student explains. In
the laboratory, the samples undergo various chemical
analyses, are sliced ultra-thin, and analyzed under a
microscope down to the micrometer. The geoscien-
tists determine the age of the various rock formations,
which structures they contain, and what conclusions
can be drawn with regard to environmental and cli-
matic parameters. They also create a 3D model of the
sediment layers in the basin, which they had previ-
ously measured with a GPS locator. The model will
ultimately even show the progression of sediment
formation over time.

Working in the high mountains requires
physical fitness — and good preparation

The team around Schmidt and Mutti includes two
researchers from Argentina, Prof. Dr. Claudia Galli
and Prof. Dr. Beatriz Coira. The four drove an off-road
vehicle through the mountains, inspected the area,
and discussed the work ahead. An all-female team — a
rarity in science.

For their own safety, the researchers have to always
keep an eye on the high-mountain weather. “This year,
the coastal El Nifio on the Pacific side of South Amer-
ica brought one storm front after another,” Schmidt
describes the danger. There were cherry-sized hail,
material damages, landslides, and debris avalanches.
“Nobody wants to be in the field then.” Physical fit-
ness is also required: the researchers have to climb
steep slopes and cope with the thin mountain air
that causes headaches, nightmares, and shortness of
breath.

Schmidt spends weeks and months in the field
for her studies. “Forget all you think you know about
Argentina,” she says with a laugh. She lives in the
simplest of conditions, alternating between a small,
old, countryside hotel and a cabin in a mining village.
“There is no red wine, tango, or steak.” Instead, you
get insight into the indigenous people’s lives, which
are determined by spirituality and the rhythm of the
seasons. Enviable scenic views of nature make up for
the lack of comfort.
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Prof. Dr. Maria Mutti studied earth
sciences at the University of Bologna
and the University of Milan (ltaly) as
well as geology at the University of

a Wisconsin (USA). Since 2002, she

has been a professor at the University of Potsdam.

Her research focuses on limestone.

Universitit Potsdam

Institut fiir Erd- und Umweltwissenschaften
Karl-Liebknecht-Str. 24—25

14476 Potsdam

B maria.mutti@geo.uni-potsdam.de

Wera Schmidt, M.Sc., studied geo-
sciences at the University of Bochum.
Since 2015, she has been participating
in the “StRATEGy” PhD program at
the University of Potsdam.

53 wera.schmidt@geo.uni-potsdam.de

When the researchers looked at their rock samples

under a microscope, they were thrilled to discover
ooids — small grains of calcite. It is very rare to find
them along with stromatolithes. “An unusual, surpris-
ing constellation,” which makes the geologists wonder
what they will find next, Mutti explains. Their findings
might also be of commercial interest: In Brazil, large
oil deposits were found below sediments similar to
those of the basin in Argentina — by chance.

HEIKE KAMPE
TRANSLATION: MONIKA WILKE

Yacoraite Formation at the northern
edge of the Tres Cruces basin
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Professor Emmanuel Mdller is working
on new data analysis methods
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For most people, “big data” is just an abstract

term, an obscure mass of numbers, data, and for-
mulas. Emmanuel Miiller, however, is at home in
this world. He is able to make connections visible,
identify patterns in a vast array of highly complex
data, and gain new insight for science and industry.
Miiller is a data mining expert. He uses statistical
methods to extract information from large data
resources and focuses on humans, who ought to
understand hidden patterns and unknown relation-
ships in these data.

“I'm sorry; I'm a bit tired. It was a short night.” Em-
manuel Miiller became a father only a few days ago.
His second son just spent his first night at home —
apparently quite a restless one. Miiller nevertheless
receives us in his office at topm; the 35 year old shows
no signs of tiredness. Of course, he would also like to
be with his family now but “as a researcher, you live
for your profession.”

Satellite image of
Amsterdam

THE RESEARCHER

Prof. Dr. Emmanuel Miiller studied
computer science at RWTH Aachen
University. Since 2015, he has been

Professor for Knowledge Discovery
and Data Mining at GFZ and HPI,

which formed the joint Digital Engineering Faculty
with the University of Potsdam in April 2017.

Hasso-Plattner-Institut

fir Digital Engineering gGmbH
Prof.-Dr.-Helmert-Str. 2—3
14482 Potsdam

= Emmanuel.Mueller@hpi.de

“Our hypotheses come from the machine”

Two years ago, Miiller came to Potsdam from Karls-
ruhe — and became a professor at the Hasso Plattner
Institute of the University of Potsdam (HPI) — only
33 years old. He heads the Knowledge Discovery and
Data Mining Chair, a joint research group of HPI and
the German Research Centre for Geosciences (GFZ).
A computer scientist working as a geoscientist? Is that
possible? “We are researching and developing data
mining methods,” Miiller explains. He and his team
extract new patterns from big data and make visible
unexpected connections in the data. There is a high
demand for this in almost every research field. Wheth-
er these are data from gene sequencing or research
on climate or energy is initially secondary. “Data re-
searchers do not research for a specific domain; they
work across disciplines.” For Miiller, this is precisely
the appeal of his field of research. In geosciences, he is
particularly interested in remote sensing data, which
monitor and detect various phenomena on Earth,
measuring, for example, vegetation or greenhouse

Photos: HPI/Kay Herschelmann (top); contains modified Copernicus Sentinel data (2017), processed by ESA (CC BY-SA 3.0 1GO ) (middle); ESAJATG medialab (bottom)
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gases. His task is to develop methods to analyze them,
bridging computer science and geosciences.

