
Photo: Fotolia

Outlook Earth
Research on global change

COP 23: Climate Change Conference, Bonn • 6 - 17 Nov 2017
International research on global change in the service of  climate

Special Issue



2

The new role of research in the international climate policy
The Paris Climate Agreement has entered into force 
in November 2016 and for the first time obliges all 
nations to make a contribution towards climate pro-
tection. But this goes much further than just the re-
duction of emissions. The international community 
has also decided to divert global finance streams in-
to sustainable investments and to bring them into 
harmony with climate-friendly development. Efforts 
to adapt to unavoidable climate change are to be 
reinforced.

The Paris Agreement establishes binding global targets 
in the fields of mitigation, financing and adaptation. But 
it is not only the industrialized nations that come under 
obligation. For the first time, all nations must contribute, 
based on their national circumstances; the poorest re-
ceive particular support to fulfil these targets. Because 
climate change does not stop at national borders.

According to the Paris Agreement, the increase in the 
global average temperature should be limited to well 
below 2 °C; pursuing efforts to limit the increase to 1.5 °C. 
In national climate plans, nations show how they will 
make their contribution towards achieving these targets. 
In Germany this is supported by the Climate Action Pro-
gramme 2020. However, fulfilment of these plans is not 
obligatory.

In Paris it has already become clear that the mitigation 
pledges will not yet be sufficient to comply with the 
upper limit of 2 °C. Thus it has been decided that from 
2020 onwards, nations must update and increase their 
contributions every five years.

The Paris Agreement has established the appropriate 
mechanisms for this. Every five years there will be a 
“global stocktake” (GST, see page 5). Cutting-edge re-
search is essential for the best possible assessment of 
progress.

With its framework programme “FONA – Research for sus-
tainable development”, the Federal Ministry for Education 
and Research (BMBF) promotes numerous research ini-
tiatives so that the targets of the Paris Agreement can 
be achieved. FONA helps to close research gaps and to 
answer open questions about climate change and the 
handling of the climate crisis. In this issue, we would like 
to present several examples of these research projects.

Data: BP

Source: Global Carbon Project 2016

Data: CDIAC/NOAA-ESRL/GCP

Courtesy of the Integration and Application Network, 
University of Maryland Centerfor Environmental Science 
ian.umces.edu/symbols/

COP 23: Climate Change Conference

M
to

e/
yr

Annual average daily mean temperature in Germany, 1881-2016

6,0 

6,5 

7,0 

7,5 

8,0 

8,5 

9,0 

9,5 

10,0 

10,5 

11,0 

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 

 

 

Degrees Centigrade

Individual values Linear trend
Source: Deutscher Wetterdienst (DWD)

Source: Global Carbon Project 2016

Energy consumption per year



COP 23: Klimakonferenz Bonn 3

The new role of research in the international climate policy

Continue on page 4

Content
Solution-oriented: German climate research
The Paris Agreement was an important milestone for climate research: it has pro-
vided the knowledge basis and now plays a crucial role in achieving the targets of 
the Paris Agreement. This applies to Germany and worldwide. It is important that 
scientists, decision-makers and those affected on site work together.

The BMBF funds climate change 
research with around 70 mil-
lion Euro per year. This flows into 
funding programmes for climate 
system research, climate projec-
tion and regionalisation of climate 
knowledge, into climate impact 
and adaptation research, and cli-
mate services. Overall, the result 
should support an integrated as-
sessment of climate policy and 
the costs, risks and opportunities 
of mitigation and adaptation. The 
aim is to understand the chain of 
effects from the causes of climate 
change to possible consequences 
to concrete options for action 

when dealing with climate change and then to integrate this knowledge into the 
work of politicians and administrators, companies and local authorities.

German climate researchers are among the best in the world. They enable politi-
cians and society to react quickly and flexibly to the challenges of climate change. 
This is because the transformation to a climate-friendly society, as agreed in Paris, 
requires knowledge and innovation. The new framework programme “Research 
for sustainable development (FONA³)” also shares these aims.

Climate research after Paris
The objectives of the Paris Agreement can be achieved only through a push for in-
novation in all areas of life and production. Germany has a modern and diverse cli-
mate research landscape with great potential to set impulses and offer orientation. 
The BMBF therefore acts precisely at the interface between climate policy, climate 
research and practice. Current research programmes are geared towards concrete 
knowledge and structuring needs from politics, economy and society. Central is-
sues revolve for example around the integrated assessment of damage and adap-
tation costs, the impact and financing of climate policy instruments, the analysis 
of distributional and competition effects and the social consequences of ambitious 
climate policy.

“Climate research must con-
tinue to reach politics so 
that ambitious climate pro-
tection can be supported 
by scientific facts.”

