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Foreword

While it is already very clear that 2020 will go down
in history as the year of coronavirus, it is equally
clear that 2019 was the year of climate change.
Global warming and climate policy were at the
focus of public attention last year more than ever
before. Inspired by the Fridays for Future move-
ment, hundreds of thousands of young people took
to the streets in Germany and all around the world —
prompted by climate research and voicing the mes-
sage: ‘Listen to the science’. Media outlets around
the world picked up on PIK’s research results more
frequently than ever before in the Institute’s his-
tory. Policymakers took heed of the science and in
particular the findings of the Potsdam Institute for
Climate Impact Research. Federal Chancellor Angela
Merkel, for example, consulted with experts from
PIK at various times during discussions on the coal
phase-out and climate policy in Germany, especially
regarding carbon pricing.

Looking back at 2019 one might say we accom-
plished quite a lot. From Germany's climate pack-
age to the Green Deal in the EU, to the United Na-
tions, scientists across every research department
at PIK contributed to efforts to stabilize our climate
— and ultimately to safeguard future generations —
by delivering research that stood out for its scientific
excellence and relevance to society. Our aim is to
continue this work with the objective of providing
decision-makers in politics, business, and society
with the best possible scientific guidance.

Johan Rockstrém

At the same time, we still have a great deal of work
to do, as is also demonstrated by the pandemic
during which this PIK Annual Report was prepared.
The challenges we face are becoming more com-
plex and international. From Planetary Boundaries
to Global Commons, our long-term prosperity in
the twenty-first century and beyond depends on our
ability to manage common goods across borders
— and this applies to climate stability as well as to
protecting human health. Global warming remains
a factor that could multiply other risks, also with
respect to health. This is one of the most press-
ing issues of our time. And overcoming the climate
problem presents an unparalleled opportunity to
secure a good future for us all.

To keep on delivering robust and relevant scientific
findings in an ever-changing world, we at PIK aim
to keep on improving. We started this development
process over a year ago with the restructuring of the
Institute. By now, our pioneering FutureLabs have
begun their work, with small teams pushing forward
new topics across research department boundaries.
We continually develop new ways to transfer the re-
sults of our work into politics and society, both in
terms of scientific policy advice and in our com-
munication efforts. And we continue to work on
strengthening the connections between the natural
and the social sciences, in order to provide even
better solutions-orientated research — not as an end
in itself, but for the benefit of the people.

Ottmar Edenhofer
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The findings of PIK’s climate research reached a wide
audience in 2019 — from Greta Thunberg to Angela
Merkel, and from people in the street to Members of
Parliament. Climate change made its way to the very
top of the political agenda in a year that was shaped
by the global Fridays for Future movement, both in
Germany and around the world. But despite Germany’s
climate package and the EU’s Green Deal, the UN’s
COP25 climate conference in Madrid demonstrated
once again that governments have yet to take decisive
steps to rapidly stabilize the climate.

Link to MCC/PIK
expertise

United in Science

Climate research debated in the streets and in Parliament

From the coal commission

to the climate package

Germany is phasing out the use of coal: The year
2019 began with recommendations from a Federal
Government commission that aimed to gradually
phase out the most emissions-intensive fossil fu-
els. Experts from the Potsdam Institute for Climate
Impact Research (PIK) were closely involved in the
tough negotiations leading up to the recommen-
dations. They included commission member Hans
Joachim Schellnhuber and PIK Director Ottmar
Edenhofer, who spoke as an adviser to the commit-
tee concerned with carbon pricing. Shortly before
the decision of the commission, the magazine Der
Spiegel published a detailed proposal for carbon
pricing reform by Edenhofer and his fellow econo-
mist Christoph Schmidt of the RWI Leibniz Institute
for Economic Research.

Chancellor commissions

Ottmar Edenhofer with report

on carbon pricing

As part of the preparations for Germany's climate
package, Chancellor Angela Merkel asked econo-
mist Ottmar Edenhofer to lend his expertise to a
key special report on climate protection published
by the German Council of Economic Experts (SVR).
In their comprehensive working paper titled ‘Op-
tionen fiir eine CO2-Preisreform’ (‘Options for a
Carbon Pricing Reform’), Edenhofer and his team —

consisting of a close-knit group from PIK and the
Mercator Research Institute on Global Commons
and Climate Change (MCC) — point out specific
ways how Germany’s government can achieve the
2030 targets for reducing emissions, which are
laid down in the EU’s Effort Sharing Regulation.
The central idea is to establish a socially balanced
pricing system for carbon emissions that extends
across all sectors. Based on the special assessment,
the ‘Climate Cabinet’, which is headed by the Fed-
eral Chancellery and six line ministries, discussed
a fundamental realignment of the measures to pre-
vent carbon emissions.

Federal Chancellor Angela Merkel
visits PIK for briefing

In the run-up to this process, Chancellor Angela
Merkel visited PIK in June and consulted closely
with scientists here. The focal point of her fact-find-
ing visit was also an exchange regarding the options
for a fair, effective carbon pricing system. Besides
Mrs Merkel, the Head of the Federal Chancellery
and Federal Minister for Special Tasks Helge Braun,
spokesman Steffen Seibert, and experts from the
Chancellery also took part. More than two dozen
researchers from PIK were involved in the roundta-
ble discussion in the Institute’s Great Cupola and
presented research results on climate risks and pos-
sible solutions to the climate crisis.

Federal Chancellor Angela Merkel in conversation with Ottmar
Edenhofer at PIK. Photo: BPA Guido Bergmann



https://www.mcc-berlin.net/fileadmin/data/B2.3_Publications/Working%20Paper/2019_MCC_Options_for_a_Carbon_Pricing_Reform_ExecSum_final.pdf
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United in Science
From Germany to Europe and into the world

The outcomes of PIK’s research were only incor-
porated to a limited extent in the climate package
presented by the Federal Government in September.
While the heads of the grand coalition had agreed to
a starting price for carbon emissions in the Climate
Cabinet, Edenhofer objected that a starting price of
10 euros to be gradually increased would be insuf-
ficient to reach the climate targets Germany has set
for itself for 2030. Speaking in the Anne Will talk
show, for example, he argued the climate package
was a ‘document that demonstrates a lack of politi-
cal courage’.

This assessment was also reflected in the detailed
evaluation of the climate package, which Edenhofer
and his team from PIK and MCC Berlin presented a
short time later and that followed up on the exper-
tise they had provided for the report published by
the Council of Economic Experts. The report dem-
onstrated that policymakers needed to make read-
justments in four aspects in particular: First, carbon
pricing levels should be made more ambitious, sec-
ond, a better social balance must be achieved, third,
the transfer to the EU level must be organized in
greater detail and fourth, an effective monitoring
process should be introduced.

Link to report

The ongoing recommendations Edenhofer and his
team made to the Federal Government proved ef-
fective: After the Bundesrat initially halted the cli-
mate package due to the fact that its targets lacked
ambition, the Mediation Committee consisting of
representatives from the federal and state levels
subsequently increased the carbon price by a sig-
nificant amount.

The Federal Government has also brought Eden-
hofer on board to provide scientific support for the
Climate Action Plan 2050, where he will serve as a
member of the Climate Protection Science Platform.

As the voice of science, the platform will advise the
government independently and on its own initiative
on the implementation and further development of
the German climate strategy and contribute to the
achievement of climate goals. The platform will be
overseen by a steering committee consisting of rep-
resentatives of outstanding research institutions,
with Ottmar Edenhofer as co-chair.

‘Listen to the science’ is one of the key messages
of the young people in the Fridays for Future move-
ment who are protesting for greater climate protec-
tion. This is also one of the reasons that PIK sci-
entists including Stefan Rahmstorf and Wolfgang
Lucht, along with numerous other researchers, were
among the signatories of a statement on the current
state of climate knowledge published by Scientists
for Future. Johan Rockstrém, Ottmar Edenhofer, and
Leonie Wenz were among those speaking to and
with the young people at the March for Science and
other large events hosted by the movement in Pots-
dam and Berlin. There were more than one hundred
thousand attendees at the largest event.

YouTube stars and podcasters including Rezo (‘the guy
with the blue hair’), Mai Thi Nguyen-Kim (MaiLab),
Thilo Jung (Jung und Naiv), Philip Banse (Lage der Na-
tion) also spoke with researchers from PIK or referred
to PIK’s research in their videos or posts.

Together with Luisa Neubauer, an activist in Ger-
many’s Fridays for Future movement, Swedish pupil
Greta Thunberg visited PIK in the summer to dis-
cuss the current state of science. Thunberg and Jo-
han Rockstrém, who is also a native of Sweden, had
already met at the World Economic Forum in Davos
at the beginning of the year. Thunberg visited Pots-
dam for a discussion deliberately without television
cameras with Rockstrém, Ottmar Edenhofer as well
as other experts from PIK such as Director Emeri-
tus Hans Joachim Schellnhuber, Stefan Rahmstorf,
Ricarda Winkelmann, and Jessica Strefler.

Ottmar Edenhofer

in conversation with
Federal Minister for
Economic Affairs
Peter Altmaier, Chair
of the Green Party
Annalena Baerbock,
and other guests on
the Anne Will show
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YouTuber Mai Thi
Nguyen-Kim inter-
views Ottmar Eden-
hofer in ‘MailLab’
(in German).
Photo: Screenshot

PIK’s expertise globally in demand

‘Fulfilling the promise of Paris’ was the title of the
Petersberg Climate Dialogue in May, at which PIK
Director Johan Rockstrém was one of the guest
speakers. The two-day event is one of the highest-
ranking meetings in terms of climate policy on the
German and international political agenda, bringing
together ministers and high-level representatives
from 35 countries. The conference was co-hosted by
the German Environment Minister, Svenja Schulze,
and the UN COP25 Climate Conference. ‘The science
is clear: If we want to stabilize our climate, we need
a fundamental change in all sectors of society,” Rock-
strém told the international decision-makers present.

Angela Merkel, Svenja Schulze, and Chilean Minister of the En-
vironment Carolina Schmidt at the Petersberg Climate Dialogue.
Photo: BMU /photothek/Thomas Kéhler

In Brussels, the President of the EU Commission,
Ursula von der Leyen, presented the European
Green Deal, which contains comprehensive tax
reforms as its central instrument. PIK’s leadership
maintains an ongoing exchange with the Commis-
sion. PIK Director Ottmar Edenhofer praised the Eu-
ropean Green Deal as ‘a bold plan that must now be
followed by concrete action’.
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Link to report

Hosted by UN Secretary-General Anténio Guterres,
the UN Climate Action Summit in New York was at-
tended by world leaders including Federal Chancel-
lor Angela Merkel along with other decision-makers
from the fields of politics, business, and civil soci-
ety. Ottmar Edenhofer and Johan Rockstrém made
significant contributions to a synthesis report titled
‘United in Science’, which discusses the current
state of climate research. Leading players in the field
of climate science joined forces on the landmark
report with the aim of delivering facts for necessary
decisions. The report was published on behalf of
the UN Climate Summit’s scientific advisory group
and focuses on the gap between agreed targets to
tackle global warming and the reality of continually
increasing emissions.

(o2 |


https://daserste.ndr.de/annewill/Das-Klimaschutzpaket-der-Bundesregierung-grosser-Wurf-oder-grosse-Enttaeuschung,annewill6150.html
https://www.youtube.com/watch?v=4K2Pm82lBi8
https://public.wmo.int/en/resources/united_in_science
https://www.mcc-berlin.net/fileadmin/data/B2.3_Publications/Working%20Paper/2019_MCC_Assessment_of_German_climate_package_01.pdf
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Johan Rockstrém also introduced the Exponential
Roadmap Report in New York. This report highlights
the most feasible options for solutions that could
accelerate a reduction in greenhouse gas emissions.
Rockstrém also presented the Planetary Emergency
Plan at a high-level event immediately following the
UN Climate Summit. The so-called Leaders Event
was organized by and for heads of states and gov-
ernments in order to discuss current issues and
make preparations for COP25.

Johan Rockstrém at the presentation of the ‘10 Insights in
Climate Science’ together with UNFCCC Executive Secretary
Patricia Espinosa and others. Photo: PIK
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Link to report

COP25: PIK experts in Madrid

More than 25,000 delegates from all over the world
attended COP25, which was held in December in
Madrid, Spain. Experts from PIK also travelled to
the conference, among them Fred Hattermann,
Christoph Gornott, Jiirgen Kropp, and Kira Vinke,
who contributed their scientific expertise during
joint side events with the United Nations Frame-
work Convention on Climate Change (UNFCCC),
the EU Commission, Federal Ministries, and, for ex-
ample, the German development agency Deutsche
Gesellschaft fiir Internationale Zusammenarbeit
(G1Z). The topics they addressed ranged from the
water sector, to adaptation strategies for small-
scale farmers in sub-Saharan Africa, to the role of
research and innovation.
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Link to the 10
insights

Scientific update

for climate negotiators

From food security to biodiversity and extreme
weather as the ‘new normal’: Together with UNF-
CCC’s Executive Secretary Patricia Espinosa and col-
leagues from Future Earth and the Earth League, PIK
Director Johan Rockstrém presented the ‘10 New
Insights in Climate Science’ at COP25. The brief
overview is intended to provide negotiators at the
Climate Summit with key facts regarding the current
state of research. Initiated by PIK, this was the third
time in a row that the report was published.

At a high-level event focusing on the planetary state
of emergency, Johan Rockstrém also gave a direct
report on the current state of science to the plenary
of international delegates in an ‘update from sci-
ence’. In addition to Rockstrém, those speaking at
the plenary meeting prior to the final and conclusive
rounds of negotiations at COP25 included Greta
Thunberg, the Minister for Ecological Transforma-
tion of Spain, Teresa Ribeira, as well as representa-
tives from the World Bank and the EU Commission.

. Follow the science — that's something | heard
many times in Madrid. And the science is clear:
If we heat up our planet beyond 1.5°C, we might
enter a danger zone of climate destabilization.
This is our planetary boundary for a safe and just
future for humanity on Earth. Crossing bounda-
ries naturally doesn’t mean all is lost yet; how-
ever, it does mean losing control and driving up
risks for our children and future generations with

each tenth of a degree of warming.

The outcomes of COP25, which were reached fol-
lowing several delays and intense negotiations be-
tween the countries, were criticized by both Ottmar
Edenhofer and Johan Rockstrém as a ‘weak result’,
which, though disappointing, did not come as a sur-
prise. This showed once again, they noted, that the
United Nations Climate Change Summit that was
to be held in Glasgow in 2020 must truly serve as
the turning point as set out in the timeline of the
Paris Agreement.

Since then, it has become clear that the Glasgow
summit will be postponed to 2021 due to the coro-
navirus crisis — which represents a significant chal-
lenge for international climate policy. From the per-
spective of stabilizing the climate, it is crucial that

we do not lose an entire year.

- A great deal of hope now rests on the Euro-
pean Commission, which laid out the bold Green
Deal plan to establish a new growth model for
our economy; a growth model that contributes
to stabilizing our climate. If put into action,
this plan would include robust tools such as a
Just and fair minimum pricing scheme for car-
bon and smart, balanced tax reforms. From an
economist's perspective, this is the right way for-
wards.



https://futureearth.org/publications/science-insights/10-new-insights-in-climate-science-2019
https://unfccc-cop25.streamworld.de/webcast/high-level-event-on-climate-emergency
https://clubofrome.org/publication/the-planetary-emergency-plan
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Research highlights

In 2019, more than 260 peer-reviewed studies by re-

searchers at PIK were published in leading scientific

journals - on subjects ranging from Earth system analy-

sis, to climate resilience, to transformation pathways

and complexity science. Here are a few highlights:

A large number of critical elements in the Earth sys-
tem could be more likely to tip than was previously
thought, a group of leading scientists has warned in
the highly renowned journal Nature. This holds true
for the Greenland and West-Antarctic ice sheets,
just as it does for coral reefs and the Amazon rain-
forest. Evidence is also mounting that these events
are not only becoming more likely but that they are
also more interconnected than previously thought.
This could lead to domino effects that would put
the livelihoods of many people around the world at
significant risk. In their commentary, the authors
propose a formula to investigate a state of planetary
emergency as a product of risk and urgency.

They highlight nine of the tipping elements as par-
ticularly critical: The Arctic sea ice, the Greenland
ice sheet, the boreal forests, permafrost soils, the
Atlantic meridional overturning circulation, the Am-
azon rainforest, tropical coral reefs, the West Ant-
arctic ice sheet, and parts of East Antarctica — the
urgency of the situation is particularly acute here.

Lenton, T. M., Rockstrém, J., Gaffney, O., Rahm-
storf, S., Richardson, K., Steffen, W., Schellnhuber,
H. J. (2019): Climate tipping points — too risky to
bet against. — Nature, 575, 7784 [Comment] — DOI
10.1038/d41586-019-03595-0

©

Greenland ice sheet -—

Ice loss accelerating . .
Arctic seaice
Reduction in area

Boreal forest
Fires and pests

changing
Amazon rainforest
Frequent droughts

Tipping points

— Connectivity

RAISING THE ALARM

Evidence that tipping points
are under way has mounted
in the past decade. Domino

effects have also been L.
proposed. West Antarctic ice sheet

. Ice loss accelerating

Atlantic circulation

In slowdown since 1950s

Permafrost
Thawing

Map of identified tipping elements in the
Earth system: Disturbances in these inter-
connected systems could reinforce each

Coralreefs
Large-scale die-offs

other and trigger yet-unknown impacts
with potentially severe consequences for
humanity.
Wilkes Basin,

Reprinted by permission from Nature:
Climate tipping points — too risky to bet
against — Lenton, T. M., Rockstrém, |.,
Gaffney, O., Rahmstorf, S., Richardson, K.,
Steffen, W., Schellnhuber, H. J.,
COPYRIGHT (2019)

East Antarctica
Ice loss accelerating

SOURCE: T.M. LENTON ET AL.

Bific Amencan

Effects of what are known as Rossby waves: The wave pattern in the jet stream becomes more pronounced, and air masses move
more slowly. Areas of high or low pressure stall for longer periods, which can cause extreme weather events. Kornhuber, K., Osprey,
S., Coumou, D., Petri, S., Petoukhov, V., Rahmstorf, S., Gray, L. (2019): Extreme weather events in early summer 2018 connected by
a recurrent hemispheric wave-7 pattern. Environmental Research Letters, 14, 5 — DOI: 10.1088/1748-9326 /ab13bf (Reproduced with
permission. Copyright © (2019) SCIENTIFIC AMERICAN, a Division of Springer Nature America, Inc. Al rights reserved.)

The summer of 2018 brought a series of extreme
weather events that occurred almost simultaneously
around the Northern Hemisphere in June and July.
An international team of researchers has found that
these extremes were connected by a specific pattern
of the jet stream encircling the Earth. The jet stream
formed a stalled wave pattern in the atmosphere
which made weather conditions more persistent
and thus extreme in the affected regions. The scien-
tists have been observing a clear increase of these
patterns in recent years.

Kornhuber, K., Osprey, S., Coumou, D., Petri, S.,
Petoukhov, V., Rahmstorf, S., Gray, L. (2019): Extreme
weather events in early summer 2018 connected by a re-
current hemispheric wave-7 pattern. Environmental Re-
search Letters, 14, 5— DOI: 10.1088/1748-9326 Jab13bf

Almost half of current food production is harmful
to our planet — causing biodiversity loss, ecosys-
tem degradation, and increased water scarcity. In a
study, PIK investigated how many people could be
fed while maintaining a strict standard of environ-
mental sustainability worldwide. The researchers’
findings were encouraging, as they suggest that it
is theoretically possible to feed a global population

of 10 billion people without placing the Earth sys-
tem at risk. However, this will require no less than
a technological and socio-cultural U-turn — and in-
cludes consistently adopting methods of farming
that conserve resources, reducing food waste, and
ultimately changing the way we eat. As a positive
side effect, more sustainable agricultural practices
can increase overall climate resilience while also
limiting global warming.

Gerten, D., Heck, V., Jigermeyr, J., Bodirsky, B.L.,
Fetzer, 1., Jalava, M., Kummu, M., Lucht, W., Rock-
strém, J., Schaphoff, S., Schellnhuber, H.J. (2020):
Feeding ten billion people is possible within four ter-
restrial planetary boundaries. — Nature Sustainability 3
— DOl 10.1038/541893-019-0465-1.

Which strategies can a country like Ghana use to
address climate risks for agriculture? A study com-
missioned by the German Federal Ministry for Eco-
nomic Cooperation and Development (BMZ) and
conducted by PIK sought to answer this question.
In cooperation with the Deutsche Gesellschaft fiir
Internationale Zusammenarbeit (GI1Z) and with
the involvement of stakeholders in Ghana, an in-
terdisciplinary team from the Climate Resilience
research department examined risks and strategies
for adapting the country’s agricultural sector to a
changing climate. From factors ranging from wa-
ter availability to extreme events and crop yields —
results of the study have already been incorporated

13
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(Murken et al., 2019).

in the Ghanaian National Adaptation Planning
(NAP) process. The study was also presented by
experts and project partners during a side event at
COP25 in Madrid, where it attracted a great deal of
attention.

Murken, L., Aschenbrenner, P., Chemura, A., Hatter-
mann, F., Koch, H., Lehmann, J., Liersch, S., Réhrig,
F., Schauberger, B., Yalew, A., Gornott, C. (2019):
Climate Risk Analysis for Identifying and Weighing
Adaptation Strategies in Ghana's Agricultural Sector.
Potsdam: Potsdam Institute for Climate Impact Re-
search, 81 p. — DOI: 10.2312/pik.2020.001
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proach to take more effectively into account farmers’
decision making to adapt growing seasons to local
conditions. Their results show how farmers select
cropping periods under current climate, accounting
for the current climatic conditions as well as those
relating to plant physiology. Importantly, it is shown
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how growing periods are selected in order to match
the crop cycle with the most favourable conditions,
particularly during the grain yield formation. The
model thus provides an effective approach for im-
proving global plant growth models and for project-
ing farmers’ choices under future climate changes.

Minoli, S., Egli, D. B., Rolinski, S., Miiller, C. (2019):
Modelling cropping periods of grain crops at a global
scale. — Global and Planetary Change, 174, 35-46. —
DOI: 10.1016/j.gloplacha.2018.12.013

researchers used complex simulations sketch-
ing out the possible options for decarbonizing
the electricity supply and combined their calcu-
lations with life cycle analyses for power plants.
Their results show that transitioning to electric-
ity produced with wind and solar energy would

bring the most benefits for the health of people
and planet. Maintaining a predominantly con-
ventional power plant structure and switching
to carbon capture and storage in combination
with fossil and biomass resources, in turn, is
likely to incur significant environmental costs.

Luderer, G., Pehl, M., Arvesen, A., Gibon, T., Bodir-
sky, B. L., Sytze de Boer, H., Fricko, O., Hejazi, M.,
Humpenéder, F., lyer, G., Mima, S., Mouratiadou,
I., Pietzcker, R. C., Popp, A., van den Berg, M., van
Vuuren, D., Hertwich, E. G. (2019): Environmental co-
benefits and adverse side-effects of alternative power
sector decarbonization strategies. — Nature Commu-
nications. — DOI: 10.1038/541467-019-13067-8

A study conducted by researchers from PIK and
Climate Analytics in Berlin shows for the first time
the concrete impacts that the emission reduction
targets for 2030 agreed for individual countries in
the Paris Agreement will have on sea-level rise. Un-
less governments significantly scale up their nation-
ally determined contributions (NDCs), the next 15
years' worth of emissions released under their cur-
rent Paris Agreement pledges alone would trigger
20 c¢m of sea-level rise by 2300.

More than half of the expected sea-level rise can
be attributed to the top five emitters of greenhouse
gases — China, the US, the EU, India, and Russia.
The emissions released by these five economies
alone under their NDCs would cause seas to rise

by 12 cm by 2300. The findings show that our emis-
sions today will inevitably cause seas to rise a long
way into the future. As a result, governments ur-
gently need to put forward much more ambitious
climate action plans in the form of their NDCs in
order to limit global warming to well below 2°C.

Nauels, A., Giitschow, J., Mengel, M., Meinshausen,
M., Clark, P. U., Schleussner, C.-F. (2019): Attributing
long-term sea-level rise to Paris Agreement emission
pledges. — Proceedings of the National Academy of Sci-
ences of the United States of America (PNAS), 116,

47, 23487-23492

A PIK study published in Nature Geoscience finds
that regions of the Amazon rainforest with gener-
ally higher rainfall variability are more resilient to
current and future climate disturbances. However,
despite this ‘training effect’, the Amazon rainfor-
est will likely be unable to keep up with the pace of
ongoing climate change, the researchers show in
their analysis. The quantification of this previously
hidden dynamic stability behaviour was made possi-
ble by combining innovative mathematical methods
for analysing nonlinear systems with state-of-the-art
observation data.

The Amazon rainforest has evolved over millions of
years and even withstood ice ages. Yet today, human
influences and global climate change put this huge
ecosystem at risk of large-scale dieback — with major

Year

Panel a shows CO2 emissions in the various scenarios under consideration at the global level. The CO2 emissions from 1991, 2016,
and 2031 are reduced to zero in order to determine the influence of emissions from the periods 1991-2030 and 2016-2030. A 2-degree
compatible emissions pathway and an emissions pathway that carries current NDCs forward to 2100 are also shown as a means of
comparison. Panel b illustrates the global temperatures resulting from these emissions pathways including their degree of uncertainty
(shaded areas). The sea-level rise for these scenarios is presented in panel c. (Nauels et al., 2019, PNAS)
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consequences for its function as a global carbon Nobel Laureate William Nordhaus, they weighed
sink. The new research approach makes it possible  climate-related damage from, for instance, increas-
to identify regions that could be more vulnerable ing weather extremes or decreasing labour produc-
to future precipitation changes. This shows that if ~ tivity against the costs of cutting greenhouse gas
climate change were to continue unabated, a large, emissions. The team’s research showed that the
coherent region in the southern Amazon might be most cost-effective level of global warming is in fact
at risk of transitioning from forest to savannah. the one that more than 190 nations signed as the
Paris Agreement: 2°C.

Ciemer, C., Boers, N., Hirota, M., Kurths, J., Miiller-

Hansen, F., Oliveira, R. S., Winkelmann, R., (2019): Glanemann, N., Willner, S. N., Levermann, A. (ac-
Higher resilience to climatic disturbances in tropical ~ cepted 2019): Paris Climate Agreement passes the
vegetation exposed to more variable rainfall. — Nature ~ cost-benefit test. — Nature Communications, 11 — DOI
Geoscience — DOI: 10.1038/541561-019-0312-z 10.1038/541467-019-13967-1

The politically negotiated climate target of the Paris
Agreement, which is based on scientific findings,
is also the economically sensible one, as demon-
strated by a study conducted by researchers at PIK.
Using computer simulations of a model by US

Correlation between cumulative GDP losses in this century if we fail to protect the climate and economically optimal global warming
in 2100. The points were drawn from an uncertainty distribution over the economic losses depending on climate change. The different
colours indicate various climate sensitivities (warming if the atmospheric content of CO2 is doubled), of which ‘2.9, the black line, is
generally assumed. A cross marks the median of the distributions, while black corners mark the ‘likely’ uncertainty. (Glanemann, N. et
al. 2020, Nature Communications)
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Key factors influencing future potential for local food demand in urban areas.
Figure modified from S. Kriewald et al., 2019, Environmental Research Letters, 14, 9, DOI 10.1088/1748-9326 /ab2d56

Apples from New Zealand, steaks from Argentina —
these are examples of agricultural commodities that
are transported to our cities from around the globe.
PIK has examined how much food could be pro-
duced in close proximity to cities and the volumes
of emissions that could be saved due to the reduced
demand for transport. The results show that around
35 per cent of city dwellers could be supplied by
local agriculture globally. Countries such as India
would benefit greatly — over 80 per cent of its city
dwellers could theoretically be fed by local agricul-
ture. Factors that would influence future demand
for food include the growth of cities, increasing
meat consumption, and climate change due to the
impacts it has on production conditions. In South
Asia, for example, urban growth could cause local
food self-sufficiency to decrease by approximately
30 per cent by 2050. In North Africa, the reduc-
tion in the local potential is due to a combination
of climate change and urban growth. The analyses
looked at 4,000 cities with more than 100,000
residents. Optimal local production could reduce
transport-based emissions in the agricultural sector
by 1-1.3 Gt of CO2 — around 1418 per cent of global
transport-based emissions.

Kriewald, S., Pradhan, P. Costa, L., Cantu Ros, A.,
Kropp, J. P. (2019): Hungry cities: how local food
self-sufficiency relates to climate change, diets, and
urbanisation. — Environmental Research Letters 14, 9 —
DOI 10.1088/1748-9326/ab2d56

For the first time, a special type of machine learning
has been used to find novel pathways for sustain-
able development. One example of these pathways
could be a specific mix of taxing CO2 emissions
and subsidies for renewable energies. To this end,
scientists at PIK developed a mathematical frame-
work combining recently developed machine learn-
ing techniques with more classical analysis of tra-
jectories in computer simulations of the global cli-
mate system and the global economy. So far, ‘deep
reinforcement learning’ has mostly been used to
make computers excel in certain games, such as
AlphaGo, or navigate robots through rough terrain.
The results cannot be transferred directly to the real
world as the analyses were conducted using a highly
simplified model of the Earth system. However, the
findings do demonstrate that the application of ma-
chine learning identify pathways that are innovative
compared to the outcomes of classical analyses.
The study is therefore of substantial methodologi-
cal value and shows great potential.

Strnad, F. M., Barfuss, W., Donges, J. F., Heitzig, J.
(2019): Deep reinforcement learning in World-Earth
system models to discover sustainable management
strategies. — Chaos, 29, 12 — DOI: 10.1063/1.5124673
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Johan Rockstrém, photo: M. Axelsson/Azote

Johan Rockstrom
appointed Professor of
Earth System Science at
the University of Potsdam

PIK Director Johan Rockstrém has been appointed
Professor of Earth System Science. The professor-
ship is at the Institute of Environmental Science
and Geography at the University of Potsdam and is
jointly funded by PIK. In his inaugural lecture, Rock-
stréom discussed ‘Our future on Earth — Redefining
Sustainable Development in the Anthropocene’.

Gunnar Luderer
appointed Professor for
Global Energy Systems
Analysis at TU Berlin

Gunnar Luderer has been appointed to the newly
created Chair of Global Energy Systems Analysis at
Technische Universitit Berlin. The chair is jointly
funded by PIK and the Institute for Energy Technol-
ogy at Technische Universitit Berlin. Luderer will
work primarily in the field of energy transition and
the worldwide transformation towards sustainable
energy systems.

Gunnar Luderer, photo: Photothek

Sabine Gabrysch appointed
first Professor for Climate
Change and Health

Charité — Universitdtsmedizin Berlin and PIK have
joined forces to create the first-ever Professorship for
Climate Change and Health in any German medical
school. Its purpose will be to study the links between
climate change and population health. Physician
Sabine Gabrysch has been appointed to the new
position and is also jointly heading PIK's research
department on Climate Resilience together with ag-
ricultural economist Hermann Lotze-Campen.

Detlef Sprinz
wins award for
innovative uni-
versity teaching

Together with the University of Potsdam and the
Hasso-Plattner-Institute (HPI), PIK has been
awarded the ‘Fellowship for innovation and higher
education teaching’ for their jointly developed uni-
versity programme. The course ‘Sustainable and col-
laborative decision-making in business and politics
- an interdisciplinary and simulation-based course’
will be funded over the next two years by the Baden-
Wirttemberg Foundation and the Stifterverband.

Sabine Gabrysch,

Photo: Greb

Detlef Sprinz,
KHK/GCR21,
photo: krischer-

fotografie
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Edenhofer one of the
ten most influential
economists in Germany

PIK Director Ottmar Edenhofer has been named
one of Germany’s top 10 economic research-
ers in the ranking published by daily newspaper
Frankfurter Allgemeine Zeitung (FAZ) and thus
achieved an excellent result again in 2019. Eden-
hofer rose five places in comparison to the pre-
vious year, improving his position to seventh
place. In addition to the number of scientific ci-
tations, the FAZ also, for example, takes surveys
of parliamentarians and mentions in print, on-

line, and social media into account in its ranking.

Ten PIK researchers
among the most influen-
tial scientists worldwide

According to a new ranking, ten scientists from all
research departments at PIK are among the most
cited researchers worldwide. This places them
among the most influential scientists in the world,
and their studies rank among the top 1 per cent of
scientific literature. The ranking shows that PIK is
among the most renowned research institutions in
Germany and worldwide, whether in the natural or
social sciences.

PIK one of the world’s
most influential climate
thinktanks

PIK has once again achieved a top spot among the
world’s leading thinktanks for environmental policy
in the Global Go To Think Tank Ranking Index Re-
port. Published by the University of Pennsylvania in
the US, the ranking has listed PIK in second place
in the ‘Top Environment Policy Think Tank’ category.
PIK also achieved a spot among the ‘Top Think
Tanks Worldwide’, the ‘Top Energy and Resource
Policy Think Tanks’, the ‘Best Government Affiliated
Think Tanks’ and the ‘Think Tanks with the Most
Significant Impact on Public Policy’.

Lancet report among the
most-discussed papers
of the vear

Written by international experts including Johan
Rockstrém, the pioneering Lancet report on how a
global population of 10 billion people can be fed in a
sustainable manner received an enormous amount
of attention in the media and online according to
Altmetric, which specializes in scientific statistics.
This PIK study ranked 18th among the top 100 sci-
ence stories across all disciplines in 2019, putting it
in the top 5 per cent of all research findings scored
by Altmetric. When taking only scientific publica-
tions on climate change into account, the study
took fourth place among the ‘Top 10 climate papers’
of the year according to an analysis by Carbon Brief.
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Outstanding young
researchers

Jonathan Donges receives Heinz
Maier-Leibnitz Prize

The Deutsche Forschungsgemeinschaft (German
Research Foundation) and the Federal Ministry of
Education and Research have awarded Jonathan
Donges Germany's top distinction for research-
ers in their early careers. Donges was awarded the
Heinz Maier-Leibnitz-Preis in recognition of his ex-
ceptional research results and for introducing inno-
vative methods from statistical physics into climate
and Earth system research.

Postdoc Prize of the State of Branden-
burg for Niklas Boers

Niklas Boers has been awarded the Postdoc Prize
of the State of Brandenburg. The prize is awarded
by the state of Brandenburg in recognition of ex-
cellent research achievements by young scientists
from universities and non-university research insti-
tutions. The Volkswagen Foundation also awarded
Boers the lucrative Freigeist Fellowship for 2019.

Kira Vinke awarded Potsdam Young
Scientist Award

Kira Vinke from PIK is the first political scientist
to receive the Potsdam Young Scientist Award for
her dissertation on ‘Unsettling Settlements: Cities,
Migrants, Climate Change. Rural-Urban Climate
Migration as Effective Adaptation?’. The award was
presented to her by Lord Mayor Mike Schubert

Catrin Ciemer wins Leibniz
Dissertation Award

Physicist Catrin Ciemer has been awarded the Leib-
niz Dissertation Award for her outstanding doctoral
thesis on changes in precipitation patterns in the
Amazon rainforest. The prize is awarded annually
for the best PhD dissertations from Leibniz Insti-
tutes in the categories of Humanities & Social Sci-
ences and Natural & Technical Sciences.

Physikalische Gesellschaft zu Berlin
honours Kai Kornhuber

Kai Kornhuber was presented the Carl Ramsauer
Award by the Physikalische Gesellschaft zu Berlin
(PGzB) society for his dissertation on the mecha-
nisms and impacts of simultaneous extreme weather
events. The Carl Ramsauer Award recognizes the best

PhD theses in physics or related sciences each year.

Allianz Climate Risk Research Award
for Sven Willer

Sven Willner has received the Allianz Climate Risk Re-
search Award for his work on ‘Higher-order economic
losses and damages due to extreme weather events
along the global supply network’. With this award,
the insurance company supports young scientists
whose research promotes a better understanding of
the risks posed by climate change.

Ronja Reese receives multiple awards
Ronja Reese has received a number of recognitions
for her dissertation titled ‘The far reach of ice-shelf
thinning in Antarctica’. The Faculty of Science at the
University of Potsdam awarded her the Michelson
Prize for the best PhD dissertation of the year for
her ‘excellent and innovative research results with
high practical relevance’. The Leibniz-Kolleg Pots-
dam recognized Reese for her doctoral thesis by
awarding her its publication prize. She also received
the dissertation prize of the Society of Friends and
Promoters of PIK.

Marlene Kretschmer awarded grant

by the German Meteorological Society
Marlene Kretschmer has been awarded the German
Meteorological Society grant for her dissertation on
extreme winter weather events and climate change.
The award honours outstanding scientific achieve-
ments in the field of meteorology.

Leibniz PhD General Assembly

gathers at PIK

PIK hosted the two-day Leibniz PhD Network Gen-
eral Assembly. Doctoral candidates from all disci-
plines across the Leibniz Association come together
at the annual assembly to discuss their research,
exchange ideas, and network.

A day for postdocs

For the first time, the Institute hosted a Postdoc Day
for its postdoctoral researchers in addition to the
annual PhD Day at PIK. Topics covered in the day’s
workshops included pathways to professorships or
career opportunities in the private sector. Former
colleagues from PIK’s alumni network offered in-
sights into various careers at the event.

Sven Willner, photo: personal collection

Ronja Reese, photo: R. Winkelmann

Marlene Kretschmer, photo: PIK

LeibnizPhDDay, photo: PIK
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ZEIT Wissen prize for
Stefan Rahmstorf

Stefan Rahmstorf has been awarded the ‘ZEIT Wis-
sen Prize Mut zur Nachhaltigkeit’ (Courage for Sus-
tainability) for his achievements in communicating
climate change. With this award, the magazine of
the ZEIT publishing group honours pioneers from
science, industry, and civil society who make out-
standing contributions to closing the gap between
knowledge and action in the area of sustainable
development.

Outstanding courage for sustainability: Stefan Rahmstorf.
Photo: Screenshot

Johan Rockstrom receives
honorary doctorate

from the University

of Amsterdam

Johan Rockstrém has received an honorary doctor-
ate of the University of Amsterdam. The honorary
doctorate was awarded to Rockstrém for his pio-
neering scientific contributions in the area of global
sustainability and for his research into planetary

boundaries in particular.

Hans Joachim
Schellnhuber wins
Erasmus Kittler Prize

PIK Director Emeritus Hans Joachim Schellnhuber
has been honoured with the Erasmus Kittler Prize
for his contributions to advancing the climate de-
bate. The prize is awarded every two years by the
foundation of the Entega Group, a regional energy
service provider, to individuals or initiatives who
work for the common good.

Hans Joachim
Schellnhuber
(third from right)
at the ceremony.
Photo: Entega

Distinction for
E-quality and diversity

PIK has been awarded the ‘Total E-Quality’ distinction for what
is now the fourth time in a row. The distinction is awarded for a
period of three years to organizations from business, science,
and administration for their ‘exemplary personnel policy based
on equal opportunities’. For the first time, PIK was also awarded
the additional ‘Diversity’ distinction. Christine von Bloh, who
serves as the Equal Opportunities Officer at PIK, spokesperson

for the Leibniz working group on equal opportunities and diver-

sity and deputy spokesperson for the Alliance of Gender Equality
Officers of non-university research organizations, also actively
participated in meetings, panel discussions, and discussions
with policymakers.

A tweet from Georg Schiitte, State Secretary at the BMBF, regarding his meeting

with Christine von Bloh and other equal opportunities officers at the Ministry.

Link to Berlin Call
for Action
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Conference on climate
and security hosted by
the Federal Foreign Office

Climate change is a foreign policy issue with impacts
ranging from food security, to furthering violent con-
flicts and displacement, to an increasing number of
natural disasters. In cooperation with the Federal
Foreign Office and the thinktank adelphi, PIK ini-
tiated the Berlin Climate and Security Conference.
The outcome of the summit, which included speak-
ers such as German Foreign Minister Heiko Maas,
former US Secretary of State John Kerry, as well as
Ottmar Edenhofer and Johan Rockstrém, is the ‘Ber-
lin Call for Action’, which urges every foreign policy
institution to step up efforts to address one of the
greatest global security and foreign policy challenges
of the twenty-first century: climate change.

Participants at the high-level conference included PIK Directors
Ottmar Edenhofer (first from left), Johan Rockstrom (second
from left), German Foreign Minister Heiko Maas (centre)

and former US Secretary of State John Kerry (to the right of
Mr Maas). Photo: PIK
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Link to book
(in German)

A compact look at
climate policy: Handbook
authored by Edenhofer in
new expanded edition

The new expanded edition of the handbook titled
‘Klimapolitik kompakt — Ziele, Konflikte, Lésungen’
(A compact look at climate policy — targets, conflicts,
and solutions) by Ottmar Edenhofer and Michael )a-
kob (MCC) offers concise information regarding cli-
mate policy options in just 144 pages. Those working
in the field and interested members of the public can
learn about the current state of research into how we
can overcome what might be the greatest challenge
of our time: climate change. The handbook also in-
troduces and discusses the tools that are most im-
portant from the perspective of economic research.

Johan Rockstrom chairs
newly established Earth
Commission

The new Earth Commission has the task of defining
the scientific framework for a stable Earth system
—in simple terms, the equivalent of the 2 degrees
Celsius limit of global warming for all of the planet’s
systems essential to human well-being. The Earth
Commission’s findings are to serve as the basis for
developing practical goals for sustainably managing
land, water, oceans, and biodiversity. The initiative
consisting of 20 globally renowned scientists in
the field of Earth systems is headed by PIK Direc-
tor Johan Rockstrém; Ricarda Winkelmann is also
a member of the Commission.

23


https://berlin-climate-security-conference.de/sites/berlin-climate-security-conference.de/files/documents/berlin_call_for_action_04_june_2019.pdf
https://www.youtube.com/watch?v=RZsLngXmVuo
https://www.chbeck.de/edenhofer-jakob-klimapolitik/product/27078838
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Keynote by Hans
Joachim Schellnhuber
on the risks climate
change presents in
terms of security.
Photo: Munich
Security Conference

Schellnhuber speaks
at Munich Security
Conference

For the first time, security risks arising from human-
made climate change were a centre-stage topic at
the Munich Security Conference in 2019. This one-
of-a-kind meeting of global security experts, includ-
ing heads of states and high-ranking military offi-
cials, invited Hans Joachim Schellnhuber to present
his assessment of the state of the climate crisis and
its consequences for international policy making
in a keynote speech. Schellnhuber’s presentation
kicked off the panel discussion on the topic of cli-
mate change and security.

0il and financial corpora-
tions meet at the Vatican

Several of the biggest oil and financial corporations
in the world met with Pope Francis in Rome at the
invitation of the Pontifical Academy of Science
(PAS) for a dialogue on ‘The Energy Transition and
Care for Our Common Home'. Those in attendance
agreed to join the efforts of science and society to
contain the climate crisis. John Schellnhuber, Direc-
tor Emeritus of PIK and member of PAS, was the
only climate scientist invited to attend the dialogue.
He gave the opening lecture and played a crucial
role in the drafting of the declarations signed by
almost all participants.

Link to full report

Today, almost a quarter of anthropogenic greenhouse gas emissions arise from agriculture, forestry, and other land use. The Spe-
cial Report on Climate Change and Land (SRCCL) published by the IPCC describes the current situation and maps and analyses
potential future scenarios and the risks presented by climate change as well as potential solutions for sustainable land use and
food security. PIK led key studies that formed major contributions to the IPCC Special Report. Alexander Popp and Prajal Pradhan
from PIK are also the lead authors of the chapters on food security and relations between land and climate.
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Link to full report

The National Academy of Sciences Leopoldina has published a statement on ‘Clean air -—Nitrogen oxides and particulate matter
in ambient air: Basic principles and recommendations’ calling for a federal strategy on clean air and a sustainable transport transi-
tion. Ottmar Edenhofer is a member of the interdisciplinary Leopoldina expert group and one of the authors of the statement. The
climate economist said: ‘The German auto industry can profit if, rather than holding back, companies make purposeful investments

in clean drive systems such as electromobility.’