The amount of available data is more extensive and
complex than ever before. It is now even possible to
examine not only existing working hypotheses with
data but also to deduce new ones. Data analysis makes
hidden structures and contexts visible — and opens
up new perspectives. “Our hypotheses come from
the machine,” Miiller puts it in a nutshell. Humans
are nevertheless the focus of his work. “The goal is to
make these patterns comprehensible for individuals
and to have humans verify them. Data science does
not mean replacing humans.”

The idea for this approach came, however, from
industry rather than science. In 2008, Miiller — a re-
search assistant at RWTH Aachen University at the
time — was analyzing data that a car company had
provided for a Bachelor thesis as part of a joint project
with the university. What followed surprised the re-
searcher. “The anomalies in the data were not simple
measurement errors but had to be manually examined
and verified by the company.” Unfortunately, the com-
pany was initially unable to draw conclusions from
the data mining results, because the existing methods
were incapable of describing the anomalies to the us-
er. The statistical method lacked the intuitive aspect
and, thus, the factor human.

Change points indicate when something
is changing in the system

This industrial project made the researcher aware of
a new, widespread problem. Discussions with other
industry partners and experts showed that the known
data analysis and data mining methods often fail to
meet their needs — a problem that the Helmholtz
Association recognized. Miiller mentions the GFZ
as a good example. “Scholars have to understand and
question causal connections.” In the age of big data,
correlations and predictions — such as potential buy-
ing behavior in advertising — are no longer enough
to provide a deep understanding of the connections.
Researchers need to know exactly what is actually in
the data, which are divided into cohorts by algorithms
and are completed with information on statistical
probabilities. Miiller wants to strengthen the role of
the human in big data science — using methods that
more readily detect anomalies in data and enable a
more sensitive evaluation. “This is when it started get-
ting exciting for us! We addressed this subject in three
doctoral theses and in several research projects, and
we continue to research it,” Miiller says.

Methods capable of identifying changes — so-
called change points — are at the center of Miiller’s
field of research. They indicate that something in the
system is changing — be it data on vegetation record-
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ed by satellite or a hospital patient’s vital signs re-
corded by measuring devices. The procedures Miiller
is developing are intended to describe not only what
is changing but also to answer why. “There are still
too few procedures for this, and that motivates us.”
Data science is a rapidly growing field. There are still
only a few courses of study that train the experts so
sought after by industry and academia. “We will be
only able to meet this demand if we train at all lev-
els — our students as well as company employees,”
Miiller asserts. The number of places at universities,
however, is increasing. “We will close the gap in the
coming years.”

Big data, data mining, and deep learning — there
is an increasing number of technical terms in the
world of data. Few people, however, actually know
what they mean. Data will also become increasing-
ly significant in the coming years. Their analysis
facilitates many things, generates new knowledge,
and reveals previously unknown connections. The
researcher emphasizes that there is one thing that
they are still unable to do: “Algorithms can support
decision-making of, for example, corporate execu-
tives, politicians, or scholars, but humans still have
to make the decision.”

HEIKE KAMPE
TRANSLATION: SUSANNE VOIGT
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How to do it better

Since before the PISA tests, we have known that children’s
educational success depends — among others — on their social
and cultural background. But how does this correlation come
about? Potsdam educational researchers Nadine Sporer and
Guido Nottbusch want to investigate this more closely. They
explore how children’s reading skills develop and the roles that
family and institutional learning environments play.



Kids love stories. “When you read something exciting
aloud, they forget everything around them,” says Jen-
ny Ziemann. She is a teacher at a nursery school in
Potsdam and has even more tricks up her sleeve to in-
terest children in books — especially those who receive
little encouragement at home. The trick is to arouse
their curiosity. “If they see a beetle in the garden, we
look up its name in a nature book. And when we bake
a cake, we look at the cookbook together.”

There are many different ways to prime children
to learn to read: “Letters, syllables, and words are
practically everywhere. You just have to draw atten-
tion to them,” says Ziemann and points to an “H”
on a nearby bus stop sign. Many educators like her
succeed in creating an environment in which chil-
dren acquire language in a playful manner, expand
their vocabulary, listen attentively, and learn to un-
derstand. Researchers call this a “positive learning
environment” — which can stand in stark contrast
to a child’s domestic environment. Not every family
talks, tells stories, and reads aloud to their children
enough. But can nursery school really make up for
such deficits? And do disadvantaged children benefit
from teachers’ stimuli as much as those who receive
more attention and education at home? “Traditional-
ly, the effects of institutional and domestic learning
environments have been studied in isolation. We are
interested in their interaction,” says Nadine Sporer,
Professor of Educational Psychology with a focus on
primary education at the University of Potsdam. To-
gether with Professor of Pedagogy Guido Nottbusch,
she is the first to look at differential effects: Do both

&
”

environments shape children from different back-
grounds in the same way and to the same extent?
How do experiences at nursery school, school, and at
home complement each other?

More than 3000 children interviewed

For their work, the two researchers used data from the
National Educational Panel Study, which documents
the development of more than 3000 children from
nursery school to school — a wealth of information
from and about adolescents, their parents, educators,
and teachers. This allows researchers to analyze in-
terconnections and interdependencies. Spérer and
Nottbusch are particularly interested in the period
from nursery school through 2™ grade. “In primary
school pedagogy, we focus mainly on classroom con-

Nursery school teacher Jenny Ziemann
is reading a story

,J!

PORTAL wwsvﬁ/o 2017
o

(bottom)

y/dassel (top); Pannhausen, Franziska

Photos: pixaba



Photos: Fritze, Karla (top); privat (bottom)

ditions to develop more effective learning methods,”
Sporer explains. “But we know that learning success
also depends on previous experience in nursery school
and at home, so we have to begin at a much younger
age.” In their current longitudinal study, the research-
ers are, therefore, also looking at the effect of particu-
lar learning environments in preschool and how they
influenced each other. They are searching for the le-
vers that will enable them to better support children’s
development at school.