Prof. Johanna Wanka,  
German Federal Minister 
of Research
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The target of limiting global warming 
as far as possible to 1.5 °C also confronts 
science with new issues. The most recent 
IPCC assessment report indicates only a 
few practicable ways here. And these 
apply only under far-reaching assump-
tions about mitigation and so-called neg-
ative emissions. The BMBF is therefore 
funding a wide range of research projects 
to broaden the knowledge base, e.g. 
whether or how climate impacts and dam-
age from a temperature increase of 1.5 °C 
differ from greater temperature increases 
and under which political, economic and 
social conditions very ambitious mitiga-
tion can fairly and effectively be realised.

Reliable information on climate change 
is ultimately a crucial knowledge base for 
the adaptability of our society and for 
decisions in politics, administration, the 
economy and the public. Therefore, many 
research projects aim to provide decision-
makers with simplified access to the cur-
rent state of research through climate 
services, for example regarding changes 
in precipitation, temperature distributions 
or wind conditions for selected regions.

In order to pool research on climate ser-
vices and other future topics at a Euro-
pean level and to improve scientific net-
works, the Joint Programming Initiative 
“Connecting Climate Knowledge for 
Europe” (JPI Climate) has been founded. 
Its aim is to align national programmes 
by jointly coordinating their climate re-
search and funding new transnational 
research activities.

“The Paris goals can 
be achieved only if we 
tackle the phasing out 
of fossil fuels worldwide.”

Prof. Ottmar Edenhofer 
PIK Potsdam Institute 
for Climate Impact 
Research

“Climate data are very 
important for future 
planning. This applies 
to critical infrastructure 
for electricity supply 
just as much as to agri-
culture or worldwide 
delivery chains.”

Prof. Daniela Jacob
GERICs Climate service 
Center Germany

Time and again, the BMBF must open up 
new topics so as to implement climate 
policy within differentiated and effective 
research policy. In the future, the issue 
will increasingly be how the implementa-
tion of the Paris Agreement can be sup-
ported by science. This requires continu-
ity in keeping climate research focused 
on central knowledge gaps, because 
knowledge gains remain the basis for 
credible and convincing climate policy.

Closing research gaps
Obvious signs are the funding programme 
for continual further development of cli-
mate models and research infrastructures, 
for the monitoring of greenhouse gas 
emissions and the reliable estimation of 
future climate trends and impacts. How 
much the global average temperature  

Continued from page 3

By focusing on basic uncertainties in un-
derstanding the climate system (clouds 
and precipitation processes) and the car-
bon cycle as well as long-term reconstruc-
tion of the palaeoclimate (with regard to 
natural climate variability), the understand-
ing of the processes of the climate system 
will also be placed on a new footing.

is likely to rise in the long term has been 
known from the IPCC reports for a long 
time. Less precise to forecast is the tem-
perature or the intensity of precipitation 
in several years or decades. But it is pre-
cisely these planning horizons that are 
particularly interesting for the economy 
and politics, and the need for reliable 
statements on medium-term climate 
trends increases all the time. The same 
applies to the question of whether ex-
treme weather events are becoming more 
frequent and more severe. Extended heat-
waves, violent storms or floods present 
great challenges primarily in urban areas. 
Cities therefore need efficient planning 
instruments and urban climate models 
for adaptation. Improved regional fore-
casts are important for agriculture. There 
are still significant research gaps to be 
closed here.

“We will be able to har-
vest the fruits of our 
labour only after a few 
decades. It’s like in a car: 
if you drive at high 
speed, the braking dis-
tance is extremely long. 
So there is no more time 
to be waisted.”

Prof. Mojib Latif
GEOMAR Helmholtz 
Centre for Ocean 
Research Kiel
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What is the “global stocktake”?

With the Paris Agreement, mitigation, adaptation and 
support in dealing with climate change have become 
an international obligation. The agreement establishes 
binding global targets, to which nations themselves must 
establish their contributions in national climate plans 
(“Nationally Determined Contributions“ – NDCs). The ful-
filment of these plans is not binding. At the same time, 
a transparency framework coupled with a monitoring 
and ambition mechanism ensures that the contributions 
are implemented and continually updated.

Scientific findings support the assessment of progress 
and the selection of the right measures for the imple-
mentation of the agreement. This is because the trans-
formation to a climate-friendly society, as agreed in Paris, 
requires knowledge and innovation.

In order to adhere to the agreed upper warming limit of 
below 2 °C, the agreement obliges nations to update 
and increase their contributions every five years from 
2020 onwards. A “ratchet mechanism” applies here: sub-
sequent contributions must be more ambitious than the 
previous.

Two years before the resubmission of NDCs, a “global 
stocktake” will investigate whether all countries together 
are on track in the fields of mitigation, adaptation and 
support and that overall, the targets of the agreement 
are being achieved. The findings of the “global stocktake” 
should be taken into account when nations prepare their 
next NDC. The precise structuring of the “global stocktake” 
will be decided by the nations at the end of 2018.