Hauptgutachten

Unsere gemeinsame
digitale Zukunft

2F

Link to full report

In its report titled ‘Towards Our Common Digital Future’, the German Advisory Council on Global Change (WBGU) clearly states
that ongoing digitalization and the transformation towards more sustainability and climate protection can only succeed in concert
and not in competition with one another. If digitalization is not used to promote sustainable development, digital transformation
could instead exacerbate climate and environmental problems further, for example by increasing resource and energy consumption.
Hans Joachim Schellnhuber is one of the authors of the report, which was presented to the German Federal Minister of Education
and Research Anja Karliczek and the German Federal Minister of the Environment Svenja Schulze.

Link to full report

The German Advisory Council on the Environment (SRU) has published a special report discussing the rationale for legitimizing
environmental policy and proposing institutional developments for policy and administration. In the report entitled ‘Demokratisch re-
gieren in 6kologischen Grenzen — zur Legimitation von Umweltpolitik’ (Democratic governance within ecological boundaries — on the
legitimation of environmental policy), the Council’s members explain how the state is not only legitimized to act but is also obliged
to do so in order to preserve people's livelihoods, taking into account long-term and systemic environmental problems. The report
was presented to Federal Minister of the Environment Svenja Schulze in Berlin by Council member Wolfgang Lucht, among others.

What does the pioneering Lancet report mean for Germany? The ‘Policy brief for Germany’ was developed as part of the Lancet
Countdown on Health and Climate Change in cooperation with the German Medical Association, Charité — Universtitdtsmedizin
Berlin, Helmholtz Zentrum Miinchen and Sabine Gabrysch from PIK and presented to the public in Berlin.

Link to full report

Feeding a growing population of 10 billion by 2050 in a sustainable, healthy manner is possible but will require substantial changes
in our diet, a major new report by the EAT Lancet commission shows. For the first time, a group of international experts led by
Johan Rockstrém teamed up with the leading medical journal to present comprehensive and detailed science-based targets for a
food system that safeguards the health of both people and the planet.


https://www.leopoldina.org/uploads/tx_leopublication/2019_Leo_Stellungnahme_Saubere_Luft_en_web_05.pdf
https://www.umweltrat.de/SharedDocs/Downloads/DE/02_Sondergutachten/2016_2020/2019_06_SG_Legitimation_von_Umweltpolitik.pdf?__blob=publicationFile&amp;v=13
https://www.ipcc.ch/srccl
https://qrgo.page.link/XTCU
https://www.thelancet.com/commissions/EAT
https://www.lancetcountdown.org/resources
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0 ZEIT ONLINE: Forest fires, melt-
ing ice,extreme weather: People are feeling
the impacts of global warming. Climate re-
searcher Stefan Rahmstorf discusses how
climate change is impacting our world

a BILD newspaper: Heatwaves,
droughts, and difficult conditions for farmers:
Hermann Lotze-Campen discusses the ex-

treme heat Europe experienced in June 2019

0 New York Times: What will climate
change cost? The New York Times reports
on Ottmar Edenhofer’s research on the
economy and climate policy in relation to
carbon pricing

o Frankfurter Allgemeine Zeitung:
An uphill struggle for compromises in the
Carbon Commission: Hans Joachim Schelln-
huber discusses Germany'’s climate policy in
a joint interview with Deutsche Bahn Infra-
structure Director Ronald Pofalla

a Rundfunk Berlin-Brandenburg:
Students across Europe are taking to the
streets to protest for better climate policies.
Wolfgang Lucht speaks with J6rg Thadeusz
about Fridays for Future on the ‘Talk aus
Berlin’ show

e Der SPIEGEL: How bad is climate
change for our health? Spiegel Magazine
published a two-page interview with physi-
cian Sabine Gabrysch to coincide with her
new appointment as Professor of Climate
Change and Health

0 WirtschaftsWoche magazine: Ex-
pensive carbon emissions? In a report for
WirtschaftsWoche business magazine, Ott-
mar Edenhofer offers an in-depth explana-
tion of how carbon pricing can be designed
to be socially equitable

o Rundfunk Berlin-Brandenburg:

A cookbook to go with the Lancet Report:
The ‘At Home in Berlin & Brandenburg’
show interviews Johan Rockstrém on what's
behind the planetary health diet

€he New York Times

Von STEFANIE MAY und
RALF KLOSTERMANN
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More Than We Think
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Spanien: FN:s klimatméte

Johan Rockstrom ar pa plats i Madrid for FN:s klimatmote. Bilden ér tagen under onsdagens utdelning av Right Livelihood-priset 2019 i Stockholm.
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strom och lyfter fram satsningar pi
fornybar energi.

—Enda anledningen till att man
inte gir och gommer sig i ett hérn.
ndr man hor allt det dystra drattvi

inom sektorer som jordbrak och
transpore.

o ZDF Fernsehen: In the ‘Lesch’s Cos-
mos’ programme, Anders Levermann joints
host Harald Lesch for a discussion on the
impacts of rising sea levels

@ Siiddeutsche Zeitung: Stefan
Rahmstorf and Federal Minister for Eco-
nomic Affairs and Energy Peter Altmaier
discuss climate policy and findings from
climate research

Q Goteborgs-Posten: Johan Rockstrém
speaks about COP25 in Madrid and what’s
behind the ‘10 insights’ from climate science
that negotiators should be familiar with

@ ZDF Fernsehen: Is the Federal Gov-
ernment’s climate package a great success
or a big disappointment? Ottmar Edenhofer
speaks with Federal Minister for Economic
Affairs Peter Altmaier, Annalena Baerbock,
and other guests on the Anne Will show

Q Le Monde: A hot summer with nu-
merous forest fires in Europe: The French
daily speaks with Christopher Reyer about
forests, fires, and the role of climate change

@ N24: Ambitious climate targets? The
EU summit also met to discuss the climate
in June. Jessica Strefler lists the require-
ments for meeting climate targets

G NHK World TV: Japanese broad-
caster NHK interviews Fred Hattermann on
the heatwave in Europe

@ Spiegel: The magazine reports on

Kai Kornhuber and research into planetary
waves and changes in the jet stream in re-

sponse to the heatwaves in Europe

0 ARD: On the ARD Brisant show,
Kirsten Thonicke explains the relation be-
tween climate change and the devastating
fires in the Amazon region

@ Suiddeutsche Zeitung newspaper:
A series on the impacts of sea-level rise in-
corporates research led by Ricarda Winkel-
mann on glacial melt in Greenland and tip-
ping elements in the Earth system
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Highlights
Visits to PIK

Delegation from the Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety at PIK. Photo: PIK

Federal Chancellor Angela Merkel was
briefed by Ottmar Edenhofer and other
researchers at PIK and discussed subjects
including extreme weather and carbon
pricing. Photo: BPA/Guido Bergmann

Officers and non-commissioned officers in
the German Armed Forces Anti-Aircraft
unit spoke with Jacob Schewe about
climate change and conflicts. Photo: PIK

Parliamentarians from Luxembourg with Johan Rockstrém and Daniel
Klingenfeld visiting in the run-up to discussions in the Federal Chancellery
and Bundestag. Photo: PIK

A delegation of indigenous representatives from the Amazon region met
with Kirsten Thonicke and Boris Sakschewski to discuss PIK’s research on the
Amazon rainforest. Photo: PIK

29

From extreme weather events to migration:
A group from the German Armed Forces
was briefed by Kira Vinke about the security
risks presented by climate change.

Photo: PIK

King Willem-Alexander and Queen Mdxima of the Nether-
A meeting with Wolfgang Ischinger, Chair of the Munich Security Conference, on climate lands during an informational visit on Telegrafenberg hill.
change and security. Photo: PIK Photo: Anja Kliese de Souza

Together with Luisa Neubauer, an
activist in Germany’s Fridays for
Future movement, Swedish school
student Greta Thunberg visited
PIK to discuss the current state of
science. Photo: Greb

Young Foreign Office diplomats from
Brazil, China, India, Indonesia, Mexico,
South Africa, and Germany with host
Fred Hattermann. Photo: PIK
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Highlights
Broad-scale impact

Long Night of the Sciences
in Potsdam and Berlin

Some 20,000 people attended the Long Night of
the Sciences in Berlin and Potsdam again in 2019. A
group of more than 50 employees from every area of
PIK presented topics ranging from the climate over
Earth’s history, to how climate change affects our
diets, to potential tools for limiting climate change.
In their respective presentations, PIK Directors Jo-
han Rockstrom and Ottmar Edenhofer discussed
issues such as planetary boundaries and fair carbon

pricing with those in attendance.

PIK opened its doors to visitors during the Long Night of the
Sciences. Photo: PIK

‘Our Planet” documentary
series on Netflix

Covering topics ranging from Antarctic ice, to the
rainforest, to our planet’s deserts, the eight-part
documentary series ‘Our Planet’ was produced as
part of a one-of-a-kind collaboration between Net-
flix, film producer Silverback Films, and WWF. In
addition to David Attenborough, who narrated the
documentary, PIK Director Johan Rockstrém was
among international experts advising the film team
during the production of the series for the Netflix
streaming platform. The documentary’s launch was
also accompanied by the film ‘Our Planet: Our Busi-
ness,’” which was released by WWF International and
featured PIK Director Rockstrém, among others.

Girls’ Day at PIK

Each year, PIK hosts an event for schoolgirls with
the aim of sparking their interest in day-to-day work
in research and providing them with insights into
various fields that PIK addresses in its research.
At the Girls’ Day event, researchers in areas from
meteorology to climatology, from physics to mathe-
matics and from economics to sociology share their
perspectives on what a researcher’s daily work is
like and what career opportunities lie ahead.

Climate research at

re;publica19

In 2019, over 25,000 people took part in re:publica,
a digital conference that addresses current issues
while looking to the future. In response to the Fri-
days for Future movement, the conference focused
on climate change and sustainability. A number
of researchers from PIK had already participated
in years past, and PIK Director Johan Rockstrém
spoke at this year’s festival about a safe future for
humanity on a healthy planet as he discussed digital
society from an inside perspective. PIK researcher
Jessica Strefler and other researchers from the Insti-
tute also presented at re:publica on topics including
the causes and impacts of climate change, particu-
larly in terms of the economy.

Insights into day-
to-day research
work at Girls’ Day.
Photo: PIK
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Johan Rock-

strém’s keynote at
re:publica can be

accessed in full via
the QR code

The ‘Our Planet’
series on Netflix
incorporated expertise
from PIK

Photo: Screenshot
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Interaktive Podiumsdiskussion

Diirre Aussichten?
Landwirtschaft im
Klimawandel

im Haus der

Leibniz-Gemeinschaft, Berlin

die beste
der maglichen

Gty

Does climate change mean a dry outlook for agri-
culture? PIK Director Ottmar Edenhofer and repre-
sentatives from federal ministries and businesses
discussed this question during an interactive panel
discussion held at the Leibniz Association in Ber-
lin. The discussion was supplemented by keynotes
from the Leibniz Institutes, including a talk by ag-
ricultural expert Christoph Gornott from PIK. Also
focusing on the future of agriculture is the new
German-language Leibniz blog www.quer-feld-ein.
blog, which compiles facts, news, and ideas relat-
ing to this topic and invites readers to be part of
the dialogue. PIK is a partner in the project, which
was initiated by the Leibniz Centre for Agricultural
Landscape Research (ZALF).

KLEINE GASE — GROSSE WIRKUNG
DER KLIMAWANDEL

DAVID NELLES & CHRISTIAN SERRER

PIK climate research
at the German Protestant
Kirchentag

PIK also played a prominent part in the thirty-sev-
enth German Protestant Kirchentag in Dortmund.
In his keynote, Johan Rockstrém spoke about a
diet that is healthy for people as well as the planet.
Together with Federal Minister of the Environment
Svenja Schulze and others taking part in the con-
versation, PIK Director Emeritus Hans Joachim
Schellnhuber discussed the climate transition —
from energy production, to roads and railways, to
farms. The Kirchentag is the most important public
forum hosted by the Evangelical Church in Ger-
many, with more than 100,000 participants.

Many young people are worried about climate
change, and two students have responded by writ-
ing a book titled ‘Kleine Gase — Grofle Wirkung’
(‘Small Gases, Big Effect’), which uses brief texts
and clear diagrams to discuss the causes and ef-
fects behind this issue. Over 100 scientists sup-
ported and advised them in the book’s preparation,
including Stefan Rahmstorf, Georg Feulner, Her-
mann Lotze-Campen, Peter Hoffmann, Kira Vinke,

and Benjamin Bodirsky. The book is available from

the Federal Agency for Civic Education.

Unhealthy eating habits are already one of the big-
gest factors behind health risks worldwide and also
place the stability of the climate at risk. What we eat
can play a decisive role in our health and that of our
planet, as demonstrated by the Lancet report pub-
lished in 2019. PIK Director Johan Rockstrém, one
of the study’s co-authors, combined recipes and
findings from research in a book titled ‘Eat Good —
The cookbook that can change the world’. The book
has been published by Gerstenberg Verlag.



https://quer-feld-ein.blog
https://quer-feld-ein.blog
https://www.youtube.com/watch?v=ZmZ3Hp7rPo4
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Highlights
Broad-scale impact
Climate, culture and the arts

From Greta Thunberg's visit to PIK to YouTube vid-
eos — PIK’s research findings played a leading role
in the discussions surrounding the Fridays for Fu-
ture movement last year. A number of PIK research-
ers were also involved in Scientists for Future. One
of them was Wolfgang Lucht, who was among the
coordinating authors of a statement regarding
the state of science that was signed by more than
26,000 researchers in German-speaking countries
and won the GAIA Best Paper Award 2019.

Its co-authors also included Stefan Rahmstorf, who
addressed a wide range of topics in public debate
and discussed their scientific context on Twitter
and in his blog, Klimalounge, as well as via other
channels. Rahmstorf was subsequently offered his
own op-ed column by Spiegel magazine and has
been writing regular articles regarding the climate
crisis there since August 2019. Die Welt newspaper
also reached out to PIK. In response to an invitation
from Editor-in-Chief Ulf Poschardt, Georg Feulner
responded to readers’ questions on climate change
in the paper’s online chat.

Young people demonstrating for climate protection at the Global Climate Strike in Potsdam.

Photo: A. Schlums

PIK also organized a summer school and work-
shops relating to this topic together with the Natu-
ral History Museum Berlin. The museum offered
free admission on Friday afternoons, and Maria
Martin, Jascha Lehmann, and other PIK researchers
were among those who spoke with school students
about subjects such as extreme weather due to cli-
mate change as well as responding to statements
regarding global warming with scientific facts.

Stefan Rahmstorf
tweets about his new
column in Spiegel
magazine.

Photo: Screenshot

Leibniz Institute coop-
eration: the Natural
History Museum refer-
ences a workshop with
PIK in a tweet. Photo:
Screenshot

Artists in residence
video platform

Copper, cobalt, nickel — topics addressed in the artists’ ‘Deep
Sea Mining’ series include mapping the extraction of strategi-
cally important metals from a geopolitical and economical
perspective. Photo: Courtesy of the artists

Exhibits, art projects, and cultural events convey
research findings to a larger audience in a clear,
accessible manner. One of the ways PIK brings cli-
mate, the arts, and culture together is its Artist in
Residence Programme, which is jointly organized
with the state capital of Potsdam and the Berliner
Kiinstlerprogramm — Artists-in-Berlin programme
hosted by the German Academic Exchange Service
(DAAD). In 2019, Portuguese artist duo Mariana
Simoes Vitoria da Silva and Pedro Neves Marques,
who are based on New York, spent several weeks at
the Institute working on content for their explora-
tory documentary formats addressing the Anthropo-

cene, environmental protection, and social justice.

What role does mathematics play in research and
everyday life? Mathematicians Ricarda Winkelmann
and Ronja Reese from PIK contributed experiences
and expertise they gained from their research on

The Berlinale international film festival attracts hun-

dreds of thousands of film and documentary fans
every year. In the programme accompanying the ar-
tistic documentary ‘Anthropocene: The Human Ep-
och’, Anders Levermann from PIK joined Canadian
artist Edward Burtynsky at Galerie Springer in Berlin
for a discussion on the state of the Earth and its fu-
ture. Burtynsky, who has earned a reputation for his
large-format industrial photographs and has exhib-
ited his work at locations including the Guggenheim
Museum in New York, is one of the directors of the
film exploring the influence humans have on nature.

Theatre and climate change were the topics of the
strategy meeting held last year by the German Fed-
eral Cultural Foundation in Halle an der Saale. Fritz
Reusswig from PIK gave a keynote speech and took
part in discussions with creative professionals from
the German Theatre Technical Society and theatres
such as the Schaubiihne Berlin. Theatre profes-
sionals also visited PIK once more to obtain advice
regarding their productions. Ronja Reese from PIK
discussed climate impacts and sea-level rise with
representatives from the Theater an der Parkaue
— Junges Staatstheater Berlin. The ‘Theatre Frag-
ile’ theatre company in Detmold spoke with Jobst
Heitzig, Levke Caesar, and Bernd Hezel from PIK
about insights into climate research and ways of
communicating the topic on the stage.
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Fritz Reusswig
discusses climate
change and the
cultural sector.
Photo: German
Federal Cultural
Foundation

climate change, Antarctic ice, and sea-level rise to
the publication of a new, illustrated children’s book
on the history of mathematics. The book by Hinrich
Sachs is called ‘Who Invented One and Zero?’ and
is published by Humboldt Books.

Tweet from Welt Editor-in-Chief UIf Poschardt regarding the
chat with Georg Feulner. Photo: Screenshot


http://inhabitants-tv.org
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Highlights
Berlin and Brandenburg — PIK’s local involvement

The Potsdam Institute for Climate Impact Research bears its home city in its

name, and it shares its research with the world under this name. PIK is also
involved in a wide range of activities in Berlin and Brandenburg.

Federal Minister of Education and Research Anja
Karliczek was briefed during her first official visit
to the State of Brandenburg together with her
hostess, State Minister of Science and Research
Martina Miinch, on current results from research
conducted by PIK and the other institutes on Tel-
egrafenberg hill, GFZ, AWI, and AIP. The directors
of all four institutes gave presentations, with Direc-
tor Ottmar Edenhofer speaking on behalf of PIK.
‘This is a place where science speaks,’ said Federal
Minister Karliczek in praise of the institutes, noting
that Telegrafenberg hill is a place where ‘outstand-
ing research is conducted on the universe and our
Earth.” She emphasized research on climate change
in particular. ‘These four are among the best in the
world,” State Minister Miinch said of the institutes
on Telegrafenberg hill, noting that they ‘make a sig-
nificant contribution to the international standing’
of Brandenburg.

Potsdam'’s Lord Mayor Mike Schubert and the team at PIK
during discussions regarding mobility issues. Photo: PIK

Many municipalities and districts have already been
taking active steps to protect the climate for many
years and have set themselves ambitious goals
such as the ‘master plan municipalities’, of which
the City of Potsdam is one. Fritz Reusswig is among
the eight experts appointed to the city’s new Cli-
mate Council. The honorary body aims to support
the implementation of the master plan and provide
impetus for climate protection policies in Potsdam.

Potsdam’s Lord Mayor Mike Schubert visited PIK
for a workshop on climate change and mobility
joined by experts from transport companies, ur-
ban development, and climate protection. Besides
PIK Directors Ottmar Edenhofer and Johan Rock-
strém, Jurgen Kropp, Fritz Reusswig, and Daniel
Klingenfeld from PIK as well as Felix Creutzig from
MCC-Berlin shared ideas and laid the groundwork
for discussions regarding innovations to promote
environmentally friendly means of transport.

Federal Minister of
Education and Research
Anja Karliczek and
Brandenburg's

Minister of Science

and Research Martina
Miinch during

an informational visit to
Telegrafenberg hill.
Photo: GFZ
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Mayors and other representatives of municipalities
and districts in Germany met with PIK experts to
discuss how citizens can become actively involved
in protecting the climate as a community. During
the two-day municipal workshop hosted by the
Climate-Neutral Living in Berlin project, the par-
ticipants discussed how experiences gained in the
real-world lab could also be transferred to other
municipalities and districts.

Initiating a dialogue between scientists and mem-
bers of the Bundestag — this is the goal of the
Leibniz im Bundestag initiative, in which PIK also
regularly participates as an institute in the Leibniz
Association. From sea-level rise, to extreme weather
and agriculture, to carbon pricing: Scientists from
all research departments at PIK met individually
with members of the different parliamentary groups

to brief them on the current state of research.

[l 5]
gt mil

Participants and experts of the Potsdam Summer School 2019
share their impressions

‘Communicating Research on Sustainability and
Global Change’ was the topic of the Potsdam Sum-
mer School, which brought together outstanding
young scientists from around the world to discuss
the latest research issues, exchange ideas, and net-
work. In cooperation with the Geo.X geosciences
network and the City of Potsdam, the Potsdam
Summer School is organized by the Alfred Wegener
Institute, Helmholtz Centre for Polar and Marine
Research, the Helmholtz Centre Potsdam GFZ Ger-
man Research Centre for Geosciences, the Institute
for Advanced Sustainability Studies (IASS), the Uni-
versity of Potsdam, and PIK.

‘Who owns the sky?’ — this was the title of PIK’s
presentation at the Science in the Centre exhibition,
where the Institute presented its research on plan-
etary boundaries and global commons. Scientific in-
stitutions in Potsdam and the surrounding region
teamed up with Netzwerk ProWissen e.V to provide
information regarding their research via the Bau-
zaun-Ausstellung (Site Fence Exhibition) between
the state parliament and city centre. PIK experts
also took part in the accompanying programme,
attending Potsdam Day of the Sciences and other
events to present their research.

PIK teamed up with other research institutions in Potsdam and
the region to create an exhibition between the state parliament
and city centre. Photo: ProWissen


https://www.youtube.com/watch?v=7gIpAzk6taM

PUBLICATIONS

e Publications and citations development Ciations ace 1o

articles per year Source: Web of Science (WoS) Core Collection, Indexes: SCI-EXPANDED, SSCI WoS per year
Timespan =1992-2020, Date: 05.03.2020

02

KEY DATA o
26,250
As of: 31.12.2019
22,500
18,750
15,000
11,250
FUNDING u l 7500
3,750
0  — — - L-JJJJ—IJ-“ILI‘I I o
1992 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19
Web of Science-indexed articles 269 Web of Science-indexed articles,
Other articles 35% of which were lead-authored
¥P °/ @ Data and software publications by scientists from PIK
29 1 Books Articles in leading scientific journals:
.. W% Book chapters
) Nature M 4
o/;™ Reports )
K Nature Climate Change My 4
1%1 Chapters _—
. ]
in reports Nature Communications 7
Nature Scientific Reports " 6
366 Nature Sustainability B 6
STAFF DEVELOPMENT s ) Nature Geoscience i 2
pubhcatlons Nature Energy B 1
2017 2018 2019 Nature Scientific Data B 1

Science B 2
Science Advances 4

Total staff PNAS mE—. 3
PIKIN THE MEDIA

Scientific staff

27,000 16,000 400 120
o) Q articles in articles in TV and radio researchers from
w Scientific support international German-language reports featuring PIK PIK were quoted
online media print media scientists in international

staff media
d n8 @

(
(




== Key data
8

3

LECTURES, TEACHING, AND EVENTS

® 03
_m' 1,075 lectures RESEARCH
B DEPARTMENTS

Industry and business

144 Education
457 558 219 Politics

scientific non-scientific 105
target groups target groups

® . 59 university @ 127 scientific events

classes

[

-
>140 with > 9,000

semester lecture hours/week attendees
at 10 universities

YOUNG SCIENTISTS

Number of theses
/] doctoral candidates supervised

35%
proportion of women External
doctorates

47%

from abroad Doctorates
at PIK
13
(¢)
22% Bachelors
scholarship holders




——— e e R T e

]

‘The Earth's planetary boundaries are not
just about global warming, but also concern
the ongoing destruction of the ecological
foundations of life. That’s why we use our
models and data to not only analyse the
climate system but also the Earth system as
a whole. This includes the Earth’s biosphere
in particular, as its integrity is crucial for the
future development of humanity.

(We look at the stability of the Earth system
and its tipping elements — including ice

masses, ocean currents, and ecosystems. We do
this by not only using our models to simulate
potential future developments but also natural
climatic changes extending millions of years
into the past — including earlier ice ages as well
as warm ages. Based on this approach, we can
test our models, compare them with data from

the past, and learn from Earth’s history. )

& )

Research Department 1 -
Earth System Analysis

Heads: Stefan Rahmstorf & Wolfgang Lucht
Deputies: Kirsten Thonicke & Georg Feulner

R 'I Earth System

Analysis

What can we learn about the current and future dynamics of the Earth system by studying
the climatic history of Earth and new measurement data ?

The research department’s key topics and goals are:

« Tipping points. Basic research on nonlinear Earth system processes and potentially critical

thresholds.

« Planetary boundaries. Policy-related research with the aim of defining, quantifying,
and operationalizing planetary boundaries and their interactions.

- Earth trajectories. Research on the dynamics and modes of operation of the Earth system
under natural and human forcing, and the resulting long-term and short-term trajectories.

- Extreme events. Research into the dynamic mechanisms and changing statistics of extreme

weather events on a warming Earth.

Structure of Research Department 1

Heads: Stefan Rahmstorf & Wolfgang Lucht, Deputies: Kirsten Thonicke & Georg Feulner,
Coordination: Christine von Bloh

Interactions in the Earth System

Long-Term Ice Earth

Human Habitat and
Integrity of the Biosphere

(Earth Ecosystems Terrestrial Whole Earth

Dynamics Dynamics System Resilience in Safe System
of the Modes of and Planetary Transition Operating Analysis
Earth System Operation Boundaries) Space

Andrey Ricarda Georg
Ganopolski Winkelmann Feulner

Kirsten Dieter Jonathan
Thonicke Gerten Donges

Earth System Model Development
Stefan Petri & Sibyll Schaphoff

Research conducted in Research Department 1
(RD1) comprises seven working groups (eight in
future), each headed by experienced scientists.
These working groups are grouped in two thematic
research areas. The objective of ‘Interactions in the
Earth system’, coordinated by Stefan Rahmstorf, is
to improve our understanding of the Earth system
in the light of the planetary boundaries. The ‘Human

Habitat and Integrity of the Biosphere’ research area
is coordinated by Wolfgang Lucht and aims at coher-
ently investigating the central role of the ecosphere
for Earth’s biogeochemical and hydrological cycles
and its integrity in the light of planetary boundaries.
These two research areas represent two of the cen-
tral pillars on which the Earth system state depends.
The ‘Earth System Resilience in the Anthropocene’
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Research departments
1 — Earth System Analysis

FutureLab, which is hosted in RD1, also drives this
research forward with the goal of outlining the prop-
erties of, and pathways towards, a stabilized Earth
system in the Anthropocene.

Selected results

Progress continues on the development of
CLIMBER-X. This Earth system model of interme-
diate complexity will soon replace the CLIMBER-2
model, which was used over the past 20 years
(e.g. Willeit et al. 2019). We have carried out final
testing and calibration of the climate component
of CLIMBER-X, which consists of the SESAM (at-
mosphere), PALADYN (land) and GOLDSTEIN
(ocean) components. Modelling output has been
validated against results of the state-of-the-art cli-
mate models produced within the framework of the
CMIP6 project. We have successfully coupled the
VILMA solid earth model developed at the German
Research Centre for Geosciences (GFZ Postdam)
with the latest version of the SICOPOLIS ice-sheet
model. In the run-up to the second phase of the
national palaeoclimate modelling initiative funded
by the Federal Ministry for Education and Research
(PalMod I1), we used the stand-alone HAMOCC
ocean carbon cycle model to examine the mecha-
nisms behind glacial lowering of carbon dioxide.

New results in the area of ice dynamic analyses,
glacial cycle simulations of the Antarctic Ice Sheet,
model intercomparison projects, and sea-level pro-
jections. In the past year, the working group contin-
ued its work towards a deeper understanding of ice
dynamics in Greenland and the Antarctic (Schlemm
& Levermann 2019; Feldmann et al. 2019; Feldmann
& Levermann 2019). Considerable progress was
made in the development of the Parallel Ice-Sheet
Model (PISM) and the Potsdam Ice-shelf Cavity
Model (PICO). The working group achieved a mile-
stone by preparing and publishing the first com-
prehensive ensemble of glacial cycle simulations of
the Antarctic Ice Sheet (Albrecht et al. 2019 online
first, a,b). Furthermore, with PISM, the group con-
tributed to several major model intercomparison

projects, including the Linear Antarctic Response
Model Intercomparison Project LARMIP-2 (Lever-
mann et al. 2019 online first), led by PIK, and the
Ice-Sheet Model Intercomparison Project ISMIP6
(Seroussi et al. 2019, 2020). This demonstrated
that the historical trajectory and strength of oceanic
forcing play a decisive role for sea-level projections
and the long-term stability of the Antarctic ice sheet
(Reese et al., submitted in 2019).

New insights into forecasting the Indian summer
monsoon, Arctic amplification, and extreme weather
events at middle latitudes. New methods for sea-
sonal forecasting of the Indian summer monsoon
rains delivered useful results up to four months in
advance (Di Capua et al. 2019). The causal interac-
tions between mid-latitude circulation and the In-
dian summer monsoon rainfall were also quantified
(Di Capua et al. 2020). An overview of the various
mechanisms behind how Arctic amplification af-
fects mid-latitude weather was published (Cohen
et al. 2019). The results showed that recurrent at-
mospheric circulation patterns in the summer can
induce simultaneous periods of extreme heat in re-
gions that are important for global food production
(Kornhuber et al. 2020).

Updated assessments of oceanic and terrestrial
tipping point processes. On behalf of the Federal
Chancellery, the working group prepared an Update
Summary on tipping points, which amended the
‘burning embers’ diagram illustrating the risks. It
also contributed to a commentary on climate tipping
points in the leading journal Nature which included
a discussion of domino effects (Lenton et al. 2019).

CDR as a strategy for fighting ocean acidification.
We examined the potential of CDR (carbon-dioxide
removal) technologies as a strategy for fighting
both global warming and ocean acidification. We
established that CDR technologies are only effec-
tive when included as part of aggressive and rapid
climate action, undermining the idea of CDR as a
panacea (Hofmann et al. 2019; see Fig. 1).

COz2 is the main cause of climate change in the
Devonian. In the area of palaeoclimate research,
we conducted a comprehensive sensitivity study
exploring the drivers of climate change during the
Devonian (419-359 million years ago). In doing so,

A) 1.5°C B) 2.0°C
Fig. 1: Relative calcification rates in tropical
coral reefs in the period from 20702080 in
relation to pre-industrial values in % for A) a
1.5°C and B) a 2.0°C scenario (Hofmann et
al., Nat. Commun., 2019). Low calcification
rates indicate a more compromised condition
of coral reefs.
we established that the major driving force was diverse trees is the result of plant economics, dis-
decreasing carbon-dioxide levels due to land being ~ turbance, and tree demography. The paper addition-
colonized by plants (Brugger et al. 2019). ally advances the concept of interpreting functional
diversity along climatic gradients from Mediterra-
nean to boreal climate conditions (Fig. 2).
New findings on land use and the dynamics of
fires in South America. Parameter optimization
techniques based on Earth observation datasets
The role of functional diversity in the stability of ~ can improve simulated global vegetation dynamics
European forests was examined using the LPJmL- and, moreover, emphasize the need for improved
FIT model. Thonicke et al. (2020) adapted the LP- ~ model formulations to capture climate effects on
JmL-FIT model, a RD1 development from previous vegetation turnover and tree mortality (Forkel et al.
years that was initially created for the Amazon rain-  2019). This methodology of optimizing parameters
forest biome,to suit European biomes. Their work helped to significantly improve the simulated inter-
showed firstly that the bioclimatic limits of the plant annual variability of burned area ranging from Am-
functional types — which have formed the basis for ~ azon rainforest to seasonally-dry biomes in South
the biome-type vegetation models for nearly 30~ America (Driike et al. 2019).
years — can be eliminated if phenology and plant
economics are combined with forest growth dynam-
ics. This eliminates a previously deep-seated restric-
tion caused by process-based analysis and repre-  The production of negative CO2 emissions via bio-
sents a significant breakthrough. Second, the study =~ mass (BECCS) requires large quantities of fresh
demonstrated that the coexistence of functionally ~ water. Stenzel et al. (2019) quantified the water
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Fig. 2: Simulation of functional richness using the dynamic vegetation model for flexible individual trees (LPJmL-FIT) for European
natural forests. Individual trees with varying functional plant characteristics (vellow — deciduous broadleaf trees, red — temperate
conifers, blue — boreal conifers) are simulated in terms of competition for light and water for each cell of the grid and predominate
under certain climatic conditions. Each tree therefore has its own ecological niche in its trait space, which is described by wood
density, height, and specific leaf area (SLA). The volume (grey cloud) of all trees describes the functional richness (FR) at a location.
The geographical gradients of the simulated FR under current climate conditions are a result of the changing coexistence of the trees
along climatic gradients, which were successfully quantified using a dynamic vegetation model for the first time in this study.

(As per Thonicke et al. — Journal of Biogeography, 2020)
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demand associated with biomass plantations
(BECCS) in order to limit mean global warming to
1.5°C. Based on a wide range of simulations reflect-
ing different combinations of water management
approaches, protection of river ecosystems, and
targets for negative emissions, we found that plan-
tations of this type would need to use approximately
400 to 3,000 km3 of water per year depending on
different levels of water management. As a result, in
some of the scenarios the additional water demand
is as high as the entire current demand for water in
the agricultural sector (Fig. 3).

Fig. 3: Annual water consumption simulated with
LPJmL (average 2090-2099) for twelve scenarios

to achieve a global carbon sequestration target of
255 GtC based on varying assumptions with respect
to carbon storage efficiency (Basic and IrrExp 50%,
TechUp 70% efficiency) and water availability /man-
agement (RF: rainwater only, IRR: unlimited avail-
ability, EFR: ecosystem water requirements considered,
WM: optimal water management; with Basic and
TechUP one third of the area considered is irrigated at
maximum, and with IrrExp the entire area considered
is irrigated at maximum). (As per Stenzel et al. —
Environmental Research Letters, 2019)

Analysis conducted on safe operating spaces in the
Earth system. We moved forward with the ongoing
development of multi-layer adaptive network mod-
els of socio-ecological interactions in the Earth
system (copan:CORE modelling framework with
Research Department 4 and GaNe FutureLab in the
COPAN collaboration). Two of our focal points were
emerging critical transitions and tipping points in

the context of polycentric governance (Geier et al.
2019) and the deforestation of the Amazon rain-
forest due to cattle ranching (Miiller-Hansen et al.
2019). The group developed a novel multi-agent en-
vironment framework and conducted mathematical
analyses to determine how agents in these types of
models learn to navigate to safe operating spaces
that are defined by planetary boundaries (Barfuss
et al. 2019).

Highlighting the necessity of an in-depth examina-
tion of social structures and dynamics when ana-
lysing the whole Earth system. Otto et al. (2019)
highlighted the necessity of conducting a closer
examination of the wide disparities that exist in the
size of carbon footprints and in the responsibilities
of various social groups. The potential that social
innovation dynamics offer for scaling up climate
mitigation, such as community energy, were also
elaborated (Hewitt et al., 2019). In addition, a ma-
jor study was concluded on social tipping elements
with the potential of driving rapid decarbonization
in order to stabilize the climate (Otto et al. 2020).

Development work on the Potsdam Earth Model
(POEM) was pursued via multiple pathways. Dur-
ing POEM'’s first development phase, the focus was
preparing components and interfaces for coupled
setups. With the new fast Aeolus atmosphere model
we explored the sensitivity of Northern Hemisphere
atmospheric circulation to different surface tem-
perature forcing, as can be expected under climate
change (Totz et al. 2019). We also continued work
aimed at improving the atmospheric dynamics,
cloud cover, and precipitation patterns for both the
stand-alone version of Aeolus and the coupled at-
mosphere-ocean system. The core version of POEM
for phase 2 will consist of the AM2 atmosphere
model, the MOMs5 ocean model, and the LPjmL
dynamic vegetation model. Significant progress was
made in coupling LPJmL into this setup, which facil-
itated initial experiments aimed at tuning the model.

Furthermore, work has started to port the marine
biogeochemistry model developed at PIK from
MOM3 to MOMs. Finally, the technical base for
coupling MOMs to PISM-PICO was implemented
(Kreuzer, 2019), and tools to model dynamic sea-
level changes with the upcoming ocean model gen-
eration MOM6 are under development.

Completed doctorates

Name Institution Topic

Barfuss, Wolfram Humboldt-Universitat zu Berlin Learning dynamics and decision paradigms in social-
ecological dilemmas

Caesar, Levke University of Potsdam The evolution of the Atlantic Meridional Overturning

Circulation and its implications for surface warming

Albrecht, T., Winkelmann, R., Levermann, A. (2019, online
first): Glacial-cycle simulations of the Antarctic Ice Sheet
with PISM — Part 1: Boundary conditions and climatic for-

cing / Part 2: Parameter ensemble analysis. — The Cryosphere

Gerten, D., Heck, V., Jagermeyr, ., Bodirsky, B.L., Fetzer, I.,
Jalava, M., Kummu, M., Lucht, W., Rockstrém, |.,
Schaphoff, S., Schellnhuber, H.). (accepted 2019): Feeding
ten billion people is possible within four terrestrial plane-

tary boundaries. — Nature Sustainability

Hofmann, M., Mathesius, S., Kriegler, E., van Vuuren D. P,
Schellnhuber H. J. (2019): Strong time dependence of
ocean acidification mitigation by atmospheric carbon-

dioxide removal. — Nature Communications

Kornhuber, K., Osprey, S., Coumou, D., Petri, S., Petoukhoy,
V., Rahmstorf, S., Gray, L. (2019): Extreme weather events
in early summer 2018 connected by a recurrent hemispher-

ic wave-7 pattern. — Environmental Review Letters

Miiller-Hansen, F., Heitzig, )., Donges, ).F., Cardoso, M.F.,
Dalla-Nora, E.L., Andrade, P., Kurths, J., Thonicke, K.
(2019): Can Intensification of Cattle Ranching Reduce De-
forestation in the Amazon? Insights From an Agent-based

Social-Ecological Model. — Ecological Economics

Otto, .M., Donges, |.F., Cremades, R., Bhowmik, A., Lucht,
W., Rockstrém, J., Allerberger, F., Doe, S., Hewitt, R., Len-
ferna, A., McCaffrey, M., Moran, M., van Vuuren, D.P,,
Schellnhuber, H.). (accepted 2019): Social tipping dynam-
ics for stabilizing Earth’s climate by 2050. — Proceeding of
the National Academy of Sciences of the United States of
America (PNAS)

Reese, R., Levermann, A., Albrecht, T., Seroussi, H., Win-
kelmann, R. (2019 assumed): The role of history and
strength of the oceanic forcing in sea-level projections
from Antarctica with the Parallel Ice-Sheet Model. — The

Cryosphere Discussions

Stenzel, F., Gerten, D., Werner, C., Jagermeyr, ). (2019):
Freshwater requirements of large-scale bioenergy planta-
tions for limiting global warming to 1.5°C. — Environmental

Research Letters

Thonicke, K., Billing, M., von Bloh, W., Sakschewski, B.,
Niinemets, U., Pefiuelas, )., Cornelissen, H., Onoda, Y., van
Bodegom, P., Schaepman, M., Schneider, F., Walz, A.
(2020): Simulating functional diversity of European natural

forests along climatic gradients. — Journal of Biogeography

Willeit, M., Ganopolski, A., Calov, R., Brovkin, V. (2019):
Mid-Pleistocene transition in glacial cycles explained by

declining CO2 and regolith removal. — Science Advances



The Paris Agreement aims to limit global
warming to well below 2 degrees. But even
a limited climate change still has conse-
quences for society and ecosystems at both
the global and regional levels. Climate
resilience is at the heart of our research, so
we can get a better idea of the challenges
that lie ahead for various sectors and
regions and the adaptation options that

are available. 4

Climate change endangers the foundations
of our existence, from harvests to water supply
— and therefore our health. At the same time,
many solutions also offer short-term benefits
for health. We are, for instance, evaluating
options for the much-needed transformation
towards climate-resilient, sustainable, and
healthy food systems. g

Research Department 2 -
Climate Resilience

Heads: Sabine Gabrysch & Hermann Lotze-Campen
Deputies: Fred Hattermann & Jiirgen Kropp

How can we make societies climate-resilient?

R Climate
Resilience

Climate change affects every sector of society and has serious consequences at the local, regional,

and global levels. We integrate climate impacts across all sectors and scales in a new way while

factoring in climate extremes, as well as damages and costs to society and the economy. We evalu-
ate sector-specific options for adaptation and explore synergies between adaptation, mitigation,

and social development.

Our research goals are:

« Assessing climate impacts, socio-economic implications, and uncertainties at various stages

of global warming (1.5°, 2°, 3°, 4 °C).

Aggregating multi-sectoral climate impacts across various spatial scales.

Analysing social resilience in relation to changes in climatic variability and extreme events.

Gaining a better understanding of transformation dynamics and climate resilience and of urban

development as a driver and approach for solving problems associated with climate change.

Working alongside other groups to develop the Potsdam Integrated Assessment Modelling

Framework (PIAM).

Structure of Research Department 2

Heads: Sabine Gabrysch & Hermann Lotze-Campen, Deputies: Fred Hattermann & Jiirgen Kropp,
Coordination: Peggy Grdfe

Food and Health Cross-sectoral Impact Assessments

Climate Change Land Use Adaptation in
and Agricultural
Resilience Systems

Christoph
Gornott &

Amanda Christoph Kati
Wendt Miiller Krdhnert

Research Department 2 (RD2) comprises six work-
ing groups in three research areas. In the research
area focusing on ‘Food and Health’, the Climate
Change and Health working group analyses the

Urban
Transformations

Forest and Hydroclimatic Urban
Ecosystem Risks Transformations
Resilience

Christopher Fred Jirgen
Reyer Hattermann Kropp

impacts that climate and agriculture have on human
nutrition and health and evaluates solutions that
aim to establish climate-resilient, sustainable, and
healthy food systems. The Land Use and Resilience
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working group examines the driving forces, feed-
backs, and climate-induced changes in land use.
This work is carried out in close collaboration with
the Land Use Management working group in Re-
search Department 3. The 'Cross-sectoral Impact As-
sessments' research area is addressed by a special
focus on Adaptation in Agricultural Systems, Forest
and Ecosystem Resilience, and Hydroclimatic Risks.
These three working groups collaborate closely to
improve integrated assessments regarding climate
impacts at the regional to the continental level; they
do so based on a range of regional case studies in
Europe, Africa, Latin America, and Asia. The Urban
Transformations group uses innovative models and
methods to understand future transformations of
cities, with a focus on resilience to climate change
and sustainable urban livelihoods. The ‘Inequality,
Human Well-Being and Development’ FuturelLab is
integrated in the structure of Research Department
2 and will concentrate on socio-scientific research
on sustainable development, inequality, and human
well-being. These research activities will form the
scientific basis for the next generation of integrated
assessment models and contribute to PIAM.

Selected results

The new group has begun its work and contrib-
utes to establishing climate change as a key topic
in the health sector. Key components of this were
the launch of the Lancet Countdown on Health and
Climate Change, which was presented for the first
time in Germany, and the Policy Brief for Germany
published in relation to the Lancet report (Matthies-
Wieler et al. 2019). At the World Health Summit in
Berlin, Sabine Gabrysch contributed to a session on
‘Climate and Health’ and a press conference follow-
ing the event. She also gave a keynote speech on
Planetary Health during a conference at the Federal
Foreign Office and participated in a workshop on
climate change and health at the Nobel Prize Dia-
logue and at the Futurium in Berlin. Media interest
in the topic has remained consistently high.

An innovative research project on agriculture, food,
and health in Bangladesh is about to be completed.
The Food and Agricultural Approaches to Reducing

Fig. 4: Reduced yields due to
ozone (fractional amounts,
no unit) in wheat production
(western variety). (Figure
modified from Agricultural
and Forest Meteorology 265:
Schauberger et al., Global
historical soybean and
wheat yield loss estimates
from ozone pollution consid-
ering water and temperature
as modifying effects, 1-15,
Copyright (2019), with per-
mission from Elsevier).