For Sporer, working with data collected by some-
one else is a new experience. While the educational
researcher had to accept that she had no influence
on the interviews, the Educational Panel Study does
provide prepared data of a large sample collected over
a long duration. “That’s the advantage. The study is
so extensive that it provides a lot of information that
interests us,” she explains.

The 3000 children included in the Panel were test-
ed at various points in their development: How large
is their vocabulary? How fluent are they? How much
do they understand of what they take in? At the same
time, their parents, educators and teachers answered
questions about the concrete learning environments
parallel. How many books and which toys are availa-
ble to them at nursery school and at home? How do
children and adults treat one another? What is the par-
ents’ level of education? Is German spoken at home?

Compensating for what is lacking

Sporer especially has in mind the needs of children
with a migration background, whose first language
is not German. However, socioeconomic hardship or
having parents with lower educational qualifications
may also negatively affect adolescents’ education-
al pathways. The researcher asks whether and how
nursery schools and schools can compensate for what
is lacking. Do disadvantaged children succeed in tak-
ing advantage of institutional education, or do their
problems actually worsen over time? For Spoérer, the
diagnostic competencies of teachers and educators are

THE PROJECT

The project “Heterogeneity and Reading Competency:
The Role of Institutional and Domestic Learning Envi-
ronments” is part of the DFG priority program 1646
“Education as a Lifelong Process” and is being done
in cooperation with the research group “Heterogenei-
ty and Inclusion” at the University of Potsdam.

Z https://www.uni-potsdam.de/psych-
grundschulpaed/forschung/heterogenitaet.html
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Prof. Dr. Nadine Spérer is Professor of

Educational Psychology with a focus

on primary education at the University

of Potsdam. In her research she inves-

tigates the development of reading
competency, the promotion of self-regulated learning,
and the conditions under which inclusive education at
primary school can succeed.

Universitdt Potsdam

Strukturbereich Bildungswissenschaften
Karl-Liebknecht-Str. 24—25

14476 Potsdam
nadine.spoerer@uni-potsdam.de

Prof. Dr. Guido Nottbusch is Pro-
fessor of Primary School Pedagogy
in German at the University of Pots-
dam. His research focuses on acqui-
sition of written language, reading
competency, digital learning at pri-
mary school, the influence of capital

and lowercase letters on reading processes, and the

production of written texts.

gnott@uni-potsdam.de

key. They have to understand the specific situation of
a child, recognize his or her capabilities, and provide
targeted support.

Creating learning environments in which chil-
dren from different backgrounds can develop equally
well is also one of the goals of the Potsdam research
group “Heterogeneity and Inclusion”, another partic-
ipant in the project. The researchers will be able to
unearth the huge data mine until 2018. Their newly
gained knowledge will be shared in the German Re-
search Foundation's (DFG) priority program 1640,
which evaluates datasets from the National Educa-
tional Panel, a nationwide network of 25 individual
projects that the DFG hopes will boost empirical
educational sciences. Never before have longitudinal
studies in this form on individual educational path-
ways been done in Germany. The results are eagerly
awaited and are to help document development pat-
terns in children, youths, and young adults, design
courses of action for educational policy, and — last
but not least — better prepare prospective teachers for
working with adolescents.

ANTJE HORN-CONRAD
TRANSLATION: MONIKA WILKE
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Climate change affects us all. It confronts humanity
with problems that we can only overcome together
—if at all. Year after year, representatives from hun-
dreds of countries have, therefore, been struggling
to adopt uniform directives and globally effective
measures at international climate conferences.
Their implementation poses major challenges for
developing countries in particular. At the same time,
other actors - like cities — are taking the initiative
and making their own climate policy. Political sci-
entist Prof. Harald Fuhr and his team investigate
how administrations in nation-states deal with this
climate policy pressure — both top-down and bot-
tom-up.

US President Donald Trump had been in office for
four months when he decreed a return to the age of
coal. At the same time, he announced he would be
reversing the Clean Power Plan of his predecessor
Barack Obama, which was to be the US’ contribu-
tion to achieving the goals of the Paris 2015 Climate
Agreement. Trump's actions triggered a storm of
indignation worldwide. Many Americans also re-
jected Trump’s renunciation of international climate
protection agreements, and some are even fighting
back. California, for example, has long pursued its
own climate policy and is willing to push back against
Trump’s — in court, if necessary. With Los Angeles
and San Francisco, two major cities are active in the
renowned Cg4o (Cities Climate Leadership Group),
which aims to jointly promote climate protection
independent of national government and adminis-

The city network C4o Cities Climate Leadership
Group — established in 2005 — started as a group of
40 cities with more than 3 million inhabitants each,
whose goal is to reduce their greenhouse gas emis-
sions. By early 2017, the network had grown to 9o
cities on six continents, comprising one twelfth of the
world’s population and 25% of global GDP.

Z http://www.c40.0rg/

trations. Others are following suit: After Trump’s
withdrawal from the climate agreement, over 300 US
cities totaling 65 million citizens committed to the
Paris agreements.

“Climate protection is no longer the task of indi-
vidual countries but the result of international agree-
ments, which, in turn, have to be implemented at the
national level,” says Harald Fuhr, Professor of Inter-
national Politics at the University of Potsdam. “For
some time, however, we have been able to observe new
actors at the sub-national level.” Regions — such as
states like California — and especially cities are getting
involved in finding specific solutions to climate issues.
“This exerts pressure on national administrations
from two sides — top-down and bottom-up.”

