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Dimensions Policies/tools

Global Global goal on adaptation

Regional / 
Continental

Regional Strategies

National 
National Adaptation Plans -
Strategies
National Communications

Subnational 
Cities / Sectoral Adaptation 
Plans 

Local
Adaptation implementation / 
undertaking / efforts

GERICS: science for solutions

GERICS R&D strategy:

• Networking

• Modeling

• Prototype development

• Capacity building

 service needs science



33 D. Rechid, Climate Change, 7 Nov 2014

WMO: 2017 bislang wärmste Jahr ohne El Niño, mit bislang 
noch nie gemessenen Extremen

https://public.wmo.int/en/media/press-release/2017-set-be-top-three-hottest-years-
record-breaking-extreme-weather
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http://www.pro-bahn.de/wasserburg/pbp_1305.htm

Dammrutsch und Unterspülung im 
Raum Wasserburg (Mai 2013)

 Kalkulierte Sanierungskosten für den 
Dammrutsch von bis zu 700.000 Euro

Hitzeschäden Fahrbahndecke A93 
in Bayern (Juni 2013)

http://www.focus.de/fotos/die-hitze-hat-die-fahrbahndecke-der-autobahn-93-an-
der_mid_1315427.html

 Motorradunfall mit einem Toten
 Bei ähnlicher Situation im Jahr 2015 

wurde das Tempolimit auf 80 km/h 
reduziert

StraßeSchiene

Beispielhafte Schäden nach Extremereignissen



55

© Climate Service Center 2.0

Wo stehen wir heute?
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http://www.globalcarbonproject.org



77 D. Rechid, Climate Change, 7 Nov 2014Credits: Ed Hawkings
https://www.climate-lab-book.ac.uk/spirals/



8

NOAA National Centers for Environmental information, Climate at a Glance: Global Time Series, 
published October 2017, http://www.ncdc.noaa.gov/cag/

Trend der globalen Mitteltemperatur 1880-2016



99 D. Rechid, Climate Change, 7 Nov 2014

Die zwölf wärmsten Jahre 1880-2016 

NOAA National Centers for Environmental information, Climate at a Glance: Global Time Series, 
published October 2017, http://www.ncdc.noaa.gov/cag/
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Jahresmitteltemperatur für Deutschland 1881-2017

1961-1990
8,2 °C

1981-2010
8,8 °C
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The Global Risks Report 2017, 12th Edition by the World Economic Forum: 

http://www3.weforum.org/docs/GRR17_Report_web.pdf

Extreme 
Weather Events

Failure of climate change
Mitigation and Adaptation

The Global Risks Report 2017
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Was bringt die Zukunft?
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Over 1000 scenarios from the IPCC Fifth Assessment Report are shown

Source: Global Carbon Budget 2016, Data: Fuss et al 2014; CDIAC / GCP / IPCC 

http://www.globalcarbonproject.org/carbonbudget/15/presentation.htm

RCP2.6
430-480 ppm CO2-eq
Large and sustained 
mitigation is required

RCP4.5
580-720 ppm CO2-eq

RCP6.0
720-1000 ppm CO2-eq

RCP8.5
> 1000 ppm CO2-eq

Representative Concentration Pathways RCPs
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Source: KNMI Climate Explorer

CMIP5: Jährliche Temperaturwerte vs. 1971-2000 Europa
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Source: KNMI Climate Explorer

CMIP5: Jährliche Temperaturwerte vs. 1971-2000 Europa

CMIP5 data available via Earth System Grid Federation ESGF: 
http://esgf-data.dkrz.de/esgf-web-fe/

Monthly values can easily be accessed by KNMI climate change atlas:
http://climexp.knmi.nl/plot_atlas_form.py
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Projizierte Änderungen der Jahresmitteltemperatur
Fortlaufendes 30-Jahresmittel 1971-2099 vs. 1971-2000

Deutschland

© GERICS
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Projizierte Änderungen der Tage mit Niederschlag > 20 mm
Fortlaufendes 30-Jahresmittel 1971-2099 vs. 1971-2000

Deutschland

© GERICS
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Region:
~27°N–72°N,~22°W–45°E

Horizontal resolutions: 
EUR-44: 0.44°(50km)
EUR-11: 0.11    (12.5 km) 

Time periods: 
Historical runs: 1951 – 2005 
Projections:  2006 – 2100 

Boundary forcing: 
CMIP5 

External forcing: 
RCP 4.5, RCP 8.5 (focus) 
RCP 2.6

30 modelling groups in Europe
10 RCMs in combination with 12 GCMs

EURO-CORDEX

Creating a multi-scenario & multi GCM/RCM ensemble

• Leading institutions in the field of regional 
climate modeling in Europe

• Voluntary effort, contributions are funded
by the contributors
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Regionale Klimaprojektionen Ensembles - De

Provides consistent and user-tailored information on climate change. 

Generated the largest database of high resolution regional climate model data
for Germany, using dynamical and statistical downscaling.

Public access to data, climate change indices, manuals, graphics, and more.

Forms the scientific basis for the new German adaptation strategies.

Presented in the media in December 2017.