The “global stocktake” will also use scientific information 
to assess the progress already made and the appropri-
ateness of the presented national contributions. Find-
ings from the natural sciences, e.g. the independent 
evaluation of emissions inventories or climate model 
simulations of future warming are necessary, as well as 
those from economic and social sciences, e.g. for the 
assessment of political measures.

The aim is to make the contributions of all states com-
parable and thereby create a trust in that the efforts of 
all stakeholders are fair and appropriate. Even though 
the “global stocktake“ does not assess individual coun-
tries and does not result in any sanctions, it can however 
have a powerful influence on the reputation of a country 
at an international level.

Emissions from fossil fuels and cement

Data: CDIAC/GCP/IPCC/Fuss et al 2014

Source of all graphics: Global Carbon Project 2016

Data: CDIAC/GCP
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Contact
Dr. Birgit Nabbefeld
German Aerospace Center
Project Management Agency
+49 (0)228/3821-1537
birgit.nabbefeld@dlr.de

Link 
www.icos-infrastruktur.de/en

CO2 measurements on water, on land 
and in the air
Until recently, long-term measurements 
of gases that influence the climate were 
taken almost exclusively on the basis of 
temporally limited research projects. So 
across the whole of Europe, there is a large 
number of well-equipped measurement 
stations that are in a position to carry out 
extended analysis of the complex inter-
actions between climate changes and 
the carbon cycle.

The existing European measurement sta-
tions have therefore been developed into 
a permanent European research infrastruc-
ture, a measurement station network.

Now there are new opportunities to de-
termine with precise measurements the 
changes in the carbon balance and so to 
make verifiable estimated emissions val-
ues of individual countries. 

German researchers participate in all three 
ICOS observation networks for ocean, 
ecosystem and atmosphere: in eight tow-
ers, the greenhouse gas concentrations 
in the air are measured; in the ecosystem 
programme, researchers at 15 stations in-
vestigate the sources of and reductions in 
greenhouse gases in forests, fields and 
moorlands; and on a Baltic Sea ferry, the 
research ship Polarstern and an Atlantic 
freighter, the exchange of trace gases be-
tween the atmosphere and the ocean is 
measured.

Measuring in water and on land - 
evaluation in laboratory.

ICOS: How much CO2 actually escapes into the atmosphere?
Carbon dioxide (CO2) and other greenhouse gases released by humans are the main cause of climate change. The rise in 
greenhouse gases in the atmosphere is causing the well-known greenhouse effect. Oceans, forests and soil currently still 
absorb a great deal of CO2, thus slowing climate change, but for how much longer? What happens with the greenhouse 
gases in the sub-systems and how does the exchange of gases in the atmosphere actually work? The pan-European re-
search mission “ICOS – integrated carbon observation system” helps to understand the biogeochemical processes in the 
global carbon cycle.

2012 – 2016

16 mill. Euro

Funding
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Furthermore, with its calibration and radio-
carbon laboratories, Germany forms a cen-
tral core of the European infrastructure. 
In total, 13 German research facilities and 
universities participate in ICOS.

By the end of 2016, all measurement facil-
ities were completely installed and cali-
brated and since then have been observ-
ing the carbon cycle in practical operation.

Previously calculated only roughly, the es-
timated CO2 emissions and their impact 
on the global carbon cycle are to be proven 
meteorologically by the ICOS. The planned 
long-term measurements will make it pos-
sible to ascertain changes, for example in 
the storage capacities of oceans and 
forests. The independent measurements 
should furthermore show whether the cli-
mate policy measures are actually succeed-
ing in reducing CO2 output.
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View from the ATTO over the rainforest. ATTO: 325 metres high.

Contact
Ruth Badeberg
German Aerospace Center
Project Management Agency
+49 (0)228/3821-1525
ruth.badeberg@dlr.de

Links 
www.mpg.de/9358794/atto-
inauguration

www.fona.de/en/atto-19809.html

The world’s tallest climate measurement 
tower is situated in a remote location, far 
away from human impacts. After six years 
of planning and construction, the 325-metre 
high Amazonian Tall Tower Observatory
(ATTO) was inaugurated in August 2015 by 
representatives from Brazil and Germany.
 
Researchers call it a dream come true: Its 
height alone means that the tower is able 
to deliver data on greenhouse gas fluctu-
ations and on the interactions between 
land surface and atmosphere that have 
not been collected to date. It will now be 
possible, according to Jürgen Kesselmeier, 
“to examine the transport and fluctuation 
of air masses through the forest over a dis-
tance of many hundred kilometres”. 
Jürgen Kesselmeier is the former project 
manager at the Max Planck Institute for 
Chemistry, which will operate the tower 
jointly with the Max Planck Institute for Bio-
chemistry, the Brazilian National Institute 
for Amazon Research (INPA) and the Ama-
zon State University (UEA).
 