Top-down and bottom-up pressures are
changing national administrations

In the DFG project “Carbon Governance Arrange-
ments and the Nation-State: The Reconfiguration of
Public Authority in Developing Countries”, Fuhr, his
team, and colleagues from the Technische Universitit
Darmstadt are investigating how administrations deal
with this pressure. Do new national administrative
structures emerge when global climate agreements
are to be implemented at the national level? Will local
administrations be strengthened if regions or cities
create their own climate policy? And how do you
bridge the two levels? “We are ultimately interested
in how the coexistence of global, national, and local
actors affects authority and administrative structures
and what concrete political action results from them,”
says Fuhr.

The researchers are working on two climate policy
initiatives: They are investigating the implementation
of the global forest protection initiative Reducing

Prof. Harald Fuhr
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REDD+ (Reducing Emissions from Deforestation and
Forest Degradation) is a program that supports devel-
oping countries in sustainably conserving their forests
as carbon stocks. A key element of the program are
performance-based payments for measurable and ver-
ifiable emission reduction based on forest protection

measures. This is to give forests a greater financial

importance when economic decisions are being made
and to make forests a more financially attractive car-
bon stock.

Z http://www.un-redd.org/

Emissions from Deforestation and Forest Degradation
REDD+, which offers developing countries financial
incentives to avoid deforestation. This is a challenge
for national administrations, as Fuhr explains: “It
must be ensured that the forests in such regions are
preserved, yet the process has to be monitored and
coordinated at the national level.” The researchers are,
therefore, interested in how national administrations
are able to implement the global guidelines — and
whether they are changing, for example, by establish-
ing new structures.

Fuhr and his team are also looking at large cities
that engage in the C4o city network. They are pioneers
and their experiments — if successful — will set a prec-
edent. There are three main reasons for cities to be-
come activists in the fight against climate change, all
of them related to population development, explains
Dr. Thomas Hickmann, who supervises the project
together with Prof. Harald Fuhr and Prof. Markus
Lederer from the Technische Universitit Darmstadt.
First, cities are making their own climate policy sim-
ply because they can. “The importance of cities is
increasing, primarily because they are growing.” In
2008, the world's urban population exceeded 50% for
the first time, and in 2050 it will be two thirds. Cairo
already has as many inhabitants as Scandinavia. “Cit-
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Jakarta at night

ies are developing into global players,” says the politi-
cal scientist. “As a consequence, what they do — also as
political actors — is becoming increasingly important.”
Second, the increasing number of inhabitants also
increases environmental impact, such as smog, and
waste, and ineffective infrastructures. Because resi-
dents and political stakeholders of cities are feeling the
problems in their own backyards, the pressure to solve
them is growing. And third, cities — almost traditional-
ly — are not only the cause of environmental problems
but also as the place where solutions for them are cre-
ated and tested. “Both technological and political in-
novations are being developed in cities in particular.”
The researchers are interested in the influence of this
innovative potential on administrative structures. Will
the cities be able to forge their own path on climate
protection, even if there is headwind from the national
level? Will such local initiatives also strengthen local
administrations? And can they actually go beyond
their urban boundaries and set a precedent?

The path of developing countries is cru-
cial for global climate policy

The researchers are looking at these two develop-
ments in four countries: Brazil, India, Indonesia, and
South Africa — all of which are emerging countries.



40

The municipal administration of So Paulo sets a good
example of “Urban Greening” with its rooftop garden.

For good reason: Currently, most of the world's pop-
ulation is living in so-called developing and emerging
countries. Their paths will have a lasting impact on
the world community. This is also true of climate
change, as Hickmann explains. “Some calculations
show that developing countries will soon produce
more pollution than industrialized ones. It would be
fatal if emerging countries like these four we are in-
vestigating develop as industrialized ones have done.”
Most developing countries and emerging economies,
however, face other problems, such as food shortages,
political instability, or poor economic development.
Whether reversing climate change is possible at all
will depend on whether global climate policy generally
initiated by industrialized countries can also be imple-
mented in developing ones. This is a good reason for
Fuhr and his colleagues to dedicate special attention
to them. “We have been studying policies ‘crossing’
borders, especially from north to south, from indus-
trialized countries to developing ones.”

PhD student Fee Stehle
in the Brazilian environmental
ministry

Despite all four are emerging countries, each was
chosen because its differences from the others: While
some are increasingly involved in the REDD + program
because of their large forested areas, others have large
cities that are active in international networks. The
“top-down and bottom-up pressure” on national admin-
istrations, which the researchers are interested in, is,
therefore, different in each case. “It suggests that local
administrations are strengthened in states with active
cities and that those participating in the international
forest protection program develop new central ad-
ministrative bodies,” says Hickmann. In addition, two
are federal states, and two are centralized states with
strong decentralized elements. “This way we hope to
determine in which political constellations stakeholder
interaction works well and in which it doesn't.”

Months of research are necessary to track the pro-
cesses, structures, and the ongoing political actions.
“You cannot just march into a ministry and ask, ‘What
are you doing here?’,” says Fuhr. During an explora-
tory research trip, the researchers establish contacts
and seek out contact partners as well as access to the
appropriate documents. “We do not always start from
scratch. We have longstanding partners and research
contacts in most of the countries. We also receive sup-
port from the German Association for International
Cooperation (GIZ) and the local German embassies.”

During a second stay of three to four months, the
researchers conduct dozens of interviews and look at
administrative processes and structures by talking to
employees of ministries, regional authorities, and city
administrations. “It is tedious, but once you've man-
aged to make it into their office, most interview part-
ners are interested in an exchange,” Hickmann says.