I

Peter Bobbert (German Medical Association), Annette Peters (Helmholtz Zentrum
Miinchen), Sabine Gabrysch (PIK & Charité) and Klaus Reinhardt (German Medical
Association) at the presentation of the Policy Brief for Germany. Photo: PIK

Malnutrition (FAARM) intervention study, underway
since 2013 and awarded the ‘Preis fiir mutige Wissen-
schaft’ (Award for Bold Research), aims to evaluate
the impact of a complex intervention with women'’s
groups — comprising home gardening, chicken rear-
ing and training on nutrition, hygiene and child care
— can improve the nutritional status of the women
and their young children (Wendt et al. 2019). The
endline survey included 2,700 women and their chil-
dren in 96 villages and collected data on anthropo-
metry, socio-economic, and nutrition indicators, as
well as taking blood, urine, and stool samples.

Ozone pollution reduces agricultural yields. In a
detailed, process-based analysis, Schauberger et
al. (2019) demonstrate that yields of wheat and
soybeans are significantly decreased by near-sur-
face ozone. This is particularly true for areas that
are farmed intensively or irrigated. The resulting
loss in wheat yields is estimated at approximately
15 per cent in Germany. There are uncertainties re-
garding the actual concentrations of near-surface
ozone and model parameters, so further research
is required in this area (Fig. 4).

The consumption of meat depends heavily on the
level of urbanization and income. This has been
demonstrated by a study conducted by Milford et
al. (2019), which evaluated data from 137 countries.
Meat consumption is a major driver behind the
negative impacts of agricultural production on the
environment but is difficult to influence via policy
instruments. Informational and educational cam-

paigns represent a promising approach in this area.

Science-based selection of adaptation measures is
being integrated in national implementation plans
(NDC: Nationally Determined Contributions and
NAP: National Adaptation Plans). The working
group has developed a scientific approach that is
used to evaluate and weight national adaptation
measures based on bio-physical and socio-eco-
nomic indicators (Murken et al. 2019). In addition,
the different agricultural systems (Shukla et al.
2019) as well as the perception of climate impacts
and preferences on the part of farmers must be
taken into consideration (Briissow, Gornott et al.
2019) in order to successfully implement adapta-
tion measures. The group’s work was presented at
COP25 during a UNFCCC side event and at the UN-
FCCC Africa Climate Week as well as in numerous
policy workshops together with the Deutsche Ge-
sellschaft fiir Internationale Zusammenarbeit (G1Z)
and the Federal Ministry of Economic Cooperation
and Development (BMZ), receiving a great deal of
attention at these events.

New data infrastructure for modelling climate im-
pacts on forest ecosystems in Europe is freely avail-
able. The working group has published a new data-
set for the modelling of climate impacts on forest
ecosystems (Reyer et al. 2019a). The PROFOUND
database provides data for complex vegetation
models and forms the basis for the regional forest

sector in the Inter-Sectoral Impact Model Intercom-
parison Project (ISIMIP). It is freely available and
can be explored via an R package (Silveyra-Gonza-
lez et al. 2019). Testing of the database was carried
out based on the open access process for PIK's 4C
forest model (Lasch-Born et al. 2019) and was used
to compare the mortality sub-models of 15 vegeta-
tion models (Bugmann et al. 2019). This model
comparison showed that the mortality of trees rep-
resents one of the greatest uncertainties with re-
spect to assessing climate impacts on forests.

Water conflicts in sub-Saharan Africa are likely to
increase significantly due to the influence of climate
change and in light of current rates of population
growth. Liersch et al. (2019) show that irrigation
demand in 2045, as planned by the local authorities,
corresponds to one third of the water available in
the Upper Niger river. The Niger river is seen as a
lifeline flowing across the Sahel, and the upstream
water consumption may not only endanger down-
stream water use and human well-being but also
reduce the ecologically important wetland area of
the Inner Niger Delta by 20 per cent (Fig. 5).

A majority of climate models assume decreased
availability of water due to the influence of climate
change in Central and Eastern Europe. Didovets et al.
(2019) show that the number and severity of floods
in the region could increase despite conditions that
will potentially be drier overall. Their study examines
how extreme flooding will develop under the condi-
tions of various scenarios. Depending on the warm-
ing signal, a smaller or greater increase in the 30-year
flood level is forecast in the Carpathian region.
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Fig. 5: Observed precipitation anoma-
lies in the Upper Niger Basin from
1910 to 2013 (data: GPCC Full Data
Reanalysis Version 7.0 at 0.5°). Hori-
zontal black lines relate to the 15th
percentile (lower), the 50th percentile
(zero line), and the 8sth percentile
(upper) of the annual precipitation
anomalies. (Liersch et al. 2019 — Jour-
nal of Hydrology: Regional Studies)

A city’s expansion always has a stronger influence
on urban emissions than population density does.
Ribeiro et al. (2019) came to this conclusion based
on a scaling analysis for cities of different sizes. To
this end, the group compared agglomeration effects
with the influence of population density and devel-
oped a formalism that is analogous to the familiar
Cobb-Douglas production function. Based on this
approach, the results can be used to draw conclu-
sions (e.g. for planning purposes) on how density

12000

needs to decrease as a city grows so that emissions
do not increase accordingly.

However, the group demonstrated that significant
potential also exists on an individual basis for Berlin,
among other cities. Targeted intervention measures
in households could decrease the individual COzeq
footprint (lifecycle emissions) within a year by approx.
11 per cent (Reusswig et al. 2020). This demonstrates
that consumer behaviour offers significant scope in
terms of making climate policies more ambitious.
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Fig. 6: Carbon foot-
print of households
in the Climate-Neu-
tral Living in Berlin
project for 2017 and
2018 in comparison
to the national aver-
age by sectors (Fig.
by S. Bock, PIK)

Doctorates

Name Institution Topic

Xiaoxi Wang Humboldt-Universitdt  Political Economy and Land Use Dynamics: Quantifying Impacts of
zu Berlin Land Governance on Deforestation, Food Prices and Trade Patterns

Wei Weng Humboldt-Universitit  Aerial river management for future water in the context of land use
zu Berlin change in Amazonia

Belesova, K., Gornott, C., Milner, )., Sié, A, Sauerborn, R.,
Wilkinson, P. (2019): Mortality Impact of Low Annual Crop
Yields in a Subsistence Farming Population of Burkina
Faso under the Current and a 1.5°C Warmer Climate in

2100. — Science of the Total Environment

Gabrysch, S., Nesbitt, R. C., Schoeps, A., Hurt, L., Soreme-
kun, S., Edmond, K., Manu, A, Lohela, T. ]., Danso, S.,
Tomlin, K., Kirkwood, B., Campbell, O. M. R. (2019): Does
facility birth reduce maternal and perinatal mortality in
Brong Ahafo, Ghana? A secondary analysis using data on
119 244 pregnancies from two cluster-randomised con-
trolled trials. — The Lancet Global Health

Krahnert, K., Briick, T., Di Maio, M., Nistico, R. (2019): The
effects of conflict on fertility: Evidence from the genocide

in Rwanda. — Demography

Kriewald, S., Pradhan, P, Costa, L., Cantu Ros, A., Kropp,
J.P. (2019): Hungry cities: how local food self-sufficiency
relates to climate change, life styles and urbanization. —

Environmental Research Letters

Miiller, C., Elliott, )., Kelly, D., Arneth, A., Balkovic, )., Ciais,
P., Deryng, D., Folberth, C., Hoek, S., Izaurralde, R.C.,
Jones, C.D., Khabarov, N., Lawrence, P., Liu, W., Olin, S.,
Pugh, TA.M., Reddy, A., Rosenzweig, C., Ruane, A.C,,
Sakurai, G., Schmid, E., Skalsky. R., Wang, X., de Wit, A.,
Yang, H. (2019): The Global Gridded Crop Model Inter-

comparison phase 1 simulation dataset. — Scientific Data

Murken, L., Aschenbrenner, P., Chemura, A., Hattermann,
F., Koch, H., Lehmann, |., Liersch, S., Roehrig, F., Schau-
berger, B., Yalew, A., Gornott, C. (2019): Climate risk anal-
ysis for identifying and weighing adaptation strategies in
Ghana'’s agricultural sector. A report prepared by the Pots-
dam Institute for Climate Impact Research for the
Deutsche Gesellschaft fiir Internationale Zusammenar-
beit GmbH on behalf of the German Federal Ministry for

Economic Cooperation and Development

Petr, M., Vacchiano, G., Thom, D., Mairota, P., Kautz, M.,
Gonzalves, L., Yousefpour, R., Kaloudis, S., Reyer, C.P.O.
(2019): Inconsistent recognition of uncertainty in studies
of climate change impacts on forests. — Environmental

Research Letters Reviews

Ribeiro, H.V., Rybski, D., Kropp, J.P. (2019): Effects of
changing population or density on urban carbon-dioxide

emissions. — Nature Communications

Shukla, R., Agarwal, A., Gornott. C., Sachdeva, K., Joshi,
P.K. (2019): Farmer typology to understand differentiated
climate change adaptation in Himalaya. — Nature Scien-

tific Reports

Wortmann, M., Bolch, T, Su, B., Krysanova, V., (2019): An
efficient representation of glacier dynamics in a semi-
distributed hydrological model to bridge glacier and river

catchment scales. — Journal of Hydrology
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Climate change will influence societies in

very complex ways. The changes we’re Research Department 3 - R Transformation
already experiencing today can help us Transformation Pathways Pathways
better understand the consequences we

have to expect at 2°C or 3°C of global Heads: Katja Frieler & Elmar Kriegler

. Deputies: G Lud Matthias Mengel
warming. For example, we see that extreme eputies: Gunnar tugerer & Matthias Menge

events often have longer-lasting economic

repercussions than we would expect based ' How can climate protection scenarios and climate change risks be researched in an integrated
on previous standard model assumptions. - . manner?

We aim at updating these assumptions to Climate change will affect every area of society. We are developing integrated analyses of strategies

further improve our understanding of \ = A 1 ' to prevent emissions and residual climate impacts, embedding these in the context of sustainable

future risks. 4 development.

The research department’s key topics and goals are:

« Analysing the requirements, costs, and options involved in long-term climate protection path-
ways as well as ways of combining and comparing them with the corresponding biophysical and
social consequences of climate change.

« Central areas of the integrated analyses are the transition of energy and land use as well as
the impact on macro-economic development and migration.

« Analysing the political and economic instruments for preventing climate change and carrying
out the necessary transformation of energy and land use systems around the world.

« Examining interactions between climate protection, climate impacts, and sustainable
development, including the extent that sustainable development goals (SDGs) can be achieved.

Structure of Research Department 3

Political and social action dg1res g Heads: Elmar Kriegler (acting) & Katja Frieler (acting), Deputies: Gunnar Luderer & Matthias Mengel,

integrated perspective of the risks presented Coordination: Simon Kleineweber

by climate change as well as the opportuni- Pathway-specific Climate Risks Mitigation and Sustainable Development Pathways
ties and challenges involved in climate
£ Impacts of Data-Centric Economic Modeling Land-Use Energy Climate &
protection_ We describe these risks, opportu- Climate Change Modeling of Climate Change Management Systems Energy Policy
y i on Human of Cross-
nities and challe”ges n Computer simula_ Population Sectoral Event-based Macroeconomic
! | Dynamics Impacts modelingof ~ modeling of

economic climate change
impacts of mitigation and

tions of transformation pathways. Compar-

ing these pathways with political and social climate change  impacts
targets fOI’ climate protection allows us to Jacob Matthias Christian Marian Alexander Gunnar Michael
Schewe Mengel Otto Leimbach Popp Luderer Pahle

provide decision-makers with important

Research Software Engineering for Transformation Pathways

insights that may serve as guidance for their Jan Philipp Dietrich & Lavinia Baumstark

decisions.

Research Department 3 (RD3) comprises two pathways to protect the climate and the risks, ben-
research areas: ‘Pathway-specific Climate Risks’, efits, challenges, and opportunities associated with
headed by Katja Frieler and ‘Mitigation and Sustain- ~ them. A cross-cutting group is dedicated to studying
able Development Pathways’, headed by Elmar Krie- ‘Research Software Engineering for Transformation
gler. Seven working groups examine transformation Pathway Analysis’. Moreover, two FuturelLabs are
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associated with the department: one conducts re-
search on ‘Security, Ethnic Conflicts, and Migration’,
the other research on ‘Public Economics and Cli-
mate Finance’ in close cooperation with the MCC.

Selected results

ISIMIP advances harmonization of climate impact
modelling. ISIMIP3, the third phase of ISIMIP, has
recently started. Historical climate forcing data
now includes a climate counterfactual to facilitate
impact attribution. Future climate forcing has been
updated to the latest generation of climate models.
A machine-readable protocol improves transpar-
ency and automates validation of curated impact
model results. ISIMIP3 also includes a new sector
on wildfires. Furthermore, the group develops the
new ISlpedia Internet portal, a platform (currently
available as a prototype) that broadcasts ISIMIP
findings to a non-scientific audience.

Model-based attribution of historic impacts of climate
change. A counterfactual with estimated impacts in a
world that would have been without climate change is
necessary to address impact attribution. ISIMIP has
now laid the groundwork for this type of attribution by
providing counterfactual climate data and making an
attribution experiment first priority in ISIMIP3.

Assessing the impacts that climate change has on
migration patterns. A computer model that was
newly developed in the department makes it possible
to simulate the global network of international migra-
tion in a dynamic manner. The model makes a dis-
tinction between emigration, transit migration, and
return migration and considers the key role played by
diaspora. Using this approach, the model is capable
of reproducing net migration rates over the past 25
years for many major countries based only on na-
tional differences in income levels (Rikani & Schewe,
submitted). Climate change is expected to influence
the development of national income, and the new
model is designed to be able to quantify this indirect
effect of climate change on migration patterns.

Disaster-induced displacement influences popula-
tion dynamics. Based on hydrological simulations
generated within the Inter-Sectoral Impact Model
Intercomparison Project (ISIMIP), a study involving
RD3 demonstrated that the global risk of internal
displacement due to river flooding would roughly
double if the world’s temperature increased by 2°C
above pre-industrial levels. This research was con-
ducted in collaboration with the Internal Displace-
ment Monitoring Center in the run-up to COP25
(Ginnetti et al. 2019) and is to be extended to other
natural risks represented in ISIMIP.

Tropical cyclones and river flooding have long-term
negative impacts on economic growth. An RD3
study analysed how countries’ economic growth
responded to tropical cyclones and river floods and
how these responses depend on the stage of devel-
opment. Both types of events have significant nega-
tive impacts on economic growth which are still evi-
dent 15 years later. Tropical cyclones have approxi-
mately double the impact of river floods in terms of
impeding economic growth. The study shows that
the stage of economic development does not — as is
often assumed — offer protection against the long-
term consequences of these extreme events in all
cases. As a result, tropical cyclones, for instance,
impede economic growth in developed countries
more severely than in least developed countries.
Lower investment rates and a deterioration of trade
balances are the key channels via which tropical cy-
clones and river floods inhibit economic growth in
the affected countries, regardless of their stage of
development (Krichene et al., in preparation).

Analysing long-term effects of climate-related loss
events on economic development. The study con-
ducted by Piontek et al. (2019) compares the long-
term effects of climate-related loss events, which
impact the production system via various channels,
including the loss of GDP, capital, labour supply,
and productivity (see Fig. 7). The study found that
the long-term effects and particularly the time the

economy takes to recover heavily depend on the chan-
nel through which the loss occurred. The typical case
in literature (direct loss of production in the GDP) has
by far the least effect. Depending on their persistence,
loss events that continually recur can potentially en-
tail very large declines in prosperity. System-internal
options for adaptation are limited and can be over-
powered. For this reason, it is important to quantify
channel-specific losses and consider them in inte-
grated analyses so losses can be realistically assessed.

Models and scenarios for biodiversity and ecosys-
tem services. By collaborating in an IPBES expert
group, researchers from RD3 contributed to one of
the first comparisons of scenarios and models relat-
ing to biodiversity and ecosystem services (Rosa et
al. 2019, Pereira et al., submitted).

Improved understanding of land-based climate
protection measures. A bottom-up assessment of
strategies to reduce emissions in the agricultural
sector showed that climate protection measures
in the agricultural and forestry industries could
contribute approximately 30 per cent of the global
emissions reductions that are required by 2050 to
achieve the 1.5°C-degree target. In this context, sce-
nario analyses with the MAgPIE integrated land-use
model also highlighted the significant role played by
targeted conservation of peatlands and by peatland
regeneration (Humpendder et al., submitted).

The reduced damage to health and the environment
outweighs the additional economic burden associ-
ated with an accelerated coal phase-out(Rauner et
al., 2019 accepted). An accelerated phase-out of
coal offers significant benefits for local environ-
ments and health that outweigh the direct economic
costs. At the same time, an accelerated coal phase-
out will lead to a considerable reduction in the
carbon emissions gap, particularly for key regions
such as India and China (see Fig. 8). The effects
on the environment and human health can be felt
immediately in both spatial and temporal terms, in
contrast to climate losses. Including these effects
can therefore contribute significantly to resolving
the tragedy of the global commons in climate policy
that is caused by the discrepancy between the na-
tional burden involved in decarbonization costs and
the benefits from reducing the impacts of climate
change, which are shared internationally.

Fig.7: The diagram shows the changes in the aggregated
gross domestic product for 150 years after the initial
shock (in 2050). The lines in different colours show the
dynamics that are triggered through various loss chan-
nels. The direct shock to the GDP (red line) is the typical
case in literature regarding losses. Losses in productivity
have the longest recovery times in the economy.
(Reprinted by permission from Springer Nature: Envi-
ronmental and Resource Economics: Economic Growth
Effects of Alternative Climate Change Impact Channels
in Economic Modelling, F. Piontek et al., copyright 2019)

Development of a version of the integrated energy-
economy-climate model REMIND geared towards
Germany and Europe. The REMIND-EU version of
the model describes Germany and other key EU
Member States as individual model regions, ena-
bling a detailed climate policy analysis as well as
a more in-depth analysis of the German and Euro-
pean transformation pathways towards emissions
neutrality in the global context. A key feature of
REMIND-EU is its high resolution with respect to
policies and sectors, which permits a more detailed
climate policy assessment.

An effective phase-out of coal can only succeed if
carbon allowances are cancelled. If Germany phases
out coal without cancelling allowances in the EU
Emissions Trading Scheme, there is a risk that no
additional emissions savings will be made at the
EU level. This analysis was published in May in the
journal Energiewirtschaftliche Tagesfragen (Pahle
et al. 2019 ; see Fig. 9) and also formed part of the
report published by the MCC and PIK on options for
reforming carbon pricing, which was commissioned
by the German Advisory Council on the Environ-
ment. It was covered extensively by the German
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Fig. 8: The figure shows carbon emissions reduction effects for China, India, and the world as a whole.
(Reprinted by permission from Springer Nature: Nature Climate Change: Coal exit health and environmental
damage reductions outweigh economic impacts, S. Rauner et al., copyright 2020)

media (including Der Spiegel, FAZ, Die Zeit, and
Stiddeutsche Zeitung newspapers) and triggered a
debate that ultimately prompted the German gov-
ernment to approve the deletion of allowances in
its law regulating the country’s phase-out of coal.

Rising interest rates could jeopardize the energy
transition and the continued expansion of renew-
able energies. Capital costs for renewable energies
will increase significantly if interest rates in Europe
rise to ‘pre-crisis levels’. Political decision-makers
have scarcely been aware of this macroeconomic
risk to the energy transition prior to this. In order
to prevent a reduction of investments in renewable
energies due to changes in interest policies, it is

Change of emissions through coal phase out
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essential to introduce an innovative regulation
framework that aims, for example, to increase
capacities for renewable energies (Schmidt et al.
2019).

The REMIND energy-economy model is now open
source on GitHub. This model calculates optimal
investments for regions around the world, both in
the macroeconomic sector as well as in various en-
ergy sectors, taking into account international trade
of resources, goods, and emissions allowances. It
thus enables a detailed analysis of technological
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Fig. 9: The diagram shows the reductions in emissions that would be achieved if Germany phased out coal (red bar) in comparison
to a reference scenario without a coal phase-out. The blue and grey bars also refer to the additional emissions that would be emitted
elsewhere in the EU if Germany phased out coal. (Pahle, M. et al.: Die unterschiitzten Risiken des Kohleausstiegs. Energiewirtschafi-

liche Tagesfragen G9. Year (2019), issue 6)

options and policy measures to prevent climate
change. A range of tools for preparing input data,
documenting code, and analysing results was pub-
lished alongside the model. All these steps further
increase the transparency of the models, enhance
the visibility of the research behind them, and pro-
mote open science. In this same context, current

developments in the MAgPIE global land-use model
(which was transferred to an open source format
last year; see Dietrich, et al., 2019). Supported by
an initial introduction workshop on the model that
was open to the public, new collaborations with in-
ternational partners from the UK, India, and Brazil
came together in a very short space of time.

Completed doctorates

Name Institution Topic

Gambardella,  Technische Universitit Berlin A Renewable Energy Dominated Power Market: Challenges and
Christian Solutions for Market Design and Policy Instruments

Dietrich, J., Bodirsky, B., Humpenéder, F., Weind|, I.,
Stevanovi¢, M., Karstens, K., Kreidenweis, U., Wang, X.,
Mishra, A., Klein, D., Ambrésio, G., Araujo, E., Yalew, A.,
Baumstark, L., Wirth, S., Giannousakis, A., Beier, F., Meng-
Chuen Chen, D., Lotze-Campen, H., Popp, A. (2019): MAg-
PIE 4 — A modular open source framework for modelling

global land-systems. — Geoscientific Model Development

Friedrich, M., Smeekes, S., Urbain, J.-P. (2019 accepted):
Autoregressive wild bootstrap inference for nonparametric

trends. — Journal of Econometrics

Gidden, M. J., Riahi, K., Smith, S. )., Fujimori, S., Luderer,
G., Kriegler, E., Vuuren, D. P. van, Berg, M. van den, Feng,
L., Klein, D., Calvin, K., Doelman, J. C., Frank, S., Fricko,
0., Harmsen, M., Hasegawa, T., Havlik, P., Hilaire, J., Hoe-
sly, R., Horing, J., Popp, A., Stehfest, E., Takahashi, K.
(2019): Global emissions pathways under different socio-
economic scenarios for use in CMIP6: a dataset of harmo-
nized emissions trajectories through the end of the cen-

tury. — Geoscientific Model Development

Lange, S. (2019): Trend-preserving bias adjustment and
statistical downscaling with ISIMIP3BASD (v1.0). — Geo-

scientific Model Development

Luderer, G.; Pehl, M.; Arvesen, A.; Gibon, T.; Bodirsky, B.
L.; Sytze de Boer, H.; Fricko, O.; Hejazi, M.; Humpenéder,
F.; lyer, G.; Mima, S.; Mouratiadou, |.; Pietzcker, R. C,;
Popp, A.; Berg, M. van den; Vuuren, D. van; Hertwich, E.
G. (2019): Environmental co-benefits and adverse side-
effects of alternative power sector decarbonization strate-

gies. — Nature Communications

Nauels, A., Giitschow, )., Mengel, M., Meinshausen, M.,
Clark, P. U., Schleussner, C.-F. (2019): Attributing long-
term sea-level rise to Paris Agreement emission pledges.
— Proceedings of the National Academy of Sciences of the
United States of America (PNAS)

Piontek, F., Kalkuhl, M., Kriegler, E., Schultes, A., Leim-
bach, M., Edenhofer, O., Bauer, N. (2019): Economic
Growth Effects of Alternative Climate Change Impact
Channels in Economic Modelling. — Environmental and

Resource Economics

Rauner, S., Bauer, N., Dirnaichner, A., Van Dingenen, R.,
Mutel, C. and Luderer, G. (2019 accepted): Coal exit health
and environmental damage reductions outweigh econo-

mic impacts. — Nature Climate Change

Roe, S., Streck, C., Obersteiner, O., Griscom, B., Harris,
N., Hasegawa, T., Hausfather, Z., Havlik, P., House, .,
Nabuurs, G., Popp, A., Sanderman, J., Smith, P, Stehfest,
E., Lawrence, D. (2019): Contribution of the land sector to
a 1.5°C World Nature Climate Change

Schewe, J., et al. (2019): State-of-the-art global models
underestimate impacts from climate extremes. — Nature

Communications
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Climate change is causing extreme events to
occur more frequently in a wide spectrum of
areas that are essential for our lives — from
severe weather to mega outages in the energy
system. We are responding by developing
innovative methods based on a combination of
complexity science with machine learning and
data science to gain a more detailed under-
standing of Earth as a complex system and
substantially improve our ability to predict a

diverse range of extreme events.

We try to find principles that govern these
decisions.in data and then use them in
numerical models to understand possible
future evolutions of .our society. We are
searching for the next generation of

saciety.

Every day people make decisions that.are
relevant. for the climate problem — both to

prevent carbon emissions, but also to adapt.

equations for a morestable and sustainable

Research Department 4 -
Complexity Science

Heads: Jiirgen Kurths & Anders Levermann
Deputies: Norbert Marwan & Leonie Wenz

Rod Seonie

How can we gain insights from the theory of complex systems for climate and

sustainability research?

We focus on the following research areas:

« Analysing the emergence of structures in complex networks as a novel approach in

order to model heterogeneous climate impacts and the interactions in socio-economic systems.

« Data-based modelling of climate-related decisions, global cascades of damage,

and analysis of economic impacts.

- Developing methods of nonlinear time series analysis, machine learning, and visualization
techniques and their application to observations of the Earth system with a focus on

extreme events.

Structure of Research Department 4

Heads: Jirgen Kurths & Anders Levermann, Deputies: Norbert Marwan & Leonie Wenz,
Coordination: Gabriele Pilz & Anja Bruhn

Network-, Stability- and Dynamical
Systems Analysis

Nonlinearity, Big Data and Machine Learning

Dynamics, stability Numerical Development Data-based Network- and
and resilience of analysis of of advanced analysis of machine-learning-
complex hybrid global economic time series analysis climate based prediction of

infrastructure impacts techniques decisions extreme events

networks

Frank Sven Norbert Jiirgen
Hellmann Willner Marwan Kurths

Computational Methods and Visualisation
Thomas Nocke

Research Department 4 (RD4) comprises two
research areas with a total of five working groups
that continually develop and apply the theory of
complex systems in research on the climate and
sustainability. Each working group is involved in a
number of projects that receive third-party funding.
Visualization techniques and methods of applying
them to the Earth system are supportive activities
within the department. Two FuturelLabs are also
hosted by the department so the methods and
expertise developed in RD4 can be incorporated

in cross-departmental projects and particularly to
promote research on machine learning and game
theory. Particularly noteworthy is the research de-
partment’s active involvement in major projects led
by the Deutsche Forschungsgemeinschaft (German
Research Foundation), including the 1984 Hybrid
and Multimodal Energy Systems priority pro-
gramme, the 1740 International Research Training
Group, the 2043 NatRiskChange research training

group, and the Math+ cluster of excellence.
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Selected results

Progress on the resilience and stability of network
systems. The working group arrived at a wide range
of important findings on the resilience and stability
of network systems last year. This included deriv-
ing general equations that reflect the propagation of
complex disturbances on networks. Work on the sur-
prising influence that line losses have on the stability
of power grids as well as a publication on delays
were completed and will be published in early 2020.

elena international GmbH spin-off. Direct current
networks were also addressed in the group’s re-
search. Initial results on the resilience of larger or-
ganizational units were achieved in the 1984 (CoCo-
Hype) priority programme led by the DFG. Funded
by an EXIST grant and a SAW transfer project, the
elena international GmbH spin-off was founded
during the course of the year and is co-developing
an open source library for stability analyses with our
research group. New exploratory projects that ad-
dress the application of statistical physics methods
in the infrastructure context are already showing

high potential (Lindner et al. 2019).

Fig. 10: Example of an economic
agent in the Acclimate model. Suppliers
Embedded in the global supply
network, the company sources
goods required for production
from various suppliers and
markets the finished goods in
response to demand for them.
Shocks such as those caused
by extreme weather events can
impair production and lead to
delivery bottlenecks and pricing
signals at the local level in the
model (Sven Willner, PIK).

Metal, South Korea

Petrol, Japan

Petrol, China :

Global supply network

Integrating future climatic and economic scenarios
into the Acclimate model. The Acclimate model sim-
ulates cascades of production outages and pricing
signals in the global supply network (see Fig. 10).
The working group extended the model, allowing
the underlying ‘baseline state’ to follow economic
scenarios, such as those taken from equilibrium
models. Also, it now incorporates climate impacts
caused by river flooding, tropical cyclones, and heat-
waves as shocks. This allowed the analysis of the
interactions between shocks caused by various ex-
treme weather events. Such interactions — both tem-
poral and spatial — significantly enhance the severity
of the overall damage caused. Preparations have
been made for the publication of these findings.

Integrated assessment on climate impacts from a
‘bird’s eye perspective’ Simple, global models that
use an integrated approach to consider both the
economic as well as the climate system are ideal
when it comes to understanding the interplay of
mitigation and climate impacts. The working group
consistently integrated a relationship between tem-
perature and economic growth that was established
using empirical methods into such an integrated
assessment model. A subsequent cost-benefit cal-
culation clearly indicates that the 2°C target of the
Paris Agreement is ideal when comparing costs

and benefits.

Manufacturing, Japan  5.9M USD/day Consumption, USA

Firm Consumer

Demand request
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Transport chain

Nonlinear time series analysis combined with
complex networks. Nonlinear time series analysis
methods have improved substantially in recent
years based on an original combination with tech-
niques that were developed for complex networks.
Time series can be transformed into networks by
their recurrence properties, transition probabili-
ties, cycles, and local rank orders. In a study, these
different approaches were compared, summa-
rized, and illustrated with examples of application
(Zou et al. 2019).

Robust methods for recurrence analysis. The
group’s methodological research focused on impor-
tant unsolved questions in the field of recurrence
analysis, particularly regarding artefacts caused by
oversampling and boundary effects. It proposed
new techniques that enable more robust and reli-
able recurrence analyses, especially for the oscillat-
ing behaviour of complex systems (Kraemer & Mar-
wan 2019). These methods enabled the detection of
key regime transitions in the climate in East Africa
within the last 45,000 years (Trauth et al. 2019).

Successful application to palaeoclimate data. An
approach developed in recent years for the time
series analysis of palaeoclimate data with irregular
sampling and dating uncertainties was successfully
applied to the analysis of palaeoclimate datasets. By
comparing the variability in the palaeoclimate data
at two different locations in Germany, the group
succeeded in reconstructing the migration of the
border between the (western) maritime and (east-
ern) continental climate zone for the past 4,000
years (Breitenbach et al. 2019).

Impact of temperature changes on economic power.
In a joint effort with MCC, the group analysed how
temperature changes affect economic productiv-
ity in the short and long term. Detailed economic
data (~1,500 regions worldwide, in part from 1900)
were combined with climate observations for this
purpose. The identified relationship was used to cal-
culate economic damages under future warming to

determine a global damage function, and estimate
the social cost of carbon (Kalkuhl & Wenz, submit-
ted in 2019).

Economically optimal climate target and algorithm
for projecting the trade network. Recent empirical
findings on the impacts of climate on economic
growth were weighed against state-of-the-art miti-
gation costs from the REMIND model in a cost-
benefit analysis. In line with Glanemann et al. 2020,
this analysis showed that the 2°C target is also
optimal from an economic perspective (Ueckerdt
et al. 2019). With regard to the indirect economic
impacts of weather extremes that can occur due to
repercussions in today's closely interlinked global
trade network, an algorithm was developed to pro-
vide scenario-based projections of how this network
might likely evolve in the coming decades.

Efficient strategies for controlling epidemics. The
group developed a system of evolutionary algo-
rithms for handling the immunization problem,
which is currently one of the main problems in the
network sciences. The new model exhibits signifi-
cant advantages in almost all networks compared
to standard modern strategies, both in terms of the
optimal immunization threshold as well as the aver-
age size of the largest cluster. This yields promis-
ing prospects for developing efficient strategies for
controlling epidemics as well as for improving the
resilience of infrastructure and protecting existing
networks against cyberattacks (Liu et al. 2019).

Long-term forecasting of the El Nifio—Southern
Oscillation (ENSO) as a fundamental climate
phenomenon. Forecasting ENSO as early and reli-
ably as possible is still a highly relevant challenge.
The ‘spring predictability barrier’ remains a chal-
lenging problem for long-lead-time forecasting
(> 6 months). In order to overcome this barrier, the
group developed an analysis tool called System-
Sample-Entropy (SysSampkEn). For the first time,
this technique makes it possible to predict El Nifio
events with a forecasting period of one year and a
high degree of accuracy (Meng et al. 2019). Another
new data-driven model for analysing and forecast-
ing the sea-surface temperature is based on linear
dynamic mode (LDM) decomposition of observa-
tion data and was derived from a recently developed
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Fig. 11: Long-term El Nifio forecasting via SysSampEn. The red circles indicate the 22 nodes in the Nifio 3.4 region with a spatial
resolution of 5° x 5°. The curves are examples of the temperature anomaly time series for three nodes in the Nifio 3.4 region for one
specific year, and several examples of their sub-sequences are marked in black. SysSampEn is roughly equal to the negative natural
logarithm of the conditional probability that two originally similar sub-sequences (within a specific tolerance range) remain the
same for the next p points for m sequential data points. The sub-sequences may be taken from either the same or from different
time series. (Meng, J.; Fan, J.; Ludescher, |.; Agarwal, A.; Chen, X.; Bunde, A.; Kurths, J.; Schellnhuber, H. J. (2019): Complexity-
based approach for El Nifio magnitude forecasting before the spring predictability barrier. In: Proceedings of the National Academy
of Sciences of the United States of America (PNAS), 10.1073/pnas.1917007117)

approach for reducing nonlinear dimensionality. At
the heart of this machine learning approach is the
ability to consider simple dynamic characteristics
of the observed system by identifying its dominant
timescales. The method is being applied to the
anomaly field of the sea-surface temperature in the
tropical belt, in which ENSO plays the dominant
role with respect to variability. A critical comparison
shows that the new model has a high forecasting ca-
pability in comparison to established ENSO models
(Gavrilov et al. 2019).

Development of a new structured machine learn-
ing approach for identifying partial differential equa-
tions (PDEs) from data. Identifying reliable physical
models, often in the form of PDEs, is of major sig-
nificance for many applications. Data-driven meth-
ods for discovering PDEs have attracted a great
deal of attention recently along with the explosive
increase of high-resolution data and computing
resources. We used structured machine learning to
develop a novel approach for identifying PDEs with
both constant as well as spatially varied coefficients.
In doing so, we formulated the identification prob-
lem of parametric PDEs as a mixed optimization
problem in which block structures are explicitly uti-
lized. Examples of paradigmatic nonlinear systems
demonstrate that the proposed algorithm is highly
effective even when used for a limited number of
measurements (Li et al. 2019).

Development of data visualizations. In the topic
area visual analytics, scalable information visualiz-
ation techniques for multi-variant, regional climate
ensemble data were tested and implemented for
the specific application of Peruvian regional model
simulations (EPICC project). A completely revised
version of the KlimafolgenOnline (Climate Impacts
Online) web portal was designed, implemented,
and tested (with RD2) with a focus on presenting
regional climate data visually. We conducted a study
on the characteristics of hockey stick visualizations
in various web contexts (e.g. IPCC, climate change
denier blogs) as part of a mixed methods project.
The successful work that is being carried out in
the area of big data-based climate services for the
financial sector was continued in cooperation with
the Swiss fintech CarbonDelta (now MSCI) in the
Climate-KIC projects (with RD3).

Adjoint associate professorship with Chalmers
University of Technology in Sweden. We stepped
up our cooperation with Chalmers University of
Technology through an adjoint associate professor-
ship position. Together with Université catholique
de Louvain (UCL), we expanded the IdrisLib library
to include verified methods for discrete monadic
systems and for Bayesian inference in preparation
for the TiPES project.

Completed doctorates

Name Institution Topic

Agarwal, Ankit  University of Potsdam

Unravelling spatio-temporal climatic patterns via multi-scale

complex networks

Ciemer, Catrin  Humboldt-Universitit zu Berlin ~ Complex systems analysis of changing rainfall regimes in South
America and their implications for the Amazon rainforest

Ekhtiari, Nikoo Humboldt-Universitat zu Berlin  Interactions between water-bodies and atmosphere at regional
to global scales

Franke, Jasper ~ Humboldt-Universitit zu Berlin ~ Networks of the Late Quaternary — Case Studies on Complex
Network Approaches on Palaeoclimate Time Series

Oztiirk, Ugur  University of Potsdam

Learning more to predict Landslides

Vinke, Kira Humboldt-Universitat zu Berlin  Unsettling Settlements: Cities, Migrants, Climate Change —
Rural-Urban Climate Migration as Effective Adaptation?

Breitenbach, S.F.M., B. Plessen, S. Waltgenbach, R.
Tjallingii, J. Leonhardt, K. P. Jochum, H. Meyer, B. Gos-
wami, N. Marwan, D. Scholz (2019): Holocene interaction
of maritime and continental climate in Central Europe:
New speleothem evidence from Central Germany. — Glob-
al and Planetary Change

Ciemer, C., Boers, N., Hirota, M., Kurths, J., Miller-Hans-
en, F., Oliveira, R. S., Winkelmann, R. (2019): Higher resil-
ience to climatic disturbances in tropical vegetation
exposed to more variable rainfall. - Nature Geoscience

Glanemann, N., Willner, S. N., Levermann, A. (accepted
2019): Paris Climate Agreement passes the cost-benefit
test. — Nature Communications

Levermann, A., Feldmann, J. (2019): Scaling of instability
time-scales of Antarctic outlet glaciers based on one-
dimensional similitude analysis. — The Cryosphere

Levermann, A., Winkelmann, R., Albrecht, T., Goelzer, H.,
Golledge, N. R., Greve, R., Huybrechts, P, Jordan, J.,
Leguy, G., Martin, D., Morlighem, M., Pattyn, F., Pollard,
D., Quiquet, A., Rodehacke, C., Seroussi, H., Sutter, J.,
Zhang, T., Van Breedam, ., DeConto, R., Dumas, C.,
Garbe, J., Gudmundsson, G. H., Hoffman, M. ., Humbert,
A., Kleiner, T., Lipscomb, W., Meinshausen, M., Ng, E.,
Perego, M., Price, S. F., Saito, F., Schlegel, N.-J., Sun, S.,
Wal, R. S. W. van de (accepted 2019): Projecting Antarcti-
ca’s contribution to future sea-level rise from basal ice-
shelf melt using linear response functions of 16 ice-sheet
models (LARMIP-2). — Earth System Dynamics

Li, X., Li, L., Yue, Z., Tang, X., Voss, H. U., Kurths, J., Yuan,
Y. (2019): Sparse learning of partial differential equations
with structured dictionary matrix. — Chaos

Liu, Y., Wang, X., Kurths, J. (2019): Framework of evolu-
tionary algorithm for investigation of influential nodes in
complex networks. — [EEE Transactions on Evolutionary
Computation

Meng, )., Fan, )., Ludescher, J., Agarwal, A., Chen, X., Bun-
de, A., Kurths, )., Schellnhuber, H. J. (2019): Complexity-
based approach for El Nifio magnitude forecasting before
the spring predictability barrier. — Proceedings of the
National Academy of Sciences of the United States of
America (PNAS)

Strnad, F. M., Barfuss, W., Donges, ). F., Heitzig, J. (2019):
Deep reinforcement learning in World-Earth system models
to discover sustainable management strategies. — Chaos

Zou, Y., Donner, R. V., Marwan, N., Donges, J. F,, Kurths,
J. (2019): Complex network approaches to nonlinear time
series analysis. — Physics Reports



A new research format was initiated at PIK in 2019 in
the form of seven cross-departmental FutureLabs. These
entities focus on ambitious research topics of strategic
significance. The FutureLabs are exploratory, interdis-
ciplinary research initiatives that aim to respond more
rapidly to a continually changing research landscape

with emerging research questions.
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How can human well-being be achieved
within planetary boundaries? Headed by
Helga Weisz, this FutureLab seeks to un-
derstand the metabolism — the material and
energy streams - of various social systems
(countries, economic sectors, cities, house-
holds, etc.) and what it contributes to global
warming and other environmental impacts.

A recent finding by the FutureLab shows
that healthcare systems around the world
account for between 2 per cent and
5 per cent of global damage to the environ-
ment and human health. The first global
study of the environmental footprint of
healthcare systems examined airborne pol-
lutants in the form of greenhouse gas emis-
sions, particulates, nitrogen and sulphur
dioxides, and malaria risks due to deforest-
ation as well as the environmental indica-
tors of reactive nitrogen and water scarcity.
The selection of environmental indicators
considers not only the environmental im-
pact but also the adverse consequences for
health and demonstrate the extent to which
the provision of health services is damag-
ing to the environment and health in and of
itself. For this reason, one key challenge for
health services consists of reducing their
environmental impact while maintaining or

enhancing the well-being of the population.
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What are critical thresholds for tipping ele-
ments in the Earth system? How can the
resilience of the Earth system as a whole
be defined, characterized, modelled, and
measured? These are the key questions ad-
dressed by the FutureLab headed by Ricarda
Winkelmann and Jonathan F. Donges.

In order to gain a more detailed under-
standing of the interactions between tip-
ping elements in the Earth system based
on new mathematical approaches, the
FutureLab looked at areas such as the sta-
bility of the ice sheets in Greenland and
the Antarctic and presented its initial find-
ings in 2019. By using the PISM computer
simulation model for ice dynamics, the
group conducted the first comprehensive
analysis of the hysteresis behaviour of the
Antarctic ice sheet, identifying the critical
temperature values for individual regions
and corresponding early warning signals.
An analysis of the stability of Greenland’s
ice sheet demonstrated that the influence
of the prescribed flow law in ice-sheet mod-
els was generally underestimated in earlier
studies. This could result in a doubling
of the surface speeds in ice flows, which
would have far-reaching consequences for
future sea-level projections.




FutureLabs

FuturelLab

How do climate impacts and climate poli-
cies affect the most vulnerable population
groups? How is adaptation to and mitiga-
tion of the impacts of climate change af-
fected by inequality? These questions are
being addressed by the FutureLab dedicated
to Inequality, Human Well-Being, and De-
velopment starting in 2020.

This FutureLab will study inequality, hu-
man well-being and development from
an economic perspective, applying com-
plementary macro- and micro-economic
approaches. Policy analysis will be based
on innovative, state-of-the-art economic
modelling that explicitly considers the de-
sign of policies. The distributional impacts
of shocks and policies will be assessed
through the econometric analysis of em-
pirical micro data from low- and middle-
income countries.

FuturelLab

FutureLab

Which policy instruments can create a bal-
ance between necessary measures to pro-
tect the climate and rising prosperity? This
is the focus of the FutureLab headed by Kai
Lessmann and Matthias Kalkuhl (MCC).

Among other things, the research work
conducted by the FutureLab last year es-
tablished that non-binding climate policies
place fixed assets at risk. If a government
revises a climate policy it has previously
adopted, it decreases the value of the in-
vestments made in response to the policy.
However, investors who foresee that such
stranded assets will occur will refrain from
these investments — so the climate policy
wouldn’t have an incentive effect. A theo-
retical analysis of governments that are un-
able to determine binding climate policies
shows that their policy options are only ‘all
or nothing’: either a prohibitively high car-
bon tax or no carbon pricing.

How does climate change affect human
security, conflict risks, migration, and the
interaction between those phenomena?
The FutureLab headed by Jacob Schewe
addresses this question in its research.

By applying an innovative method, process-
based computer models from the ISIMIP
project can be used to calculate climate-
dependent variables that are presumed to
play a role in local conflicts. Such variables
include agricultural yields and the occur-
rence of droughts or floods. Together with
relevant socio-economic and political data,
these variables can then be tested with the
help of machine learning to determine their
significance with respect to violent conflicts

that occurred in the past.

FuturelLab

How can machine learning methods com-
plement process-based models to improve
our understanding of abrupt transitions,
extreme events, and their consequences in
the Earth system and help us predict them
more effectively? The FutureLab headed by
Niklas Boers examines these questions.

This FutureLab primarily uses methods
from the areas of complexity science and
machine learning to conduct data-driven
analyses of nonlinear and extreme behav-
iours in the Earth system. Complex net-
works are used to identify dependencies in
large volumes of data relating to the Earth
system. The FutureLab aims to use neural
networks and related machine learning
methods to capture emergent phenom-

ena that are challenging to model using

process-based methods. Its main objective
is to analyse abrupt climatic transitions in
the Earth system like those documented in
palaeoclimatic archives as well as extreme
events such as heatwaves, droughts, and
floods.