The technique and part of the intended 
measuring instruments are installed so that 
now as part of a pilot research project the 
first data will start being collected and eval-
uated. The scientists’ initial aim is to better 
understand the formation and elimina-
tion of greenhouse gases like carbon diox-
ide, methane and nitrous oxide. So far, re-
searchers do not know enough about the 
role the rainforest plays in the formation 
of aerosol particles and thus the formation 
of clouds. Kesselmeier calls it a “web of se-
crets” that may be unravelled. Since the 
measurements will be performed in higher 
layers of air with a more continuous col-
lection of data, more reliable information 
about the development of the atmosphere 

can be expected. This will permit more de-
tailed weather forecasts and climate pre-
dictions. At the same time, this data can 
be used as a basis for environmental pol-
icy regulations to promote a sustainable 
development of the Amazon and other 
rainforests around the world. Details about 
the influence of the Amazon region on 
global events can now be more thoroughly 
analysed and ultimately even appreciated: 
“We want to understand the forest, in or-
der to ultimately help and protect it”, 
says Jürgen Kesselmeier.
 
ATTO will be integrated into an existing 
network of smaller measurement towers 
run by the Max Planck Society and the 
Brazilian National Institute for Amazon Re-
search. The costs for the construction of 
the tower and for the first five years of 
operation will be around 8.4 million Euro. 
Germany and Brazil will co-finance the pro-
ject in equal parts. The tower is planned 
to be in use for 30 years.

ATTO: Tall Tower Observatory in the Amazon rainforest
While the Amazon rainforest is one of the most sensitive ecosystems on Earth, the “green ocean” also plays an important role in 
the stabilisation of the Earth’s climate. As the largest continuous forest area in the world, the Amazon forest stores a significant 
amount of CO2. Due to the evaporation of water, this vast forest also has a significant impact on the world’s water cycle. New 
data have to be collected in order to better understand the significance of the forest for the climate and to be able to assess 
potential risks. To this end, German-Brazilian cooperation constructed the world’s largest observatory tower in the heart of the 
Amazon region.

2010 – 2017
9.2 
mill. E
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Funding
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2016 - 2019

130 mill. Euro

Funding

The Kopernikus projects lay the foundations for the energy system of the future.
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Contact
Claudia Hein
Project Management Jülich
+49 (0)2641/61-4868
c.hein@fz-juelich.de

Link  
www.fona.de/en/20398

Kopernikus projects: Fresh ideas about energy transition
The “Kopernikus projects” are the largest research initiatives on energy transition of the BMBF (German Federal Ministry of 
Education and Research). They are looking for answers to the most important research questions about tomorrow's energy 
system: What should the power grid of the future look like? What is the best way to store renewable energy? How do we 
adapt the industrial processes to the fluctuating power supply? And how can all sectors of the energy system cooperate 
better? The projects run for a maximum of ten years and are funded with a total of up to 400 million Euro.

“Until 2025, we are launching new energy 
concepts that can be applied on an indus-
trial scale and are also supported by society,” 
stresses Karl-Eugen Huthmacher, respon-
sible department head at the BMBF. The re-
search topics of the four Kopernikus projects 
ENSURE, P2X, SynErgie and ENavi have es-
tablished a comprehensive participation 
process from representatives of science, busi-
ness and civil society. With the energy tran-
sition, Germany is faced with major techno-
logical and social challenges. Because the 
conversion of the energy system is a very 
demanding task, the BMBF has launched 
the Kopernikus projects. The name stands 
for the necessary paradigm shift in the en-
ergy system. The Kopernikus projects are 
the largest and most important energy 
transition research initiative of the BMBF.

The scientists are working on four central 
topics:

1. The development of power grids that  
 are adapted to a high share of renew-
 able energies (ENSURE),

2. the storage of renewable energies   
 through its transformation to other  
 energy sources, such as hydrogen   
 (P2X),

3. the realignment of industrial processes  
 towards a fluctuating energy supply  
 (SynErgie),

4. the optimisation of the interaction of  
 various sectors of the energy system  
 (electricity, heat, mobility) to safeguard  
 supply reliability, economic efficiency  
 and climate as well as social compati- 
 bility under real-life conditions (ENavi).

High hopes are associated with the new 
funding concept: by 2025, according to 
the BMBF, the four Kopernikus projects 
will have paved the way for a technologi-
cally advanced and economically viable en-
ergy system. The important part is that 
society is responsible for results and that 
they meet expectations and needs of cit-
izens in particular. For this reason, repre-
sentatives of civil society and social scien-
tists are involved in the projects right from 
the start.

The Kopernikus projects have an unusually 
long time frame of up to ten years. This is 
designed to ensure close integration of re-
search from basics to application, and from 
initial testing to market launch. If possible, 
the energy transition will also lead to suc-
cessful export opportunities. The BMBF will 
provide about 130 million Euro for the first 
funding phase by 2019. Another 280 mil-
lion Euro will be made available by 2025. 
The projects started their work in 2016.

COP 23: Climate Change Conference
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Additionally, HTC supplies another product: 
the water extracted from the sewage sludge. 
This HTC filtrate is low-pollutant, sterilized 
and nutrient-rich because it contains a 
large portion of the phosphorus stored in 
the sludge. 