South Africa has strong cities with inno-
vative approaches

“Fieldwork” in one of the four countries — South Af-
rica — is now complete. PhD student Fee Stehle spent
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Prof. Dr. Harald Fuhr studied political

sciences, sociology, economics, and

social history at Goethe University

Frankfurt am Main and Philipps

Universitdt Marburg/Lahn from
1972-1979; PhD (1985) and habilitation (1993) in Con-
stance. Since 1997, he has been Professor of Interna-
tional Politics at the University of Potsdam.
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Dr. Thomas Hickmann has been a
researcher at the chair International
Politics since October 2009. He
studied political and administrative
sciences at the universities of Pots-
dam and Copenhagen and completed
his doctoral studies in 2014.

hickmann@uni-potsdam.de

Fee Stehle studied political sciences,
French philology, and administrative
science at the University of Potsdam.
Since 2015, she has been a research
associate in the project “Carbon
Governance Arrangements and the
Nation-State”.

fee.stehle@uni-potsdam.de

10 months preparing for the research trip — studying
literature and evaluating government documents and
laws, media coverage, and online information . She
also established contacts with relevant stakeholders
and experts, had initial talks with scholars and staff at
international and non-governmental organizations as
well as German institutions abroad. “This ultimately
led to a kind of map of important players in South
Africa’s administration,” she says. “In the end, I was
able to talk to many South African government rep-
resentatives.” With quite surprising results. While
the country is hardly involved in the REDD + pro-
gram, three cities — Cape Town, Johannesburg, and
Durban — are involved in transnational city networks.
Not least because of their impulses, a number of
successful programs have been initiatived. Durban,
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for example, has taken measures to preserve impor-
tant coastal areas. “Johannesburg is implementing
the sustainable city program ‘Corridors of Freedom.
Expanding the public transport system and a higher
residential density will reduce emissions,” explains
Stehle. “In addition, the city has created the stock
exchange-listed equity fund Green Bond to finance
urban climate measures.” In Cape Town, numerous
public buildings and even traffic lights were switched
to solar power. The city also funds the installation of
solar-powered water boilers.

These are promising initiatives, Stehle says. “Ur-
ban players in South Africa are sometimes more ad-
vanced than those at the national level when it comes
to renewable energies and implementing flagship pro-
jects.” This is particularly evident in cities that depend
on the national administration’s cooperation. Because
the South African energy sector is centrally governed,
cities have little leeway in changing their energy mix
and switching to renewable energies. “In the context
of such massive national conditions, urban measures
have only a limited impact,” she says. This will not
change without a mental paradigm shift in the nation-
al administration.

Changes are only possible together

The researchers’ conclusion has, thus, become some-
thing of an appeal: This will only work if everyone
works together. Cities can establish themselves as
pioneers of successful climate policy. Without a func-
tioning cooperation with national administrations,
though, they remain beacons with no signaling effect,
but these are what matters. After all, the innovative
approaches of individual large cities have to be imple-
mented in small- and medium-sized municipalities in
order to achieve the climate goals. “This is only pos-
sible with the help of the national administrations,”
says Hickmann. “That's why we find the ‘cities, cities,
cities!” hype a bit exaggerated. Cities are integrated
into a political and administrative system upon which
they depend and within which they operate, but they
can and will change it in the long term.”

Harald Fuhr sees administrations worldwide in a
process of change, and climate policy is a striking ex-
ample of it. “Our project comes at the right time. We
are witnessing new actors are taking their first steps,
negotiating their interests with the established powers
and resolving conflicts.” In many countries, national
administrations are starting to notice regional and ur-
ban actors — and to take them seriously. “The coming
years will show how they adapt to it. And we will be
there.”

MATTHIAS ZIMMERMANN
TRANSLATION: SUSANNE VOIGT

41



Storm over Iceland

42 .



POTSDAM RESEARCHERS ANALYZE CLIMATE
IMAGES ON THE INTERNET
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2013 was a record year in Australia: The average
temperature reached an all-time high. To even be
able to depict it, meteorologists had to introduce a
new color. Since then, magenta has come to visually
represent temperatures over 50°C. A new research
project uses both digital and art history methods to
look into the history and variety of these and many
other climate images on the internet. Who creates
climate images on the web? Who uses them, and
for what purpose? Which images gain currency and
how? These questions are explored by researchers at
the University of Potsdam, the Potsdam University
of Applied Sciences (FH), and the Potsdam Institute
for Climate Impact Research (PIK).

A polar bear stranded on a melting ice floe, flooded
cities, dried up riverbeds, or overturned wind turbines
— pictures are used to tell us something about the cli-
mate. To this end, they use a certain visual language.
A Potsdam research team is analyzing the rhetoric
of climate images and the strategies of various stake-
holders. “We use image recognition software that
works like a search engine,” explains Sebastian Meier
of the Interaction Design Lab at FH Potsdam. “It
automatically crawls the internet and collects
information on images and their contexts.”

A polar bear stranded on @ melting ice floe —
one of the striking images of climate change

44

How many illustrations does an environmental organ-
ization like Greenpeace, for instance, use on its web-
site? Are climate charts and diagrams or photos and
comics being used? What colors, shapes, and contents
are depicted? What year are the images from? “We are
looking for commonalities among climate images on
the internet,” summarizes media ecologist Prof. Dr.
Birgit Schneider of the University of Potsdam.