FutureLab

What are effective mechanisms and incen-
tives for cooperative climate protection by
agents interacting on various levels? The
FutureLab headed by Jobst Heitzig and
Ulrike Kornek (MCC) is exploring this ques-
tion.

Initial findings from a game theory model
show that an international compensation
fund can significantly enhance incentives
for countries to take part in ambitious ef-
forts to protect the climate. The distribution
principle of the compensation fund is deter-
mined according to a specific formula that
balances the countries’ different emissions
avoidance costs. In another study, the Fu-
tureLab identified strategies that succeeded
in keeping the model system within the
planetary boundaries on a permanent basis
and without significant losses of prosper-
ity based on a suitable temporal sequence
and combination of political measures. This
was done by applying the ‘deep reinforce-
ment learning’ method to stylized models
describing the global correlation between
the carbon cycle and economic system.
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— IT Services

— Administration

— Communications Team

— Directors’ Staff

— Science Management & Transfer

The heart of PIK is a supercomputer that can be used to conduct experiments — using data only, rather than a lab.
Here, PIK Director Johan Rockstrém explains the key role the computer plays in research at PIK to Greta Thunberg
and other guests. Photo: Greb

IT Services

Heads: Karsten Kramer

Nine employees and two trainees in the IT Services department provide high-quality digital services
that support the research conducted at PIK. The team plans, installs, and operates the entire IT
infrastructure at the Institute. At the heart of the infrastructure is a supercomputer with a hierarchi-
cal mass data storage system. The department’s portfolio of IT services also includes the provision
and maintenance of personal and server computers, software, data networks, cloud services, and
web portals along with the Institute’s printer fleet, media technology, and data backup system. In
2019, the team provided IT services for over 300 employees as well as over 150 guests.

Helpdesk & PC management

This area groups together tasks like the central
management of personal computers (PCs), laptops,
public workstations (PC pools) as well as process-
ing the majority of user queries and faults. Nearly
200 PCs were completely reconfigured and handed
over to users in 2019. The team successfully pro-
cessed and documented over 3,600 user queries.

Software & Systems

The spectrum of services in this area ranges from
aspects of IT that are readily apparent, such as pro-
viding software, to all background services that are
indispensable for the operation of the IT infrastruc-
ture. Over one hundred server systems are currently
deployed and managed internally at the Institute
based on a modern, secure visualization platform.
Amazon'’s flexible external EC2 infrastructure was
connected as a supplement to the Institute’s IT in-
frastructure in 2019. The first computers and net-
works were deployed via this cloud infrastructure for
projects with specific IT requirements.

Data Networks & Digital Communication

The consolidation of the Institute’s data networks
has been successfully completed. A new pair of
routers ensures the high availability of the Internet
connection for all internal data networks. Protec-
tion against attacks from the Internet has been
completely upgraded. The availability of networks,
email, and the website was excellent. In order to
support video and web conferences, access was
provided to the infrastructure of the German Na-
tional Research and Education Network (DFN) for
cross-institutional authentication of users. Over 100
video conferences were supported directly.

Data Storage & Data Backup

Reliable and secure file systems are provided cen-
trally at the Institute for persistent storage of scien-
tific data. Around 80 per cent of the overall capacity
of 4 petabytes was occupied at the end of 2019.
All centrally stored data are subject to automated
versioning and backup. The tape library has been
upgraded by 12 new high-performance tape drives.
A private ‘sync and share’ service has been avail-
able for a number of years so data can be securely
exchanged around the world.

High-performance Computing

High-performance computing is an indispensable
prerequisite for developing and using numeri-
cal models and thus for PIK’s scientific work. The
Institute currently has access to 6,624 processor
cores, around 6,000 tensor cores, and 26 terabytes

of main memory. The supercomputer has not had

any unplanned downtime since its commissioning
in 2015. In order to ensure that this high level of
availability is maintained in future as well, a main-
tenance contract was tendered across Europe and
awarded in 2019.
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Scientific support units
Administration
Communications Team

Administration

Head: Sven Oliver Arndt
Deputy: Frauke Haneberg

The role of Administration is to facilitate on-
going scientific activities by ensuring that the
Institute is operated in an orderly manner.
The department carries out a wide range of
tasks — from building measures to control-
ling, business trips, conference management,
personnel and project support, and all the
way to technical services — thereby ensuring
that all the Institute’s internal processes run
smoothly and that legal regulations and speci-
fications are complied with.

An important event for PIK and the Administration
in February 2019 was the successful conclusion of
the process to appoint a dual scientific leadership
to the Institute’s Board of Directors. This included
the international appointment procedure for Pro-
fessor Johan Rockstrém in a joint appointment
with the University of Potsdam, and the appoint-
ment of Professor Ottmar Edenhofer in coopera-
tion with the Technische Universitit Berlin. This
was followed by other successful joint appoint-
ments with Charité — Universitatsmedizin Berlin
(Prof. Sabine Gabrysch), with the University of
Potsdam (Prof. Ricarda Winkelmann), and with TU
Berlin (Prof. Gunnar Luderer).

The Potsdam Institute’s expertise is in high de-
mand. This means a high degree of agility and ef-
fectiveness is required of its scientists as well as of
its support staff and management. In this context,
suitable, digitally supported processes can serve
as an important mainstay, making it possible to
overcome existing challenges more effectively. PIK
has planned the process of digitalizing its adminis-
trative processes in three phases. The first phase,
which focused on finances, has been completed.
The second phase was launched in 2019 and ad-
dresses personnel processes. These are to include
digitalized application processes, recruitment pro-
cedures, personnel administration, personnel man-
agement, business trips, and a self-service system
for those working at PIK.

Head of Administration Sven Oliver Arndt receives the
award for PIK’s successful training work

Based on the new and agile organizational struc-
ture in Administration, existing processes were op-
timized, open source and IP rules were established,
and the management of the 153 ongoing projects
with third-party funding was ensured.

PIK is fortunate to be able to use various historic
buildings on Telegrafenberg hill. Thanks to spe-
cial funding, the renovation of historic Michelson
House — the building on which PIK’s logo is based
—was begun in 2019. One aspect of this renovation
work involves a general overhaul of the windows in
line with the regulations for listed buildings. In addi-
tion, the area used by the Directors and their staff is
being adapted to make it suitable for present needs,
and the lounges for employees and guests are being
updated to give them a more attractive look.

PIK has offered apprenticeships for IT specialists
and office managers for many years. In May 2019,
the Institute was awarded the ‘Euro Apprenticeship’
plaque for its successful training work. Sven Oliver
Arndt, Head of Administration at PIK, received the
certificate from Wolfgang Spief3, Managing Direc-
tor of the training department at the Chamber of
Industry and Commerce Potsdam.

From left to right:

Ottmar Edenhofer
being interviewed by
ARD on carbon pricing.

Johan Rockstrém on
set with a documentary
film team from France.

ZDF interviews Stefan
Rahmstorf on extreme
weather events.

Johanna Beckmann
speaks with ZDF about
weather data and

the climate.

Photos: PIK

Communications Team

Head: Jonas Viering

L B fl >

PIK has over 26,000
Twitter followers on its
German and English channels.
The Institute is also represented on
Facebook and YouTube.

The Communications team oversees the Institute’s press and public relations work. It coordinates all PIK
activities that aim at reaching journalistic media or a broader public and to this end develops strategies,

concepts, and standards. Its tools extend from press releases to direct communication via channels such

as social media to briefings for members of parliament. Moreover, it actively advises and supports the

Institute’s leadership in its communications with policymakers, businesses, and society. The team evalu-

ates the response to its communication measures as a means to refine its impact-oriented PR strategy.

PIK achieved the highest media coverage in its his-
tory thus far in 2019. Its researchers’ findings were
mentioned in more than 27,000 online articles
worldwide. This represents an increase of 25 per cent
over the previous year, which also saw a very strong
performance. More than 16,000 articles referring to
PIK with a total circulation of over 280 million copies
were published in German print media — which like-
wise represented an increase of around 25 per cent.
There was also a comparable increase in television
and radio reports, with a total of over 400 segments.
In this process, the Institute also further increased
the number of leading media outlets responding to
its work, from Siiddeutsche Zeitung to the Econo-
mist. Once again, more than half of PIK’s online
coverage was in international outlets — from the
Washington Post in the US to Xinhua in China. The
Institute’s leadership, the Directors, were covered
most frequently in the media. However, the press
office also communicated results from researchers
on all levels across the Institute to the media, and
120 of them were included in reporting in 2019.

Ongoing, active communication on the part of re-
searchers along with growing public awareness of
the climate issue has resulted in the media pub-
lishing more reports on science. These reciprocal
communication dynamics were apparent in the Fri-

days for Future movement, in Germany's climate

package, and in reporting on COP25 in Madrid,
for example. Ottmar Edenhofer and his team pre-
sented options regarding Germany's climate policy
in Der Spiegel and the business news magazine
Wirtschaftswoche; upon the request of the Federal
Government, Edenhofer contributed his climate
economy expertise to the preparation of an assess-
ment by the Council of Economic Experts. Johan
Rockstrém also provided important impetus, in-
cluding at the official briefing of the German Cli-
mate Consortium at the Federal Foreign Office.

PIK is also making increased use of digital media.
This comprises direct communication to a certain
extent, for example in the new querFELDein agricul-
tural blog, in which PIK cooperates with other Leibniz
institutes coordinated by the Leibniz Centre for Agri-
cultural Landscape Research. The ongoing and com-
plex process of redesigning the PIK website, which
is set to be completed by mid-2020, also aims to en-
able more and improved direct communication and
facilitate access to research findings. PIK doubled
its followers on Twitter in 2019. It also cooperates
with well-known YouTubers and podcasts. For exam-
ple, YouTuber Mai Thi Nguyen-Kim explained Ott-
mar Edenhofer’s concept for carbon pricing in two
posts, with each of them being clicked on hundreds
of thousands of times. Prominent podcasts such as
‘Lage der Nation’ and ‘Aufwachen’ also touched on
content from PIK on a number of occasions.

A

Link to
Twitter


https://twitter.com/PIK_Climate
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Directors’ Staff
Science Management & Transfer

Directors’ Staff Head: Daniel Klingenfeld

The Directors’ Staff supports the Institute’s leadership with its strategic and operational responsibili-

ties. Among other things, this includes assistance in its scientific work, in preparing presentations,

and with committee work, particularly the Board of Trustees of PIK. In addition, the team supports

the Director Emeritus and prepares content on his behalf for the German Advisory Council on Global
Change (WBGU). Its range of responsibilities also includes representing PIK externally on a case-by-
case basis in its exchanges with policymakers, businesses, and society and in its role as a core partner

in the Climate-KIC initiative.

The Directors’ Staff was involved in the preparation
of over 100 talks presented by the Institute’s leader-
ship at PIK and abroad in 2019 in addition to sup-
porting a diverse range of other activities carried out
by the Directors. It also organized a number of high-
ranking visits to PIK by figures from politics, aca-
demia, and society, including by the King and Queen
of the Netherlands H.M. Willem-Alexander and H.M.
Maxima, Chair of the Munich Security Conference
Wolfgang Ischinger, and Lord Mayor of Potsdam
Mike Schubert. The presentation at the COP25 cli-
mate conference of the ‘10 New Insights in Climate
Science 2019, which were developed within the
Earth League and in cooperation with Future Earth,
received a great deal of attention in particular. The
Directors’ Staff also provided scientific support for
the WMO synthesis report ‘United in Science’.

The Berlin Climate and Security Conference was
hosted in June in cooperation with the Foreign
Federal Office and the adelphi think tank with the

aim of creating an international, high-profile forum
for this topical issue. The Berlin Call for Action was
published as the outcome of the summit. Foreign
Minister Heiko Maas, former US Secretary of State
John Kerry, and the President of Nauru Baron Waqa
jointly opened the conference. Eight foreign min-
isters and more than 25 delegations attended the
high-ranking event.

The Head of the Directors’ Staff represented the
Institute externally during talks and events at home
and abroad. Further activities included university
teaching posts as well as involvement in the train-
ing of diplomats at the Federal Foreign Office. An-
other focus of the team’s work consisted of activi-
ties relating to the Climate-KIC initiative, particularly
in its supervisory board. It also supported Johan
Rockstrém’s work as chief scientist at Conservation
International and furthered a range of joint scientific
publications.

PIK Directors Eden-
hofer and Rockstrém
with high-ranking
conference attendees
at the Federal
Foreign Office
Photo: PIK

Participants at a
workshop that was a
component of the Be-
Perfekt ‘Target Group
Management’ module
on 11 April 2019 at the
Leibniz Association
headquarters in Berlin
Photo: U. Sylla

Science Management and Transfer

Head: Ingo Brdiuer

The Science Management & Transfer unit sup-
ports the strategic planning of PIK's research
agenda and fulfils various functions at the in-
terface between the research departments, Di-
rectors, administration, and supervisory bod-
ies. It organizes knowledge and technology
transfer activities and measures for scientific
quality assurance,the implementation of open
science, and support for young scientists.

The team has been coordinating PIK’s activities for
the Geo.X geoscientific competence network since
2019. PIK was fortunately able to procure two PhD
fellowships in the Geo.X Young Academy. Interac-
tions between science and society were the theme
of the Sixth Potsdam Summer School in 2019. The
summer school was co-organized by PIK with the
University of Potsdam and three other research in-
stitutions based in Potsdam (AWI, GFZ, IASS). Our
information centre the ‘Weather Factory’ also pro-
vided over 400 pupils from Potsdam with insights
into climate research.

The team represents PIK in a number of working
groups in the Leibniz Association or Brandenburg
state ministries, and in regional networks such as
proWissen. It plays an active role in joint appointment
procedures. It also supports internal networking at
PIK, for example by organizing the PIK Research Days.

Open science is a key strategic focus for the Insti-
tute. Thanks to the support of the library, nearly
45 per cent of all journal articles published last year
are now available on an open access basis via the
publication database. The library also maintains the
necessary infrastructure to publish research data
and scientific software with a DOl number. All of
PIK's large-scale models are now available via open
access. In order to support quality management,
all data used for publications are archived in an
internal metadatabase.

Again in 2019, PIK pursued various knowledge and
technology transfer activities. The PIK spin-off elena
international GmbH received the Leibniz Start-Up
Prize, which is worth 50,000 euros, for a new ap-
plication focusing on the expansion of renewable
energies in micro and isolated power grids. The pat-
ent application that was started together with the
Indian Institute of Technology Madras in 2018 was
successfully completed in 2019. Two additional and
innovative educational models were developed and
successfully implemented in ‘BePerfekt — Befhi-
gung von Personen und Teams in Transferstruk-
turen’ (BePerfekt — Empowering individuals and
teams in transfer structures), a joint project funded
by the Federal Ministry for Education and Research.
Work is also continuing on the preparation of a web
portal that will pool information and qualification
offers. As regards partnerships with businesses, the
first license agreements for datasets were prepared
and concluded.
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[ 6.1 ] Organizational structure of PIK (as at 31.12.2019)

General Assembly

Chair:
Prof. H. Graf3l

Board of Trustees Board of Directors Equal Opportunities Officer

Chair:
C. Feller

Scientific Advisory Board

Chair:

Directors:
Prof. O. Edenhofer
& Prof. ]. Rockstrém

Administrative Director:

Dr. C. von Bloh

Employees
Council

Prof. G. Haug N.N.

Administration Directors* Staff Science Manage-
Head: Head: ment & Transfer

S. O. Arndt Dr. D. Klingenfeld Head:
Dr. . Brauer

Communications IT-Services

Team Head:
Head: K. Kramer
). Viering

Research
Department 1

Earth System
Analysis

Heads:
Prof. S. Rahmstorf
Prof. W. Lucht

Deputies:
Dr. K. Thonicke

Research
Department 2

Climate
Resilience

Heads:
Prof. S. Gabrysch
Prof. H. Lotze-Campen

Deputies:
Dr. F. Hattermann

Research
Department 3

Transformation
Pathways

Heads:
Dr. E. Kriegler (acting)
Dr. K. Frieler (acting)

Deputies:
Prof. G. Luderer

Research
Department 4
Complexity
Science

Heads:
Prof. ]. Kurths
Prof. A. Levermann

Deputies:
Dr. N. Marwan

Dr. G. Feulner Prof. J. Kropp Dr. M. Mengel Dr. L. Wenz

FutureLabs

Social Metabolism and Impacts (Permanent) Leader:
Earth Resilience in the Anthropocene Leader:
Inequality, Human Well-Being and Development Leader:
Public Economics and Climate Finance Leader:
Security, Ethnic Conflicts and Migration Leader:
Game Theory and Networks of Interacting Agents Leader:

Artificial Intelligence in the Anthropocene Leader:

Prof. H. Weisz

JProf. R. Winkelmann & Dr. ). Donges
N.N. interim: Prof. H. Lotze-Campen
Dr. K. Lessmann

Dr. ). Schewe & N.N.

Dr. ). Heitzig

N.N.
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Board of Trustees and Scientific Advisory Board

Awards and board appointments

[ 6.2 ] Board of Trustees and Scientific Advisory Board

Board of Trustees (at 31.12.2019)

[ 6.3 ] Awards and board appointments

Name Institution

Chair: Ministerium fiir Wissenschaft, Forschung und Kultur des Landes
Carsten Feller Brandenburg

Vice Chair: Bundesministerium fiir Bildung und Forschung

Professor Dr. René Haak

Vera Gide-Butzlaff

GASAG Berliner Aktiengesellschaft

Prof. Dr. Hartmut GrafRl

Max-Planck-Institut fir Meteorologie, Hamburg

Prof. Dr.-Ing. Dr. Sabine Kunst

Humboldt-Universitit zu Berlin

Prof. Dr. Peter Lemke

Alfred-Wegener-Institut fiir Meeresforschung, Bremerhaven

Klaus Milke

Germanwatch e.V., Bonn

Prof. Dr. Klaus Miihlhahn

Freie Universitit Berlin

Prof. Dr. Robert Seckler

Universitit Potsdam

Scientific Advisory Board (at 31.12.2019)

Name Institution

Chair: Max-Planck-Institut fir Chemie, Mainz

Prof. Gerald H. Haug

Vice Chair: Sustainability Science Centre, University of Copenhagen,

Prof. Katherine Richardson

Denmark

Prof. Ginestra Bianconi

Queen Mary University of London, UK

Prof. Marc Fleurbaey

Princeton University, New Jersey, USA

Dr. Heide Hackmann

International Science Council (ISC), Paris, France

Prof. Dr. Vincent Heuveline

Heidelberg Institute for Theoretical Studies, Heidelberg

Prof. Ravi Kanbur

Cornell University, Ithaca, USA

Prof. Tim Lenton

University of Exeter, UK

Prof. Dr. Nebojsa Nakicenovic

International Institute for Applied Systems Analysis (I1ASA),
Laxenburg, Austria

Prof. Penny D. Sackett

Australian National University (ANU), Canberra, Australia

Prof. Dennis Snower, Ph.D.

Global Solutions Initiative, Berlin

Prof. Jessika Trancik

Massachusetts Institute of Technology, Cambridge, USA

Name Award [/ Honour 2019 RD*
Bertram, Christoph Outstanding reviewer 2018 in Environmental Research Letters, IOP Publishing 3
Boers, Niklas Brandenburg Postdoc-Award, Ministerium fiir Wissenschaft, Forschung 4
und Kultur des Landes Brandenburg
Ciemer, Catrin Leibniz Promotionspreis 2019, Leibniz-Gemeinschaft 1
Donges, Jonathan Heinz Maier-Leibnitz Preis 2019 Statistische Physik und Klimaforschung, 1
DFG und BMBF
Gabrysch, Sabine Recruiting Grant, Stiftung Charité 2
Gerten, Dieter Highly Cited Researcher in Cross-Field, Clarivate Analytics 1
Kornhuber, Kai Carl-Ramsauer-Preis, Physikalische Gesellschaft zu Berlin 1
Kretschmer, Marlene Férderpreis der Deutsche Meteorologische Gesellschaft (DMG) 1
Kretschmer, Marlene Wladimir Peter Képpen Preis fiir herausragende Dissertation, 1
Cluster of Excellence CliSAP
Kriegler, EImar Highly Cited Researcher in Social Sciences, Clarivate Analytics 3
Kurths, Jiirgen Highly Cited Researcher in Geosciences, Clarivate Analytics 4
Kurths, Jtrgen; Agarwal, Nonlinear Processes in Geophysics Paper of the Month for 4&1
Ankit; Marwan, Norbert; »Unravelling the spatial diversity of Indian precipitation teleconnections
Cesar, Levke via a nonlinear multi-scale approach*
Lotze-Campen, Hermann  Highly Cited Researcher in Social Sciences, Clarivate Analytics 3
Luderer, Gunnar Highly Cited Researcher in Cross-Field, Clarivate Analytics 3
Meinshausen, Malte Highly Cited Researcher in Geosciences, Clarivate Analytics 3
Miiller, Christoph Highly Cited Researcher in Agricultural Sciences, Clarivate Analytics 2
Popp, Alexander Highly Cited Researcher in Cross-Field, Clarivate Analytics 3
Rahmstorf, Stefan Highly Cited Researcher in Cross-Field, Clarivate Analytics 1
Rahmstorf, Stefan ZEIT Wissen-Preis Mut zur Nachhaltigkeit, ZEIT Verlagsgruppe 1
Reese, Ronja Michelson-Preis fiir die beste Promotion des Jahrgangs (geteilt), 1
Mathematisch-Naturwissenschaftliche Fakultit der Universitit Potsdam
Reese, Ronja Preis fiir die beste Promotion, Freunde und Férderer des PIK 1
Reese, Ronja Publikationspreis fiir Nachwuchswissenschaftler/innen (geteilt), 1
Leibniz-Kolleg Potsdam
Schauberger, Bernhard Postdoc Academy for Transformational Leadership, Robert Bosch Foundation 2
Schuster, Antonia Thaer-Férderpreis Master-Abschluss, Humboldt-Universitit zu Berlin 1
Vinke, Kira Potsdamer Nachwuchswissenschaftler-Preis, Landeshauptstadt Potsdam FL Metab
Willner, Sven N. Allianz Climate Risk Research Award 2019, Allianz Global Insurance 4

*RD - Research Department, FL Metab — FutureLab Social Metabolism
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Matthias, Vivien

External Reviewer in NASA's Heliophysics Living With a Star Science program

Pichler, Peter Paul Scientific Advisory Board (Rebound Commission), Project #Nutzstoffe FL Metab
Pietzcker, Robert DEEDS Coordination Board Member & Task Lead 3
Popp, Alexander Steering Committee member of Stanford Energy Modelling Forum 3
(EMF33), model comparison study on bioenergy
Popp, Alexander Member of expert commitee on global scenarios for IPBES 3
Reyer, Christopher Expert Reviewer for the Austrian Climate Research Project Fund 2
Rockstrém, Johan Co-Chair Earth Commission Director
Rockstrém, Johan Member of European Commission expert group: Mission Board for Director
adaptation to climate change including societal transformations
Rockstrém, Johan Chair of International Advisory Board, Stockholm Resiliance Centre Director
Rockstrém, Johan Board Member REV Ocean Director
Schellnhuber, Full Member of the Academy of Athens Director
Hans Joachim Emeritus
Sprinz, Detlef Advisory Board, Environmental Politics and Governance FL Metab
Sprinz, Detlef Advisory Board, EU Conference on Modelling for Policy Support FL Metab
Stock, Manfred Mitglied im Wissenschaftlichen Beirat fiir Klimaschutz und 2
Klimafolgenanpassung des Landes Thiiringen
Stock, Manfred Mitglied der Steuerungsgruppe der Nachhaltigkeitsplattform Brandenburg 2
und Leiter der AG Rahmenbedingungen der Transformation zu mehr
Nachhaltigkeit im Land Brandenburg
Stock, Manfred Wissenschaftlicher Berater im Kommunalen Nachbarschaftsforum 2
Berlin-Brandenburg zum Jahresthema 2019: Wasser
Ueckerdt, Falko IEA expert group on grid integration of wind and solar power 3
Ueckerdt, Falko IEA group on Projected Costs of Generating Electricity 3
Vinke, Kira Co-Chair of the Council on Civilian Crisis Prevention and Peacebuilding FL Metab
of the German Federal Government.
Vinke, Kira Runder Tisch der Bundesregierung , Internationalisierung von Bildung, FL Metab
Wissenschaft und Forschung“ im Zyklus ,,Meere und Ozeane.“ Sprecherin der
Gruppe Klimawandel und Klimaschutz in Ozean, Kiisten und Polarregionen
Weisz, Helga Chair of the section ,,socio-economic metabolism*“ of the International FL Metab
Society for Industrial Ecology
Weisz, Helga Member of the IIASA Council and Chair of the German Association for the  FL Metab
Advancement of I1ASA
Weisz, Helga Member of UNEP’s International Research Panel FL Metab

Name Appointments / Election to Boards 2019 RD*
Blocher, Julia Member of the Advisory Committee of the Platform on Disaster Displace-  FL Metab
ment (PDD)
Blumenthal, Ines Member of Advisory Board , Berufliche Bildung und BNE/Klimabildung*, 2
Berliner Senatsverwaltung fiir Bildung, Jugend und Familie
Bodirsky, Benjamin Leon Member of the local advisory board of the INI 2020 conference in Berlin 2
Edenhofer, Ottmar Member of the Executive Board in the BMBF-funded Director
,Dialog zur Klimadkonomie*
Edenhofer, Ottmar Member of ESRC Centre for Natural Capital Advisory Board Director
Edenhofer, Ottmar Member of Leibniz-Zentrum fiir Europiische Wirtschaftsforschung (ZEW)  Director
Edenhofer, Ottmar Member of Advisory Board, Grantham Institutes at Imperial and LSE Director
Edenhofer, Ottmar Member of Advisory Board of newly founded Laudato Si Research Institute  Director
Edenhofer, Ottmar Member of Scientific Advisory Board of Scientists 4 Future Director
Edenhofer, Ottmar Chair des Deutsches Zentrum fiir Luft- und Raumfahrt e. V. Projekttrager, Director
Bereich Umwelt und Nachhaltigkeit, Abt. Klima- und Naturschutz,
Internationale Zusammenarbeit
Edenhofer, Ottmar Member of Wissenschaftsplattform Klimaschutz — Lenkungskreis Director
Edenhofer, Ottmar Member of SDG Commission, founded by BMZ Director
Edenhofer, Ottmar Member of Deutsch-Chinesische Dialogforum, Robert-Bosch-Stiftung Director
Edenhofer, Ottmar Member of Working Group/AG Grenzwerte der Luftverschmutzung, Director
Leopoldina
Edenhofer, Ottmar Member of Commission ,,Niedersachsen 2030 Director
Edenhofer, Ottmar Spokesperson of newly founded Berlin University Alliance Zentrum zum Director
Klimawandel
Feulner, Georg Member and deputy speaker of Working Group , Digital Tools: 1
Software and Services* within the Priority Initiative ,Digital Information*
of the German science organisations (for the Leibniz Association)
Feulner, Georg Member of Steering Committee of Geo.X, Selection Committee of the 1
Geo.X Young Academy
Krihnert, Kati Member of the Executive Board in the BMBF-funded 2
,»Dialog zur Klimadkonomie*
Kriegler, Elmar Member of the Executive Board in the BMBF-funded 3
»Dialog zur Klimackonomie*
Kriegler, Elmar Co-Chair of the IAMC Scientific Working Group on Scenarios 3
for Climate-Related Financial Analysis
Kropp, Jiirgen Panel Board Member Fundag@o para a Ciéncia e a Tecnologia, |.P. (FCT), 2
Portugal
Kropp, Jurgen Evaluator for Horizon 2020 project assessment 2
Kurths, Jiirgen Foreign Director, Wuhan International Joint Lab on Optoelectronics, China 4
Lessmann, Kai Member of the Executive Board in the BMBF-funded 3
»Dialog zur Klimackonomie*
Lotze-Campen, Hermann ~ RD2 Representative Member in the Deutschen Agrarforschungsallianz (DAFA) 2
Lucht, Wolfgang Member of Scientific Advisory Council, Scientists 4 Future Germany 1
Luderer, Gunnar Scientific Committee Member of the Koperikus Project ENAVI 3
Malik, Aman PhD Network Speaker for Section E, Leibniz PhD Network 3

*RD - Research Department, FL Metab — FutureLab Social Metabolism
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[ 6.4 ] Appointments, habilitations and scholarships [ 6.5 ] Third-party projects

Projects started in 2019

Name Appointment RD*
Edenhofer, Ottmar Appointment as Director of PIK Director Acronym Name of project Ref.Nr. RD*  Funding agency Duration
Gabrysch, Sabine Professor for Climate Change and Health at Charité — Universititsmedizin Berlin 2 COMFORT Our common future ocean — quantifying coupled cycles of 96129 1 Europdische Union 01.09.2019 -
Luderer, Gunnar Professorship for Global Energy Systems Analysis 3 carbon, oxygen, :?\nd nutrients f-or qeterm-mmg and achieving 31.08.2023
oG Tadhisas Uifivarsisn: Beil safe operating with respect to tipping points
Rockstrom, Johan Rmeina s By 6ETR Director DFG Preis Heinz Maier-Leibniz-Preis 9780 1 Deutsche Forschungsgemeinschaft géﬁ;g;?)_
Rockstrsm, johan Professorship in Earth System Science at University of Potsdam Director Geo.XRD1 Komplexe Netzwerke und Tipping Elements im urbanen 9490 1 Geoforschungszentrum 01.10.2019 -
Kontext 30.09.2022
Name Habilitation RD* HASH Hysterese des Antarktischen Eisschildes 9776 1 Deutsche Forschungsgemeinschaft ~ 01.04.2020 -
31.03.2023
Marwan, Norbert "Recurrence Plot Techniques for the Investigation of Recurring Phenomena in 4
the System Earth" at University of Potsdam NZ-PB New Zealand Planetary Boundaries project — translation of the 95203 1 Sovereign in Right of New Zealand 27.08.2019 -
framework and publication of report 29.02.2020
Name Universities / Fellowships / Scholarships RD* PalMod-2-CC.1 Entwicklung des PICO-Modells zu einem ,, pop-up“-Modell fir 91179 1 Bundesministerium fiir Bildung 01.10.2019 -
transiente Glazialsimulati d Forsch Deutsches Luft- 30.09.2022
Boers, Niklas Freigeist Fellowship, Volkswagen Stiftung 4 ransiente Laziaisimutationen und Forschung / Deutsches Lu
und Raumfahrtszentrum
Botta, Nicola Adj"'”_Ct Associate Professor in Computer Science (Computing for 4 PalMod-2- Transiente Rechnungen des Systems Inlandeis, feste Erdeund 91177 1 Bundesministerium fiir Bildung 01.10.2019 -
Sustainability), Chalmers University of Technology, Géteborg, Sweden WP1.3TP4 Klima mit CLIMBER-X zur Untersuchung von Prozessen zu und Forschung / Deutsches Luft- 30.09.2022
Brugger, Julia Abschlussstipendium Promotion, Potsdam Graduate School 1 gl ol Ui Htreld und Raumfahrtszentrum
h . h Collab . . . PERSEVERE Persistente Sommerextreme in Europa aufgrund von 91178 1 Bundesministerium fiir Bildung 01.10.2019 -
Donges, Jonathan IS Rissreeteh Collelioneiion el PIOREaien [Siemin=ng (e, ! Resonanzphinomenen in der Atmosphire und Forschung [ Deutsches Luft- 30.09.2022
Princeton University, USA
und Raumfahrtszentrum
Kitzmann, Niklas Doctoral Fellowship of Geo.X Young Academy, 1 Planetary Planetary Boundaries — Planetare Belastungsgrenzen 95201 1 Ministerium fiir Umwelt, Land- 01.04.2019 -
Geo.X Research Network for Geosciences in Berlin and Potsdam Boundaries und Beziige zu NRW wirtschaft, Natur- und Verbraucher-  31.03.2020
Kitzmann, Niklas Exposé-Scholarship, Studienstiftung des deutschen Volkes e.V. 1 schutz NRW
. . . . . . WS Eisschild Die Dynamik der polaren Eisschilde im Wandel der Zeit 9097 1 Heraeus-Stiftung 2019
Kurths, Jiirgen Guest Professor, Chinese Academy of Science, Institute of Atmospheric Physics 4
Peking, China XMELT Die Auswirkung extremer Schmelzereignisse auf die 9779 1 Deutsche Forschungsgemeinschaft 18.03.2019 -
zukiinftige Massenbilanz des grénlindischen Eisschildes 17.03.2022
Maskell, Gina Doctoral Fellowship of Geo.X Young Academy, 2
Geo.X Research Network for Geosciences in Berlin and Potsdam CASCADES Cascading climate risks: towards adaptive and resilient 9126  1,2&3  Europiische Union 01.09.2019 -
European societies 31.08.2023
Scheibe, Anne Doctoral Fellowship of Geo.X Young Academy (unfunded), 4
Geo.X Research Network for Geosciences in Berlin and Potsdam TiPACCs Tipping Points in Antarctic Climate Components 96128 1&4 Europiische Union 01.08.2019 -
31.07.2023
Shukla, Roopam Doctoral Fellowship of Geo.X Young Academy (unfunded), 2
Geo.X Research Network for Geosciences in Berlin and Potsdam AgCLIM50 111 Challenges of global agriculture in a climate change 95200 2 Wageningen Economic Research 14.02.2019 -
context — Focus on extreme events 13.10.2019
Stenzel, Fabian Stipendium fiir 3 monatigen Forschungsaufenthalt im Rahmen des 1 . - - T - Y
YSSP Programms am IIASA, Laxenburg, Osterreich BioClimaPaths Bewertung der klimabedingten sozial-6kologischen 91182 2 Bundesministerium fiir Bildung 01.11.2019 -
Auswirkungen und Méglichkeiten resilienter Pfade der und Forschung [ Deutsches Luft- 31.10.2021
Wenz, Leonie Ciriacy-Wantrup Postdoctoral Fellowship for the academic year 2018-2019, 4 EU-Biodkonomie und Raumfahrtszentrum
University of California, Berkeley, USA
niversity ot -alitornia, Serkeley, CliMobCity 2050 Climate-friendly Mobility in Cities %131 2 Interreg 01.08.2019 -
Wiedermann, Marc Postdoctoral Fellowship of Geo.X Young Academy (unfunded), 4 31.07.2022
o X e Nismorts(ior Cgvadisnass i Heilly el Peiebn CROSSDRO Sektoraliibergreifende Wirkungsanlayse von Trockenperioden 91171 2 Bundesministerium fiir Bildung 01.09.2019 -
Zeitz, Maria Fulbright Stipendium im Doktorandenprogramm 2019-2020, Fulbright Germany 1 in komplexen europiischen Flusseinzugsgebieten und Forschung [ Deutsches Luft- 31.08.2022
und Raumfahrtszentrum
*RD ~ Research Department Fable India Contribution to a FABLE land use analysis for India 9491 2 SDSN Association 02.08.2019 -
31.10.2020
Food Economic Valuing food in the Athropocene: Building the knowledge, 95208 2 EAT Foundation 01.09.2019 -
Commission data and tools to enable the transformation of the food 30.04.2020
and land use system
GhanAgrica Durchfiihrung einer Studie auf Distriktebene im Norden Ghanas 9492 2 Deutsche Gesellschaft fiir 01.11.2019 -
zur Validierung von Klimarisikoanalyseergebnissen auf nation- Internationale Zusammenarbeit 31.12.2020

aler Ebene unter Einbindung lokaler Stakeholder und als Beitrag
zur Erstellung von Entwicklungsplinen auf Distrikt-Ebene
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Acronym Name of project Ref.Nr. RD*  Funding agency Duration Acronym Name of project Ref.Nr. RD*  Funding agency Duration
Geo.X RD2 Integrating remote sensing and mixed social science 9489 2 Geoforschungszentrum 01.11.2019 - LAMACLIMA Landmanagementstrategien zur Klimavermeidung 91168 3 Bundesministerium fiir Bildung 01.09.2019 -
methods for studying climate impact & adaptation in 31.10.2022 und Klimaanpassung und Forschung / Deutsches Luft- 31.08.2022
tropical agroecosystems und Raumfahrtszentrum
High End High End Szenarien: Nationale Anpassungsoptionen 95209 2 adelphi resaerch gGmbH 15.10.2019 - LOD-GEOSS Linked Open Data und Nutzung des Globalen 91169 3 Bundesministerium fiir Bildung 01.08.2019 -
bei einem starken Klimawandel 30.11.2022 Erdbeobachtungssystems GEOSS in der und Forschung / Forschungszentrum  31.07.2022
Konfliktkultur Eine neue Konfliktkultur fiir die Energiewende 9225 2 Stiftung Mercator 01.08.2019 - ATl Jalich
31.07.2022 QTFINANZ Koordiantion des Querschnittsthemas Finanzmirkte, 91176 3 Bundesministerium fiir Bildung 01.10.2019 -
FOCUS Erndhrungssicherheit und nachhaltige Existenzgrundlagen 91167 2 Bundesministerium fiir Bildung 01.08.2019 - F;rlan%vlzlrtschfa\f’t'und Fhmanz:ierung d|e§ Ili(la}l?g.s zuzj unj Forsd}uag/ Deutsches Luft- 31102022
in Kiistenregionen in der Verbindung von Land- und und Forschung / Forschungszentrum  31.07.2022 K.‘lmao SLCpsie en er Beg eitaktivitaten des und Raumfahrtszentrum
Ozeanressourcen Jilich Férderschwerpunktes Okonomie des Klimawandels
11ASA 2019 Fiihrung der Geschiftsstelle der ,Vereinigung zur 95198 2 Bundesministerium firr Bildung 2019 SHAPE Nachhaltige Entwicklungspfade zur Férderung menschlichen 91173 3 Bundesministerium fiir Bildung 01.09.2019 -
Forderung des Internationalen Instituts fiir Angewandte und Forschung / Deutsches Luft- Wohlergehens bei gleichzeitigem Schutz des Klimas und des und Forschung / Deutsches Luft- 31.08.2022
Systemanalyse e.V.“ und Raumfahrtszentrum Planeten Erde und Raumfahrtszentrum
I-MAESTRO Innovative Waldbewirtschaftungsstrategien fiir eine resiliente 91166 2 Bundesanstalt fiir Landwirtschaft 01.06.2019 - RECEIPT EImaiEE cli‘rr'late effects and their impact on European 9127 3&4  Europiische Union 01.09.2019 -
Biookonomie unter zunehmenden Risiken und Erndhrung | Fachagentur 31.05.2022 sustainability, policy and trade 31.08.2023
Nachwachsende Rohstoffe e.v. BYMARKA Environmental Footprints of Cities: A New Approach 9486 4 Norges teknisk-naturvitenskapelige ~ 01.07.2019 -
MAPPY Multisectoral Analysis of climate and land use change 91174 2 Bundesministerium fiir Bildung 01.09.2019 - universitet (NTNU) 31122021
Ui e (R U AT GRS z:j ;ZLS;};.:}ES/ZE:;LS:GS Luft 31.08.2022 CAFE Climate Advanced forecasting of sub-seasonal extremes %123 4 Europdische Union 01.03.2019 -
28.02.2023
MECCA Entwicklung, Simulation und Analyse von Szenarien zur 9170 2 Bundesministerium fiir Bildung 01.09.2019 - ) _ . )
Abschitzung und Reduzierung von Klimarisiken und Forschung / Deutsches Luft- 30.08.2022 TiPES Ui ot g2tk Sy %6124 4 Europaische Union g:gzggg_
und Raumfahrtszentrum -
SALBES Szenarien fiir Biodiversitit und Okosystemleistungen von 91165 2 Bundesministerium fiir Bildung 01.05.2019 - elena Electricity Networks Analysis 9484 “ Leibniz-Gemeinschaft 01.01.2019 -
Agrarlandschaften und Forschung [ Deutsches Luft- 30.04.2022 31122022
und Raumfahrtszentrum Complex networks ~ Dynamical Phenomena in Complex Networks 9751 4 Humboldt-Universitat Berlin 01.01.2019 -
UmRisk Okonomie des Klimawandels - Themenkoordination: 91181 2 Bundesministerium fiir Bildung 01.10.2019 - 31.12.2019
Umgang mit Klimarisiken un: Forschfu;g | Deutsches Luft- 31.10.2022 Condynet 2 Kollektive Nichtlineare Dynamik Komplexer Stromnetze: 91159 4 Bundesministerium fiir Bildung 01.01.2019 -
und Raumfahrtszentrum Stabilitat, Effizienz und Risiken und Forschung /[ Forschungszentrum  30.12.2021
SNRD Afrika Policy brief on the impacts of climate change adaption 9487 2 Deutsche Gesellschaft fiir 01.07.2019 - Julich
S G s A o 10 i Internationale Zusammenarbeit 15112019 OPTES Optimierung von Testdesigns zur Darstellung der Freiheit 91163 4 Bundesministerium fiir Bildung 01.03.2019 -
DBU-Stipendium  Analyse und Bewertung von Politikinstrumenten zur 9095 2 Deutsche Bundesstiftung Umwelt 01.01.2019 - von Populationen von Infektionen und Forschung / Deutsches Luft- 28.02.2022
Sicherstellung einer skonomisch effizienten, gerechten 31.12.2019 und Raumfahrtszentrum
dkologisch nachhaltigen Allokati lobal
:L’lgs:vaz:frlrsecssgjrccena tigen Allokation von globalen PostDocPreis PostDoc Preis des Landes Brandenburg 90102 4 Ministerium fiir Wissenschaft, 2019/2020
Forschung und Kultur des Landes
Ursache- Ursache-Wirkungsanalyse von klimarelevanten Ereignissen 95205 2 Deutsche Bahn 01.11.2019 - Brandenburg
Wirkungsanalyse 31.12.2020 ; ; ; - -
RECAM Real Estimate Climate Asset Mapping Project 9829 4 EIT - European Institute of Innova- 01.10.2019 -
YSSP 2019 Unterstiitzung des Young Scientist Summer Programme 2019 91161 2 Bundesministerium fiir Bildung 2019 tion & Technology 31.12.2019
und Forschung / Deutsches Luft-
und Raumfahrtszentrum SEM of ISIE Conference of the Section Socio-economic metabolism of ISIE 9094 4 Deutsche Forschungsgemeinschaft 13.-15.05.2019
BEST Bioenergy's role in a sustainable future: An assessment of 9488 3 Norges teknisk-naturvitenskapelige ~ 01.03.2019 — Synchronisation ~ Generalisierte Synchronisation auf komplexen Netzwerken 9777 4 Deutsche Forschungsgemeinschaft 01.08.2019 -
environment, technology, supply chains and and uncertainty universitet (NTNU) 31.08.2022 und dynamische Stabilitat in kiinftigen Stromnetzen 31.07.2022
CHIPS Klimaschaden und Klimapolitik in heterogenen Gesellschaften 91172 3 Bundesministerium fiir Bildung 01.09.2019 - NEMACS Nichtlineare Empirical Mode-Analyse komplexer Systeme: 9778 4 Deutsche Forschungsgemeinschaft 01.06.2019 -
und Forschung / Deutsches Luft- 31.08.2022 Entwicklung eines allgemeinen Ansatzes und Anwendung 31.05.2022
und Raumfahrtszentrum in der Klimaforschung
DIATRANS_PIK Okonomie des Klimawandels-Themenkoordination: 91180 3 Bundesministerium fiir Bildung 01.10.2019 - HMCCC Report HMCCC Baseline Report Publication 95204 FL Deutsche Gesellschaft fiir 11.10.2019 -
Klimaschutz und Transformation und Forschung / Deutsches Luft- 31.10.2022 Metab  Internationale Zusammenarbeit 30.11.2019
und Raumfahrtszentrum ; ) . - . __
Cambridge Services for Cambridge University Press 95202 VB Cambridge University Press 2019 - 2020
ENGAGE Exploring National and Global Actions to reduce %130 3 Europiische Union 01.09.2019 - - - - - - - -
Greenhouse gas emissions 31.08.2023 Cl-Collaboration ~ Strategic Collaboration between Conservation International 9485 VB Conservation International 01.04.2019 -
and PIK 30.06.2021
FUME Future Migration Scenarios for Europe 96132 3 Europdische Union 01.12.2019 -
30.11.2022 Food System Operationalizing Food System Targets for Health 9830 VB EIT - European Institute of Innova- 01.10.2019 -
Targets and Sustaibability tion & Technology 31.12.2019
NAVIGATE Next generation of advanced integrated assesment %125 3 Europiische Union 01.09.2019 -
modelling to support climate policy making 31.08.2023 Lenkungskreis Lenkungskreis der Wissenschaftsplattform Klimaschutz 95206 VB Deutsches Luft- und 18.12.2019 -
Raumfahrtzentrum Projekttriger 04.03.2022
IKI-Access Entwicklung eines Leitsystems zur Nutzung des ISIMIP- 91164 3 Bundesministerium fiir Bildung 01.04.2019 -
Archivs von Klimafolgensimulationen: Neue Ansatze zur und Forschung / VDI-VDE 31.03.2022 Nobel Summit Nobel Summit 2020 9098 VB div. 2019/2020
formalen und inhaltlichen Qualititssicherung 2020
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Acronym Name of project Ref.Nr. RD*  Funding agency Duration
Ongoing projects 2019
AntBase Systematische Untersuchung der Rolle der Bodentopographie 9765 1 Deutsche Forschungsgemeinschaft 01.08.2016 -
fiir die Marine Eisschild - Inatabilitit 30.12.2020
BIBS BIBS-Verbund: Bridging in Biodiversity Science — 9119 1 Bundesministerium fiir Bildung 01.03.2016 -
Teilprojekt 4: Modellierung Pflanzen-Boden Interaktionen und Forschung [ Deutsches Luft- 28.02.2019
und Raumfahrtszentrum
BioCAP-CCS Globales Biomasse-CCS zur Erreichung des 1,5°-Ziels: 91132 1 Bundesministerium fiir Bildung 01.04.2017 -
Analyse von Potenzialen, Nebenwirkungen und Synergieef- und Forschung [ Deutsches Luft- 30.09.2019
fekten fiir atmosphirischen C-Entzug und C-Sequestrierung und Raumfahrtszentrum
durch Biomasse-Karbonisierung
CE-Land Il Gerten  Klima-Engineering iiber Land: Umfassende Evaluierung von 9766 1 Deutsche Forschungsgemeinschaft 01.09.2016 -
Auswirkungen terrestrischer Carbon-Dioxide-Removal-Meth- 31.8.2019
oden auf das Erdsystem
CLIMAX_AmaMP  Die Rolle des Amazonasbeckens fiir den Feuchttransport zur 921 1 Bundesministerium fiir Bildung 01.08.2016 —
Verbesserung der Niederschlagsvorhersage in Siidamerika und Forschung / Deutsches Luft- 31.07.2020
und Raumfahrtszentrum
CO-MICC Unterstiitzung des Risikomanagements und der Anpassung 91145 1 Bundesministerium fiir Bildung 18.09.2017 -
auf mehreren raumlichen Skalen: Ko-Entwicklung von Meth- und Forschung [ Deutsches Luft- 17.09.2020
oden zur Nutzung unsicherer multimodellbasierter Informa- und Raumfahrtszentrum
tionen zu siisswasserbezogenen Gefahren des Klimawandels
GIS-Tip Die Rolle schneller dynamischer Prozesse fiir die Stabilitdt 9775 1 Deutsche Forschungsgemeinschaft 01.07.2018 -
des Grénlindischen Eisschildes 30.06.2021
NAGRA Modeling of long-term future climate evolution using a 9480 1 National Cooperative for the Disposal ~ 01.11.2018 —
hierarchy of Earth systems models of Radioactive Waste 31.11.2021
PalMod-1-1-TP5 Kopplung von Eisschildmodellen fiir Paldo-Simulationen 91116 1 Bundesministerium fiir Bildung 01.09.2015 -
und Forschung / Deutsches Luft- 31.07.2020
und Raumfahrtszentrum
PalMod-1-3-TP4 Transiente Klimasimulationen zu glazialen Zyklen 91115 1 Bundesministerium fiir Bildung 01.09.2015 -
und Klimaereignissen und Forschung / Deutsches Luft- 31.08.2019
und Raumfahrtszentrum
PalMod-2-1-TP7 Transienste glaziale Simulationen mithilfe des Modells 914 1 Bundesministerium fiir Bildung 01.09.2015 -
CLIMBER-2 mit einem verbesserten 3-D-Ozean-Kohlenst- und Forschung / Deutsches Luft- 31.12.2019
offkreislauf und Raumfahrtszentrum
PalMod-2-2-TP2 Terrestrischer Kohlenstoffkreislauf: Modellierung des 9 1 Bundesministerium fiir Bildung 01.08.2015 -
Permafrostkohlenstoffs mithilfe des Modells CLIMBER-2 und Forschung / Deutsches Luft- 31.07.2019
und Raumfahrtszentrum
PalMod-2-3-TP2 Methankreislauf: Modellierung der Methanemmissionen 91112 1 Bundesministerium fiir Bildung 01.08.2015 -
von Feucht- und Permafrostgebieten mithilfe von LPJmL und Forschung / Deutsches Luft- 31.07.2019
und Raumfahrtszentrum
PISM-FESOM Abschitzung des zukiinftigen Antarktischen Eisverlustes 9773 1 Deutsche Forschungsgemeinschaft 01.08.2017 -
mit dem gekoppelten Modell PISM-FESOM 31.07.2019
Planetary One Planet Appoaches — Operationalisierung der Planetaren 9473 1 WWF 26.03.2018 -
Boundaries Leitplanken (Planetary Boundaries) fiir und mit der 31.03.2021
Wirtschaft und Unternehmen
SacreX Stability of atmospheric circulation and its relation 91104 1 Bundesministerium fiir Bildung 01.03.2014 -
to extreme weather und Forschung / Deutsches Luft- 28.02.2019
und Raumfahrtszentrum
SustainCBW Towards a future sustainable world where climate, biodiversity, 9469 1 Leibniz-Gemeinschaft 01.08.2017 -
natural resources and human well-being are safeguarded 31.12.2019
Umweltprogramm  Den 6kologischen Wandel gestalten - Umsetzung und 951% 1 Oko-Institut Freiburg 01.11.2018 -
2030 Fortschreibung des Integrierten Umweltprogramms 2030 28.02.2021
DOMINOES Domino effects in the Earth system: can Antartica tip 9467 1&4 Leibniz-Gemeinschaft 01.01.2017 -
climate policy 31.12.2019
GOTHAM Global beobachtete Telekonnektionen und ihre Rolle und 91122 1&4  Bundesministerium fiir Bildung 01.08.2016 -
Darstellung in verschiedenen Atmosphiren-Modellen und Forschung [ Deutsches Luft- 30.06.2020