The phosphorus is recovered as part of 
the process and can be used as a particu-
larly powerful organic fertilizer, which was 
demonstrated by practical comparisons 
with commercial fertilizers. If the sewage 
treatment plant has a digestion process, 
then the digester gas yield is increased by 
10 percent by recycling the energy-rich 
filtrate and the generated electrical ener-
gy is thus used for the self-supply of the 
sewage treatment plant. Since April 2010, 
a pilot plant in Kaiserslautern has been 
producing up to 600 tonnes per year of 
regenerative fuel from sewage sludge. In 
2016, a commercial industrial plant in 
Jining/China was put into operation with 
great success.

Contact
Petra Kontny
German Aerospace Center
Project Management Agency
+49 (0)228/3821-1542
petra.kontny@dlr.de

Link 
www.terranova-energy.com

Small and medium-sized enterprises change a lot
Small and medium-sized enterprises (SMEs) have at least as many creative heads as large companies. 99.7 percent of the 3.6 mil-
lion enterprises in Germany are SMEs. They are the pioneers of technological progress in many areas. The BMBF supports top-level 
research in small and medium-sized enterprises with the funding initiative “Innovative SME”. The costs associated with this re-
search can hardly be handled by small companies on their own. Therefore, the BMBF decided to simplify access to research 
funding in important future areas with “Innovative SME”. This applies to all SMEs who want to develop marketable solutions 
and technologies for climate protection and energy efficiency.

COP 23: Climate Change Conference

Climate-friendly energy from organic 
waste – that was the idea. The safe disposal 
of sewage sludge, a waste byproduct from 
wastewater treatment, is an urgent global 
problem, which is associated with steadily 
rising costs due to growing environmental 
requirements. At the same time, sewage 
sludge offers an enormous potential for 
the production of renewable energy and 
for the recovery of valuable nutrients for 
plant fertilization. 

The medium-sized clean-tech company 
Terranova Energy received 543,000 Euro in 
funding from 2009 to 2010 by the BMBF to 
develop the “Hydrothermal Carbonation” 
(HTC).

In HTC, the sewage sludge is “carbonized” 
within a few hours at a temperature of 
approx. 200 °C and a pressure of 20 to 
35 bar with an air seal and addition of a 
catalyst, thus turning into innovative fuel.

Compared to the sewage sludge, this fuel 
hardly contains any water anymore and 
can therefore be burnt due to its high en-
ergy content for energy generation and 
the reduction of energy requirements in 
cement plants or waste incineration plants.
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Energy from eco-waste is the Business idea
of the company from Düsseldorf.
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strandslum in Accra.
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Contact
Dr. Paul Dostal
German Aerospace Center
Project Management Agency
+49 (0)228/3821-1544
paul.dostal@dlr.de

Link  
www.waterpower.science

WaterPower: Water management in Accra, Ghana
Sustainability at a global level is one of the greatest challenges of the 21st century. This includes breaking down of structural 
inequalities in terms of access to resources, living space and carbon reduction as well as societal and economic development 
and enabling the worldwide transformation to sustainability. The handling of energy and water resources plays a central role 
here. So as to record these exchange relationships between society and nature, the “WaterPower” project is based on the 
concept of the social metabolism and it expands on this with considerations from political ecology.

“A lack of water is not exclusively a natural 
phenomenon, but is often societally and 
politically structured,” says Antje Bruns, Pro-
fessor at the University of Trier. “This can 
be seen clearly in the example of the West 
African city of Accra.” To date, the scientific 
discussion about the global water crisis has 
focussed primarily on falling precipitation 
quantities or increasing water use due to 
population growth. Under the management 
of Antje Bruns, political and societal causes 
are also being investigated in the “Water 
Power” project.

“The capital of Ghana is an investigation 
site in the project, which is supported by 
the BMBF to the tune of around 1.4 million 
Euro. “WaterPower” analyses the interplay 
of local and global crisis phenomena, such 
as societal dislocations, population growth, 
increasing resource use, environmental 
pollution and climate change. One of the 
first important findings that justifies the 
comprehensive approach is that in Accra, 
there is sufficient water. However, it is not 
of sufficient quality and is also poorly dis-
tributed. Settlements of the former British 
colonial rulers for example have the nec-
essary water infrastructure and treatment 
plants. In the rapidly growing slum areas 
and on the edges of the city, people must 
however buy water in buckets or bottles 
and this is expensive and often dirty. The 
problem is exacerbated by new environ-
mental influences. Through the financial 
crisis, gold mining has once again increased 
in importance. Mercury is frequently used 
here and this enters not only the rivers 
but also the drinking water.