The color ranges chosen is also a part of visual lan-
guage. Global warming depicted in a bright red may
look very threatening, whereas cool blue tones might
convey something less dramatic. “Behind every visual
statement, there is a desire to convince,” Schneider ex-
plains. When visualizations distort scientific findings
and manipulate the public, however, that becomes
a problem, since a lay audience might not notice it.
“Scientific images of climate change are often very
complex,” says Dr. Thomas Nocke of the PIK. The In-
tergovernmental Panel on Climate Change, national
environmental agencies, and research institutions are
among those creating such complex visualizations.
But if politicians, journalists, or bloggers modify
and simplify them, scientific correctness may fall by
the wayside. And climate change deniers
use other means than climate change ac-

tivists. “A typical strategy of deniers is to
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Isotherm map by William Woodbridge after
Humboldt in 1823

Photos: Woodbridge, William (top left); IPCC (top right); pixabay/Engin_Akyurt (bottom)

cherry-pick,” the
researchers say. They tend
to lean on excerpts to cast doubt on
global warming. “Sometimes certain datasets are
simply omitted, or certain regions or periods are se-
lected to support an argument,” Nocke says. Obso-
lete scientific theses are often used to depict climate
change as a lie.

Climate images are used to negotiate
trust in science

Uncertainty is a challenge for climate images. It poses
a risk, particularly to the credibility of the presented
information, since leeway in forecasts can be difficult
for lay audiences to understand. “Probability plays
into the hand of deniers,” Nocke explains. “The ethos
of research, however, is supposed to be objective,”
Schneider adds. “Yet researchers admitting what they
are not sure about comes across as a sign of weakness
to climate change skeptics.” For Schneider, climate
images, therefore, reflect a society’s trust in science.
The researcher has dealt with climate images for a
long time. For about eight years, she has been com-
piling relevant representations in science, art, enter-
tainment, and advertising in a database, where they
— 3000 images in total — are searchable by keyword:
futures, curves, anomalies, apocalypse, world on fire,
or skeptics. “As an art historian and media ecologist, I
asked myself whether processing the images digitally
would make sense.” A major advantage would be that
with quantitative methods researchers would be able
to quickly analyze millions of pictures, wh‘qeas the
qualitative analysis of just a few pictures by é_rt histo-
rians takes considerably longer. L
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Global development of average temperatures
between 1901 and 2012

Furthermore, the researchers are explic-
itly interested in a critical review of digital
methods. “We want to test the suitability of algorithms
that computer scientists use every day using methods
from humanities,” Meier explains. For as objective
as digital methods may seem, their results cannot be
trusted without examination. Faulty, insufficient da-
ta or wrong search parameters can distort results. A
poorly chosen training dataset — with which software
“learns” — may bias the results. This became obvious
with the image recognition algorithms of Google and
flickr: People with dark skin were not detected proper-
ly, since the training dataset was calibrated mainly on
people with fair skin. So how can digital methods be
more than just supporting tools? This is another ques-
tion the team will be addressing in the coming years.

Researchers analyze communication on
climate change

“Even now, computer science is everywhere in our
lives,” Thomas Nocke finds. Algorithms are making
major decisions: They are indispensable in training

Between April 2017 and March 2020, Volkswagen
Foundation will be funding the collaborative project
“New potentials for analyzing network images — Sim-
ilarity as a criterion for comparing images in image
studies, computer and visualization science using
the example of climate images on the web”. Two
doctoral theses will be written on the subject, and a
colloquium, workshops, publications, and a website
are planned.

Z http://www.uni-potsdam.de/medienoekologie/

index/digitale-analyse-vernetzterklima-bilder.html
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Prof. Dr. Birgit Schneider studied
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! Dr. Thomas Nocke studied computer
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works at the Potsdam Institute of
Climate Impact Research.
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Sebastian Meier studied communi-
cation design and interface design.
Since 2012, he has been a member of
the Interaction Design Lab.
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The research
team

driverless cars, investigative authorities
use image analysis methods for crime
detection, and dating sites match couples
using algorithms — with far-reaching eth-
ical consequences. “We believe that com-
puter science can benefit from includ-
ing humanities perspectives.” Climate
images are, thus, well suited for testing
the common application of humanities
and digital methods as such. And in
times of digital humanities and big
data, critical views are all the more
important.

Climate change is a global chal-
lenge — that is why the Potsdam
researchers are focusing on how
it is communicated. Climate im-
ages need to convey scientific findings in a
way everyone can understand and as neutrally as
possible. So there will be not only publications,
workshops, and meetings at the end of the project we will be able to provide political decisionmakers,
but also interactive online exploration tools. “We are  the scientific community, and the arts scene with
not talking about an Excel sheet listing all character- new ideas on how to better understand the global
istics of climate images,” says Meier. The tools will ~ challenge of climate change,” Schneider says.
be descriptive and reveal new correlations. Last but
not least, the researchers hope their work improves JANA SCHOLZ
communication on climate change. “If all goes well, TRANSLATION: MONIKA WILKE

PORTAL WISSEN - TWO 2017 47



43

OBSERVATION CAMERAS
FOR MOZAMBIQUE

The Ministry of State Security as a “development worker”
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At the Centre for Contemporary History (ZZF) in
Potsdam, 39 folders with copies of documents from
archives from around the world are piled up on the
desk of doctoral candidate Anna Warda.

She has read them repeatedly,
translated some

of them, and

also learned to
interpret the
cryptic abbrevia-
tions in the doc-
uments written

in Portuguese,
Spanish, Eng-

lish, Kiswabhili,

and German.

They are testimoni-
als of the so-called develop-
ment assistance by the Ministry

of State Security (MfS) in the Global

South. Warda is focusing on the activities of the MfS

in Zanzibar, Mozambique, and Nicaragua from the
1960s to German reunification.