und Raumfahrtszentrum

CO2-Vorrates mittels 6kophysiologischer und empirischer
Wachstumsmodelle

Acronym Name of project Ref. Nr. Funding agency Duration
ADAPT Okonomie des Klimawandels: Unterstiitzung mongolischer 91162 Bundesministerium fiir Bildung 01.12.2018 -
Haushalte bei der Anpassung an den Klimawandel und Forschung / Deutsches Luft- 30.11.2021
und Raumfahrtszentrum
AdaptAgrica Climate risk analysis for identifying and weighting adaption 9481 Deutsche Gesellschaft fiir 01.09.2018 -
investments in Africa Internationale Zusammenarbeit 31.12.2019
AgRATI Agricultural Risk Assessment Tool for Insurances in East Africa 9824 EIT - European Institute of Innova- 01.09.2017 -
tion & Technology 28.02.2019
AgRATI India Agricultural Risk Assessment Tool for Insurances in India 9825 EIT - European Institute of Innova- 01.03.2018 -
tion & Technology 31.12.2019
ASCI-Unilver Adding Simulations of new Crops to the ISIMIP archive 95192 Unilever bis 06/2019
CAREC?2 Climate Adaption and Mitigation Program for the Aral Sea 95191 Institution Regional Environmental 02.05.2018 -
Basin Centre for Central Asia 30.06.2019
CIREG Klimainformation zur integrierten Nutzung erneuerbarer 91146 Bundesministerium fiir Bildung 01.02.2018 -
Energien in Westafrika und Forschung [ Deutsches Luft- 31.01.2021
und Raumfahrtszentrum
CLIMASTEPPE Lésungsansitze fiir klima-smarte Landnutzung in Russlands 91153 Bundesministerium fiir Bildung 01.11.2018 -
Trockensteppen, Teilvorhaben: Dynamik der Treibhausgas- und Forschung [ Deutsches Luft- 28.02.2021
Emissionen und landwirtschaftlichen Ertrige sowie deren und Raumfahrtszentrum
Austauschbeziehungen
CLIMOD Integrating climate impact and spatial microsimulation model- 96121 Europiische Union 02.04.2018 -
ling for improved climate change adaptation decision-making 31.03.2020
ClimSec Sahel Abschitzung von klimabedingten Auswirkungen auf die Was- 9482 Auswirtiges Amt 01.11.2018 -
serverfiigbarkeit, landwirtschaftliche Produktion, Ernéhrungs- 31.12.2020
sicherheit und Migration in Burkina Faso und Mali
CLIM4Vitis Climate change impact mitigation for European viticulture: 96122 Europdische Union 01.09.2018 -
knowledge transfer for an integrated approach 31.08.2021
COACCH CO-designing the Assessment of Climate Change costs 96120 Europdische Union 01.12.2017 -
31.05.2021
C2p2 A Symbolic Agent-Based Network Platform Linking Expert 95199 Columbia University 01.12.2018 -
Knowledge and Machine Learning for Systemic Risk Mitigation 30.06.2020
DENDROKLIMA  Jahrringanalysen auf dem Telegrafenberg (Potsdam) — 91124 Bundesanstalt fiir Landwirtschaft 01.09.2016 -
Nutzung dendrochronologischer Daten Deutschlands zur und Erndhrung 31.08.2019
modellbasierten Analyse der Wirkung von Klimainderungen
auf Waldskosysteme
EUCalc EU Calculator: pathways and trade-offs towards a sustainable 96117 Europdische Union 01.11.2016 -
low-carbon Energie Union 28.02.2020
FORMASAM Forest management scenarios for adaptation and mitigation 9475 European Forest Institute 01.04.2018 -
31.03.2020
GeoCare Geoinformationstechnologie fiir landwirtschaftlichen 95174 Universitit Kiel 01.01.2017 -
Ressourcenschutz und Risikomanagement 30.09.2019
HyFly Effektive Stratgien zur Kontrolle und Umgang mit 923 Bundesministerium fiir Bildung 01.07.2016 -
Ausbreitungswegen von Erregern im Luftverkehr und Forschung / Forschungszentrum  31.08.2019
Jilich
IKI OASIS Oasis Platform for Climate and Catastrophe Risk 9478 OASIS Loss Modelling Framework 01.07.2018 -
Assessment — Asia Limited/BMBUB 30.06.2020
IMpeTUs Climate Change Impacts on Migration and Urbanization 9472 Leibniz-Gemeinschaft 01.03.2018 -
28.02.2021
Insurance Oasis Innovation Hub for Catastrophe and Climate Risk 9118 Europdische Union 01.05.2017 -
Assessment 30.04.2020
KNOW Kohlenstoff- und Holzvorrite des Deutschen Waldes — 91187 Fachagentur Nachwachsende 01.03.2020 -
Verbesserung der Projektionen des aktuellen und kiinfigten Rohstoffe e.V. 28.02.2022

RD - Research Department, VB — Vorstandsbereich, FL Metab — FutureLab Social Metabolism



=== Appendix
86 Third-party projects

Acronym Name of project Ref.Nr. RD*  Funding agency Duration Acronym Name of project Ref.Nr. RD*  Funding agency Duration
MACMIT Mitigation von Klimawandel in der Landwirtschaft durch 91106 2 Bundesministerium fiir Bildung 01.08.2014 - CEMICS 2 Climate Engineering im Kontext von Emissionsminder- 9769 3 Deutsche Forschungsgemeinschaft 01.03.2017 -
nachhaltiges Ressourcenmanagement und Forschung / Deutsches Luft- 30.11.2019 ungsstrategien: Illusion, Komplement oder Substitut 28.02.2020
und Raumfahrtszentrum (TP Edenhofer)
NICCSA Unterstiitzung des National Institute for Climate Change 9477 2 Deutsche Gesellschaft fiir 01.07.2018 - CEMICS 2 Climate Engineering im Kontext von Emissionsminder- 9768 3 Deutsche Forschungsgemeinschaft 01.04.2017 -
Studies and Actions Internationale Zusammenarbeit 31.08.2020 ungsstrategien: Illusion, Komplement oder Substitut 31.03.2020
TP Kriegler
OptAKlim Optimierung von Anbaustrategien und -verfahren zur 91151 2 Bundesanstalt fiir Landwirtschaft 21.08.2018 - ( gler)
Klimaanpassung — Analyse und Bewertung auf Landschaftse- und Erndhrung 20.10.2021 COMMIT Modelling of national greenhouse-gas emission mitigation 95193 3 PBL Netherlands Environmental 22.12.2017 -
bene unter besonderer Beriicksichtigung von Interaktionen policies and the relationship with global low emission Assessment Agency 21.06.2020
mit dem Pflanzenschutz, der Produktivitit, der Fruchtartenver- pathways
320 O LA S CRESCENDO Coordinated Research in Earth Systems and Climate: 96112 3 Europdische Union 01.11.2015 -
PIKeeBB Etablierung des Themas Klimawandel und Anpassungsstrat- 91142 2 Bundesministerium fiir Umwelt, 01.09.2017 - Experiments, Knowledge, Dissemination and Outreach 30.10.2020
eg|en in die bergﬂlchg Bildung auf Basis der Online-Plattform Naturschutz, Bay und o 3112.2019 DEEDS Dialogue on European decarbonisation strategies 96119 3 Europiische Union 01.10.2017 -
KlimafolgenOnline-Bildung.de Reaktorsicherheit/FZ Julich 30.00.2020
ProgRAMM ATERSI an Iangfnstlge. gl anclie: kllmasc?n;ltlve om0 2 Bundes;{nstalt fir Landwirtschaft 15.08.2018 - DIPOL Entwicklung von Transformationspfaden zu einer emissions- 91149 3 Bundesministerium fiir Bildung 01.09.2018 -
Schadorganismen: Proaktive Pflanzengesundheitliche und Ernahrung 14.10.2021
. ) o neutralen Gesellschaft und Forschung [ Deutsches Luft- 31.08.2021
Risikoanalyse durch Modellierung und Monitoring
und Raumfahrtszentrum
REFORCE Rezilienlse mechhanisms for risk adapted forest management 33 2 Bu(r;dEeseir;]stalt fir Landwirtschaft (3):8‘3‘;8]23_ Elektromobilitit  Transformation Towards Sustainable Transport Systems — 9474 3 Volkswagen AG 01.06.2018 -
under climate change und Erndhrung et VW The Next Generation Policies 31.05.2020
SIMANEXUS ISusdtafina‘Iiale integralFed mafnagement for t:ce nexus of water- %115 2 Europaische Union 01.06.2015 - ENavi Systemintegration und Vernetzung der Energieversorgung 91126 3 Bundesministerium fiir Bildung 01.10.2016 -
and-food-energy-climate for a resource efficient Europe 31.05.2020 und Forschung / Forschungszentrum  30.09.2019
SLICE Short- and Long-Term-Impacts of Climate Extremes — identify- ~ 91154 2 Bundesministerium fiir Bildung 01.11.2018 - Julich
ing key impact channels and effgctlve strategies for long-term und Forschung [ Deutsches Luft- 31.10.2021 ENGAGE Economic-Growth Impacts of Climate Change 9462 3 Leibniz-Gemeinschaft 01.01.2016
economic development under climate change und Raumfahrtszentrum 29.02.2020
STADTGRUN Stangn’J'n wertschétﬂzen: B?we'rtung', Mana'g.ement und Kom- 91127 2 Bundesministerium fir Bildung 01.11.2016 - FINFAIL Finanzielle Marktversagen, das Verhalten von Investoren 91135 3 Bundesministerium fiir Bildung 01.07.2017 -
munlkat!.on fls Schluss.el fiir eine kllmar'e5|||ente und.natur- und Forschung / Deutsches Luft- 31.10.2019 und Implikationen auf den Klimawandel und Forschung / Deutsches Luft- 30.06.2022
nahe Griinflichenentwicklung — Modellierung von Klimaef- und Raumfahrtszentrum und Raumfahrtszentrum
fekten durch Stadtgriin
- IF Finanzinstrumente fiir Investitionen in emissionsarme 91157 3 Bundesministerium fiir Bildung 01.07.2018 -
Stocktake Der Global Stocktake unter dem Ubereinkommen von Paris: 95187 2 Umweltbundesamt 01.01.2018 - KTl sor und Forschung / Deutsches Luft- 30.06.2021
Ausgestaltung, Methodik und Prozess 30.09.2019 und Raumfahrtszentrum
SusFood Nfichhaltige Nf;lhrl{ngsr‘nittelproduktion wahrend des ms7 2 Bundesministerium fir Bildung 01.07.2017 - IMPACT Entwicklungslinder der kleinen Inselstaaten mit Fokus auf die 9466 3 BMUB/Climate Analytics 01.10.2016 -
Klimawandels in Sidasien und Forschung / Deutsches Luft- 30.06.2015 Regionen Karibik und Pazifik und am wenigsten entwickelte 30.12.2020
und Raumfahrtszentrum Lander mit Fokus auf Subsahara Afrika
SUSTAg Bewertung von Handlungsoptionen fiir eine nachhaltige 91120 2 Bundesministerium fiir Bildungund ~ 01.04.2016 - IMPREX Improving predictions and management of hydrological 9113 3 Européische Union 01.10.2015 —
Intensivierung der Landwirtschaft und eine integrierte Forschung [ Forschungszentrum 31.08.2019 extremes 30.09.2019
Produktion von Nahrungs- und Nichtnahrungsmitteln auf Julich
verschiedenen Skalen INNOPATH Innovation pathways, strategies and policies for the 96116 3 Europaische Union 01.12.2016 -
Low-Carbon Transition in Europe 30.11.2020
Tourismus Folgen des Klimawandels fiir den Tourismus in den deutschen ~ 95185 2 Umweltbundesamt/Fresh- 17.08.2017 - - - - .
Alpen- und Mittelgebirgsregionen und Kiistenregionen sowie Thougts-Consulting GmbH 31.07.2020 ISIMIP2b Klimafolgenabschitzung nach Paris 91128 3 Bundesministerium fiir Bildung 01.11.2016 -
auf Badetourismus und flussbegleitende Tourismusformen und Forschung / Deutsches Luft- 31.03.2019
(z.B. Radwander- und Wassertourismus) und Raumfahrtszentrum
TransformAdapt  Vom Mainstreaming zur transformativen Anpassung an den 95188 2 Umweltbundesamt 15.02.2018 — KLIF Integrierte Finanz- und Klimapolitik: Handlungsspielriume 9771 3 Deutsche Forschungsgemeinschaft 01.01.2018 -
Klimawandel 15.12.2020 fiir Nationalstaaten unter Wettbewerbsdruck 31.12.2020
WAPO Nachhaltige Wasserpolitik 95197 2 adelphi consult GmbH 01.09.2018 - LFV-Krisen Modellierung internationaler Migration unter Klimawandel 9471 3 Leibniz-Forschungsverbund Krisen 01.11.2017 -
31.05.2019 und veranderlichen Einwanderungspolitiken — Entwicklung 31.03.2019
eines Grundmodells
Wetlands 3 Adapt to climate change in the Upper Niger Basin and the 95190 2 Wettlands International bis 02/2019 "
Inner Niger Delta PEGASOS Die politische Okonomie eines globalen Kohleausstiegs — 91158 3 Bundesministerium fiir Bildung 01.12.2018 -
Modellierung und Szenarienanalysen und Forschung [ Deutsches Luft- 30.11.2021
AHEAD Unilateral Action to Make a Global Difference: 9219 3 Stiftung Mercator 01.01.2016 - und Raumfahrtszentrum
Towards Horizontal Leadership and Vertical Latitude for 30.04.2019 - - . -
Germany & California PEP1p5 IPCC-Sonderbericht zu 1,5 Grad — Verbundprojekt: 91134 3 Bundesministerium fiir Bildung 01.05.2017 -
Klimapolitische MaRnahmen und Transformationspfade zur und Forschung / Deutsches Luft- 30.10.2019
BeSmart Intelligente Strommessung und dynamische Tarife: 91155 3 Bundesministerium fiir Bildung 01.11.2018 - Begrenzung der globalen Erwirmung auf1,5°C — Teilprojekt 1: und Raumfahrtszentrum
Konsumentscheidungen, rechtliche Rahmensetzung und und Forschung / Deutsches Luft- 31.10.2021 Koordination und 1,5°C-konsistente Entwicklungspfade
Wohlfahrtseffekte und Raumfahrtszentrum - — - . . -
ROCHADE Klimapolitik und Vermeidungsstrategien in global vernetzten 91160 3 Bundesministerium fiir Bildung 01.10.2018 -
CD-LINKS Linking Climate and Development Policies — Leveraging 96111 3 Europdische Union 01.09.2015 - und in sich entwickelnden Volkswirtschaften: Die Rolle von und Forschung / Deutsches Luft- 30.09.2021
International Networks and Knowledge Sharing 31.08.2019 Strukturwandel und Verteilungseffekten und Raumfahrtszentrum
CDR-MIA Modellvergleichende Analyse von CDR Methoden 9767 3 Deutsche Forschungsgemeinschaft 01.01.2017 - START Strategische Szenarienanalyse 91144 3 Bundesministerium fiir Bildung und 01.10.2017 -
31.12.2019 Forschung / Forschungszentrum Jiilich ~ 30.04.2020

RD - Research Department, VB — Vorstandsbereich, FL Metab — FutureLab Social Metabolism
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Acronym Name of project Ref.Nr. RD*  Funding agency Duration
Triple F Die Zukunft fossiler Energietrager im Zuge von Treibhausgas- 91152 3 Bundesministerium fiir Bildung 01.10.2018 -
neutralitit und Forschung [ Deutsches Luft- 30.09.2021
und Raumfahrtszentrum
ISIpedia Die offene Klimafolgen-Enzyklopadie 91140 3&2  Bundesministerium fiir Bildung 18.09.2017 -
&1 und Forschung [ Deutsches Luft- 17.09.2020
und Raumfahrtszentrum
SENSES Angewandte Klimaszenarien: Perspektiven und 91141 3&2  Bundesministerium fiir Bildung 18.09.2017 -
Handlungsoptionen und Forschung / Deutsches Luft- 17.09.2020
und Raumfahrtszentrum
Challenge 2018 Restoring land use to support cities 9483 4 ARUP 22.10.2018 -
31.03.2019
CLIC Klima-Wirkungsketten in einer globalisierten Welt: 91156 4 Bundesministerium fiir Bildung 01.11.2018 -
Eine Herausforderung fiir Deutschland und Forschung / Deutsches Luft- 31.10.2021
und Raumfahrtszentrum
CoSy-CC2 Complex Systems Approach to Understanding Causes and 91103 4 Bundesministerium fiir Bildung 01.03.2014 -
Consequences of Past, Present and Future Climate Change und Forschung / Deutsches Luft- 30.09.2019
und Raumfahrtszentrum
Health Footprint  Carbon footprint of the Austrian health sector 9468 4 Universitit Klagenfurt 01.04.2017 -
31.03.2019
Hybride Konsistente Modellierung, Auslegung und Analyse von mehr- 9774 4 Deutsche Forschungsgemeinschaft 01.10.2017 -
Energiesysteme schichtigen hybriden Energiesystemen mit verteilter Regelung 30.09.2020
ImpactEE Impact of intensified weather extremes on Europe’s economy 9223 4 VW-Stiftung 01.10.2018 -
31.10.2022
luclip Einfluss von Unsicherheiten auf die Analyse von Klimadaten 9770 4 Deutsche Forschungsgemeinschaft 01.09.2017 -
(IUCLiD): Ansiitze zur Analyse von Messergebnissen, die als 31.08.2020
zeitabhingige Wahrscheinlichkeitsverteilungen vorliegen
KLiB NKI: Klimaneutral Leben in Berlin 91129 4 Bundesministerium fiir Bildung 01.01.2017 -
und Forschung / Deutsches Luft- 31.08.2019
und Raumfahrtszentrum
Networked Images ~ Neue Potentiale zur Analyse vernetzter Bilder: Ahnlichkeit 9221 4 VW-Stiftung 01.10.2017 -
als Kriterium von Bildvergleichen in den Bildwissenschaften, 31.03.2020
in der Visualisierung und in der Informatik am Beispiel von
Klimabildern im Internet
QUEST Quantitative paleoenvironments from speleo thems %114 4 Européische Union 01.01.2016 —
31.12.2019
Wiederkehranalyse ~Wiederkehranalyse von Regimeinderungen in dynamischen 9772 4 Deutsche Forschungsgemeinschaft 01.12.2017 -
Systemen 30.11.2020
zeean [zizn] - ein algorithmen-gestiitztes Modell zur Analyse und 91139 4 Bundesministerium fiir Bildung 01.09.2017 -
Modellierung von Warennetzwerken und Lieferketten und Forschung / Forschungszentrum  31.08.2020
Jiilich/VDI-VDE
BePerfekt Entwicklung eines Instrumentes zur Befihigung von Personen 91138 VB Bundesministerium fiir Bildung 01.08.2017 -
und Teams in Transferstrukturen und Forschung / Deutsches Luft- 31.07.2020
und Raumfahrtszentrum
EPICC East Africa Peru India Climate Capacities 91147 VB Bundesministerium fiir Umwelt, 01.11.2017 -
Naturschutz und nukleare Sicherheit  31.12.2020
GIZ-HMCCC Nachhaltiger Umgang mit menschlicher Mobilitit im Kontext ~ 95195 VB Deutsche Gesellschaft fiir 31.10.2018 -
des Klimawandels Internationale Zusammenarbeit 30.06.2019
KK Sahel Klimafolgen als Konfliktursachen? Qualitative Linderstudie 9476 VB HSFK/Leibniz-Gemeinschaft 23.05.2018 -
in der Sahelregion ausgehend von einer klimamodellbasierten 22.05.2019
Fallauswahl
Sektorale Professionalisierung und Verstetigung des Verwertung- 91125 VB Bundesministerium fiir Bildung 01.10.2016 -
Verwertung || skonzeptes fiir das Potsdam-Institut fiir Klimafolgenforschung und Forschung [ Deutsches Luft- 30.09.2019
und Raumfahrtszentrum
WBGU Wissenschaftlicher Beirat Globale Umweltverinderungen 9336 VB Alfred-Wegener-Stiftung aktuell bis
31.10.20

RD - Research Department, VB — Vorstandsbereich, FL Metab — FutureLab Social Metabolism

\D
P

Ml

I
il
- ||!|!|

[ 6.6 ] Publications 2019

Agarwal, A., Caesar, L., Marwan, N., Ma-
heswaran, R., Merz, B., Kurths, ). (2019):
Network-based identification and characteri-
zation of teleconnections on different scales.
— Nature Scientific Reports, 9, Art. 8808. —
DOI: 10.1038/541598-019-45423-5

Aghdassi, S. ). S., Schwab, F., Hoffmann, P.,
Gastmeier, P. (2019): Assoziation von Kli-
mafaktoren mit Wundinfektionsraten. Daten
aus 17 Jahren Krankenhaus-Infektions-Sur-
veillance. — Deutsches Arzteblatt, 116, 31-32,
529-536. — DOI: 10.3238/arztebl.2019.0529

Algar, S. D., Stemler, T., Small, M. (2019):
The active selfish herd. — Journal of Theo-
retical Biology, 471, 82-90. — DOI: 10.1016/j.
jtbi.2019.03.021

Arp, C. D., Whitman, M. S., Jones, B. M., Ni-
gro, D. A., Alexeev, V. A., Gideke, A., Fritz,
S., Daanen, R,, Liljedahl, A. K., Adams, F. .,
Gaglioti, B. V., Grosse, G., Heim, K. C., Bea-
ver, J. R, Cai, L., Engram, M., Uher-Koch,
H. R. (2019): Ice roads through lake-rich
Arctic watersheds: Integrating climate un-
certainty and freshwater habitat responses
into adaptive management. — Arctic, Antarc-
tic, and Alpine Research, 51,1, 9-23. — DOI:
10.1080/15230430.2018.1560839

Asseng, S., Martre, P., Maiorano, A., Rétter,
R. P, O’Leary, G. |., Fitzgerald, G. ]., Gir-
ousse, C., Motzo, R., Giunta, F., Babar, M.
A., Reynolds, M. P,, Kheir, A. M. S., Thorburn,
P. ., Waha, K., Ruane, A. C., Aggarwal, P. K.,
Ahmed, M., Balkovi¢, |., Basso, B., Biernath,
C., Bindi, M., Cammarano, D., Challinor, A.
)., De Sanctis, G., Dumont, B., Rezaei, E. E.,
Fereres, E., Ferrise, R., Garcia-Vila, M., Gay-
ler, S., Gao, Y., Horan, H., Hoogenboom,
G., lzaurralde, R. C., Jabloun, M., Jones, C.
D., Kassie, B. T., Kersebaum, K.-C., Klein, C.,
Koehler, A.-K., Liu, B., Minoli, S., Montesino
San Martin, M., Miiller, C., Kumar, S. N.,
Nendel, C., Olesen, |. E., Palosuo, T, Porter,
J. R., Prisack, E., Ripoche, D., Semenov, M.
A., Stéckle, C., Stratonovitch, P., Streck, T.,
Supit, I., Tao, F., Van der Velde, M., Wallach,
D., Wang, E., Webber, H., Wolf, J., Xiao, L.,
Zhang, Z., Zhao, Z., Zhu, Y., Ewert, F. (2019):
Climate change impact and adaptation for
wheat protein. — Global Change Biology, 25,
1, 155-173. — DOI: 10.1111/gcb.14481

Avrami, L., Sprinz, D. F. (2019): Mea-
suring and explaining the EU’s effect on
national climate performance. — Environ-
mental Politics, 28, 5, 822-846. — DOI:
10.1080/09644016.2018.1494945

Bagnara, M., Gonzalez, R. S., Reifenberg, S.,
Steinkamp, )., Hickler, T., Werber, C., Dor-
mann, C. F,, Hartig, F. (2019): An R package
facilitating sensitivity analysis, calibration
and forward simulations with the LPJ-GUESS
dynamic vegetation model. — Environmental
Modelling & Software, 111, 55-60. — DOI:
10.1016/j.envsoft.2018.09.004

Barfuss, W., Donges, |. F., Kurths, ). (2019):
Deterministic limit of temporal difference re-
inforcement learning for stochastic games. —
Physical Review E, 99, 4, Art. 043305. — DOI:
10.1103/PhysRevE.99.043305

Beckmann, )., Perrette, M., Beyer, S., Calov,
R., Willeit, M., Ganopolski, A. (2019): Model-
ing the response of Greenland outlet glaciers
to global warming using a coupled flow line-
plume model. — The Cryosphere, 13, 9, 2281-
2301. — DOI: 10.5194/tc-13-2281-2019

Behnisch, M., Schorcht, M., Kriewald, S.,
Rybski, D. (2019): Settlement percolation:
A study of building connectivity and poles
of inaccessibility. — Landscape and Urban
Planning, 191, Art. 103631. — DOI: 10.1016/j.
landurbplan.2019.103631

Belesova, K., Gornott, C., Milner, J., Sié, A.,
Sauerborn, R., Wilkinson, P. (2019): Mor-
tality impact of low annual crop yields in a
subsistence farming population of Burkina
Faso under the current and a 1.5 °C warmer
climate in 2100. — Science of The Total En-
vironment, 691, 538-548. — DOI: 10.1016/j.
scitotenv.2019.07.027

Bera, B. K., Rakshit, S., Ghosh, D., Kurths, J.
(2019): Spike chimera states and firing regu-
larities in neuronal hypernetworks. — Chaos,
29, 5, Art. 053115. — DOI: 10.1063/1.5088833

Biemans, H., Siderius, C., Lutz, A. F., Ne-
pal, S., Ahmad, B., Hassan, T., Bloh, W. von,
Wijngaard, R. R., Wester, P., Shrestha, A. B.,
Immerzeel, W. W. (2019): Importance of
snow and glacier meltwater for agriculture
on the Indo-Gangetic Plain. — Nature Sus-
tainability, 2, 7, 594-601. — DOI: 10.1038/
541893-019-0305-3

Biswas, D., Banerjee, T., Kurths, J. (2019):
Effect of filtered feedback on birhythmicity:
Suppression of birhythmic oscillation. —
Physical Review E, 99, 6, Art. 062210. — DOI:
10.1103/PhysRevE.99.062210

Boaretto, B. R. R., Budzinski, R. C., Prado, T.
L., Kurths, J., Lopes, S. R. (2019): Protocol
for suppression of phase synchronization
in Hodgkin—Huxley-type networks. — Phys-
ica A: Statistical Mechanics and its Appli-
cations, 528, Art. 121388. — DOI: 10.1016/j.
physa.2019.121388

Bodirsky, B. L., Pradhan, P., Springmann,
M. (2019): Reducing ruminant numbers
and consumption of animal source foods
are aligned with environmental and public
health demands. — Landbauforschung —
Journal of Sustainable and Organic Agricul-
tural Systems, 69, 1, 25-30. — DOI: 10.3220/
LBF1581688226000

Boers, N., Goswami, B., Rheinwalt, A.,
Bookhagen, B., Hoskins, B., Kurths, |. (2019):
Complex networks reveal global pattern of
extreme-rainfall teleconnections. — Nature,
566, 7744, 373-377. — DOI: 10.1038/541586-
018-0872-x

Braakhekke, M. C., Doelman, |. C., Baas, P.,
Miiller, C., Schaphoff, S., Stehfest, E., Vuuren,
D. P. van (2019): Modeling forest plantations
for carbon uptake with the LPJmL dynamic
global vegetation model. — Earth System Dy-
namics, 10, 4, 617-630. — DOI: 10.5194/esd-
10-617-2019

Bras, T. A, Jagermeyr, }., Seixas, ). (2019):
Exposure of the EU-28 food imports to ex-
treme weather disasters in exporting coun-
tries. — Food Security, 11, 6, 1373-1393. — DOL:
10.1007/512571-019-00975-2

Breitenbach, S. F. M., Plessen, B., Waltgen-
bach, S., Tjallingii, R., Leonhardt, )., Jochum,
K. P., Meyer, H., Goswami, B., Marwan, N.,
Scholz, D. (2019): Holocene interaction of
maritime and continental climate in Central
Europe: New speleothem evidence from
Central Germany. — Global and Planetary
Change, 176, 144-161. — DOI: 10.1016/j.glo-
placha.2019.03.007

Brugger, ., Hofmann, M., Petri, S., Feulner,
G. (2019): On the sensitivity of the Devo-
nian climate to continental configuration,



90

Appendix
Publications

vegetation cover, orbital configuration, CO2
concentration, and insolation. — Paleocean-
ography and Paleoclimatology, 34, 8, 1375-
1398. — DOI: 10.1029/2019PA003562

Briissow, K., Gornott, C., Fale, A., Grote,
U. (2019): The link between smallholders’
perception of climatic changes and adap-
tation in Tanzania. — Climatic Change, 157,
3-4, 545-563. — DOI: 10.1007/s10584-019-
02581-9

Bugmann, H., Seidl, R., Hartig, F., Bohn, F.,
Bruna, )., Cailleret, M., Francois, L., Heinke,
J., Henrot, A.-)., Hickler, T., Hiilsmann, L.,
Huth, A., Jacquemin, I., Kollas, C., Lasch-
Born, P., Lexer, M. J., Merganic, J., Mergan-
icova, K., Mette, T., Miranda, B. R., Nad-
al-Sala, D., Rammer, W., Rammig, A., Rein-
eking, B., Roedig, E., Sabaté, S., Steinkamp,
J., Suckow, F., Vacchiano, G., Wild, J., Xu, C.,
Reyer, C. P. O. (2019): Tree mortality sub-
models drive simulated long-term forest dy-
namics: assessing 15 models from the stand
to global scale. — Ecosphere, 10, Art. €02616.
—DOI: 10.1002/ecs2.2616

Capron, E., Rovere, A., Austermann, J., Ax-
ford, Y., Barlow, N. L. M., Carlson, A. E.,
Vernal, A. de, Dutton, A., Kopp, R. E., Mc-
Manus, |. F., Menviel, L., Otto-Bliesner, B. L.,
Robinson, A., Shakun, |. D., Tzedakis, P. C.,
Wolff, E. W. (2019): Challenges and research
priorities to understand interactions between
climate, ice sheets and global mean sea level
during past interglacials. — Quaternary Sci-
ence Reviews, 219, 308-311. — DOI: 10.1016/j.
quascirev.2019.06.030

Carvalho da Costa, L. F., Kropp, |. P. (2019):
Estimating investments in knowledge and
planning activities for adaptation in develop-
ing countries: an empirical approach. — Cli-
mate and Development, 11, 9, 755-764. — DOI:
10.1080/17565529.2018.1562865

Celata, F., Dinnie, L., Holsten, A. (2019): Sus-
tainability transitions to low-carbon societies:
insights from European community-based
initiatives [Editorial]. — Regional Environmen-
tal Change, 19, 4, 909-912. — DOI: 10.1007/
$10113-019-01488-6

Chen, J., Deng, Y., Su, Z., Wang, S., Gao,
C., Li, X. (2019): Identifying multiple in-
fluential users based on the overlapping
influence in multiplex networks. — IEEE Ac-
cess, 7, 156150-156159. — DOI: 10.1109/AC-
CESS.2019.2949678

Chen, L., Ji, P, Waxman, D., Lin, W., Kurths,
J. (2019): Effects of dynamical and structural
modifications on synchronization. — Chaos,
29, 8, Art. 083131. — DOI: 10.1063/1.5110727

Chen, X., Wu, F., Duan, J., Kurths, )., Li, X.
(2019): Most probable dynamics of a genetic
regulatory network under stable Lévy noise. —
Applied Mathematics and Computation, 348,
425-436. — DOI: 10.1016/j.amc.2018.12.005

Chen, Z., Zou, Y., Guan, S., Liu, Z., Kurths,
J. (2019): Fully solvable lower dimensional
dynamics of Cartesian product of Kuramoto
models. — New Journal of Physics, 21, 12, Art.
123019. — DOI: 10.1088/1367-2630/absccy

Cholo, T. C., Fleskens, L., Sietz, D., Peerlings,
J. (2019): Land fragmentation, climate change
adaptation, and food security in the Gamo
Highlands of Ethiopia. — Agricultural Econom-
ics, 50, 1, 39-49. — DOl: 10.1111/agec.12464

Ciemer, C., Boers, N., Hirota, M., Kurths,
J., Miiller-Hansen, F., Oliveira, R. S., Win-
kelmann, R. (2019): Higher resilience to
climatic disturbances in tropical vegetation
exposed to more variable rainfall. - Nature
Geoscience, 12, 3, 174-179. — DOI: 10.1038/
$41561-019-0312-2

Cohen, J., Coumou, D., Hwang, ., Mackey, L.,
Orenstein, P., Totz, S., Tziperman, E. (2019):
S2S reboot: An argument for greater inclu-
sion of machine learning in subseasonal to
seasonal forecasts. — Wiley Interdisciplinary
Reviews: Climate Change, 10, 2, Art. e00567.
—DOl: 10.1002/wcc.567

Costa, L., Moreau, V. (2019): The emission
benefits of European integration. — Environ-
mental Research Letters, 14, Art. 084044. —
DOI: 10.1088/1748-9326/ab3738

Creutzig, F., Breyer, C., Hilaire, )., Minx, J.,
Peters, G. P, Socolow, R. (2019): The mutual
dependence of negative emission technolo-
gies and energy systems. — Energy & Envi-
ronmental Sciene, 12, 6, 1805-1817. — DOI:
10.1039/c8ee03682a

da Costa, D. R., Hansen, M., Batista, A. M.
(2019): Parametric perturbation in a model
that describes the neuronal membrane po-
tential. — Physica A: Statistical Mechanics
and its Applications, 515, 519-525. — DOI:
10.1016/j.physa.2018.09.160

Di Capua, G., Kretschmer, M., Runge, |., Ales-
sandri, A., Donner, R. V., van den Hurk, B.,

Vellore, R., Krishnan, R., Coumou, D. (2019):
Long-lead statistical forecasts of the Indian
Summer Monsoon rainfall based on causal
precursors. — Weather and Forecasting, 34, 5,
1377-1394. — DOI: 10.1175/WAF-D-19-0002.1

Didovets, I., Krysanova, V., Biirger, G.,
Snizhko, S., Balabukh, V., Bronstert, A.
(2019): Climate change impact on regional
floods in the Carpathian region. — Journal of
Hydrology: Regional Studies, 22, Art. 100590.
— DOI: 10.1016/j.€jrh.2019.01.002

Dietrich, ). P., Bodirsky, B. L., Humpenéder,
F., Weindl, 1., Stevanovi¢, M., Karstens, K.,
Kreidenweis, U., Wang, X., Mishra, A., Klein,
D., Ambrésio, G., Araujo, E., Yalew, A. W.,
Baumstark, L., Wirth, S., Giannousakis,
A., Beier, F., Meng-Chuen Chen, D., Lotze-
Campen, H., Popp, A. (2019): MAgPIE 4 —a
modular open-source framework for mo-
deling global land systems. — Geoscientific
Model Development, 12, 4, 1299-1317. — DOI:

10.5194/gmd-12-1299-2019

Dimitrov, R., Hovi, J., Sprinz, D. F., Selen,
H., Underdal, A. (2019): Institutional and
environmental effectiveness: Will the Paris
Agreement work? — Wiley Interdisciplinary
Reviews: Climate Change, 10, 4, Art. e583. —
DOI: 10.1002/wcc.583

Ding, Y., Shen, J., Lu, J., Kurths, ]. (2019):
Stochastic resonance in genetic regulatory
networks under Lévy noise. — Europhysics
Letters (epl), 127, 5, Art. 50003. — DOI:
10.1209/0295-5075/127/50003

Donner, R. V., Balasis, G., Stolbova, V., Geor-
giou, M., Wiedermann, M., Kurths, J. (2019):
Recurrence-based quantification of dynami-
cal complexity in the Earth’s magnetosphere
at geospace storm timescales. — Journal of
Geophysical Research — Space Physics, 124, 1,
90-108. — DOI: 10.1029/2018]A025318

Dorband, I. ., Jakob, M., Kalkuhl, M., Steckel,
J. C. (2019): Poverty and distributional effects
of carbon pricing in low- and middle-income
countries — A global comparative analysis.
— World Development, 115, 246-257. — DOI:
10.1016/j.worlddev.2018.11.015

Downing, A. S., Bhowmik, A., Collste, D.,
Cornell, S., Donges, J. F., Fetzer, |., Hiyh3,
T., Hinton, ., Lade, S., Mooji, W. M. (2019):
Matching scope, purpose and uses of pla-
netary boundaries science. — Environmental
Research Letters, 14, Art. 073005. — DOI:
10.1088/1748-9326/ab22cg

P
::l:lD

1
|||I
||
||
1

Ml
=

Driike, M., Forkel, M., Bloh, W. von, Sak-
schewski, B., Cardoso, M., Bustamante, M.,
Kurths, )., Thonicke, K. (2019): Improving the
LP)JmL4-SPITFIRE vegetation-fire model for
South America using satellite data. — Geos-
cientific Model Development, 12, 12, 5029-
5054. — DOI: 10.5194/gmd-12-5029-2019

Eisenack, K., Villamayor-Tomas, S., Epstein,
G., Kimmich, C., Magliocca, N., Manuel-
Navarrete, D., Oberlack, C., Roggero, M.,
Sietz, D. (2019): Design and quality criteria
for archetype analysis. — Ecology and Society,
24, 3, Art. 6. — DOI: 10.5751/ES-10855-240306

Ekhtiari, N., Agarwal, A., Marwan, N., Don-
ner, R. V. (2019): Disentangling the multi-
scale effects of sea-surface temperatures
on global precipitation: A coupled networks
approach. — Chaos, 29, Art. 063116. — DOI:

10.1063/1.5095565

Ellenbeck, S., Lilliestam, |. (2019): How mode-
lers construct energy costs: Discursive elements
in Energy System and Integrated Assessment
Models. — Energy Research & Social Science,
47, 69-77.— DOI: 10.1016/].erss.2018.08.021

Fan, )., Meng, )., Saberi, A. A. (2019): Perco-
lation framework of the Earth’s topography.
— Physical Review E, 99, Art. 022304. — DOI:
10.1103/PhysRevE.99.022304

Fan, ., Zhou, D., Shekhtman, L. M., Shapira,
A., Hofstetter, R., Marzocchi, W., Ashkenazy,
Y., Havlin, S. (2019): Possible origin of me-
mory in earthquakes: Real catalogs and an
epidemic-type aftershock sequence model.
— Physical Review E, 99, Art. 042210. — DOI:
10.1103/PhysRevE.9g9.042210

Feldmann, |., Levermann, A., Mengel, M.
(2019): Stabilizing the West Antarctic Ice
Sheet by surface mass deposition. — Science
Advances, 5, Art. eaaw4132. — DOI: 10.1126/
sciadv.aaw4132

Forkel, M., Driike, M., Thurner, M., Dorigo,
W., Schaphoff, S., Thonicke, K., Bloh, W. von,
Carvalhais, N. (2019): Constraining modelled
global vegetation dynamics and carbon tur-
nover using multiple satellite observations.
— Nature Scientific Reports, 9, Art. 18757. —
DOI: 10.1038/541598-019-55187-7

Franke, ). G., Donner, R. V. (2019): Correlating
paleoclimate time series: Sources of uncer-
tainty and potential pitfalls. — Quaternary Sci-
ence Reviews, 212, 69-79. — DOI: 10.1016/j.
quascirev.2019.03.017

Frolov, N. S., Grubov, V. V., Maksimenko, V.