In field research as well as in the acquisi-
tion of data, Antje Bruns and her team work 
closely with scientists from the University 

of Ghana and local administrators. Together 
they are trying primarily to answer one 
question: Can the collision of these many 
trends lead to an undermining of handling 
and control capabilities and therefore 
thwart future development options? The 
aim of the project in the “Junior Research 
Group for Global Change”, which is to last 
at least four years, is to better understand 
human-environment interactions and to 
disseminate this knowledge as widely as 
possible. This requires a strict interdisci-
plinary approach. “For complex crisis phe-
nomena like in Accra to be understood, 
sustainability science must critically scru-
tinise existing fundamental concepts,” 
says Bruns and suggests that the traditio-
nal universal structures must be changed. 
This reformist attitude has not done her 
any harm. On the contrary: as a Junior 
Professor, she took on “WaterPower” at 
Humboldt University in Berlin and in 
2015 was recruited by the University of 
Trier.

COP 23: Climate Change Conference
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year in the second half of the century. How 
high the sea level would rise from this is 
one of the expected findings of this pro-
ject. A complete loss of the West Antarctic 
ice sheet would lead to a sea level rise of 
around three to five metres. However, it 
remains unclear within what time period 
this would occur.

Contact
Dr. Armin Mathes
German Aerospace Center
Project Management Agency
+49 (0)228/3821-1514
armin.mathes@dlr.de

Link 
www.awi.de/en.html

2017 - 2019

660,509 
Euro

Funding

“1.5 degrees”: Can the great ice sheets still be saved?
Greenland and the Antarctic are covered by massive sheets of ice. How will these two ice sheets behave with ever increasing 
global warming? An irreversible collapse of the West Antarctic ice sheet would for example be connected with a rise in sea level 
of several metres. When could this tipping point be reached? The funding measure “1.5 degrees” is investigating how severely 
the melting of both ice sheets will affect the sea level with global warming of 1.5 °C and with global warming of 2 °C or more.

COP 23: Climate Change Conference

The Intergovernmental Panel on Climate 
Change (IPCC) confirmed in its most recent 
report (AR5) in 2014 that it is not only the 
temperature of the lower atmosphere that 
is increasing and the oceans that are warm-
ing but also that glaciers are thawing and 
ice sheets are losing mass. According to the 
Paris Agreement, efforts to limit the tem-
perature increase to 1.5 °C should be pur-
sued. What does that mean for the vast 
ice sheets of Greenland and the Western 
Antarctic? 

What developments are there cur-
rently in Greenland?
In the past ten years, the Greenland ice 
sheet has lost significant mass and is there-
fore contributing considerably to sea level 
rise. On the one hand this is due to so-called 
outlet glaciers that lie on the edges of 
Greenland by the sea and are calving more 
frequently, i.e. large parts of the ice sheet 
are allowed to drop into the sea. On the 
other hand, snow accumulations and sur-
face melts in summer are changing. While 
at the start of this trend it was mainly the 
south of Greenland that was losing mass, 
in recent years this loss of mass has spread 
to the north-west and has meanwhile ap-
proached the edges in the north-east. An 
adequate description of the development 
of the edges of ice sheet model is particu-
larly significant for long-term forecasting.

When will a sea level rise of 10 cm, 50 cm 
and 1m occur? Every year, areas of Green-
land experience surface melt. How are 
these changing? When will the entire 
Greenland ice sheet begin to experience 
surface melt? The sub-project “EP-GrIS” 
is researching these issues at the Alfred- 
Wegener-Institut in Bremerhaven. The 
research findings will also be incorporated 

Rubrik 11

verändert die Ozeanzirkulation weiter und 
ver-stärkt den Schmelzprozess. Schreitet die 
Klimaerwärmung ungebremst fort, könnten 
in der zweiten Hälfte dieses Jahrhunderts 
4 Meter Schelfeis pro Jahr abschmelzen. 
Wie hoch sich der Meeresspiegel dadurch 
erhöhen würde, ist eines der erwarteten 
Ergebnisse aus diesem Projekt. 
Ein völliger Verlust des 
Westantarktischen Eis-
schildes würde zu 
einem Meeresspiegel-
anstieg von etwa 3 bis 
5 Metern führen. Dies 
befürchten die Wissen-
schaftler allerdings erst 
für die nächsten 1000 Jahre.

Ansprechpartner
Dr. Armin Mathes
DLR Projektträger
Tel.: 0228/3821-1514
armin.mathes@dlr.de

Link 
www.fona.de/
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„1,5 Grad“: Sind die großen Eisschilde noch zu retten?
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Ansprechpartner
Dr. Armin Mathes 
DLR Projektträger 
Tel.: 0228/3821-1514
armin.mathes@dlr.de