The state security service of the German Democratic
Republic (GDR) was active in more than 25 countries
in the Global South — spanning from Asia to Africa to
South America. “In most of these countries, radical
change — such as the end of colo-
nial rule — had creat-
ed a political vacu-
um,” the historian
explains. “And so
these countries’
elite decided to set
up a socialist state
and turned to the
GDR for support.”
Over its almost
40-year existence,
the GDR had various motives
to support them: Right into the
19770s, the GDR had yet to be recognized
by Federal Germany under international law.
Diplomatic relations with other countries were
welcome, allowing the GDR to assert itself as one of
two German states. “During the Cold War, every cen-

GDR exports: housing construction and surveillance technology




Anna Warda

timeter counted,” Warda says. During the economic
crisis in the 1980s, resources from partner countries
became very attractive: The GDR was rewarded for its
assistance with coal, coffee, cocoa, and tropical fruits.
In return, the MfS provided its expertise. “Rel-
ative to its population, the GDR’s state security
service was a huge apparatus,” Warda explains. “Its
know-how in surveillance was the country’s real ex-
port.” The MfS helped partner countries build up
their own state security services and — in so doing
— also brought surveillance technology to Nica-
ragua, Mozambique, and Zanzibar. Some of it
remains: A few years ago, Warda spotted typical
GDR border guardhouses at Managua airport —
relics of the so-called development assistance.

In Potsdam, police from socialist
partner countries were trained by
the MfS

The MIfS staff did more than just bring
cameras, listening devices, and bugs to the
partner countries; they also trained locals

— both in their home countries and in the
GDR - in how to monitor radio commu-
nication, telephone lines, and mail. One

.\ witness from Mozambique told Warda
about his time at the Law College of the
MIS in Potsdam-Golm. In the 1970s,
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he was trained there as a police officer for six months.
But back in Mozambique,
his Christian faith stopped
him from further collaborat-
ing with the country’s state
security service. He now
works as a German teach-
er — and, thus, benefits
from the language skills
acquired from his contact
with the MfS.

Warda spoke to some 15
witnesses and spent a couple -
weeks in each of the three places
she is researching. “Sometimes
I got into touch with witnesses
through crazy coincidences,” she
says with a laugh. “If you are look-
ing for witnesses, just speak about
your project wherever you are.” So
the baker and her landlady gave her
some hints, and she was once ap-
proached in the street by witnesses
while speaking on the phone in Ger-
man. But experts were her first point of
contact in each place. The Foreign Office,
embassies, political foundations, and the
Goethe Institute helped her gain access to
archives and pointed out other sources of infor-
mation. However, many witnesses did not want to talk
to her. “90% of former MfS staff refused to talk to me.”

X
(A
g

Even seemingly dry files speak of inter-
cultural conflict

The files on Warda’s desk also provide clues on the
behavior of MfS staff while abroad. Letters, telegrams,

PORTAL WISSEN - TWO 2017

notes, reports from informal collaborators, planning
papers on finances and exchanging diplomats, or
endless delivery lists — every little bit is meticulously
documented. The MfS spied not only on their ene-
mies but also on their allies — and even monitored
their own staff.

“I am also looking for intercultural moments in the
files and what conflicts there might have been,” Warda
says. Frequently, the partnerships between the GDR
and Zanzibar, Mozambique, and Nicaragua were
characterized by mutual incomprehension. For exam-
ple, an MIS officer expressed his anger about people
in Zanzibar not taking an ill child to the hospital but
rather to a village elder.” And the MfS cadres — strictly
trained in Marxism-Leninism and loyal to the party
line — were surprised to find that some of the locals
had never heard of Marx or Lenin.

Conversely, the locals were suspicious of MfS
staff, who were unfamiliar with the tropical climate.
The surveillance electronics they brought rusted,
and the stamp pad ink was not suited for high hu-
midity. Some locals regarded this as sabotage by
their supposed socialist friends. Despite
such differences, many MI{S officers
returned to their country changed,
Warda says. From East Berlin, they

continued to do something
for the country they had
lived in. At least this is
what the files say.

The fall of the Berlin
Wall also meant the end of
the GDR’s so-called devel-

opment assistance. Some

MfS  officers boarded

planes home; others de-

cided to stay. For Zanzi-
bar, Mozambique, and Nic-
aragua, however, the end of
the Cold War was not the end
of socialist surveillance. “In these
places, the national state securi-
ty services are still active. The
same socialist parties are in
power, and the people are still
suffering governmental reprisals.”
While Warda was living in Zanzibar,
some of the witnesses she had spoken to disappeared
during the elections; they were arrested as opposi-
tion members. When the young historian finishes
her dissertation, she plans to continue her research
on the ongoing ramifications of the MfS’ activities in
the Global South.

JANA SCHOLZ
TRANSLATION: MONIKA WILKE
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Scanning electron micro-
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Heisenberg Fellow Dr. Claudia Pacholski is at home in many laboratories

She is active, goal-oriented, welcomes new chal-
lenges, and enjoys teaching and research. Food
chemist Dr. Claudia Pacholski has been teaching
and doing research at the University of Potsdam
since 2014. Funding from a Heisenberg Fellowship
of the German Research Community (DFG) — which
she raised herself — has enabled her to initiate new
research projects and to extend existing ones.

THE RESEARCHER

Dr. Claudia Pacholski studied
‘-%-" ! food chemistry at the University
of Hamburg. Since 2016, she has

m‘ worked as Heisenberg Fellow at
the Institute of Chemistry of the
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Claudia Pacholski's CV is quite exceptional. Before
she came to Potsdam, she had already left her sci-
entific marks in various fields at several universities
and research institutes. This was not always easy for
her because she and her partner, also a chemist, had
to “cope with things separately”. After her studies in
Hamburg, Pacholski did not change the university but
her research focus for the first time.