A., Luttjohann, A., Makarov, V. V., Pavlov, A.
N., Sitnikova, E., Pisarchik, A. N., Kurths, }.,
Hramov, A. E. (2019): Statistical properties
and predictability of extreme epileptic events.
— Nature Scientific Reports, 9, Art. 7243. —
DOI: 10.1038/541598-019-43619-3

Fujimori, S., Hasegawa, T., Krey, V., Riahi, K.,
Bertram, C., Bodirsky, B. L., Bosetti, V., Callen,
)., Després, ., Doelman, J., Drouet, L., Emmer-
ling, J., Frank, S., Fricko, O., Havlik, P., Hum-
penéder, F., Koopman, J. F. L., Meijl, H. van,
Ochi, Y., Popp, A., Schmitz, A., Takahashi, K.,
Vuuren, D. van (2019): A multi-model assess-
ment of food security implications of climate
change mitigation. — Nature Sustainability, 2,
5,386-396. — DOI: 10.1038/541893-019-0286-2

Fyson, C. L., Jeffery, M. L. (2019): Ambigu-
ity in the land use component of mitigation
contributions toward the Paris Agreement
goals. — Earth’s Future, 7, 8, 873-891. — DOI:
10.1029/2019EFo01190

Gabrysch, S., Nesbitt, R. C., Schoeps, A,,
Hurt, L., Soremekun, S., Edmond, K., Manu,
A., Lohela, T. )., Danso, S., Tomlin, K., Kirk-
wood, B., Campbell, O. M. R. (2019): Does
facility birth reduce maternal and perinatal
mortality in Brong Ahafo, Ghana? A secondary
analysis using data on 119,244 pregnancies
from two cluster-randomised controlled trials.
— The Lancet Global Health, 7, 8, e1074-e1087.
— DOI: 10.1016/52214-109X(19)30165-2

Gambhir, A, Rogelj, |., Luderer, G., Few, S.,
Napp, T. (2019): Energy system changes in
1.5 °C, well below 2 °C and 2 °C scenarios. —
Energy Strategy Reviews, 23, 69-80. — DOI:
10.1016/j.€5r.2018.12.006

Ganzenmiiller, R., Pradhan, P., Kropp, J. P.
(2019): Sectoral performance analysis of na-
tional greenhouse gas emission inventories
by means of neural networks. — Science of
the Total Environment, 656, 80-89. — DOI:
10.1016/j.scitotenv.2018.11.311

Gao, C, Su, Z,, Liu, J., Kurths, ). (2019): Even
central users do not always drive information
diffusion. — Communications of the ACM, 62,
2, 61-67. — DOI: 10.1145/3224203

Gao, Z.-K., Guo, W., Cai, Q., Ma, C,, Zhang,
Y.-B., Kurths, ]. (2019): Characterization of
SSMVEP-based EEG signals using multi-
plex limited penetrable horizontal visibility
graph. — Chaos, 29, 7, Art. 073119. — DOL:
10.1063/1.5108606

Gavriloy, A., Selezney, A., Mukhin, D., Loskutov,
E., Feigin, A., Kurths, ). (2019): Linear dynami-
cal modes as new variables for data-driven
ENSO forecast. — Climate Dynamics, 52, 3-4,
2199-2216. — DOI: 10.1007/500382-018-4255-7

Geier, F., Barfuss, W., Wiedermann, M.,
Kurths, J., Donges, ). F. (2019): The physics
of governance networks: critical transitions
in contagion dynamics on multilayer adaptive
networks with application to the sustainable
use of renewable resources. — The European
Physical Journal — Special Topics, 228, 11, 2357-
2369. — DOI: 10.1140/epjst/e2019-900120-4

Gidden, M. ., Riahi, K., Smith, S. J., Fuji-
mori, S., Luderer, G., Kriegler, E., Vuuren, D.
P. van, Berg, M. van den, Feng, L., Klein, D.,
Calvin, K., Doelman, |. C., Frank, S., Fricko,
0., Harmsen, M., Hasegawa, T., Havlik, P.,
Hilaire, )., Hoesly, R., Horing, |., Popp, A.,
Stehfest, E., Takahashi, K. (2019): Global
emissions pathways under different so-
cioeconomic scenarios for use in CMIP6: a
dataset of harmonized emissions trajectories
through the end of the century. — Geoscien-
tific Model Development, 12, 4, 1443-1475. —
DOI: 10.5194/gmd-12-1443-2019

Graef, F., Mutabazi, K. D., Sieber, S., Asch,
F., Makoko, B., Bonatti, M., Briintrupp, M.,
Gornott, C., Herrmann, L., Herrmann, R.,
Kaburire, L., Kahimba, F. C., Kimaro, A., Kun-
tosch, A., Kénig, H. )., Lagwen, P, Lana, M.
A., Lambert, C., Levy, C., Léhr, K., Maeda,
C., Mbwana, H., Mchau, D., Mnimbo, M.
T., Munder, S., Mwinuka, L., Ngwenya, P.,
Nickson, E., Nkonya, E., Saidia, P., Schi-
fer, M. P., Schindler, ]., Silayo, V., Uckert,
G., Wambura, J., William, L. (2019): Multi-
disciplinary North-South collaboration in
participatory action research on food value
chains: a German-Tanzanian case study on
perceptions, experiences and challenges. —
Systemic Practice and Action Research, 32,
4, 359-378. — DOI: 10.1007/511213-018-9458-7

Gudipudi, R., Rybski, D., Liideke, M. K.
B., Kropp, J. P. (2019): Urban emission
scaling — Research insights and a way
forward [Commentary]. — Environment
and Planning B, 46, 9, 1678-1683. — DOI:
10.1177/2399808319825867

Gudipudi, R., Rybski, D., Liideke, M. K. B.,
Zhou, B., Liu, Z., Kropp, J. P. (2019): The
efficient, the intensive, and the productive:
Insights from urban Kaya scaling. — Ap-
plied Energy, 236, 155-162. — DOI: 10.1016/j.
apenergy.2018.11.054

o1



92

Appendix
Publications

Guo, S., Zhou, D,, Fan, )., Tong, Q., Zhu, T,,
Lv, W,, Li, D., Havlin, S. (2019): Identifying
the most influential roads based on traffic
correlation networks. — The European Physi-
cal Journal — Data Science, 8, Art. 28. — DOI:
10.1140/epjds/s13688-019-0207-7

Gutsch, M., Larondelle, N., Haase, D. (2019):
Of bugs and men: How forest pests and their
management strategies are perceived by vi-
sitors of an urban forest. — Urban Forestry
and Urban Greening, 41, 248-254. — DOI:
10.1016/j.ufug.2019.03.003

Giinther, M., Bartsch, R. P., Miron-Shahar,
Y., Hassin-Baer, S., Inzelberg, R., Kurths, .,
Plotnik, M., Kantelhardt, . W. (2019): Coup-
ling between leg muscle activation and EEG
during normal walking, intentional stops,
and freezing of gait in Parkinson’s disease.
— Frontiers in Physiology, 10, Art. 870. — DOI:
10.3389/fphys.2019.00870

Hagedorn, G., Kalmus, P., Mann, M., Vicca,
S., Van den Berge, ]., Ypersele, ).-P. van, Bourg,
D., Rotmans, |., Kaaronen, R., Rahmstorf, S.,
Kromp-Kolb, H., Kirchengast, G., Knutti, R.,
Seneviratne, S. I, Thalmann, P., Cretney, R.,
Green, A., Anderson, K., Hedberg, M., Nilsson,
D., Kuttner, A., Hayhoe, K. (2019): Concerns of
young protesters are justified. — Science, 364,
6436, 139-140. — DOI: 10.1126/science.aax3807

Hagedorn, G., Loew, T., Seneviratne, S. |.,
Lucht, W., Beck, M.-L., Hesse, |., Knutti, R.,
Quaschning, V., Schleimer, J.-H., Mattauch,
L., Breyer, C., Hiibener, H., Kirchengast, G.,
Chodura, A., Clausen, J., Creutzig, F., Darbi,
M., Daub, C.-H., Ekardt, F., Gépel, M., Hardt,
J. N., Hertin, J., Hickler, T., Kéhncke, A., K&s-
ter, S., Krohmer, J., Kromp-Kolb, H., Leinfel-
der, R., Mederake, L., Neuhaus, M., Rahm-
storf, S., Schmidt, C., Schneider, C., Schnei-
der, G., Seppelt, R., Spindler, U., Springmann,
M., Staab, K., Stocker, T. F., Steininger, K.,
Hirschhausen, E. von, Winter, S., Wittau, M.,
Zens, |. (2019): The concerns of the young
protesters are justified: A statement by Sci-
entists for Future concerning the protests for
more climate protection. — GAIA — Ecological
Perspectives for Science and Society, 28, 2,
79-87. — DOI: 10.14512/gaia.28.2.3

Han, X,, Liu, Y., Bi, Q., Kurths, J. (2019): Fre-
quency-truncation fast-slow analysis for para-
metrically and externally excited systems with
two slow incommensurate excitation frequen-
cies. — Communications in Nonlinear Science
and Numerical Simulation, 72, 16-25. — DOI:
10.1016/j.cNsns.2018.12.007

Haque, M. M., Seidou, O., Mohammadian,
A., Djibo, A. G., Liersch, S., Fournet, S.,
Karam, S., Perera, E. D. P., Kleynhans, M.
(2019): Improving the accuracy of hydrody-
namic simulations in data scarce environ-
ments using bayesian model averaging: A
case study of the Inner Niger Delta, Mali,
West Africa. — Water, 11, 9, Art. 1766. — DOI:
10.3390/W11091766

Harrison, P. A., Harmackova, Z. V., Karabu-
lut, A. A., Brotons, L., Cantele, M., Claudet,
J., Dunford, R. W., Guisan, A., Holman, I. P,,
Jacobs, S., Kok, K., Lobanova, A., Moran-Or-
donez, A., Pedde, S., Rixen, C., Santos-Mar-
tin, F., Schlaepfer, M. A., Solidoro, C., Sonrel,
A., Hauck, J. (2019): Synthesizing plausible
futures for biodiversity and ecosystem servi-
ces in Europe and Central Asia using scenario
archetypes. — Ecology and Society, 24, 2, Art.
27. - DOI: 10.5751/ES-10818-240227

Hassanibesheli, F., Donner, R. V. (2019): Net-
work inference from the timing of events in
coupled dynamical systems. — Chaos, 29, Art.
083125. — DOI: 10.1063/1.5110881

Heinke, )., Miiller, C., Lannerstad, M., Gerten,
D., Lucht, W. (2019): Freshwater resources
under success and failure of the Paris climate
agreement. — Earth System Dynamics, 10, 2,
205-217. — DOI: 10.5194/esd-10-205-2019

Hempel, S., Mengz, C., Pinto, S., Galan, E.,
Janke, D., Estelles, F., Miischner-Siemens, T,
Wang, X., Heinicke, J., Zhang, G., Amon, B.,
del Prado, A., Amon, T. (2019): Heat stress
risk in European dairy cattle husbandry
under different climate change scenarios —
uncertainties and potential impacts. — Earth
System Dynamics, 10, 4, 859-884. — DOI:
10.5194/esd-10-859-2019

Hendriks, C. M. J., Stoorvogel, J. J., Lutz, F.,
Claessens, L. (2019): When can legacy soil
data be used, and when should new data be
collected instead? — Geoderma, 348, 181-188.
—DOI: 10.1016/j.geoderma.2019.04.026

Hermwille, L., Siemons, A., Férster, H.,
Jeffery, L. (2019): Catalyzing mitigation
ambition under the Paris Agreement: ele-
ments for an effective Global Stocktake.
— Climate Policy, 19, 8, 988-1001. — DOI:
10.1080/14693062.2019.1624494

Hewitt, R. J., Bradley, N., Compagnucci, A.
B., Barlagne, C., Ceglarz, A., Cremades, R.,
McKeen, M., Otto, I. M., Slee, B. (2019):
Social innovation in community energy in

Europe: a review of the evidence. — Frontiers
in Energy Research, 7, Art. 31. — DOI: 10.3389/
fenrg.2019.00031

Hilaire, J., Minx, ). C., Callaghan, M. W., Ed-
monds, |., Luderer, G., Nemet, G. F., Rogelj,
J., del Mar Zamora, M. (2019): Negative
emissions and international climate goals
— learning from and about mitigation scena-
rios. — Climatic Change, 157, 2, 189-219. —
DOI: 10.1007/510584-019-02516-4

Hoff, H., Alrahaife, S. A., El Hajj, R., Lohr, K.,
Mengoub, F. E., Farajalla, N., Fritzsche, K.,
Jobbins, G., Ozerol, G., Schultz, R., Ulrich,
A. (2019): A nexus approach for the MENA
region — from concept to knowledge to ac-
tion. — Frontiers in Environmental Sciences,
7, Art. 48. — DOI: 10.3389/fenvs.2019.00048

Hofmann, M., Mathesius, S., Kriegler, E.,
Vuuren, D. P. van, Schellnhuber, H. . (2019):
Strong time dependence of ocean acidifica-
tion mitigation by atmospheric carbon dioxide
removal. — Nature Communications, 10, Art.
5592. — DOI: 10.1038/541467-019-13586-4

Hong, C., Zhang, Q., Zhang, Y., Davis, S. J.,
Tong, D., Zheng, Y., Liu, Z., Guan, D., He,
K., Schellnhuber, H. ). (2019): Impacts of cli-
mate change on future air quality and human
health in China. — Proceedings of the Natio-
nal Academy of Sciences of the United States
of America (PNAS), 116, 35, 17193-17200. —
DOI: 10.1073/pnas.1812881116

Hovi, )., Sprinz, D. F., Selen, H., Underdal, A.
(2019): The club approach: A gateway to ef-
fective climate co-operation? — British Journal
of Political Science, 49, 3, 1071-1096. — DOI:
10.1017/50007123416000788

Hramov, A. E., Maksimenko, V., Koronovskii,
A., Runnova, A. E., Zhuravlev, M., Pisarchik,
A. N., Kurths, ). (2019): Percept-related EEG
classification using machine learning ap-
proach and features of functional brain con-
nectivity. — Chaos, 29, 9, Art. 093110. — DOI:

10.1063/1.5113844

Huntingford, C., Mitchell, D., Kornhuber, K.,
Coumou, D., Osprey, S., Allen, M. (2019): As-
sessing changes in risk of amplified plane-
tary waves in a warming world. — Atmosphe-
ric Science Letters, 20, 8, Art. e929. — DOI:
10.1002/asl.929

Jakob, M., Soria, R., Trinidad, C., Edenhofer,
0., Bak, C., Bouille, D., Buira, D., Carlino, H.,
Gutman, V., Hiibner, C., Knopf, B., Lucena,

P
::l:lD

1
|||I
||
||
1

Ml
=

A., Santos, L., Scott, A., Steckel, ). C., Tanaka,
K., Vogt-Schilb, A., Yamada, K. (2019): Green
fiscal reform for a just energy transition in La-
tin America. — Economics, 13, Art. 2019-17. —
DOI: 10.5018/economics-ejournal.ja.2019-17

Johnson, N., Burek, P., Byers, E., Falchetta,
G., Flérke, M., Fujimori, S., Havlik, P., Hejazi,
M., Hunt, J., Krey, V., Langan, S., Nakicenovic,
N., Palazzo, A., Popp, A., Riahi, K., Dijk, M.
van, Vliet, M. T. H. van, Vuuren, D. P. van,
Wada, Y., Wiberg, D., Willaarts, B., Zimm, C.,
Parkinson, S. (2019): Integrated solutions for
the Water-Energy-Land Nexus: Are global mo-
dels rising to the challenge?. — Water, 11, 11,
Art. 2223. — DOI: 10.3390/W11112223

Jones, C. D., Frélicher, T. L., Koven, C., Mac-
Dougall, A. H., Matthews, H. D., Zickfeld,
K., Rogelj, J., Tokarska, K. B., Gillett, N. P.,
llyina, T., Meinshausen, M., Mengis, N., Se-
ferian, R., Eby, M., Burger, F. A. (2019): The
Zero Emissions Commitment Model Inter-
comparison Project (ZECMIP) contribution
to C4MIP: quantifying committed climate
changes following zero carbon emissions.
— Geoscientific Model Development, 12, 10,

4375-4385. — DOI: 10.5194/gmd-12-4375-2019

Kalkuhl, M., Steckel, ). C., Montrone, L., Jakob,
M., Peters, ]., Edenhofer, O. (2019): Successful
coal phase-out requires new models of deve-
lopment [Comment]. — Nature Energy, 4, 11,
897-900. — DOI: 10.1038/541560-019-0500-5

Kan, Y., Lu, )., Qiu, J., Kurths, ]. (2019): Expo-
nential synchronization of time-varying delayed
complex-valued neural networks under hybrid
impulsive controllers. — Neural Networks, 114,
157-163. — DOI: 10.1016/j.neunet.2019.02.006

Kehoe, L., Reis, T., Virah-Sawmy, M., Balm-
ford, A., Kuemmerle, T., 604 Signatories (in-
cluding Thonicke, K.) (2019): Make EU trade
with Brazil sustainable. — Science, 364, 6438,
341-341. — DOI: 10.1126/science.aaw8276

Kelman, 1., Orlowska, |., Upadhyay, H., Sto-
janov, R., Webersik, C., Simonelli, A. C., Pro-
chdzka, D., Némec, D. (2019): Does climate
change influence people’s migration decisi-
ons in Maldives? — Climatic Change, 153, 1-2,
285-299. — DOI: 10.1007/510584-019-02376-y

Kim, S. J., Lim, C.-H., Kim, G. S,, Lee, J., Gei-
ger, T., Rahmati, O., Son, Y., Lee, W.-K. (2019):
Multi-temporal analysis of forest fire proba-
bility using socio-economic and environmen-
tal variables. — Remote Sensing, 11, Art. 86.
—DOI: 10.3390/rs11010086

Kipling, R. P., Topp, C. F. E., Bannink, A., Bart-
ley, D. J., Blanco-Penedo, 1., Cortignani, R., del
Prado, A., Dono, G., Faverdin, P., Graux, A.-l.,
Hutchings, N. ., Lauwers, L., Ozkan Giilz-
ari, S., Reidsma, P., Rolinski, S., Ruiz-Ramos,
M., Sandars, D. L., Sandor, R., Schénhart, M.,
Seddaiu, G., Middelkoop, ). van, Shrestha, S.,
Weind|, 1., Eory, V. (2019): To what extent is
climate change adaptation a novel challenge
for agricultural modellers?. — Environmental
Modelling and Software, 120, 104492. — DOI:
10.1016/j.envsoft.2019.104492

Kornhuber, K., Osprey, S., Coumou, D., Pe-
tri, S., Petoukhov, V., Rahmstorf, S., Gray,
L. (2019): Extreme weather events in early
summer 2018 connected by a recurrent he-
mispheric wave-7 pattern. — Environmental
Research Letters, 14, Art. 054002. — DOI:
10.1088/1748-9326/ab13bf

Kraemer, K. H., Marwan, N. (2019): Border
effect corrections for diagonal line based re-
currence quantification analysis measures. —
Physics Letters A, 383, 34, Art. 125977. — DOI:
10.1016/j.physleta.2019.125977

Krey, V., Guo, F., Kolp, P., Zhou, W., Schaeffer,
R., Awasthy, A., Bertram, C., Sytze de Boer,
H., Fragkos, P., Fujimori, S., He, C., lyer, G.,
Keramidas, K., Kéberle, A. C., Oshiro, K.,
Reis, L. A., Shoai-Tehrani, B., Vishwanathan,
S., Capros, P., Drouet, L., Edmonds, J. E.,
Garg, A, Gernaat, D. E. H. ], Jiang, K., Kan-
navou, M., Kitous, A., Kriegler, E., Luderer, G.,
Mathur, R., Muratori, M., Sano, F., Vuuren,
D. P. van (2019): Looking under the hood:
A comparison of techno-economic assump-
tions across national and global integrated
assessment models. — Energy, 172, 1254-1267.
— DOl: 10.1016/j.energy.2018.12.131

Kriewald, S., Pradhan, P., Costa, L., Garcia
Cantu Ros, A., Kropp, J. P. (2019): Hungry
cities: how local food self-sufficiency relates
to climate change, diets, and urbanisation. —
Environmental Research Letters, 14, 9, Art.
094007. — DOI: 10.1088/1748-9326 /ab2d56

Krishnan, A., Manikandan, R., Midhun, P. R.,
Reeja, K. V., Unni, V. R., Sujith, R. I, Marwan,
N., Kurths, J. (2019): Mitigation of oscillatory
instability in turbulent reactive flows: A novel
approach using complex networks. — Euro-
physics Letters (epl), 128, 1, Art. 14003. —
DOI: 10.1209/0295-5075/128 /14003

Krishnan, A., Sujith, R. I., Marwan, N.,
Kurths, J. (2019): On the emergence of large
clusters of acoustic power sources at the

onset of thermoacoustic instability in a turbu-
lent combustor. — Journal of Fluid Mechanics,
874, 455-482. — DOI: 10.1017/jfm.2019.429

Krummenauer, L., Prahl, B. F., Costa, L.,
Holsten, A., Walther, C., Kropp, J. P. (2019):
Global drivers of minimum mortality tempe-
ratures in cities. — Science of the Total Envi-
ronment, 695, Art. 133560. — DOI: 10.1016/j.
scitotenv.2019.07.366

Krdhnert, K., Briick, T., Di Maio, M., Nistico,
R. (2019): The effects of conflict on fertility:
Evidence from the genocide in Rwanda. — De-
mography, 56, 3, 935-968. — DOI: 10.1007/
$13524-019-00780-8

Kumar, K., Biswas, D., Banerjee, T., Zou, W.,
Kurths, J., Senthilkumar, D. V. (2019): Revi-
val and death of oscillation under mean-field
coupling: Interplay of intrinsic and extrinsic
filtering. — Physical Review E, 100, 5, Art.
052212. — DOI: 10.1103/PhysRevE.100.052212

Kundzewicz, Z. W., Painter, |., Kundzewicz,
W. J. (2019): Climate change in the media:
Poland’s exceptionalism. — Environmen-
tal Communication, 13, 3, 366-380. — DOI:
10.1080/17524032.2017.1394890

Kundzewicz, Z. W., Su, B., Wang, Y., Wang,
G., Wang, G., Huang, |., Jiang, T. (2019):
Flood risk in a range of spatial perspecti-
ves — from global to local scales. — Natural
Hazards and Earth System Sciences, 19, 7,
1319-1328. — DOI: 10.5194/nhess-19-1319-2019

Kundzewicz, Z. W., Su, B., Wang, Y., Xia, J.,
Huang, J., Jiang, T. (2019): Flood risk and
its reduction in China. — Advances in Water
Resources, 130, 37-45. — DOI: 10.1016/j.adv-
watres.2019.05.020

Kurths, J., Agarwal, A., Shukla, R., Marwan,
N., Rathinasamy, M., Caesar, L., Krishnan,
R., Merz, B. (2019): Unravelling the spatial
diversity of Indian precipitation teleconnec-
tions via a non-linear multi-scale approach.
— Nonlinear Processes in Geophysics, 26, 3,
251-266. — DOI: 10.5194/npg-26-251-2019

Képpel, M., Sprinz, D. F. (2019): Do bin-
ding beat nonbinding agreements? Regula-
ting international water quality. — Journal of
Conflict Resolution, 63, 8, 1860-1888. — DOI:
10.1177/0022002718822127

Landholm, D. M., Holsten, A., Martel-
lozzo, F., Reusser, D. E., Kropp, . P. (2019):
Climate change mitigation potential of



94

Appendix
Publications

community-based initiatives in Europe. —
Regional Environmental Change, 19, 4, 927-
938. — DOI: 10.1007/510113-018-1428-1

Landholm, D. M., Pradhan, P., Kropp, ). P.
(2019): Diverging forest land use dynamics
induced by armed conflict across the tropics.
— Global Environmental Change, 56, 86-94. —
DOI: 10.1016/j.gloenvcha.2019.03.006

Landholm, D. M., Pradhan, P., Wegmann, P.,
Romero Sanchez, M. A., Sudrez Salazar, ). C.,
Kropp, . P. (2019): Reducing deforestation
and improving livestock productivity: green-
house gas mitigation potential of silvopas-
toral systems in Caquetd. — Environmental
Research Letters, 14, 11, Art. 114007. — DOI:
10.1088/1748-9326/ab3db6

Lange, S. (2019): Trend-preserving bias ad-
justment and statistical downscaling with ISI-
MIP3BASD (v1.0). — Geoscientific Model De-
velopment, 12, 7, 3055-3070. — DOI: 10.5194/
gmd-12-3055-2019

Larsen, M. A. D., Petrovic, S., Engstrom,
R. E., Drews, M., Liersch, S., Karlsson, K.
B., Howells, M. (2019): Challenges of data
availability: Analysing the water-energy nexus
in electricity generation. — Energy Strategy
Reviews, 26, Art. 100426. — DOI: 10.1016/j.
€51.2019.100426

Lei, X., Liu, W., Zou, W., Kurths, . (2019): Co-
existence of oscillation and quenching states:
Effect of low-pass active filtering in coupled
oscillators. — Chaos, 29, 7, Art. 073110. — DOI:
10.1063/1.5093919

Leimbach, M., Giannousakis, A. (2019):
Burden sharing of climate change mitiga-
tion: global and regional challenges under
shared socio-economic pathways. — Clima-
tic Change, 155, 2, 273-291. — DOI: 10.1007/
$10584-019-02469-8

Lekscha, )., Donner, R. V. (2019): Areawise
significance tests for windowed recurrence
network analysis. — Proceedings of the Royal
Society A, 475, 2228, Art. 20190161. — DOI:
10.1098/rspa.2019.0161

Lenton, T. M., Rockstrém, J., Gaffney, O.,
Rahmstorf, S., Richardson, K., Steffen, W.,
Schellnhuber, H. ). (2019): Climate tipping
points — too risky to bet against [Comment].
— Nature, 575, 7784, 592-595. — DOI: 10.1038/
d41586-019-03595-0

Levermann, A., Feldmann, |. (2019): Scaling

of instability timescales of Antarctic outlet
glaciers based on one-dimensional similitude
analysis. — The Cryosphere, 13, 6, 1621-1633. —
DOI: 10.5194/tc-13-1621-2019

Levesque, A., Pietzcker, R. C., Luderer, G.
(2019): Halving energy demand from buil-
dings: The impact of low consumption practi-
ces. — Technological Forecasting and Social
Change, 146, 253-266. — DOI: 10.1016/j.tech-
fore.2019.04.025

Li, C., Feng, B., Li, S., Kurths, J., Chen, G.
(2019): Dynamic Analysis of Digital Cha-
otic Maps via State-Mapping Networks. —
IEEE Transactions on Circuits and Systems
I: Regular Papers, 66, 6, 2322-2335. — DOI:
10.1109/TCSI.2018.2888688

Li, H., Xu, Y., Kurths, ., Yue, X. (2019): Stati-
onary distribution simulation of rare events
under colored Gaussian noise. — The Euro-
pean Physical Journal B, 92, 4, Art. 76. — DOI:
10.1140/epjb/e2019-100022-y

Li, H., Xu, Y,, Yue, X., Kurths, . (2019): Tran-
sition-event duration in one-dimensional
systems under correlated noise. — Physica
A: Statistical Mechanics and its Applica-
tions, 532, Art. 121764. — DOI: 10.1016/].
physa.2019.121764

Li, X., Li, L., Yue, Z., Tang, X., Voss, H. U.,
Kurths, J., Yuan, Y. (2019): Sparse learning of
partial differential equations with structured
dictionary matrix. — Chaos, 29, 4, Art. 043130.
—DOI: 10.1063/1.5054708

Li, Y., Xu, Y., Kurths, J. (2019): First-passage-
time distribution in a moving parabolic po-
tential with spatial roughness. — Physical
Review E, 99, 5, Art. 052203. — DOI: 10.1103/
PhysRevE.99.052203

Li, Y., Xu, Y., Kurths, J., Duan, J. (2019): The
influences of correlated spatially random per-
turbations on first passage time in a linear-
cubic potential. — Chaos, 29, 10, Art. 101102.
—DOI: 10.1063/1.5116626

Li, Z., Tang, Y., Huang, T., Kurths, }. (2019):
Formation Control with Mismatched Ori-
entation in Multi-Agent Systems. — |IEEE
Transactions on Network Science and En-
gineering, 6, 3, 314-325. — DOI: 10.1109/
TNSE.2018.2851199

Liersch, S., Fournet, S., Koch, H., Djibo, A.
G., Reinhardt, J., Kortlandt, J., van Weert, F.,
Seidou, O., Klop, E., Baker, C., Hattermann,

F. F. (2019): Water resources planning in the
Upper Niger River basin: Are there gaps bet-
ween water demand and supply? — Journal
of Hydrology: Regional Studies, 21, 176-194.
—DOIl: 10.1016/j.€jrh.2018.12.006

Lindner, M., Hellmann, F. (2019): Stochastic
basins of attraction and generalized commit-
tor functions. — Physical Review E, 100, 2, Art.
022124.— DOI: 10.1103/PhysRevE.100.022124

Liu, B., Martre, P, Ewert, F., Porter, J. R., Chal-
linor, A. J., Miiller, C., Ruane, A. C., Waha, K.,
Thorburn, P. )., Aggarwal, P. K., Ahmed, M.,
Balkovic, )., Basso, B., Biernath, C., Bindi, M.,
Cammarano, D., De Sanctis, G., Dumont,
B., Espadafor, M., Rezaei, E. E., Ferrise, R.,
Garcia-Vila, M., Gayler, S., Gao, Y., Horan, H.,
Hoogenboom, G., Izaurralde, R. C., Jones, C.
D., Kassie, B. T., Kersebaum, K. C., Klein, C.,
Koehler, A.-K., Maiorano, A., Minoli, S., Mon-
tesino San Martine, M., Kumar, S. N., Nen-
del, C., O’Leary, G. |., Palosuo, T., Priesack,
E., Ripoche, D., Rétter, R. P., Semenov, M.
A., Stéckle, C., Streck, T., Supit, I., Tao, F., Van
der Velde, M., Wallach, D., Wang, E., Webber,
H., Wolf, )., Xiao, L., Zhang, Z., Zhao, Z., Zhu,
Y., Asseng, S. (2019): Global wheat produc-
tion with 1.5 and 2.0°C above pre-industrial
warming. — Global Change Biology, 25, 4,
1428-1444. — DOI: 10.1111/gcb.14542

Liu, D., Xu, Y. (2019): Random disordered
periodical input induced chaos in discon-
tinuous systems. — International Journal of
Bifurcation and Chaos, 29, 1, Art. 1950002.
— DOI: 10.1142/50218127419500020

Liu, X., Liu, W,, Yang, H., Tang, Q., Flérke, M.,
Masaki, Y., Miiller Schmied, H., Ostberg, S.,
Pokhrel, Y., Satoh, Y., Wada, Y. (2019): Mul-
timodel assessments of human and climate
impacts on mean annual streamflow in China.
— Hydrology and Earth System Sciences, 23, 3,
1245-1261. — DOI: 10.5194/hess-23-1245-2019

Liu, Y., Kurths, J. (2019): Effects of network
robustness on explosive synchronization. —
Physical Review E, 100, Art. 012312. — DOI:
10.1103/PhysRevE.100.012312

Liu, Y., Wang, X., Kurths, J. (2019): Frame-
work of evolutionary algorithm for investiga-
tion of influential nodes in complex networks.
— |IEEE Transactions on Evolutionary Com-
putation, 23, 6, 1049-1063. — DOI: 10.1109/
TEVC.2019.2901012

Lohela, T. J., Nesbitt, R. C., Pekkanen, )., Gab-
rysch, S. (2019): Comparing socioeconomic

P
::l:lD

1
|||I
||
||
1

Ml
=

inequalities between early neonatal morta-
lity and facility delivery: Cross-sectional data
from 72 low- and middle-income countries.
— Nature Scientific Reports, 9, Art. 9786. —
DOI: 10.1038/541598-019-45148-5

Lotze, H. K., Tittensor, D. P., Bryndum-Buch-
holz, A., Eddy, T. D., Cheung, W. W. L., Galb-
raith, E. D., Barange, M., Barrier, N., Bianchi,
D., Blanchard, J. L., Bopp, L., Biichner, M.,
Bulman, C. M., Carozza, D. A., Christensen,
V., Coll, M., Dunne, ). P, Fulton, E. A, Jen-
nings, S., Jones, M. C., Mackinson, S., Maury,
O., Niiranen, S., Oliveros-Ramos, R., Roy, T,,
Fernandes, . A., Schewe, J., Shin, Y.-]., Silva,
T. A. M., Steenbeek, |., Stock, C. A., Verley, P,,
Volkholz, )., Walker, N. D., Worm, B. (2019):
Global ensemble projections reveal trophic
amplification of ocean biomass declines with
climate change. — Proceedings of the Natio-
nal Academy of Sciences of the United States
of America (PNAS), 116, 26, 12907-12912. —
DOI: 10.1073/pnas.1900194116

Luderer, G., Pehl, M., Arvesen, A., Gibon, T,,
Bodirsky, B. L., Sytze de Boer, H., Fricko, O.,
Hejazi, M., Humpenéder, F., lyer, G., Mima,
S., Mouratiadou, |., Pietzcker, R. C., Popp, A.,
Berg, M. van den, Vuuren, D. van, Hertwich,
E. G. (2019): Environmental co-benefits and
adverse side-effects of alternative power
sector decarbonization strategies. — Na-
ture Communications, 10, Art. 5229. — DOI:
10.1038/541467-019-13067-8

Ludescher, J., Yuan, N., Bunde, A. (2019):
Detecting the statistical significance of the
trends in the Antarctic sea ice extent: an in-
dication for a turning point. — Climate Dy-
namics, 53, 1-2, 237-244. — DOI: 10.1007/
500382-018-4579-3

Lutz, F., Herzfeld, T., Heinke, ., Rolinski, S.,
Schaphoff, S., W. von, Bloh, Stoorvogel, J. J.,
Miiller, C. (2019): Simulating the effect of
tillage practices with the global ecosystem
model LPJmL (version 5.o-tillage). — Geosci-
entific Model Development, 12, 6, 2419-2440.
— DOI: 10.5194/gmd-12-2419-2019

Lutz, F., Stoorvogel, ). J., Miiller, C. (2019):
Options to model the effects of tillage on
N20 emissions at the global scale. — Ecologi-
cal Modelling, 392, 212-225. — DOI: 10.1016/].
ecolmodel.2018.11.015

Ma, )., Xu, Y., Li, Y., Tian, R., Kurths, J. (2019):
Predicting noise-induced critical transitions
in bistable systems. — Chaos, 29, 8, Art.
081102. — DOI: 10.1063/1.5115348

Ma, J., Xu, Y., Xu, W,, Li, Y., Kurths, ]. (2019):
Slowing down critical transitions via Gaus-
sian white noise and periodic force. — Science
China Technological Sciences, 62, 12, 2144-
2152. — DOI: 10.1007/511431-019-9557-2

Majhi, S., Ghosh, D., Kurths, J. (2019):
Emergence of synchronization in multiplex
networks of mobile Réssler oscillators. —
Physical Review E, 99, Art. 012308. — DOI:
10.1103/PhysRevE.99.012308

Maksimenko, V. A., Frolov, N. S., Hramoy, A.
E., Runnova, A. E., Gruboy, V. V,, Kurths, .,
Pisarchik, A. N. (2019): Neural interactions
in a spatially-distributed cortical etwork du-
ring perceptual decision-making. — Frontiers
in Behavioral Neuroscience, 13, Art. 220. —
DOI: 10.3389/fnbeh.2019.00220

Manoj, K., Pawar, S. A., Dange, S., Mondal,
S., Sujith, R. I., Surovyatkina, E., Kurths, ).
(2019): Synchronization route to weak chi-
mera in four candle-flame oscillators. — Phy-
sical Review E, 100, 6, Art. 062204. — DOI:
10.1103/PhysRevE.100.062204

Martellozzo, F., Landholm, D. M., Holsten,
A. (2019): Upscaling from the grassroots:
potential aggregate carbon reduction from
community-based initiatives in Europe. — Re-
gional Environmental Change, 19, 4, 953-966.
— DOI: 10.1007/510113-019-01469-9

Matta, E., Koch, H., Selge, F., Simshauser, M.
N., Rossiter, K., da Silva, G. M. N., Gunkel,
G., Hinkelmann, R. (2019): Modeling the im-
pacts of climate extremes and multiple water
uses to support water management in the
Ic6-Mandantes Bay, Northeast Brazil. — Jour-
nal of Water & Climate Change, 10, 4, 893-
906. — DOI: 10.2166/wcc.2018.254

Mei, R., Xu, Y., Kurths, . (2019): Transport
and escape in a deformable channel driven
by fractional Gaussian noise. — Physical Re-
view E, 100, 2, Art. 022114. — DOI: 10.1103/
PhysRevE.100.022114

Mercure, J.-F., Paim, M. A., Bocquillon, P.,
Lindner, S., Salas, P., Martinelli, P., Berchin,
I. 1., Andrade Guerra, ). B. S. O. de, Derani,
C., Albuquerque Junior, C. L. de, Ribeiro, J. M.
P., Knobloch, F., Pollitt, H., Edwards, N. R.,
Holden, P. B., Foley, A., Schaphoff, S., Faraco,
R. A., Vinuales, J. E. (2019): System comple-
xity and policy integration challenges: The
Brazilian Energy-Water-Food Nexus. — Rene-
wable and Sustainable Energy Reviews, 105,
230-243. — DOI: 10.1016/j.rser.2019.01.045

Merganicova, K., Mergani¢, J., Lehtonen, A.,
Vacchiano, G., Ostrogovi¢ Sever, M. Z., Au-
gustynczik, A. L. D., Grote, R., Kyselov4, I.,
Mikels, A., Yousefpour, R., Krejza, ., Collalti,
A., Reyer, C. P. O. (2019): Forest carbon allo-
cation modelling under climate change. — Tree
Physiology. — DOI: 10.1093/treephys/tpzios

Mezghani, A., Dobler, A., Benestad, R.,
Haugen, J. E., Parding, K. M., Piniewski,
M., Kundzewicz, Z. W. (2019): Subsampling
impact on the climate change signal over
Poland based on simulations from statisti-
cal and dynamical downscaling. — Journal of
Applied Meteorology and Climatology, 58, 5,
1061-1078. — DOI: 10.1175/JAMC-D-18-0179.1

Milford, A. B., Le Mouél, C., Bodirsky, B.
L., Rolinski, S. (2019): Drivers of meat con-
sumption. — Appetite, 141, Art. 104313. — DOI:
10.1016/j.appet.2019.06.005

Minoli, S., Egli, D. B., Rolinski, S., Miiller, C.
(2019): Modelling cropping periods of grain
crops at the global scale. — Global and Pla-
netary Change, 174, 35-46. — DOI: 10.1016/].
gloplacha.2018.12.013

Minoli, S., Miiller, C., Elliott, J., Ruane, A. C,,
Jagermeyr, )., Zabel, F., Dury, M., Folberth,
C., Frangois, L., Hank, T., Jacquemin, I., Liu,
W., Olin, S., Pugh, T. A. M. (2019): Global
response patterns of major rainfed crops to
adaptation by maintaining current growing
periods and irrigation. — Earth’s Future, 7,
12, 1464-1480. — DOI: 10.1029/2018EF001130

Mitter, H., Techen, A.-K., Sinabell, F., Hel-
ming, K., Kok, K., Priess, J. A., Schmid, E.,
Bodirsky, B. L., Holman, I., Lehtonen, H.,
Leip, A., Le Mouél, C., Mathijs, E., Mehdi,
B., Michetti, M., Mittenzwei, K., Mora, O.,
Oygarden, L., Reidsma, P., Schaldach, R.,
Schonhart, M. (2019): A protocol to develop
Shared Socio-economic Pathways for Euro-
pean agriculture. — Journal of Environmen-
tal Management, 252, Art. 109701. — DOI:
10.1016/j.jenvman.2019.109701

Mukhin, D., Gavrilov, A., Loskutov, E.,
Kurths, J., Feigin, A. (2019): Bayesian data
analysis for revealing causes of the middle
Pleistocene transition. — Nature Scientific
Reports, 9, Art. 7328. — DOI: 10.1038/541598-
019-43867-3

Miiller, C., Elliott, J., Kelly, D., Arneth, A., Bal-
kovic, |., Ciais, P., Deryng, D., Folberth, C.,
Hoek, S., Izaurralde, R. C., Jones, C. D., Kha-
barov, N., Lawrence, P, Liu, W., Olin, S., Pugh,



Appendix
Publications

T. A. M., Reddy, A., Rosenzweig, C., Ruane, A.
C., Sakurai, G., Schmid, E., Skalsky, R., Wang,
X., Wit, A. de, Yang, H. (2019): The Global
Gridded Crop Model Intercomparison phase
1 simulation dataset. — Nature Scientific Data,
6, Art. 50. — DOI: 10.1038/541597-019-0023-8

Miiller-Hansen, F., Heitzig, J., Donges, |. F.,
Cardoso, M. F,, Dalla-Nora, E. L., Andrade, P.,
Kurths, )., Thonicke, K. (2019): Can intensifi-
cation of cattle ranching reduce deforestation
in the Amazon? Insights from an agent-based
social-ecological model. — Ecological Econo-
mics, 159, 198-211. — DOI: 10.1016/j.ecole-
con.2018.12.025

Nauels, A., Giitschow, J., Mengel, M., Meins-
hausen, M., Clark, P. U., Schleussner, C.-F.
(2019): Attributing long-term sea-level rise
to Paris Agreement emission pledges. — Pro-
ceedings of the National Academy of Scien-
ces of the United States of America (PNAS),
116, 47, 23487-23492. — DOI: 10.1073/
pnas.1907461116

O’Keeffe, J., Marcinkowski, P., Utratna, M.,
Piniewski, M., Kardel, |., Kundzewicz, Z.
W., Okruszko, T. (2019): Modelling climate
change’s impact on the hydrology of Natura
2000 wetland habitats in the Vistula and
Qdra River basins in Poland. — Water, 11, 10,
Art. 2191. — DOI: 10.3390/w11102191

Oberlack, C., Sietz, D., Bonanomi, E. B., Bre-
mond, A. de, Dell’Angelo, J., Eisenack, K., El-
lis, E. C., Epstein, G., Giger, M., Heinimann,
A., Kimmich, C., Kok, M. T. )., Manuel-Navar-
rete, D., Messerli, P., Meyfroidt, P., Vaclavik,
T., Villamayor-Tomas, S. (2019): Archetype
analysis in sustainability research: meanings,
motivations, and evidence-based policy ma-
king. — Ecology and Society, 24, 2, Art. 26.
— DOI: 10.5751/ES-10747-240226