Link
www.fona.de/

Welche Entwicklungen gibt es derzeit in 
Grönland?
In den vergangenen zehn Jahren hat der 
grönländische Eisschild deutlich an Masse 
verloren und trägt damit nicht unerheblich 
zum Anstieg des Meeresspiegels bei. 
Das liegt zum einen an den sogenannten 
Auslaßgletschern, die an den Rändern Grön-
lands am Meer  liegen und immer häufiger 
kalben, also große Teile des Eisschilds ins 
Meer stürzen lassen. Zum anderen ändert 
sich der Schneezutrag und das Oberflächen-
schmelzen im Sommer. 
Während zu Beginn dieser Entwicklung 
hauptsächlich der Süden Grönlands an Mas-
se verloren hat, hat sich in den vergangenen 
Jahren der Massenverlust nach Nordwesten 
ausgebreitet und ist inzwischen auch an den 
Randbereichen im Nordosten angekommen.
Für langfristige Prognosen ist eine adequate 
Beschreibung der Entwicklung der Ränder 
des Eisschildmodells von besonderer Be-
deutung.
Wann wird ein Meeresspiegelanstieg von 
10cm, 50cm und 1m erreicht werden? Wie 
verändert sich die Fläche Grönlands, die 
jedes Jahr Oberflächenschmelzen erfährt? 
Ab wann wird der gesamte grönländische 
Eisschild Oberflächenschmelzen erfahren?

Gallia est omnis divisa in partes tres, 
quarum unam incolunt Belgae, aliam 
Aquitani, tertiam qui ipsorum lingua 
Celtae, nostra Galli appellantur. Hi omnes 
lingua, institutis, legibus inter se differunt. 
Gallos ab Aquitanis Garumna flumen, a 
Belgis Matrona et Sequana dividit. Horum 
omnium fortissimi sunt Belgae, propterea 
quod a cultu atque humanitate provinciae 
longissime absunt, minimeque ad eos 
mercatores saepe commeant atque ea 
quae ad effeminandos animos pertinent 
important, proximique sunt Germanis, qui 
trans Rhenum incolunt, quibuscum 
continenter bellum gerunt. Qua de causa 
Helvetii quoque reliquos Gallos virtute 
praecedunt, quod fere cotidianis proeliis 
cum Germanis contendunt, cum aut suis 
finibus eos prohibent aut ipsi in eorum 
finibus bellum gerunt. Eorum una, pars, 
quam Gallos obtinere dictum est, initium 
capit a flumine Rhodano, continetur 
Garumna flumine, Oceano, finibus Belga-

rum attingit etiam ab Sequanis et Helve-
tiis flumen Rhenum, vergit ad septentri-
ones. Belgae ab extremis Galliae finibus 
oriuntur, pertinent ad inferiorem 
partem fluminis Rheni, 
spectant in septen-
trionem et orientem 
solem. Aquitania a 
Garumna flumine ad 
Pyrenaeos montes et 
eam partem Oceani 
quae est ad Hispaniam 
pertinet; spectat inter occasum solis.

2009 - 2016
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1,5 °C: Sind die Eisschilde Grönlands und der Westantarktis bedroht?
Grönland und die Antarktis sind von Eisschilden bedeckt, die mehr als zwei Drittel des Süßwassers der Erde speichern und 
bei Schmelzen Küstenregionen bedrohen. Wie wird sich der Eisschild Grönlands bei einer weiter steigenden globalen Erwär-
mung verhalten? Wird dies einen deutlichen Effekt auf seine Massenbilanz haben und damit zu einem höheren Meeresspie-
gel führen? Auch ein irreversibler Kollaps des Westantarktischen Eisschildes wäre mit einem Meeresspiegelanstieg von meh-
reren Metern verbunden. In diesem Projekt wird untersucht, wie stark sich das Abschmelzen beider Eisschilde auf den Mee-
resspiegel bei einer globalen Erwärmung von 1,5 °C sowie bei einer Erwärmung von 2 °C auswirken wird.

Teile des Eisschilds von Grönland
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Grönland und die Antarktis sind von Eisschilden bedeckt, die mehr als zwei Drittel des Süßwassers der Erde speichern und bei 
Schmelzen Küstenregionen bedrohen. Wie wird sich der Eisschild Grönlands bei einer weiter steigenden globalen Erwärmung 
verhalten? Wird dies einen deutlichen Effekt auf seine Massenbilanz haben und damit zu einem höheren Meeresspiegel füh-
ren? Ein irreversibler Kollaps des Westantarktischen Eisschildes wäre mit einem Meeresspiegelanstieg von mehreren Metern 
verbunden. In der Fördermaßnahme „1,5 Grad“ wird u. a. untersucht, wie stark sich das Abschmelzen beider Eisschilde auf 
den Meeresspiegel bei einer globalen Erwärmung von 1,5 °C sowie bei einer Erwärmung von 2 °C oder mehr auswirken wird

Der Weltklimarat (IPCC) geht in seinem 
jüngsten Sachstandsbericht (AR5) von 2013 
davon aus, dass nicht nur die Temperatur 
der unteren Atmosphäre steigt und sich die 
Ozeane erwärmen, sondern auch Gletscher 
tauen und Eisschilde an Masse verlieren. 
Laut Pariser Klimaabkommen soll eine Be-
grenzung der globalen Durchschnittstem-
peratur auf 1,5 °C angestrebt werden. Was 
bedeutet das für die großen Eisschilde von 
Grönland und der Westantarktis?  