“I was very interested in food chemistry but it was
too much analysis for my liking. I quickly realized that
I wanted to work more broadly.” Even in her first state
exam, she was already working on organic synthesis.
She looked at impurities in the production of pharma-
ceuticals and wrote her dissertation on the synthesis
and characterization of semiconductor nanoparticles.
Pacholski successfully applied for several scholar-
ships. For two years, she was a postdoc at the Universi-
ty of California, San Diego, USA and later, she worked
at the Max Planck Institutes for Metal Research and
Intelligent Systems, where she focused on developing
structured surfaces for biosensor applications.

Tiny biosensors as the future of measure-
ment technology

Pacholski has been working at the University of Pots-
dam since 2014, initially as a principle investigator of
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a project funded by the Volkswagen Foundation. Since
2010, she has been a Heisenberg Fellow and heads
the research group “Functional Nanostructures”. The
research team synthesizes nanomaterials — i.e. chem-
ical substances or materials whose particle range in
size from 1-100 nanometers — and is interested in
both chemical and optical properties. “We are focus-
ing on the preparation and self-assembly of inorganic
materials in combination with polymers to produce
materials with new, extraordinary properties.” Pachol-
ski and her group specifically investigate how to use
the material they developed as biosensors — sensors
with biological components. They are based on the
coupling of a biologically active system, for example,
antibodies or enzymes, with a signal transducer and
an electronic amplifier and are used in biotechnologi-
cal measurement technology.

Pacholski's projects defy neat categorization. The
interdisciplinary approach of combining physical in-
organic chemicals, colloids, and biosensors is very
important but is not always easy to do. “A successful
application must convince all expert reviewers, and
this can be difficult when there are many disciplines
involved,” the researcher explains. That she was able
to raise third-party funds proves her right.

She is currently working on chemically producing
periodic metal hole arrays in gold film. “As opposed to
conventional methods used for the generation of such
hole structure —s, for example electron-beam lithogra-
phy and ion-beam etching, this method is fast, cost-ef-
fective, and can be done in any chemistry laboratory.”
These hole arrays have already been successfully test-
ed as sensors.

Nanomaterials with novel properties

Another research project deals with photonic nanoma-
terials, which include metamaterials, artificially pro-
duced structures, and so-called photonic crystals. They
can have optical properties, which were only recently
discovered, for example negative refractive indices.
The Potsdam group is focusing on the production and
characterization of photonic nanomaterials through
self-assembly: small building blocks, which form
well-ordered structures. The “Lego principle” allows
large quantities of innovative material to be quickly
and cost-effectively produced, resulting in tailor-made
materials for specific applications.

Porous silicon is also of scientific interest to Pachol-
ski. It is a form of the chemical element silicon with
a specific structure. Porous silicon is suitable for
producing solar cells and rechargeable batteries due
to their special optical and electrical properties. An
expert selection of various manufacturing parameters
— such as the type of silicon or the concentration of
fluoride ions — results in porous nanoscale and micro-
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THE PROJECT

Bottom-up fabrication of tailor-made plasmonic sen-
sors for the specific and sensitive detection of target
analytes in complex matrices

Duration: 2016—2019

Partner institutions: University of Stuttgart, Karlsruhe
Institute of Technology (KIT), University of Konstanz,
Friedrich Schiller University Jena, Universidad Autono-
ma del Estado de Morelos, Mexico

structures that are particularly interesting for optical
applications such as filters or sensors.

It is helpful for Pacholski that she does not have
to buy expensive equipment and materials for these
projects. The researcher is strongly supported by the
research group of Prof. Hans-Gerd Léhmannsrében
and the innoFSPEC research network team. In ad-
dition to good research opportunities, contact with
students and doctoral students is very important to
her. This exchange, the search for answers to unusual
questions, and exploring the unknown all inspire and
motivate her.

DR. BARBARA ECKARDT
TRANSLATION: SUSANNE VOIGT

Dr. Claudia Pacholski
in the lab
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NatRisk-Change — Natural Hazards and Risks
in a Changing World (DFG 2043)
www.uni-potsdam.de/natriskchange

| | il g
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BioMove — Integrating Biodiversity
Research with Movement Ecology
in dynamic agricultural
landscapes (DFG 2118)
] www.biomove.org
w
StRATEGy: Surface processes, Tectonics
and Georesources: The Andean foreland
basin of Argentina (DFG 2018)
www.irtg-strategy.de

5 DFG RESEARCH
TRAINING GROUPS
- ﬁ
| for young researchers do their work at the
University of Potsdam. The University is
m' also involved in four DFG-funded grad-
uate schools, two EU-funded doctoral
student networks, as well as 18 structured

) doctoral programs in its faculties or with
WIPCAD - Wicked Problems, . o -
the University’s participation.
Contested Administrations: Knowledge,
— - https://www.uni-potsdam.de/forschung/
Coordination, Strategy (expiring) . .
profile-programme-projekte/graduierten-

www.uni-potsdam.de/wipcad programme.html

Minor Cosmopolitanisms (DFG 2130)
FIGURES presents one of the many

figures that describe the research work www.uni-potsdam.de/minorcosmopolitanisms

at the University of Potsdam, offering
a glimpse of the hustle and bustle
behind the scenes.

Photos: Agarwal, Ankit (top left); Ullmann, Wiebke (top right); Montanes, Joan Pascual (middle); Fotolia/Mopic (bottom left); pixabay/stokpic (bottom right)
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