Otto, I. M., Kim, K. M., Dubrovksy, N., Lucht,
W. (2019): Shift the focus from the super-
poor to the super-rich [Comment]. — Nature
Climate Change, 9, 2, 82-84. — DOI: 10.1038/
$41558-019-0402-3

Ozturk, U., Malik, N., Cheung, K., Mar-
wan, N., Kurths, . (2019): A network-based
comparative study of extreme tropical and
frontal storm rainfall over Japan. — Climate
Dynamics, 53, 1-2, 521-532. — DOI: 10.1007/
500382-018-4597-1

Pahle, M., Zabel, C., Edenhofer, O., Fahl, U.,
Fischedick, M., Hufendiek, K., Knodt, M.,
Léschel, A., Luderer, G., Ober, S., Pietzcker,

R., Renn, O., Schlacke, S., Sensfuf, F. (2019):
Interdisziplindrer Synthesebericht zum Koh-
leausstieg: ENavi informiert die Kohlekom-
mission. — GAIA — Ecological Perspectives
for Science and Society, 28, 1, 61-62. — DOI:
10.14512/gaia.28.1.15

Pan, Z., Jiao, X., Conradt, T., Ding, X., Wang,
H. (2019): Performance evaluation of ground-
water overdraft recovery units in North and
Coastal China based on DEA models. — Jour-
nal of Coastal Research, 94, Special Issue 1,
1-5. — DOI: 10.2112/Sl94-001.1

Passow, C., Donner, R. V. (2019): A rigorous
statistical assessment of recent trends in in-
tensity of heavy precipitation over Germany.
— Frontiers in Environmental Science, 7, Art.
143. — DOI: 10.3389/fenvs.2019.00143

Pavlov, A. N., Grishina, D. S., Runnova, A. E.,
Maksimenko, V. A., Pavlova, O. N., Shchuko-
vsky, N. V., Hramoy, A. E., Kurths, ]. (2019):
Recognition of electroencephalographic pat-
terns related to human movements or men-
tal intentions with multiresolution analysis.
— Chaos, Solitons & Fractals, 126, 230-235.
—DOI: 10.1016/j.chaos.2019.06.016

Pawar, S. A., Mondal, S., George, N. B., Su-
jith, R. 1. (2019): Temporal and spatiotempo-
ral analyses of synchronization transition in
a swirl-stabilized combustor. — AIAA Journal,
57, 2, 836-847. — DOI: 10.2514/1.J057143

Pearce, F., Rockstrém, . (2019): The chan-
ges could be abrupt and irreversible. We
don’t know where things may end up. — New
Scientist, 243, 3247, 39-41. — DOI: 10.1016/
$0262-4079(19)31729-4

Petr, M., Vacchiano, G., Thom, D., Mairota,
P., Kautz, M., Goncalves, L. M. S., Yousef-
pour, R., Kaloudis, S., Reyer, C. P. O. (2019):
Inconsistent recognition of uncertainty in stu-
dies of climate change impacts on forests.
— Environmental Research Letters, 14, 11, Art.
113003. — DOI: 10.1088/1748-9326 /abg670

Pfleiderer, P., Menke, |., Schleussner, C.-F.
(2019): Increasing risks of apple tree frost
damage under climate change. — Climatic
Change, 157, 3-4, 515-525. — DOI: 10.1007/
$10584-019-02570-y

Pfleiderer, P., Schleussner, C.-F., Kornhuber,
K., Coumou, D. (2019): Summer weather
becomes more persistent in a 2°C world. —
Nature Climate Change, 9, 9, 666-671. — DOI:
10.1038/541558-019-0555-0

Pichler, P.-P., Jaccard, I. S., Weisz, U., Weisz,
H. (2019): International comparison of health
care carbon footprints. — Environmental Re-
search Letters, 14, 6, Art. 064004. — DOI:
10.1088/1748-9326 /ab1ge1

Piemontese, L., Fetzer, I., Rockstrém, ).,
Jaramillo, F. (2019): Future hydroclimatic
impacts on Africa: Beyond the Paris Agree-
ment. — Earth’s Future, 7, 7, 748-761. — DOI:
10.1029/2019EF001169

Pinskwar, 1., Chorynski, A., Graczyk, D., Kund-
zewicz, Z. W. (2019): Observed changes in
extreme precipitation in Poland: 1991-2015
versus 1961-1990. — Theoretical and Ap-
plied Climatology, 135, 1-2, 773-787. — DOI:
10.1007/500704-018-2372-1

Pinskwar, 1., Chorynski, A., Graczyk, D., Kund-
zewicz, Z. W. (2019): Observed changes in
precipitation totals in Poland. — Geografie,

124, 3, 237-264

Piontek, F., Kalkuhl, M., Kriegler, E., Schultes,
A., Leimbach, M., Edenhofer, O., Bauer, N.
(2019): Economic Growth Effects of Alter-
native Climate Change Impact Channels in
Economic Modeling. — Environmental and
Resource Economics, 73, 4, 1357-1385. — DOI:
10.1007/510640-018-00306-7

Pohle, I., Gadeke, A., Schimberg, S., Hinz,
C., Koch, H. (2019): Management influences
on stream-flow variability in the past and
under potential climate change in a Central
European mining region. — Water Resour-
ces Management, 33, 15, 5191-5206. — DOI:
10.1007/511269-019-02432-3

Porwollik, V., Rolinski, S., Heinke, )., Miiller, C.
(2019): Generating a rule-based global gridded
tillage dataset. — Earth System Science Data,
11, 2, 823-843. — DOI: 10.5194/essd-11-823-2019

Pradhan, P. (2019): Antagonists to meeting
the 2030 Agenda. — Nature Sustainability, 2,
3, 171-172. — DOI: 10.1038/541893-019-0248-8

Protachevicz, P. R., Borges, F. S., Lameu, E.
L., Ji, P, larosz, K. C., Kihara, A. H., Caldas,
I. L:, Szezech, J. D., Baptista, M. S., Macau,
E. E. N., Antonopoulos, C. G., Batista, A. M.,
Kurths, ). (2019): Bistable firing pattern in a
neural network model. — Frontiers in Com-
putational Neuroscience, 13, Art. 19. — DOI:
10.3389/fncom.2019.00019

Radchuk, V., De Leander, F., Sarmento Cab-
ral, )., Boulangeat, I., Crawford, M., Bohn, F.,

P
::l:lD

1
|||I
||
||
1

Ml
=

De Raedt, )., Scherer, C., Svenning, J.-C., Tho-
nicke, K., Schurr, F. M., Grimm, V., Kramer-
Schadt, S. (2019): The dimensionality of sta-
bility depends on disturbance type. — Ecology
Letters, 22, 4, 674-684. — DOI: 10.1111/ele.13226

Radchuk, V., Reed, T., Teplitsky, C., Pol, M. van
de, Charmantier, A., Hassall, C., Adamik, P.,
Adriaensen, F., Ahola, M. P, Arcese, P., Avi-
lés, . M., Balbontin, J., Berg, K. S., Borras, A,,
Burthe, S., Clobert, J., Dehnhard, N., Lope, F.
de, Dhondt, A. A., Dingemanse, N. )., Doi, H.,
Eeva, T., Fickel, J., Filella, I., Fossay, F., Goo-
denough, A. E., Hall, S. J. G., Hansson, B.,
Harris, M., Hasselquist, D., Hickler, T., Joshi,
J., Kharouba, H., Martinez, J. G., Mihoub, |.-
B., Mills, J. A., Molina-Morales, M., Moksnes,
A., Ozgul, A, Parejo, D., Pilard, P., Poisbleau,
M., Rousset, F., Rédel, M.-O., Scott, D., Senar,
J. C., Stefanescu, C., Stokke, B. G., Kusano, T,
Tarka, M., Tarwater, C. E., Thonicke, K., Thor-
ley, J., Wilting, A., Tryjanowski, P., Merilg, J.,
Sheldon, B. C., Mgller, A. P., Matthysen, E.,
Janzen, F., Dobson, F. S., Visser, M. E., Beis-
singer, S. R., Courtiol, A., Kramer-Schadt, S.
(2019): Adaptive responses of animals to
climate change are most likely insufficient.
— Nature Communications, 10, Art. 3109. —
DOI: 10.1038/541467-019-10924-4

Rakshit, S., Bera, B. K., Kurths, ]., Ghosh, D.
(2019): Enhancing synchrony in multiplex net-
work due to rewiring frequency. — Philosophical
Transactions of the Royal Society A — Mathe-
matical, Physical and Engineering Sciences,
475, 2230. — DOI: 10.1098/rspa.2019.0460

Rathinasamy, M., Agarwal, A., Sivakumar, B.,
Marwan, N., Kurths, . (2019): Wavelet ana-
lysis of precipitation extremes over India and
teleconnections to climate indices. — Stochas-
tic Environmental Research and Risk Assess-
ment, 33, 11-12, 2053-2069. — DOI: 10.1007/
500477-019-01738-3

Rheinwalt, A., Goswami, B., Bookhagen, B.
(2019): A network-based flow accumula-
tion algorithm for point clouds: Facet-Flow
Networks (FFNs). — Journal of Geophy-
sical Research, 124, 7, 2013-2033. — DOI:
10.1029/2018|F004827

Ribeiro, H. V., Rybski, D., Kropp, J. P. (2019):
Effects of changing population or density
on urban carbon dioxide emissions. — Na-
ture Communications, 10, Art. 3204. — DOI:
10.1038/541467-019-11184-y

Roe, S., Streck, C., Obersteiner, M., Frank, S.,
Griscom, B., Drouet, L., Fricko, O., Gusti, M.,

Harris, N., Hasegawa, T., Hausfather, Z.,
Havlik, P., House, )., Nabuurs, G.-J., Popp, A.,
Sanz Sanchez, M. J., Sanderman, |., Smith,
P., Stehfest, E., Lawrence, D. (2019): Contri-
bution of the land sector to a 1.5 °C world. —
Nature Climate Change, 9, 11, 817-828. — DOI:
10.1038/541558-019-0591-9

Rogelj, )., Forster, P. M., Kriegler, E., Smith,
C. )., Séférian, R. (2019): Estimating and tra-
cking the remaining carbon budget for strin-
gent climate targets. — Nature, 571, 7765, 335-
342. — DOI: 10.1038/541586-019-1368-z

Rogelj, J., Huppmann, D., Krey, V., Riahi, K.,
Clarke, L., Gidden, M., Nicholls, Z., Meins-
hausen, M. (2019): A new scenario logic for
the Paris Agreement long-term temperature
goal. — Nature, 573, 7774, 357-363. — DOI:
10.1038/541586-019-1541-4

Rogelj, )., Schleussner, C.-F. (2019): Uninten-
tional unfairness when applying new green-
house gas emissions metrics at country level.
— Environmental Research Letters, 14, 11, Art.
114039. — DOI: 10.1088/1748-9326 /ab4928

Ruan, Y., Donner, R. V., Guan, S., Zou, Y.
(2019): Ordinal partition transition network-
based complexity measures for inferring
coupling direction and delay from time se-
ries. — Chaos: An Interdisciplinary Journal of
Nonlinear Science, 29, 4, Art. 043111. — DOI:
10.1063/1.5086527

Runge, )., Bathiany, S., Bollt, E., Camps-Valls,
G., Coumou, D., Deyle, E., Glymour, C.,
Kretschmer, M., Mahecha, M. D., Munoz-
Mari, ., Nes, E. H. van, Peters, ., Quax, R,,
Reichstein, M., Scheffer, M., Schélkopf, B.,
Spirtes, P., Sugihara, G., Sun, ., Zhang, K.,
Zscheischler, J. (2019): Inferring causation
from time series in Earth system sciences.
— Nature Communications, 10, Art. 2553. —
DOI: 10.1038/541467-019-10105-3

Runge, )., Nowack, P., Kretschmer, M., Flax-
man, S., Sejdinovic, D. (2019): Detecting
and quantifying causal associations in large
nonlinear time series datasets. — Science Ad-
vances, 5, 11, Art. eaau4996. — DOI: 10.1126/
sciadv.aau4996

Rybski, D., Arcaute, E., Batty, M. (2019): Ur-
ban scaling laws [Editorial]. — Environment
and Planning B, 46, 9, 1605-1610. — DOI:
10.1177/2399808319886125

Rybski, D., Dawson, R. J., Kropp, ). P. (2019):
Comparing generic and case study damage

functions — the London storm-surge ex-
ample. — Natural Hazards Review, 21, 1, Art.
06019003. — DOI: 10.1061/(ASCE)NH.1527-
6996.0000336

Sachs, ). D., Schmidt-Traub, G., Mazzucato,
M., Messner, D., Nakicenovic, N., Rockstrém,
J. (2019): Six transformations to achieve the
Sustainable Development Goals. — Nature
Sustainability, 2, 9, 805-814. — DOI: 10.1038/
$41893-019-0352-9

Safina, O. S., Voronoy, A. V., Safin, A. R., Bula-
tov, M. F., Churikov, D. V., Surovyatkina, E. D.
(2019): Normal mode spectra of hierarchical
ensembles of interconnected oscillators. —
Technical Physics Letters, 45, 9, 874-877. —
DOI: 10.1134/51063785019090104

Schauberger, B., Rolinski, S., Schaphoff, S.,
Miiller, C. (2019): Global historical soybean
and wheat yield loss estimates from ozone
pollution considering water and temperature
as modifying effects. — Agricultural and Fo-
rest Meteorology, 265, 1-15. — DOI: 10.1016/j.
agrformet.2018.11.004

Schewe, |., Gosling, S. N., Reyer, C., Zhao,
F., Ciais, P, Elliott, )., Francois, L., Huber, V.,
Lotze, H. K., Seneviratne, S. ., Vliet, M. T. H.
van, Vautard, R., Wada, Y., Breuer, L., Biich-
ner, M., Carozza, D. A., Chang, J., Coll, M.,
Deryng, D., Wit, A. de, Eddy, T. D., Folberth,
C., Frieler, K., Friend, A. D., Gerten, D., Gud-
mundsson, L., Hanasaki, N., Ito, A., Khaba-
rov, N., Kim, H., Lawrence, P., Morfopoulos,
C., Miiller, C., Miiller Schmied, H., Orth, R.,
Ostberg, S., Pokhrel, Y., Pugh, T. A. M., Sa-
kurai, G., Satoh, Y., Schmid, E., Stacke, T.,
Steenbeek, J., Steinkamp, J., Tang, Q., Tian,
H., Tittensor, D. P., Volkholz, J., Wang, X.,
Warszawski, L. (2019): State-of-the-art global
models underestimate impacts from climate
extremes. — Nature Communications, 10, Art.
1005. — DOI: 10.1038/541467-019-08745-6

Schlemm, T., Levermann, A. (2019): A simple
stress-based cliff-calving law. — The Cryos-
phere, 13, 9, 2475-2488. — DOI: 10.5194/tc-
13-2475-2019

Schleussner, C.-F., Nauels, A., Schaeffer, M.,
Hare, W., Rogelj, J. (2019): Inconsistencies
when applying novel metrics for emissions
accounting to the Paris agreement. — Envi-
ronmental Research Letters, 14, Art. 124055.
—DOI: 10.1088/1748-9326 /abs6e7

Schmidt, H.-P., Anca-Couce, A., Hage-
mann, N., Werner, C., Gerten, D., Lucht, W.,



Appendix
Publications

Kammann, C. (2019): Pyrogenic carbon cap-
ture and storage. — Global Change Biology
Bioenergy, 11, 4, 573-591. — DOI: 10.1111/
gcbb.12553

Schmidt, T. S., Steffen, B., Egli, F., Pahle, M.,
Tietjen, O., Edenhofer, O. (2019): Adverse
effects of rising interest rates on sustainable
energy transitions. — Nature Sustainability, 2,
9, 879-885. — DOI: 10.1038/541893-019-0375-2

Scussolini, P., Bakker, P., Guo, C., Stepanek,
C., Zhang, Q., Braconnot, P,, Cao, )., Guarino,
M.-V., Coumou, D., Prange, M., Ward, P. |.,
Renssen, H., Kageyama, M., Otto-Bliesner,
B., Aerts, J. C. J. H. (2019): Agreement bet-
ween reconstructed and modeled boreal
precipitation of the Last Interglacial. — Sci-
ence Advances, 5, 11, Art. eaaxyo47. — DOI:
10.1126/sciadv.aax7047

Semyachkina-Glushkovskaya, O., Navolokin,
N., Bragin, D., Khorovodoy, A., Klimova, M.,
Terskov, A., Mamedova, A., Kurths, J. (2019):
Laser stimulation of brain drainage and re-
covery after hemorrhagic stroke [Abstract].
— Stroke, 50, Supplement 1. — DOI: 10.1161/
str.50.suppl_1.TMP27

Seroussi, H., Nowicki, S., Simon, E., Abe-
Ouchi, A., Albrecht, T., Brondex, |., Cornford,
S., Dumas, C,, Gillet-Chaulet, F., Goelzer, H.,
Golledge, N. R., Gregory, J. M., Greve, R.,
Hoffman, M. )., Humbert, A., Huybrechts, P.,
Kleiner, T., Larour, E., Leguy, G., Lipscomb, W.
H., Lowry, D., Mengel, M., Morlighem, M.,
Pattyn, F., Payne, A. )., Pollard, D., Price, S. F,
Quiquet, A., Reerink, T. )., Reese, R., Rodeha-
cke, C. B., Schlegel, N.-J., Shepherd, A., Sun,
S., Sutter, J., Van Breedam, )., Wal, R. S. W. van
de, Winkelmann, R., Zhang, T. (2019): initMIP-
Antarctica: an ice sheet model initialization
experiment of ISMIP6. — The Cryosphere, 13,

5, 1441-1471. — DOI: 10.5194/tc-13-1441-2019

Seufert, V., Granath, G., Miiller, C. (2019): A
meta-analysis of crop response patterns to
nitrogen limitation for improved model repre-
sentation. — PLoS ONE, 14, 10, Art. e0223508.
- DOI: 10.1371/journal.pone.0223508

Sferra, F., Krapp, M., Roming, N., Schaeffer,
M., Malik, A., Hare, B., Brecha, R. (2019):
Towards optimal 1.5° and 2 °C emission pa-
thways for individual countries: A Finland
case study. — Energy Policy, 133, Art. 110705.
—DOI: 10.1016/j.enpol.2019.04.020

Shiogama, H., Hasegawa, T, Fujimori, S,
Murakami, D., Takahashi, K., Tanaka, K.,

Emori, S., Kubota, I., Abe, M., Imada, Y.,
Watanabe, M., Mitchell, D., Schaller, N.,
Sillmann, )., Fischer, E. M., Scinocca, . F.,
Bethke, I., Lierhammer, L., Takakura, J.,
Trautmann, T., Déll, P., Ostberg, S., Miiller
Schmied, H., Saeed, F., Schleussner, C.-F.
(2019): Limiting global warming to 1.5 °C will
lower increases in inequalities of four hazard
indicators of climate change. — Environmen-
tal Research Letters, 14, 12, Art. 124022, —
DOI: 10.1088/1748-9326/abs256

Shukla, R., Agarwal, A., Gornott, C., Sach-
deva, K., Joshi, P. K. (2019): Farmer typology
to understand differentiated climate change
adaptation in Himalaya. — Nature Scienti-
fic Reports, 9, Art. 20375. — DOI: 10.1038/
$41598-019-56931-9

Shukla, R., Agarwal, A., Sachdeva, K., Kurths,
J., Joshi, P. K. (2019): Climate change percep-
tion: an analysis of climate change and risk
perceptions among farmer types of Indian
Western Himalayas. — Climatic Change, 152,
1,103-119. — DOI: 10.1007/510584-018-2314-z

Sietz, D., Frey, U., Roggero, M., Gong, Y., Ma-
gliocca, N., Tan, R., Janssen, P., Vaclavik, T.
(2019): Archetype analysis in sustainability
research: methodological portfolio and ana-
lytical frontiers. — Ecology and Society, 24, 3,
Art. 34. — DOI: 10.5751/ES-11103-240334

Smith, P., Adams, |., Beerling, D. J., Berin-
ger, T., Calvin, K. V., Fuss, S., Griscom, B.,
Hagemann, N., Kammann, C., Kraxner, F.,
Minx, ). C., Popp, A., Renforth, P., Vicente, J.
L. V., Keesstra, S. (2019): Land-management
options for greenhouse gas removal and
their impacts on ecosystem services and
the Sustainable Development Goals. — An-
nual Review of Environment and Resources,
44, 255-286. — DOI: 10.1146/annurev-envi-
ron-101718-033129

Sniderman, ). M. K., Brown, J. R., Woodhead,
J. D., King, A. D., Gillett, N. P., Tokarska, K.
B., Lorbacher, K., Hellstrom, |., Drysdale,
R. N., Meinshausen, M. (2019): Southern
Hemisphere subtropical drying as a transi-
ent response to warming. — Nature Climate
Change, 9, 3, 232-236. — DOI: 10.1038/541558-
019-0397-9

Specht, S. von, Ozturk, U., Veh, G., Cotton,
F., Korup, O. (2019): Effects of finite source
rupture on landslide triggering: the 2016 Mw
7.1 Kumamoto earthquake. — Solid Earth, 10,
2, 463-486. — DOI: 10.5194/se-10-463-2019

Stefanova, A., Hesse, C., Krysanova, V., Volk,
M. (2019): Assessment of socio-economic
and climate change impacts on water resour-
ces in four European lagoon catchments. —
Environmental Management, 64, 6, 701-720.
—DOI: 10.1007/500267-019-01188-1

Stehfest, E., Zeist, W.-J. van, Valin, H., Havlik,
P., Popp, A., Kyle, P., Tabeau, A., Mason-D’Croz,
D., Hasegawa, T., Bodirsky, B. L., Calvin, K.,
Doelman, ). C., Fujimori, S., Humpenéder, F.,
Lotze-Campen, H., Meijl, H. van, Wiebe, K.
(2019): Key determinants of global land-use
projections. — Nature Communications, 10,
Art. 2166. — DOI: 10.1038/541467-019-09945-W

Stenzel, F., Gerten, D., Werner, C., Jigermeyr,
J. (2019): Freshwater requirements of large-
scale bioenergy plantations for limiting global
warming to 1.5 °C. — Environmental Research
Letters, 14, Art. 084001. — DOI: 10.1088/1748-
9326/ab2bgb

Sterner, T., Barbier, E. B., Bateman, I., Bijg-
aart, |. van den, Crépin, A.-S., Edenhofer, O.,
Fischer, C., Habla, W., Hassler, J., Johansson-
Stenman, O., Lange, A., Polasky, S., Rock-
strém, )., Smith, H. G., Steffen, W., Wagner,
G., Wilen, . E., Alpizar, F., Azar, C., Carless,
D., Chavez, C., Coria, J., Engstrom, G., Jagers,
S. C, Kahlin, G., Léfgren, A., Pleijel, H., Ro-
binson, A. (2019): Policy design for the Anth-
ropocene. — Nature Sustainability, 2, 1, 14-21.
— DOI: 10.1038/541893-018-0194-x

Strnad, F. M., Barfuss, W., Donges, ). F., Heit-
zig, ). (2019): Deep reinforcement learning in
World-Earth system models to discover sus-
tainable management strategies. — Chaos,
29, 12, Art. 123122. — DOI: 10.1063/1.5124673

Tagliapietra, S., Zachmann, G., Edenhofer,
0., Glachant, ).-M., Linares, P., Loeschel, A.
(2019): The European union energy transi-
tion: Key priorities for the next five years. —
Energy Policy, 132, 950-954. — DOI: 10.1016/j.
enpol.2019.06.060

Tikkanen, J., Haara, A., Dinnie, L., Reusser,
D., Hujala, T., Kajanus, M., Kangas, ., Kurt-
tila, M., Leskinen, P. (2019): Stochastic cog-
nitive mapping to build common ground for
selecting cases in research projects. — Regi-
onal Environmental Change, 19, 4, 913-926.
—DOI: 10.1007/510113-019-01470-2

Tokarska, K. B., Schleussner, C.-F., Rogelj, .,
Stolpe, M. B., Matthews, H. D., Pfleiderer, P.,
Gillett, N. P. (2019): Recommended tempe-
rature metrics for carbon budget estimates,

P
::l:lD

1
|||I
||
||
1

Ml
=

model evaluation and climate policy. —
Nature Geoscience, 12, 12, 964-971. — DOI:

10.1038/541561-019-0493-5

Totz, S., Petri, S., Lehmann, J., Peukert, E.,
Coumou, D. (2019): Exploring the sensitivity
of Northern Hemisphere atmospheric circu-
lation to different surface temperature forcing
using a statistical-dynamical atmospheric
model. — Nonlinear Processes in Geophysics,
26,1, 1-12. — DOI: 10.5194/npg-26-1-2019

Trauth, M. H., Asrat, A., Duesing, W., Foerster,
V., Kraemer, H. K., Marwan, N., Maslin, M. A,,
Schaebitz, F. (2019): Classifying past climate
change in the Chew Bahir basin, southern
Ethiopia, using recurrence quantification ana-
lysis. — Climate Dynamics, 53, 5-6, 2557-2572.
— DOI: 10.1007/500382-019-04641-3

Ueckerdt, F., Frieler, K., Lange, S., Wenz, L.,
Luderer, G., Levermann, A. (2019): The eco-
nomically optimal warming limit of the pla-
net. — Earth System Dynamics, 10, 4, 741-763.
— DOI: 10.5194/esd-10-741-2019

ul Hasson, S., Saeed, F., Béhner, )., Schleuss-
ner, C.-F. (2019): Water availability in Pakistan
from Hindukush-Karakoram-Himalayan wa-
tersheds at 1.5°C and 2°C Paris Agreement
targets. — Advances in Water Resources,
131, Art. 103365. — DOI: 10.1016/j.advwat-
res.2019.06.010

Unni, V. R., Gopalakrishnan, E. A., Syam-
kumar, K. S., Sujith, R. I., Surovyatkina, E.,
Kurths, ). (2019): Interplay between random
fluctuations and rate dependent phenomena
at slow passage to limit-cycle oscillations in
a bistable thermoacoustic system. — Chaos,
29, 3, Art. 031102. — DOI: 10.1063/1.5088943

Vantuch, T., Zelinka, 1., Adamatzky, A., Mar-
wan, N. (2019): Perturbations and phase
transitions in swarm optimization algo-
rithms. — Natural Computing, 18, 3, 579-591.
— DOI: 10.1007/511047-019-09741-X

Vogel, E., Donat, M. G., Alexander, L. V.,
Meinshausen, M., Ray, D. K., Karoly, D., Meins-
hausen, N., Frieler, K. (2019): The effects of
climate extremes on global agricultural yields.
— Environmental Research Letters, 14, 5, Art.
054010. — DOI: 10.1088/1748-9326 /ab154b

Wainstein, M. E., Dangerman, }., Dangerman,
S. (2019): Energy business transformation
& Earth system resilience: A metabolic ap-
proach. — Journal of Cleaner Production, 215,
854-869. — DOI: 10.1016/j.jclepro.2018.12.258

Walther, C., Liideke, M. K. B., Gudipudi, R.
(2019): A new method to identify robust cli-
mate analogues. — Climate Research, 78, 2,
179-187. — DOI: 10.3354/cro1567

Wang, S. S.-Y., Kim, H., Coumou, D., Yoon,
J.-H., Zhao, L., Gillies, R. R. (2019): Consecu-
tive extreme flooding and heat wave in Japan:
Are they becoming a norm? [Editorial]. — At-
mospheric Science Letters, 20, 10, Art. €933.
— DOl: 10.1002/asl.933

Wang, W., Jia, X., Luo, X., Kurths, |., Yuan,
M. (2019): Fixed-time synchronization con-
trol of memristive MAM neural networks
with mixed delays and application in chaotic
secure communication. — Chaos, Solitons
& Fractals, 126, 85-96. — DOI: 10.1016/].
chaos.2019.05.041

Wang, Y., Counillon, F., Keenlyside, N., Svend-
sen, L., Gleixner, S., Kimmritz, M., Dai, P.,
Gao, Y. (2019): Seasonal predictions initia-
lised by assimilating sea surface temperature
observations with the EnKF. — Climate Dyna-
mics, 53, 9-10, 5777-5797. — DOI: 10.1007/
500382-019-04897-9

Wang, Z., Xu, Y., Li, Y., Kurths, ]. (2019):
alpha-stable noise-induced coherence on a
spatially extended Fitzhugh-Nagumo sys-
tem. — Journal of Statistical Mechanics: The-
ory and Experiment, 2019, Art. 103501. — DOI:
10.1088/1742-5468 /ab363d

Ward, H., Steckel, ). C., Jakob, M. (2019):
How global climate policy could affect
competitiveness. — Energy Economics, 84,
Suppl. 1, Art. 104549. — DOI: 10.1016/j.
€Nneco.2019.104549

Warren, R. F., Edwards, N. R., Babonneau,
F., Bacon, P. M., Dietrich, ).-P., Ford, R. W.,
Garthwaite, P., Gerten, D., Goswami, S.,
Haurie, A., Hiscock, K., Holden, P. B., Hyde,
M. R., Joshi, S. R, Kanudia, A., Labriet, M.,
Leimbach, M., Oyebamiji, O. K., Osborn, T,,
Pizzileo, B., Popp, A., Price, |, Riley, G. D.,
Schaphoff, S., Slavin, P., Vielle, M., Wallace,
C. (2019): Producing policy-relevant science
by enhancing robustness and model integ-
ration for the assessment of global environ-
mental change. — Environmental Modelling
& Software, 111, 248-258. — DOI: 10.1016/].
envsoft.2018.05.010

Weith, T., Rogga, S., Zscheischler, |., Gaasch,
N. (2019): Beyond projects: benefits of re-
search accompanying research: Reflections
from the research programme Sustainable

Land Management. — GAIA — Ecological Per-
spectives for Science and Society, 28, 3, 294-
304. — DOI: 10.14512/gaia.28.3.10

Wendi, D., Merz, B., Marwan, N. (2019): As-
sessing Hydrograph Similarity and Rare Ru-
noff Dynamics by Cross Recurrence Plots. —
Water Resources Research, 55, 6, 4704-4726.
—DOI: 10.1029/2018WR024111

Wendt, A. S., Sparling, T. M., Waid, J. L.,
Miiller, A. A., Gabrysch, S. (2019): Food and
Agricultural Approaches to Reducing Mal-
nutrition (FAARM): protocol for a cluster-
randomised controlled trial to evaluate the
impact of a Homestead Food Production
programme on undernutrition in rural Bang-
ladesh. — BM] Open, 9, Art. eo31037. — DOI:
10.1136 /bmjopen-2019-031037

Weng, W., Costa, L., Liideke, M. K. B., Zemp,
D. C. (2019): Aerial river management by
smart cross-border reforestation. — Land Use
Policy, 84, 105-113. — DOI: 10.1016/].landuse-
pol.2019.03.010

Wienand, |. F., Eidmann, D., Kremers, |.,
Heitzig, ., Hellmann, F., Kurths, ]. (2019):
Impact of network topology on the stability of
DC microgrids. — Chaos, 29, 11, Art. 113109. —
DOI: 10.1063/1.5110348

Wilhelm, S., Stober, G., Matthias, V., Jacobi,
C., Murphy, D. . (2019): Connection between
the length of day and wind measurements
in the mesosphere and lower thermosphere
at mid- and high latitudes. — Annales Geo-
physicae, 37, 1, 1-14. — DOI: 10.5194/an-
ge0-37-1-2019

Willeit, M., Ganopolski, A., Calov, R., Brov-
kin, V. (2019): Mid-Pleistocene transition in
glacial cycles explained by declining CO2 and
regolith removal. — Science Advances, 5, Art.
eaavy33y. — DOI: 10.1126/sciadv.aavy337

Willett, W., Rockstrém, )., Loken, B. (2019):
Healthy diets and sustainable food systems —
Authors’ reply. — The Lancet, 394, 10194, 215-
216. — DOI: 10.1016/S0140-6736(19)31101-8

Willett, W., Rockstrém, )., Loken, B. (2019):
The EAT-Lancet Commission: a flawed ap-
proach? — Authors’ reply. — The Lancet, 394,
10204, 1141-1142. — DOI: 10.1016/S0140-
6736(19)31910-5

Willett, W., Rockstrém, )., Loken, B., Spring-
mann, M., Lang, T., Vermeulen, S., Gar-
nett, T., Tilman, D., DeClerck, F., Wood, A.,



100

Appendix
Publications

Jonell, M., Clark, M., Gordon, L. )., Franzo, J.,
Hawkes, C., Zurayk, R., Rivera, . A., De Vries,
W., Sibanda, L. M., Afshin, A., Chaudhary, A.,
Herrero, M., Augustina, R., Branca, F., Lartey,
A., Fan, S, Crona, B, Fox, E., Bignet, V., Tro-
ell, M., Lindahl, T, Singh, S., Cornell, S. E.,
Reddy, K. S., Narain, S., Nishtar, S., Murray,
C. ). L. (2019): Food in the Anthropocene:
the EAT-Lancet Commission on healthy
diets from sustainable food systems. — The
Lancet, 393, 10170, 447-492. — DOI: 10.1016/
S0140-6736(18)31788-4

Wolf, F., Kirsch, C., Donner, R. V. (2019): Edge
directionality properties in complex spheri-
cal networks. — Physical Review E, 99, Art.
012301. — DOI: 10.1103/PhysRevE.g9g9.012301

Wortmann, M., Bolch, T,, Su, B., Krysanova, V.
(2019): An efficient representation of glacier
dynamics in a semi-distributed hydrological
model to bridge glacier and river catchment
scales. — Journal of Hydrology, 573, 136-152. —
DOI: 10.1016/j.jhydrol.2019.03.006

Xu, Y., Zan, W., Jia, W., Kurths, . (2019): Path
integral solutions of the governing equation
of SDEs excited by Lévy white noise. — Journal
of Computational Physics, 394, 41-55. — DOI:
10.1016/].jcp.2019.05.023

Yamapi, R., Yonkeu, R. M., Filatrella, G.,
Kurths, . (2019): Lévy noise induced transi-
tions and enhanced stability in a birhythmic
van der Pol system. — The European Physi-
cal Journal B, 92, 7, Art. 152. — DOI: 10.1140/
epjb/e2019-100029-x

Yamazaki, Y., Matthias, V. (2019): Large-am-
plitude quasi-10-day waves in the middle at-
mosphere during final warmings. — Journal of
Geophysical Research — Atmospheres, 124, 17-
18, 9874-9892. — DOI: 10.1029/2019)D030634

Yang, L.-P., Bodisco, T. A., Zare, A., Marwan,
N., Chu-Van, T., Brown, R. J. (2019): Analy-
sis of the nonlinear dynamics of inter-cycle
combustion variations in an ethanol fumi-
gation-diesel dual-fuel engine. — Nonlinear
Dynamics, 95, 3, 2555-2574. — DOI: 10.1007/
$11071-018-4708-x

Zaherpour, J., Mount, N., Gosling, S. N., Dan-
kers, R., Eisner, S., Gerten, D., Liu, X., Masaki,
Y., Miller Schmied, H., Tang, Q., Wada, Y.
(2019): Exploring the value of machine lear-
ning for weighted multi-model combination
of an ensemble of global hydrological models.
— Environmental Modelling & Software, 114,
112-128. — DOI: 10.1016/j.envsoft.2019.01.003

Zhang, C., Feng, W., Li, Y., Kurths, ., Yu, T.,
SemyachkinaOGlushkovskaya, O., Zhu, D.
(2019): Age differences in photodynamic
therapyOmediated opening of the blood-brain
barrier through the optical clearing skull win-
dow in mice. — Lasers in Surgery and Medi-
cine, 51, 7, 625-633. — DOI: 10.1002/Ism.23075

Zhang, Y., Fan, J., Chen, X., Ashkenazy,
Y., Havlin, S. (2019): Significant impact
of rossby waves on air pollution detected
by network analysis. — Geophysical Re-
search Letters, 46, 21, 12476-12485. — DOI:
10.1029/2019GL084649

Zhao, Y., Kurths, )., Duan, L. (2019): Input-
to-state stability analysis for memristive BAM
neural networks with variable time delays. —
Physics Letters A, 383, 11, 1143-1150. — DOI:
10.1016/].physleta.2019.01.015

Zhao, Y., Ren, S., Kurths, J. (2019): Novel cri-
teria of ISS analysis for delayed memristive
BAM neural networks. — The European Phy-
sical Journal — Special Topics, 228, 10, 2111-
2122. — DOI: 10.1140/epjst/e2019-900015-1

Zhu, P, Zhuang, Q., Archontoulis, S. V., Ber-
nacchi, C., Miiller, C. (2019): Dissecting the
nonlinear response of maize yield to high
temperature stress with model-data integra-
tion. — Global Change Biology, 25, 7, 2470-
2484.— DOI: 10.1111/gcb.14632

Zhu, S., Lu, )., Liu, Y., Huang, T., Kurths, ).
(2019): Output tracking of probabilistic Boo-
lean networks by output feedback control.
— Information Sciences, 483, 96-105. — DOI:
10.1016/.ins5.2018.12.087

Zinchenko, E., Navolokin, N., Shirokov, A.,
Khlebtsov, B., Dubrovsky, A., Saranceva, E.,
Abdurashitov, A., Khorovodov, A., Terskov,
A., Mamedova, A., Klimova, M., Agranovich,
I., Martinov, D., Tuchin, V., Semyachkina-
Glushkovskaya, O., Kurths, J. (2019): Pilot
study of transcranial photobiomodulation
of lymphatic clearance of beta-amyloid from
the mouse brain: breakthrough strategies for
non-pharmacologic therapy of Alzheimer’s
disease. — Biomedical Optics Express, 10, 8,
4003-4017. — DOI: 10.1364/BOE.10.004003

Zou, W., Ocampo-Espindola, ). L., Senthilku-
mar, D. V., Kiss, I. Z., Zhan, M., Kurths, J.
(2019): Quenching and revival of oscillations
induced by coupling through adaptive varia-
bles. — Physical Review E, 99, 3, Art. 032214.
— DOI: 10.1103/PhysRevE.99.032214

Zou, W., Zhan, M., Kurths, }. (2019): Phase
transition to synchronization in generalized
Kuramoto model with low-pass filter. — Phy-
sical Review E, 100, 1, Art. 012209. — DOI:
10.1103/PhysRevE.100.012209

Zou, Y., Donner, R. V., Marwan, N., Donges,
J. F., Kurths, . (2019): Complex network ap-
proaches to nonlinear time series analysis. —
Physics Reports, 787, 1-97. — DOI: 10.1016/j.
physrep.2018.10.005

Zscheischler, |., Fischer, E. M., Lange, S.
(2019): The effect of univariate bias adjust-
ment on multivariate hazard estimates. —
Earth System Dynamics, 10, 1, 31-43. — DOI:
10.5194/esd-10-31-2019

Albrecht, T., Winkelmann, R., Levermann, A.
(2019 Online First): Glacial cycles simulation
of the Antarctic Ice Sheet with PISM — Part
1: Boundary conditions and climatic forcing.
— The Cryosphere. — DOI: 10.5194/tc-2019-71

Albrecht, T., Winkelmann, R., Levermann, A.
(2019 Online First): Glacial cycles simulation
of the Antarctic Ice Sheet with PISM — Part
2: Parameter ensemble analysis. — The Cryo-
sphere. — DOI: 10.5194/tc-2019-70

Anees, M. M., Shukla, R., Punia, M., Joshi,
P. K. (2019 Online First): Assessment and
visualization of inherent vulnerability of
urban population in India to natural disas-
ters. — Climate and Development. — DOI:
10.1080/17565529.2019.1646629

Aybar, C., Ferndndez, C., Huerta, A., Lavado,
W., Vega, F., Felipe-Obando, O. (2019 Online
First): Construction of a high-resolution grid-
ded rainfall dataset for Peru from 1981 to the
present day. — Hydrological Sciences Journal.
—DOI:10.1080/02626667.2019.1649411

Beringer, T., Kulak, M., Miiller, C., Schaphoff,
S., Jans, Y. (2019 Online First): First pro-
cess-based simulations of climate change
impacts on global tea production indicate
large effects in the World’s major producer
countries. — Environmental Research Letters.
— DOI: 10.1088/1748-9326/ab649b

Berzaghi, F., Wright, I. J., Kramer, K., Odd-
ou-Mouratorio, S., Bohn, F. |., Reyer, C. P. O.,
Sabaté, S., Sanders, T. G. M., Hartig, F. (2019
Online First): Towards a new generation of

P
::l:lD

1
|||I
||
||
1

Ml
=

trait-flexible vegetation models. — Trends in
Ecology and Evolution. — DOI: 10.1016/j.
tree.2019.11.006

Farrell, N., O’'Donoghue, C., Morrissey, K.
(2019 Online First): Regional income and
wave energy deployment in Ireland. — Papers
in Regional Science. — DOI: 10.1111/pirs.12488

Gailing, L., Bues, A., Kern, K., Réhring, A.
(2019 Online First): Socio-spatial dimen-
sions in energy transitions: Applying the
TPSN framework to case studies in Ger-
many. — Environment and Planning A. — DOI:
10.1177/0308518X19845142

Guo, Y,, Luo, Y., Wang, W,, Luo, X., Ge, C,,
Kurths, )., Yuan, M., Gao, Y. (2019 Online
First): Fixed-time synchronization of com-
plex-valued memristive BAM neural network
and applications in image encryption and de-
cryption. — International Journal of Control,
Automation and Systems. — DOI: 10.1007/
$12555-018-0676-7

Hanssen, S. V., Daioglou, V., Steinmann, Z. ).
N., Frank, S., Popp, A., Brunelle, T, Lauri, P,
Hasegawa, T., Huijbregts, M. A. J., Vuuren, D.
P. van (2019 Online First): Biomass residues
as twenty-first century bioenergy feedstock —
a comparison of eight integrated assessment
models. — Climatic Change. — DOI: 10.1007/
$10584-019-02539-X

Harmsen, M., Fricko, O., Hilaire, J., Vuuren,
D. P. van, Drouet, L., Durand-Lasserve, O.,
Fujimori, S., Keramidas, K., Klimont, Z., Lu-
derer, G., Aleluia Reis, L., Riahi, K., Sano, F.,
Smith, S. J. (2019 Online First): Taking some
heat off the NDCs? The limited potential of
additional short-lived climate forcers’ miti-
gation. — Climatic Change. — DOI: 10.1007/
$10584-019-02436-3

Harmsen, M., Vuuren, D. P. van, Bodirsky, B.
L., Chateau, ., Durand-Lasserve, O., Drouet,
L., Fricko, O., Fujimori, S., Gernaat, D. E. H.
J., Hanaoka, T., Hilaire, )., Keramidas, K., Lu-
derer, G., Moura, M. C. P,, Sano, F., Smith, S.
J., Wada, K. (2019 Online First): The role of
methane in future climate strategies: mitiga-
tion potentials and climate impacts. — Climatic
Change. — DOI: 10.1007/510584-019-02437-2

Kalkuhl, M., Steckel, J. C., Edenhofer, O.
(2019 Online First): All or nothing: Climate
policy when assets can become stranded.
— Journal of Environmental Econom-
ics and Management. — DOI: 10.1016/j.
jeem.2019.01.012

Lade, S. J., Steffen, W., Vries, W. de, Carpen-
ter, S. R., Donges, |. F., Gerten, D., Hoff, H.,
Newbold, T., Richardson, K., Rockstrém, J.
(2019 Online First): Human impacts on plan-
etary boundaries amplified by Earth system
interactions. — Nature Sustainability. — DOI:
10.1038/541893-019-0454-4

Levermann, A., Winkelmann, R., Albrecht, T.,
Goelzer, H., Golledge, N. R., Greve, R., Huy-
brechts, P., Jordan, )., Leguy, G., Martin, D.,
Morlighem, M., Pattyn, F., Pollard, D., Qui-
quet, A., Rodehacke, C., Seroussi, H., Sutter,
J., Zhang, T., Van Breedam, |., DeConto, R.,
Dumas, C., Garbe, |., Gudmundsson, G. H.,
Hoffman, M. J., Humbert, A., Kleiner, T, Lip-
scomb, W., Meinshausen, M., Ng, E., Perego,
M., Price, S. F., Saito, F., Schlegel, N.-J., Sun,
S., Wal, R. S. W. van de (2019 Online First):
Projecting Antarctica’s contribution to future
sea level rise from basal ice-shelf melt using
linear response functions of 16 ice sheet
models (LARMIP-2). — Earth System Dynam-
ics. — DOI: 10.5194/esd-2019-23