Welche Entwicklungen gibt es derzeit in 
Grönland?
In den vergangenen zehn Jahren hat der 
grönländische Eisschild deutlich an Masse 
verloren und trägt damit nicht unerheblich 
zum Anstieg des Meeresspiegels bei. Das 
liegt zum einen an den sogenannten Aus-
lassgletschern, die an den Rändern Grön-
lands am Meer liegen und immer häufiger 
kalben, also große Teile des Eisschilds ins 
Meer stürzen lassen. Zum anderen ändern 
sich der Schneezutrag und das Oberflächen-
schmelzen im Sommer. Während zu Beginn 
dieser Entwicklung hauptsächlich der Süden 
Grönlands an Masse verloren hat, hat sich in 
den vergangenen Jahren der Massenverlust 
nach Nordwesten ausgebreitet und ist inzwi-
schen auch an den Randbereichen im Nord-
osten angekommen. Für langfristige Prog-
nosen ist eine adäquate Beschreibung der 
Entwicklung der Ränder des Eisschildmo-
dells von besonderer Bedeutung. 

Wann wird ein Meeresspiegelanstieg von 
10 cm, 50 cm und 1 m erreicht werden? Wie 
verändert sich die Fläche Grönlands, die je-
des Jahr Oberflächenschmelzen erfährt? Ab 
wann wird der gesamte grönländische Eis-
schild Oberflächenschmelzen erfahren? 
Das erforscht das Teilprojekt „EP-GrIS“ am 
Alfred-Wegener-Institut in Bremerhaven.  

Die Forschungsergebnisse werden auch in 
den IPCC-Sonderbericht SR1.5 einfließen, 
der im September 2018 verabschiedet wer-
den soll und somit rechtzeitig zur COP 24 
vorliegen wird.

Was geschieht in der Antarktis?
Das Überschreiten von kritischen Tempera-
turwerten im Südlichen Ozean kann zu ei-
nem irreversiblen Kollaps des Westantarkti-
schen Eisschildes führen. Dieser würde mit 
einem Meeresspiegelanstieg von mehre-
ren Metern verbunden sein und die globa-
le Zirkulation im Ozean beeinflussen und 
somit Auswirkungen auf das globale Klima 
haben. Auch in diesem Teilprojekt unter-
suchen Wissenschaftler des Alfred-Wege-
ner-Instituts wie sich eine globale Erwär-
mung von 1,5 °C, 2 °C oder etwa 4 °C auf 
den Eisschild der Westantarktis auswirkt. 
Bisherige Forschungen haben ergeben, 
dass sich die Ozeanzirkulation durch die 
Klimaerwärmung verändert und dadurch 
wärmeres Wasser an die Unterkante des 
Schelfeises transportiert wird und somit 
zur Schmelze des Schelfeises von unten 
führt. Der zusätzliche Frischwassereintrag

The first ice core from 100 metre depth.
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into the IPCC special report SR1.5, which 
is to be completed in September 2018 
and promptly presented to the COP 24.

What is happening in the Antarctic?
The exceeding of critical temperature val-
ues in the Southern Ocean can lead to an 
irreversible collapse of the West Antarctic 
ice sheet. This would be connected with 
a rise in sea levels of several metres and 
would influence global circulation in the 
oceans and thus have effects on the global 
climate. In this sub-project too, scientists 
from the Alfred-Wegener-Institut are in-
vestigating how global warming of 1.5 °C, 
2 °C or even 4 °C would affect the West 
Antarctic ice sheet.

Research to date has shown that ocean 
circulation is changed by climate warming 
and that warmer water will thus be trans-
ported to the underside of the shelf ice. 
This process leads to the melting of shelf 
ice from below. The additional fresh water 
input further changes the ocean circu-
lation and intensifies the melting process. 
If climate warming continues unimpeded, 
four metres of shelf ice could melt each 
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14 Nov 2017    |   “Phasing out coal - a policy perspective”

15 Nov 2017   |   “Transformation - turning the climate tide”

16 Nov 2017    |   “Failing the carbon budget - what's next?”

8 Nov 2017    |   “Global stocktake: information from science”

8 Nov 2017    |   “Communicating climate science”

7 Nov 2017    |   “Climate of the past - climate of the future”

9 Nov 2017    |   “The fate of greenhouse gases: the knowns and the unknowns”

10 Nov 2017    |   “Carbon pricing: making polluters pay or selling out our future?”

11 Nov 2017    |   “Our ocean future: marine ecosystems under climate change” 

13 Nov 2017    |   “Science in times of fake news”

COP 23 | Bonn: Upcoming Events
"German Science Hour", German Pavilion 12.30 -13.30 pm

BMBF "Side Event", German Pavilion 10.00 - 11.30 am

6 Nov 2017    |   “Science of extreme events”