Li, Y., Rybski, D., Kropp, J. P. (2019
Online First): Singularity cities. — En-
vironment and Planning B. — DOI:
10.1177/2399808319843534

Lux, T., Luu, D. T,, Yanovski, B. (2019 Online
First): An analysis of systemic risk in world-
wide economic sentiment indices. — Empi-
rica — Journal of European Economics. — DOI:
10.1007/51066 3-019-09464-3

Mao, S., Dong, Z., Schultz, P., Tang, Y., Meng,
K., Dong, Z. Y., Qian, F. (2019 Online First):
A Finite-Time Distributed Optimization Al-
gorithm for Economic Dispatch in Smart
Grids. — IEEE Transactions on Systems, Man,
and Cybernetics: Systems. — DOI: 10.1109/
TSMC.2019.2931846

Nazari Nooghabi, S., Fleskens, L., Sietz, D.,
Azadi, H. (2019 Online First): Typology of
vulnerability of wheat farmers in Northeast
Iran and implications for their adaptive ca-
pacity. — Climate and Development. — DOI:
10.1080/17565529.2019.1679072

Oshiro, K., Gi, K., Fujimori, S., Soest, H. L.
van, Bertram, C., Després, )., Masui, T., Ro-
chedo, P., Roelfsema, M., Vrontisi, Z. (2019
Online First): Mid-century emission pa-
thways in Japan associated with the global 2
°C goal: national and global models’ assess-
ments based on carbon budgets. — Climatic
Change. — DOI: 10.1007/510584-019-02490-x

Passow, C., Donner, R. V. (2019 Online First):
Regression-based distribution mapping for
bias correction of climate model outputs
using linear quantile regression. — Stochas-
tic Environmental Research and Risk Assess-
ment. — DOI: 10.1007/500477-019-01750-7

Schwerhoff, G., Edenhofer, O., Fleurbaey, M.
(2019 Online First): Taxation of economic
rents. — Journal of Economic Surveys. — DOI:
10.1111/joes.12340

Wang, H., Chen, W., Bertram, C., Malik, A.,
Kriegler, E., Luderer, G., Després, |., Jiang, K.,
Krey, V. (2019 Online First): Early transforma-
tion of the Chinese power sector to avoid addi-
tional coal lock-in. — Environmental Research
Letters. — DOI: 10.1088/1748-9326 /absd9g

Yang, Y., Gao, Z., Li, Y., Cai, Q., Marwan,
N., Kurths, J. (2019 Online First): A com-
plex network-based broad learning system
for detecting driver fatigue from EEG sig-
nals. — IEEE Transactions on Systems, Man,
and Cybernetics: Systems. — DOI: 10.1109/
TSMC.2019.2956022

Zhou, B., Kaplan, S., Peeters, A., Kloog, I.,
Erell, E. (2019 Online First): ‘Surface,’ ‘sa-
tellite’ or ‘simulation’: Mapping intra-urban
microclimate variability in a desert city. — In-
ternational Journal of Climatology. — DOI:
10.1002/joc.6385

Blumenthal, 1., Kropp, . P. (2019): Klima-
wandel — Verdnderungen beginnen im Kopf
und brauchen Begleitung. — Geographische
Rundschau, 71, 12, 6-11

Biilow, K., Huebener, H., Keuler, K., Menz, C.,
Pfeifer, S., Ramthun, H., Spekat, A., Steger,
C., Teichmann, C., Warrach-Sagi, K. (2019):
User tailored results of a regional climate
model ensemble to plan adaption to the
changing climate in Germany. — Advances in
Science and Research, 16, 241-249. - DOI:
10.5194/asr-16-241-2019

Creutzig, F., Franzen, M., Moeckel, R., Hein-
richs, D., Nagel, K., Nieland, S., Weisz, H.
(2019): Leveraging digitalization for sustain-
ability in urban transport. — Global Sustain-
ability, 2, Art. e14. — DOI: 10.1017/sus.2019.11

Edenhofer, O., Feulner, G. (2019): Klimarisi-
ken — und was wir tun kénnen. — Evangeli-
sche Verantwortung, 2019, 9+10, 6-11



102

Appendix
Publications

Edenhofer, O., Girtner, ]. (2019): Climate
and christianity: the legacy of Pope John
Paul Il. — Academia — The Magazine of the
Polish Academy of Sciences, Special Edition
1/6/2019, 66-68

Falkenmark, M., Wang-Erlandsson, L., Rock-
strém, J. (2019): Understanding of water re-
silience in the Anthropocene. — Journal of Hy-
drology X, 2, Art. 100009. — DOI: 10.1016/].
hydroa.2018.100009

Fan, ]., Cohen, K., Shekhtman, L. M, Liu, S.,
Meng, )., Louzoun, Y., Havlin, S. (2019): To-
pology of products similarity network for mar-
ket forecasting. — Applied Network Science,
4, Art. 69. — DOI: 10.1007/541109-019-0171-y

Forkel, M., Dorigo, W., Lasslop, G., Chuvieco,
E., Hantson, S., Heil, A., Teubner, |., Thonicke,
K., Harrison, S. (2019): Recent global and re-
gional trends in burned area and their com-
pensating environmental controls. — Envi-
ronmental Research Communications, 1, Art.
051005. — DOI: 10.1088/2515-7620/ab25d2

Gabrysch, S., Evers, M. (2019): Jeder kann
etwas dndern [Interview]. — Der Spiegel,
32/2019, 98-99

Galmarini, S., Cannon, A. J., Ceglar, A., Chris-
tensen, O. B., Noblet-Ducoudré, N. de, Den-
tener, F., Doblas-Reyes, F. J., Dosio, A., Guti-
errez, |. M., lturbide, M., Jury, M., Lange, S.,
Loukos, H., Maiorano, A., Maraun, D., Mc-
Ginnis, S., Nikulin, G., Riccio, A., Sanchez,
E., Solazzo, E., Toreti, A., Vrac, M., Zampieri,
M. (2019): Adjusting climate model bias for
agricultural impact assessment: How to cut
the mustard. — Climate Services, 13, 65-69. —
DOIl: 10.1016/].cliser.2019.01.004
Goswami, B. (2019): A brief introduction
to nonlinear time series analysis and recur-
rence plots. — Vibration, 2, 4, 332-368. — DOI:
10.3390/vibration2040021

Kleinau-Metzler, D., Boysen, M. (2019): Un-
sere Erde hat Fieber [Interview]. — a tiempo
— Das Lebensmagazin, Nr. 234, Juni 2019, 4-7

Kroll, C., Warchold, A., Pradhan, P. (2019):
Sustainable Development Goals (SDGs): Are
we successful in turning trade-offs into syn-
ergies? — Palgrave Communications, 5, Art.
140. — DOI: 10.1057/541599-019-0335-5

Lade, S. )., Norberg, |., Anderies, J. M., Beer,
C., Cornell, S. E., Donges, ). F., Fetzer, |., Gas-
ser, T., Richardson, K., Rockstrém, J., Steffen,
W. (2019): Potential feedbacks between loss

of biosphere integrity and climate change.
— Global Sustainability, 2, Art. e21. — DOI:
10.1017/5Us.2019.18

Levermann, A. (2019): In anderen Sphiren.
— Die Dame, 2019, 6, 108-110

Levermann, A. (2019): Wie wird die Bekimp-
fung des Klimawandels dauerhaft politikfa-
hig, Anders Levermann? — taz FUTURZWEI,

2019, 9, 9-9

Liideke, M. K. B. (2019): 58 Klimamodelle
belegen anthropogenen Klimawandel. —
Stadt+Griin, 68, 11, 23-28

Low Beer, D., Leggewie, C., Schluter, T.,
Schellnhuber, H.-). (2019): Ein Zukunftsfonds
fir die Nachhaltigkeitswende. — Wirtschafts-
dienst, 99, 8, 532-535. — DOI: 10.1007/s10273-
019-2488-7

Pahle, M., Edenhofer, O., Pietzcker, R., Tiet-
jen, O., Osorio, S., Flachsland, C. (2019): Die
unterschitzten Risiken des Kohleausstiegs. —
Energiewirtschaftliche Tagesfragen, 69, 6, 31-34

Pham, L. T., Otto, I. M., Zikos, D. (2019):
Self-governance and the effects of rules in
irrigation systems: Evidence from labora-
tory and framed field experiments in China,
India and Vietnam. — Water Economics
and Policy, 5, Art. 1850009. — DOI: 10.1142/
$2382624X18500091

Randers, )., Rockstrém, J., Stoknes, P.-E.,
Goluke, U., Collste, D., Cornell, S. E., Donges,
J. F. (2019): Achieving the 17 Sustainable De-
velopment Goals within g planetary boundar-
ies. — Global Sustainability, 2, Art. e24. — DOI:
10.1017/5U5.2019.22

Schellnhuber, H. )., Orlowska, . (2019): Em-
pathy is Key [Interview]. — Academia — The
Magazine of the Polish Academy of Sciences,
Special Edition 1/6/2019, 58-61

Schulz, C. M., Ahrend, K.-M., Schneider, G.,
Hohendorf, G., Schellnhuber, H. J., Busse, R.
(2019): Medical ethics in the Anthropocene:
how are €100 billion of German physicians’
pension funds invested? [Comment]. — The
Lancet Planetary Health, 3, 10, e405-e406. —
DOI: 10.1016/52542-5196(19)30189-5

Soest, H. L. van, Vuuren, D. P. van, Hilaire,
J. Minx, J. C,, Harmsen, M. |. H. M., Krey, V,,
Popp, A., Riahi, K., Luderer, G. (2019): An-
alysing interactions among Sustainable De-
velopment Goals with Integrated Assessment

Models. — Global Transitions, 1, 210-225. —
DOI: 10.1016/j.glt.2019.10.004

Suatmadi, A. Y., Creutzig, F., Otto, I. M.
(2019): On-demand motorcycle taxis improve
mobility, not sustainability. — Case Studies on
Transportation Policy, 7, 2, 218-229. - DOI:
10.1016/j.cstp.2019.04.005

Sylla, U., Gilbert, U., Borel, J., Weichsel, D.
(2019): Weiterbildung im Transfermanage-
ment — Wieso, weshalb, warum!. — Wissen-
schaftsmanagement, 24, 1, 185-189

Trutnevyte, E., Hirt, L. F., Bauer, N., Cherp,
A., Hawkes, A., Edelenbosch, O. Y., Pedde,
S., Vuuren, D. P. van (2019): Societal
Transformations in models for energy and
climate policy: The ambitious next step. —
One Earth, 1, 4, 423-433. — DOI: 10.1016/j.
oneear.2019.12.002

Umakanth, U., Vellore, R. K., Krishnan, R.,
Choudhury, A. D., Bisht, J. S. H., Di Capua,
G., Coumou, D., Donner, R. V. (2019): Merid-
ionally extending anomalous wave train over
Asia during breaks in the Indian Summer Mon-
soon. — Earth Systems and Environment, 3, 3,
353-366. — DOI: 10.1007/541748-019-00119-8

Wendt, A. S., Waid, |. L., Gabrysch, S. (2019):
Dietary factors moderate the relation between
groundwater iron and anemia in women and
children in rural Bangladesh. — Current De-
velopments in Nutrition, 3, 10, Art. nzzog3.
— DOI: 10.1093/cdn/nzzo93

Yalew, A. W., Hirte, G., Lotze-Campen, H.,
Tscharaktschiew, S. (2019): The synergies
and trade-offs of planned adaptation in ag-
riculture: A general equilibrium analysis for
Ethiopia. — Economics of Disasters and Cli-
mate Change, 3, 3, 213-233. — DOI: 10.1007/
541885-019-00041-3

de Oliveira Garcia, W., Amann, T., Hart-
mann, )., Karstens, K., Popp, A., Boysen, L.
R., Smith, P, Goll, D. (2019 Online First): Im-
pacts of Enhanced Weathering on biomass
production for negative emission technol-
ogies and soil hydrology. — Biogeosciences
Discussions. — DOI: 10.5194/bg-2019-386

Eixmann, R., Matthias, V., Baumgarten, G.,
Gerding, M., Héffner, J. (2019 Online First):
Local stratopause temperature variabilities

P
::l:lD

1
|||I
||
||
1

Ml
=

and their embedding in the global context.
— Annales Geophysicae Discussions. — DOI:
10.5194/angeo-2019-117

Li, W., Ciais, P., Stehfest, E., Vuuren, D. van,
Popp, A., Arneth, A., Di Fulvio, F., Doelman,
J., Humpenéder, F., Harper, A., Park, T., Ma-
kowski, D., Havlik, P., Obersteiner, M., Wang,
J., Krause, A., Liu, W. (2019 Online First):
Mapping the yields of lignocellulosic bioen-
ergy crops from observations at the global
scale. — Earth System Science Data Discus-
sions. — DOI: 10.5194/essd-2019-118

Mahecha, M. D., Gans, F., Brandt, G.,
Christiansen, R., Cornell, S. E., Fomferra,
N., Kraemer, G., Peters, ., Bodesheim, P.,
Camps-Valls, G., Donges, ]. F., Dorigo, W.,
Estupinan-Suarez, L., Gutierrez-Velez, V. H.,
Gutwin, M., Jung, M., Londono, M. C., Mi-
ralles, D. G., Papastefanou, P., Reichstein,
M. (2019 Online First): Earth system data
cubes unravel global multivariate dynamics. —
Earth System Dynamics Discussions. — DOI:
10.5194/esd-2019-62

Reyer, C. P. O., Gonzalez, R. S., Dolos, K.,
Hartig, F., Hauf, Y., Noack, M., Lasch-Born,
P., Rétzer, T., Pretzsch, H., Mesenburg, H.,
Fleck, S., Wagner, M., Bolte, A., Sander, T. G.
M., Kolari, P., Mikeli, A., Vesala, T., Mam-
marella, I., Pumpanen, ., Collalti, A., Trotta,
C., Matteucci, G., D’Andrea, E., Foltynovi, L.,
Krejza, J., Ibrom, A., Pilegaard, K., Loustau,
D., Bonnefond, ).-M., Berbigier, P, Picart, D.,
Lafont, S., Dietze, M., Cameron, D., Vieno,
M., Tian, H., Palacios-Orueta, A., Cicuendez,
V., Recuero, L., Wiese, K., Biichner, M., Lange,
S., Volkholz, J., Kim, H., Weedon, G.P., Shef-
field, J., Vega del Valle, I., Suckow, F., Hore-
mans, J. A., Martel, S., Bohn, F., Steinkamp,
J., Chikalanov, A., Mahnken, M., Gutsch,
M., Frieler, K. (2019 Online First): The PRO-
FOUND database for evaluating vegetation
models and simulating climate impacts on
forests. — Earth System Science Data Discus-
sions. — DOI: 10.5194/essd-2019-220

Edenhofer, O., Jakob, M. (2019): Klimapolitik.
Ziele, Konflikte, Losungen. Miinchen : C.H.
Beck, 144 Seiten p.. 2., aktualisierte und er-
weiterte Auflage

Fromhold-Eisebith, M., Grote, U., Matthies,
E., Messner, D., Pittel, K., Schellnhuber, H.
J., Schieferdecker, 1., Schlacke, S., Schnei-
dewind, U., Augenstein, K., Blake-Rath, R.,

Bohnenberger, K., Bossy, A., Dorsch, M. J.,
Feist, M., Gaertner, )., Gépel, M., Jiirschik, U.,
Krause, K., Loose, C., Messerschmidt, R., Miin-
gersdorff, M., Paulini, I., Petrusjanz, N., Pfeif-
fer, )., Pilardeaux, B., Schliiter, T., Schoneberg,
G., Schulz, A, Stephan, B., Szabo-Miiller, P.,
Wallis, H., Wegener, N. (2019): Unsere gemein-
same digitale Zukunft. Berlin : WBGU, 485 p.

Meyer-Ohlendorf, L. (2019): Drivers of Cli-
mate Change in Urban India. Cham : Springer,
271 p. — DOI: 10.1007/978-3-319-96670-0

Rockstrom, )., Bignet, V., Landqvist, M.,
Stordalen, G. (2019): Eat Good. Das Koch-
buch, das die Welt verindert. Hildesheim :
Gerstenberg, 221 p.

Vinke, K. (2019): Unsettling Settlements — Ci-
ties, Migrants, Climate Change. Zirich : LIT

Verlag, 342 p.

Hornberg, C., Niekisch, M., Calliess, C., Kem-
fert, C., Lucht, W., Messari-Becker, L., Rotter,
V. S. (Eds.) (2019): Demokratisch regieren
in 6kologischen Grenzen — Zur Legitimation
von Umweltpolitik. Berlin : Geschiftsstelle
des Sachverstindigenrates fiir Umweltfragen
(SRU), 270 p. (Sondergutachten).

Boit, A., Sakschewski, B., Boysen, L., Cano-
Crespo, A., Clement, )., Garcia Alaniz, N.,
Kok, K., Kolb, M., Langerwisch, F., Rammig,
A., Sachse, R., Eupen, M. van, Bloh, W. von,
Zemp, D. C., Thonicke, K. (2019): Using Dy-
namic Global Vegetation Models (DGVMs)
for Projecting Ecosystem Services at Regio-
nal Scales. — In: Schréter, M., Bonn, A., Klotz,
S., Seppelt, R., Baessler, C. (Eds.), Atlas of
Ecosystem Services. Cham : Springer, 57-61.
—DOI:10.1007/978-3-319-96229-0_10

Donner, R. V., Lindner, M., Tupikina, L.,
Molkenthin, N. (2019): Characterizing Flows
by Complex Network Methods. — In: Macau,
E. E. N. (Ed.), A Mathematical Modeling Ap-
proach from Nonlinear Dynamics to Complex
Systems. Cham : Springer, 197-226. — DOI:
10.1007/978-3-319-78512-7_11

Edenhofer, O., Kowarsch, M. (2019): Pascal’s
Wager Reframed: Toward Trustworthy Climate
Policy Assessments for Risk Societies. —
In: Oreskes, N. (Ed.), Why Trust Science?

Princeton : Princeton University Press, 191-201.
(University Center for Human Values Series)

Edenhofer, O., Mattauch, L. (2019): Kénnen
sich liberale Demokratien eine ambitionierte
Klimapolitik leisten? — In: Fiicks, R., Kéhler,
T. (Eds.), Soziale Marktwirtschaft 6kologisch
erneuern. Berlin : Konrad-Adenauer-Stiftung
e. V., 37-59.

Feulner, G. (2019): The Future of Earth’s Cli-
mate After Paris. — In: Palocz-Andresen, M.,
Szalay, D., Gosztom, A., Sipos, L., Taligas,
T. (Eds.), International Climate Protection.
Cham : Springer, 5-11. — DOI: 10.1007/978-
3-030-03816-8_2

Feulner, G. (2019): Vom Werden der Welt —
Ein Streifzug durch 4,6 Milliarden Jahre Erd-
und Klimageschichte. — In: Voigt, B. (Ed.),
Vom Werden — Entwicklungsdynamik in Natur
und Gesellschaft. Miinchen : Beatrice Voigt
Kunst- und Kulturprojekte & Edition, 28-39.

Gerten, D., Jagermeyr, ). (2019): The Potential
Impact of Improved Water Management to
Alleviate Water Scarcity and Hunger: A Global
Perspective. — In: Allan, T., Bromwich, B.,
Keulertz, M., Colman, A. (Eds.), The Oxford
Handbook of Food, Water and Society. Oxford
: Oxford University Press, 673-689. — DOI:
10.1093/0xfordhb/9780190669799.013.15

Jakob, M., Edenhofer, O., Kornek, U., Lenzi,
D., Minx, J. (2019): Governing the Commons
to Promote Global Justice: Climate Change
Mitigation and Rent Taxation. — In: Kanbur,
R., Shue, H. (Eds.), Climate Justice: Integrat-
ing Economics and Philosophy. Oxford : Ox-
ford University Press, 43-62.

Klimova, M., Duarte Torres, E., Saranceva, E.,
Chukalina, T, Iskra, T., Semyachkina-Glush-
kovskaya, O., Kurths, J. (2019): Lymphatic or
Glymphatic Systems: Opposite Conceptions
in Fundamental Understanding of the Brain
Clearing. — In: Postnov, D. E. (Ed.), Compu-
tations and Data Analysis: from Nanoscale
Tools to Brain Functions, Progress in Bio-
medical Optics and Imaging. Bellingham :
Society of Photo-Optical Instrumentation
Engineers (SPIE), Art. 110670G. (Proceedings
of SPIE ; 11067). — DOI: 10.1117/12.2524687

Reusswig, F. (2019): Heimat und politische
Parteien. — In: Hiilz, M., Kiihne, O., Weber,
F. (Eds.), Heimat. Ein vielfiltiges Konstrukt.
Wiesbaden : Springer VS, 371-389. (RaumFra-
gen: Stadt — Region — Landschaft). - DOI:
10.1007/978-3-658-24161-2_21



104

Appendix
Publications

Reusswig, F. (2019): Klima im Quartier. Was
kommt auf uns zu, wie kénnen wir uns schiit-
zen? — In: Serbser, W. H., Serbser, C. (Eds.),
Pflegt der Stadt Bestes. Miinchen : oekom-
Verlag, 32-38.

Rockstrém, ). (2019): Warum wir die globalen
Emissionen halbieren miissen [Interview]. —
In: Fullkrug-Weitzel, C. (Ed.), Klima geht uns
alle an. Leipzig : edition chrismon, 68-8s.

Schellnhuber, H. J., Martin, M. (2019): The
Earth System and Climate Science: Under-
standing a Very Complex Entity. — In: Fath,
B. (Ed.), Encyclopedia of Ecology, Volume
4. Amsterdam : Elsevier, 35-41 . (2. Edition
; Reference Module in Earth Systems and
Environmental Sciences). — DOI: 10.1016/
B978-0-12-409548-9.10582-2

Semyachkina-Glushkovskaya, O., Abdu-
rashitov, A., Dubrovsky, A., Shirokov, A.,
Navolokin, N., Klimova, M., Duarte Torres,
E., Khorovodoy, A., Mamedova, A., Shareef,
A. E., Terskov, A., Saranceva, E., Iskra, T.,
Kurths, ). (2019): Lymphatic Clearance from
the Blood after Subarachnoid Hemorrhages.
- In: Luo, Q., Ding, J., Fu, L. (Eds.), Neural
Imaging and Sensing 2019. Bellingham : So-
ciety of Photo-Optical Instrumentation Engi-
neers (SPIE), Art. 108650T. (Proceedings of
SPIE ; 10865). — DOI: 10.1117/12.2509065

Semyachkina-Glushkovskaya, O., Klimova,
M., Duarte Torres, E., Khorovodoyv, A., Ter-
skov, A., Mamedova, A., Shareef, A. E., Sa-
ranceva, E., Iskra, T., Pavlov, A., Kurths, J.
(2019): Novel Promising Stroke Therapy:
New Pharmacological and Laser Stimulation
of Brain Clearance. — In: Chen, W. R. (Ed.),
Biophotonics and Immune Responses XIV.
Bellingham : Society of Photo-Optical Instru-
mentation Engineers (SPIE), Art. 108790C.
(Biophotonics and Immune Responses
XIV — Proceedings of SPIE ; 10879). — DOI:
10.1117/12.2508259

Settele, )., Spangenberg, . H., Heong, K. L.,
Kithn, 1., Klotz, S., Arida, G., Burkhard, B.,
Bustamante, . V., Cabbigat, ]., Canh, L. X,
Catindig, J. L. A., Chien, H. V,, Cuong, L. Q.,
Escalada, M., Gérg, C., Grescho, V., Gross-
mann, S., Hadi, B. A. R., Hai, L. A., Harpke,
A., Hass, A. L, Hirneisen, N., Horgan, F. G,
Hotes, S., Jahn, R., Klotzbiicher, A., Klotz-
biicher, T., Langerwisch, F., Magcale-Macan-
dog, D. B., Manh, N. H., Marion, G., Mar-
quez, L., Ott, J., Peney, L., Rodriguez-Labajos,
B., Sann, C., Sattler, C., Schidler, M., Scheu,
S., Schmidt, A., Schrader, J., Schweiger, O,

Seppelt, R., Sinh, N. V., Stoey, P., Stoll-Klee-
mann, S., Tekken, V., Thonicke, K., Trisyono,
Y. A., Truong, D. T, Tuan, L. Q., Tiirke, M.,
Vaclavik, T., Vetterlein, D., Villareal, S., West-
phal, C., Wiemers, M. (2019): Rice Ecosystem
Services in South-East Asia: The LEGATO
Project, Its Approaches and Main Results
with a Focus on Biocontrol Services. — In:
Schréter, M., Bonn, A., Klotz, S., Seppelt,
R., Baessler, C. (Eds.), Atlas of Ecosystem
Services. Cham : Springer, 373-382. — DOI:
10.1007/978-3-319-96229-0_57

Sterly, H., Etzold, B., Wirkus, L., Sakdapolrak,
P., Schewe, |., Schleussner, C.-F., Hennig, B.
(2019): Assessing Refugees’ Onward Mobility
with Mobile Phone Data — A Case Study of
(Syrian) Refugees in Turkey. — In: Salah, A.
A., Pentland, A., Lepri, B., Letouzé, E. (Eds.),
Guide to Mobile Data Analytics in Refugee
Scenarios. Cham : Springer, 251-263. — DOI:
10.1007/978-3-030-12554-7_13

Wodinski, M., Kartschall, T., Stock, M. (2019):
Klimawandel und Weinbau: Was dndert sich
beim bekreuzten Traubenwickler Lobesia bo-
trana in Deutschland bis zum Jahre 2060. —
In: Stoll, M., Schultz, H.-R. (Eds.), Deutsches
Weinbaujahrbuch 2019. Stuttgart : Ulmer,

133-142.

Xu, Y., Mei, R., Li, Y., Kurths, J. (2019): Particle
Transport in a Confined Ratchet Driven by the
Colored Noise. — In: Giacomin, G., Olla, S.,
Saada, E., Spohn, H., Stoltz, G. (Eds.), Sto-
chastic Dynamics Out of Equilibrium. Cham
: Springer, 443-456. (Springer Proceedings
in Mathematics & Statistics ; 282). — DOI:
10.1007/978-3-030-15096-9_15

Bettencourt, L., Yang, V. C., Lobo, |., Kempes,
C., Rybski, D., Hamilton, M. (2019): The In-
terpretation of Urban Scaling Analysis in
Time. Rochester, NY : SSRN. 16 p. (Mansueto
Institute for Urban Innovation Research Pa-
per Series). — DOI: 10.2139/55rn.3459540

Burdon, R., Hughes, L., Lord, M., Maddedu,
S., Ueckerdt, F., Wang, C. (2019): Innovation
and Export Opportunities of the Energy Tran-
sition. Melbourne/Potsdam : Energy Transi-
tion Hub, 15 p.

Burtraw, D., Bushnell, )., Gambardella, C.,
Pahle, M. (2019): The Response of Mar-
ket and Policy Design to Increasing Shares
of Renewables in California and Germany.

Potsdam/Washington, DC : Potsdam Insti-
tute for Climate Impact Research/Resources
for the Future (RFF), 65 p.

Edenhofer, O., Flachsland, C., Kalkuhl, M.,
Knopf, B., Pahle, M. (2019): Bewertung des
Klimapakets und nichste Schritte. Berlin :
MCC, 16 p.

Edenhofer, O., Flachsland, C., Kalkuhl, M.,
Knopf, B., Pahle, M. (2019): Optionen fiir
eine COz2-Preisreform. Berlin : MCC, 106 p.
(MCC-PIK-Expertise fiir den Sachverstindi-
genrat zur Begutachtung der gesamtwirt-
schaftlichen Entwicklung)

Ginnetti, )., Kam, P. M., Aznar Siguan, G.,
Schewe, ., Milano, L. (2019): Assessing the
Impacts of Climate Change on Flood Dis-
placement Risk. Geneva : Internal Displace-
ment Monitoring Center (IDMC), 6 p.

Liittringhaus, S., Noleppa, S., Gornott, C., Lo-
tze-Campen, H. (2019): Climate Change Im-
pacts on European Crop Production: A Liter-
ature Review. Berlin : HFFA Research GmbH,
33 p. (HFFA Research Paper ; 01/2019)

Messner, D., Schlacke, S., Fromhold-Eisebith,
M., Grote, U., Matthies, E., Pittel, K., Schelln-
huber, H. )., Schieferdecker, I., Schneidewind,
U. (2019): #SustainableDigitalAge — Transfor-
mation unserer Welt im Digitalen Zeitalter.
Berlin : WBGU, 6 p. (Factsheet)

Messner, D., Schlacke, S., Fromhold-Eisebith,
M., Grote, U., Matthies, E., Pittel, K., Schelln-
huber, H. )., Schieferdecker, I., Schneidewind,
U. (2019): Digitales Momentum fiir die UN-
Nachhaltigkeitsagenda im 21. Jahrhundert.
Berlin : WBGU, 27 p. (Politikpapier ; 10)

Messner, D., Schlacke, S., Fromhold-Eisebith,
M., Grote, U., Matthies, E., Pittel, K., Schelln-
huber, H. )., Schieferdecker, I., Schneidewind,
U. (2019): Ein europiischer Weg in unsere
gemeinsame digitale Zukunft Berlin : WBGU,
35 p. (Politikpapier ; 11)

Murken, L., Aschenbrenner, P., Chemura,
A., Hattermann, F., Koch, H., Lehmann, .,
Liersch, S., Rohrig, F., Schauberger, B., Yalew,
A., Gornott, C. (2019): Climate Risk Analysis
for Identifying and Weighing Adaptation Stra-
tegies in Ghana's Agricultural Sector. Pots-
dam : Potsdam Institute for Climate Impact
Research, 81 p. — DOI: 10.2312/pik.2020.001

Pihl, E., Martin, M. A., Blome, T., Hebden, S.,
Jarzebski, M. P., Lambino, R. A., Kéhler, C.,

P
::l:lD

1
|||I
||
||
1

Ml
=

Canadell, ). G., Ebi, K. L., Edenhofer, O., Gaff-
ney, O., Rockstrém, J., Roy, |., Srivastava, L.,
Payne, D. R., Adler, C., Watts, S., Jacobsson,
L., Sonntag, S. (2019): 10 New Insights in Cli-
mate Science 2019. Stockholm : Future Earth
& The Earth League, 38 p.

Riahi, K., Krey, V., Bertram, C., Kriegler, E.,
Luderer, G., Vuuren, D. van, Roelfsema, M.,
Soest, H. van, Schaeffer, R., Pachauri, S.,
Pahle, M., Mathur, R., Bosetti, V., Drouet, L.,
Vrontisi, Z., CD-LINKS Consortium (2019):
Linking Climate and Sustainable Develop-
ment. Laxenburg : International Institute for
Applied Systems Analysis (I1ASA), 18 p.

Réhrig, F., Lange, S., Aschenbrenner, P.,
Chemura, A., Gornott, C., Murken, L., Grams,
E., Klockemann, L., Romanato, E., Haider, J.
(2019): Climate Risk Profile: Ghana. Bonn
: Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (G1Z), 11 p.

Siderius, C., Conway, D., Yassine, M.,
Murken, L., Lostis, P.-L. (2019): Characteris-
ing the Water-Energy-Food Nexus in Kuwait
and the Gulf Region. London : Middle East
Centre, LSE, 25 p. (LSE Middle East Centre
Paper Series ; 28)

Strefler, )., Burdon, R., Colvin, R., Dooley, K.,
Fuss, S., Minx, J. (2019): Towards Net Zero
— Carbon Dioxide Removal and Utilisation.
Melbourne/Potsdam : Energy Transition
Hub, 11 p.

Ueckerdt, F., Dargaville, R., Gils, H.-C., Mc-
Connell, D., Meinshausen, M., Scholz, Y.,
Schreyer, F., Wang, C. (2019): Australia’s Po-
wer Advantage: Energy Transition and Hydro-
gen Export Scenarios. Melbourne/Potsdam :
Energy Transition Hub, 14 p.

Jia, G., Shevliakova, E., Artaxo, P., De No-
blet-Ducoudré, N., Houghton, R., House,
J., Kitajima, K., Lennard, C., Popp, A., Sirin,
A., Sukumar, R., Verchot, L. (2019): Land-Cli-
mate Interactions. — In: Shukla, P. R.; Skea,
J.; Calvo Buendi, E.; Masson-Delmotte, V.;
Pé&rtner, H.-O.; Roberts, D. C.; Zhai, P.; Slade,
R.; Connors, S.; Diemen, R. van; Ferrat, M.;
Haughey, E.; Luz, S.; Neogi, S.; Pathak, M.;
Petzold, J.; Portugal Pereira, ).; Vyas, P; Hunt-
ley, E.; Kissick, K.; Belkacemi, M.; Malley, J.
(Eds.) Climate Change and Land. Geneva :
Intergovernmental Panel on Climate Change
(IPCQC), 131-247

Mbow, C., Rosenzweig, C., Barioni, L. G.,
Benton, T. G., Herrero, M., Krishnapillai, M.,
Liwenga, E., Pradhan, P., Rivera-Ferre, M.-
G., Sapkota, T, Tubiello, F. N., Xu, Y. (2019):
Food Security. — In: Shukla, P. R.; Skea, |.;
Calvo Buendi, E.; Masson-Delmotte, V.; Pért-
ner, H.-O.; Roberts, D. C.; Zhai, P.; Slade,
R.; Connors, S.; Diemen, R. van; Ferrat, M.;
Haughey, E.; Luz, S.; Neogi, S.; Pathak, M.;
Petzold, J.; Portugal Pereira, |.; Vyas, P;; Hunt-
ley, E.; Kissick, K.; Belkacemi, M.; Malley, J.
(Eds.) Climate Change and Land. Geneva :
Intergovernmental Panel on Climate Change

(IPCC), 437-550.

Nakic¢enovi¢, N., Wilson, C., Colglazier, B.,
Gaffney, O., Messner, D., Rao, N., Zimm, C.
(2019): Bridging the Gap: Transformations to-
wards Zero-Carbon Development Pathways. —
In: Olhoff, A,; Christensen, ). (Eds.) Emissions
Gap Report 2019. Nairobi : United Nations
Environment Programme (UNEP), 39-45.

Rogelj, J., Elzen, M. den, Huppmann, D., Lu-
derer, G. (2019): The Emissions Gap. — In:
Olhoff, A.; Christensen, ). (Ed.) Emissions
Gap Report 2019. Nairobi : United Nations
Environment Programme (UNEP), 21-27.

Levermann, A. (2019): Verantwortung auf
den falschen Schultern: Warum die Lésung
globaler Probleme wie des Klimawandels
nicht Aufgabe des Einzelnen sein kann. In:
Frankfurter Allgemeine Zeitung . Nr. 67,
20.03.2019, N1-N2

Rahmstorf, S. (2019): Zaudern geht jetzt
nicht mehr. In: Rheinische Post . Nr. 177,
02.08.2019, A4-As

Hamilton, S., Wang, C., Ueckerdt, F., Dar-
gaville, R. (2019): Enough ambition (and hy-
drogen) could get Australia to 200% renew-
able energy. London : The Conversation Trust.
(The Conservation — Environment + Energy).
Aufgerufen am: 20.02.2020

Levermann, A. (2019): Individuals can’t solve
the climate crisis. Governments need to step
up. London : The Guardian. (The Guardian
— Environment). Aufgerufen am: 27.01.2020

Mattauch, L., Creutzig, F., aus dem Moore,
N., Franks, M., Funke, F., Jakob, M., Sager, L.,

Schwarz, M., Vo&, A., Beck, M.-L., Daub, C.-
H., Drupp, M., Ekardt, F., Hagedorn, G., Kirch-
ner, M., Kruse, T., Loew, T., Neuhoff, K., Neu-
weg, |., Peterson, S., Roesti, M., Schneider,
G., Schmidt, R., Schwarze, R., Siegmeier, |.,
Thalmann, P., Wallacher, ). (2019): Antworten
auf zentrale Fragen zur Einfiihrung von CO2-
Preisen. Gestaltungsoptionen und ihre Aus-
wirkungen fir den schnellen Ubergang in die
klimafreundliche Gesellschaft. Genéve : CERN
/ Zenodo. — DOI: 10.5281/zenodo.3371150 PDF

Rockstrom, )., Wijkman, A., Dixson-Decléve,
A. (2019): The Case for an EU Climate and
Nature Czar. Prague : Project Syndicate.
(Commentary). Aufgerufen am: 25.02.2020

Wesch, S., Murken, L., Vinke, K. (2019): Warum
Klimaschutz Krisenprivention ist: Das Beispiel
Burkina Faso. Berlin : Global Public Policy Insti-
tute. (PeaceLab). Aufgerufen am: 20.01.2020

Albrecht, T. (2019): PISM glacial cycle sen-
sitivity experiments of the Antarctic Ice
Sheet. — PANGAEA. — DOI: 10.1594/PAN-
GAEA.909727

Albrecht, T. (2019): PISM parameter ensem-
ble analysis of Antarctic Ice Sheet glacial cycle
simulations. — PANGAEA. — DOI: 10.1594/
PANGAEA.909728

Billing, M., Thonicke, K., Bloh, W. von, Sak-
schewski, B. (2019): LPJmL-FIT in Europe.
V. 1. — GFZ Data Services. — DOI: 10.5880/
PIK.2019.022

Brugger, ., Hofmann, M., Petri, S., Feulner,
G. (2019): Model output for the publication:
‘On the sensitivity of the Devonian climate
to continental configuration, vegetation co-
ver, orbital configuration, CO2 concentration
and insolation’. — GFZ Data Services. — DOI:
10.5880/PIK.2019.002

Gerten, D., Heck, V., Jagermeyr, |., Bodirsky,
B. L., Fetzer, |., Jalava, M., Kummu, M., Lucht,
W., Rockstrém, )., Schaphoff, S., Schellnhu-
ber, H. ). (2019): Model output for: ‘Feeding
ten billion people is possible within four ter-
restrial planetary boundaries’. — GFZ Data
Services. — DOI: 10.5880/PIK.2019.021

Giitschow, ). (2019): The PRIMAP-hist Socio-
Eco national historical GDP and population
time series v2.1, (1850 — 2017). V. 2.1. - GFZ
Data Services. — DOI: 10.5880/PIK.2019.019



106

Appendix
Publications

Giitschow, }., Jeffery, L., Gieseke, R. (2019):
The PRIMAP-hist national historical emissi-
ons time series (1850-2016). V. 2.0. - GFZ
Data Services. — DOI: 10.5880/PIK.2019.001

Giitschow, )., Jeffery, L., Gieseke, R., Giinther,
A. (2019): The PRIMAP-hist national histo-
rical emissions time series (1850-2017). V.
2.1. — GFZ Data Services. - DOI: 10.5880/
PIK.2019.018

Lange, S. (2019): EartH20bserve, WFDEI and
ERA-Interim data Merged and Bias-corrected
for ISIMIP (EWEMBI). V. 1.1. — GFZ Data Ser-
vices. — DOI: 10.5880/pik.2019.004

Lange, S. (2019): WFDE5 over land mer-
ged with ERA5 over the ocean (WsEs). V.
1.0. — GFZ Data Services. — DOI: 10.5880/
pik.2019.023

Porwollik, V., Rolinski, S., Miiller, C. (2019):
A global gridded data set on tillage (V.
1.1). — GFZ Data Services. — DOI: 10.5880/
PIK.2019.009

Reyer, C. P. O., Gonzalez, R. S., Dolos, K.,
Hartig, F., Hauf, Y., Noack, M., Lasch-Born,
P., Rétzer, T, Pretzsch, H., Meesenburg, H.,
Fleck, S., Wagner, M., Bolte, A., Sanders, T,,
Kolari, P., Mikel4, A., Vesala, T., Mammarella,
I., Pumpanen, ., Matteucci, G., Collalti, A.,
D’Andrea, E., Foltynov, L., Krejza, |., Ibrom,
A., Pilegaard, K., Loustau, D., Bonnefond, .-
M., Berbigier, P, Picart, D., Lafont, S., Dietze,
M., Cameron, D., Vieno, M., Tian, H., Pala-
cios-Orueta, A., Cicuendez, V., Recuero, L.,
Wiese, K., Biichner, M., Lange, S., Volkholz,
J., Kim, H., Weedon, G., Sheffield, J., Vega del
Valle, I., Suckow, F., Horemans, )., Martel, S.,
Bohn, F., Steinkamp, |., Chikalanov, A., Frie-
ler, K. (2019): The PROFOUND database for
evaluating vegetation models and simulating
climate impacts on forests. — GFZ Data Servi-
ces. — DOI: 10.5880/PIK.2019.008

Sterzel, T., Liideke, M. K. B., Walther, C., Kok,
M., Sietz, D., Lucas, P. (2019): Data sets
for the identification of a global typology
for coastal urban vulnerability under rapid
urbanization. — GFZ Data Services. — DOI:
10.5880/PIK.2019.020

Ueckerdt, F. (2019): Climate change impact
and mitigation cost data — The economi-
cally optimal warming limit of the planet
(Version v1.0). — zenodo. — DOI: 10.5281/
zenodo.3541809

Albrecht, T. (2019): PISM ensemble scoring:
Parameter ensemble analysis tools as used in
Albrecht et al., The Cryosphere (Version v1.0).
—zenodo. — DOI: 10.5281/zenodo.3585118

Albrecht, T. (2019): pism_pik_1.0: PISM
version as used in Albrecht, Winkelmann
and Levermann, The Cryosphere (Version
pism_pik_1.0). — zenodo. — DOI: 10.5281/
zenodo.3574033

Bi, S., Dietrich, )., Karstens, K., Humpenéder,
F., Giannousakis, A., Bodirsky, B. L., Klein,
D. (2019): pik-piam/magclass: magpie_ex-
pand 2.1 [magclass: Data Class and Tools for
Handling Spatial-Temporal Data]. — zenodo.
- DOI: 10.5281/zenodo.1158580

Dietrich, . P., Humpenéder, F., Bodirsky, B.
L., Karstens, K., Stevanovic, M., Mishra, A.,
Klein, D., Wang, X., Weindl, I., Ambrosio, G.,
Araujo, E., Beier, F., Chen, D. (2019): mag-
piemodel/magpie: MAgPIE 4.1. — zenodo. —
DOI: 10.5281/zenodo.1418752

Lange, S. (2019): ISIMIP3BASD (Version 2.0).
—zenodo. — DOI: 10.5281/zeno0do.3370448

Porwollik, V., Rolinski, S., Miiller, C. (2019):
A global gridded data set on tillage — R-code
(V. 1.1). — GFZ Data Services. — DOI: 10.5880/
PIK.2019.010

Willner, S., Otto, C. (2019): Acclimate —
Model for economic loss propagation. ac-
climate (Version v3.2.0). — zenodo. — DOI:
10.5281/zenodo.2539089



Imprint

Published by PIK

Postal address

Visiting address

Phone
Fax

Internet

Editors

Translation



https://www.pik-potsdam.de
https://www.pik-potsdam.de/pik-frontpage

Member of the Leibniz Association

P. O. Box 60 12 03
14412 Potsdam

Germany

Telegrafenberg
14473 Potsdam
Germany

+49 331 288-2500

+49 331 288-2600
presse@pik-potsdam.de
www.pik-potsdam.de

| N & i F3 5 Fa ey e B 3af $2

— o

= \T - T Ny

——= ——




	United in Science
	From Germany to Europe and into the world
	Research highlights
	News from inside PIK
	Scientific policy advice
	Media highlights 2019
	Visits to PIK
	Broad-scale impact
	Climate, culture and the arts
	Berlin and Brandenburg – PIK’s local involvement
	Research Department 1 – Earth System Analysis
	Research Department 2 – Climate Resilience
	Research Department 3 – Transformation Pathways
	Research Department 4 – Complexity Science
	FutureLabs
	IT Services
	Administration
	Communications Team
	Directors’ Staff 
	Science Management and Transfer
	Funding | Staff development
	Publications | PIK in the media
	Lectures, teaching, and events | Young scientists
	Organizational structure
	Board of Trustees and Scientific Advisory Board
	Awards and board appointments
	Appointments, habilitations and scholarships
	Third-party projects
	Publications