Funded by:

http://reklies.hlnug.de

Extending the EURO-CORDEX ensemble
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GCM / RCM
RCP

CCLM REMO WRF WR’13 STARS RCA4 RACMO HIRHAM5

EC-EARTH
RCP2.6

EURO 
CORDEX

EURO
CORDEX

EURO
CORDEX

EURO
CORDEX

HADGEM2-ES
RCP2.6

EURO
CORDEX

EURO
CORDEX

MPI-ESM-LR
RCP2.6

EURO 
CORDEX

EURO
CORDEX

MPI-ESM-LR
RCP8.5

EURO 
CORDEX

EURO 
CORDEX

EURO 
CORDEX

EURO 
CORDEX

CNRM-CM5
RCP8.5

EURO 
CORDEX

EURO 
CORDEX

HADGEM2-ES
RCP8.5

EURO 
CORDEX

EURO 
CORDEX

EURO 
CORDEX

EC-EARTH
RCP8.5

EURO 
CORDEX

EURO
CORDEX

EURO 
CORDEX

EURO
CORDEX

Can-ESM
RCP8.5

MIROC5
RCP8.5

IPSL-INERIS
RCP8.5

EURO 
CORDEX

EURO
CORDEX

Simulations
RCP2.6 = 9
RCP8.5 =16

EURO-CORDEX simulations (May 2017)
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GCM / RCM
RCP

CCLM REMO WRF WR’13 STARS RCA4 RACMO HIRHAM5

EC-EARTH
RCP2.6

EURO 
CORDEX

EURO
CORDEX

EURO
CORDEX

EURO
CORDEX

HADGEM2-ES
RCP2.6

EURO
CORDEX

EURO
CORDEX

MPI-ESM-LR
RCP2.6

EURO 
CORDEX

EURO
CORDEX

MPI-ESM-LR
RCP8.5

EURO 
CORDEX

EURO 
CORDEX

EURO 
CORDEX

EURO 
CORDEX

CNRM-CM5
RCP8.5

EURO 
CORDEX

EURO 
CORDEX

HADGEM2-ES
RCP8.5

EURO 
CORDEX

EURO 
CORDEX

EURO 
CORDEX

EC-EARTH
RCP8.5

EURO 
CORDEX

EURO
CORDEX

EURO 
CORDEX

EURO
CORDEX

Can-ESM
RCP8.5

MIROC5
RCP8.5

IPSL-INERIS
RCP8.5

EURO 
CORDEX

EURO
CORDEX

Simulations
RCP2.6 = 9 + 6
RCP8.5 =16 + 21

EURO-CORDEX simulations (May 2017) + ReKliEs-De
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RCP2.6

DJF: 0% to 40%

DJF:-12% to 15% JJA: -30% to 10%

JJA:
-60 % to 40 %
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mean 1971-2000:
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Klimainformation von global bis lokal

© GERICS
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~150 km ~12.5 km ~3 km

Grid Representation of Local Temperature (July 2, 1995)

© GERICS
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© Climate Service Center 2.0

Wie kommen Klimainformationen in die 
Praxis?



2828 D. Rechid, Climate Change, 7 Nov 2014
Quelle: EEA Report, N 4/2008, Ch.6. Adaptation to climate change; Figure from Isoard, Grothmann and Zebisch (2008). 
Übersetzt und angepasst in: Groth, M. und Nuzum, A.-K. (2016): Informations- und Unterstützungsbedarf von Kommunen zur 
Anpassung an die Folgen des Klimawandels. GERICS-Report 25. Hamburg.

Konzept Klimawandel, Vulnerabilität und Anpassung
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„Wait and see“ „Absicherung“

„Anpassung“

Sea level rise

Current sea level

Quelle: KLIMZUG-Nord

„Zurückweichen“

Anpassungsstrategien
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CO2 Emissionen
(global 25% der

direkten THG-Emissionen)

Energiebedarf

Abfall/
Abwasser

Demographischer
Wandel

Kritische Infrastruktur
Frischluftschneisen

Flusseinzugsgebiete

Grundwasser-
einzugsgebiete

Folgen des 
Klimawandels
(Extremereignisse)

(Quellen: fotolia)

Wachsende/
Schrumpfende Städte

Extremereignisse: eine der Herausforderungen für Städte



31

(Quelle: Climate Service Center Germany (GERICS) and KfW Development Bank (2015) Climate Focus Paper: Cities and Climate Change, verändert)

Systemkarte wichtiger Treiber in Städten
mit Ansatzpunkten für Anpassungsmaßnahmen
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“In theory, there is no difference between theory and practice. 

But, in practice, there is.” (Manfred Eigen, Yogi Berra, …)

Theorie:

Praxis:

Adaptation in theory and practice

But: one size does not fit all.
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• Strukturelle Hemmnisse (Verantwortlichkeiten unklar, andere 

Themen wichtiger, …)

• Ressourcen-bezogene Hemmnisse (finanzieller Anreiz fehlt, 

personelle Ressourcen,…)

• Sensibilisierung (Fehlendes Bewusstsein oder Weitsicht, keine akute 

Betroffenheit, …)

Nicht zu vergessen:
Gesetze, Richtlinien,
Verordnungen, Prozessketten

Barrieren und Hemmnisse
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GERICS: Nutzerspezifischer Wissenstransfer

© GERICS
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Klimaangepasste
Stadtentwicklung

Stadt

Rahmenbedingungen:
Flächennutzungsplan,
Bebauungsplan, (BauGB)

Hot-Spot-Map

GERICS

GERICS

Spezifische,regionale
Klimainformationen

Forschung

Forschung

GERICS

Klimaangepasste
Stadtplanung

Vorschläge
Stadt + GERICS

Katalog möglicher
Anpassungs-
maßnahmen

Praxis

Praxis

Stadtbaukasten: Klimaangepasste Stadtentwicklung 
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Urban water
Specific urban

Climate information
Climate adapted

urban development

Thermal comfort
and housing
environment

Urban green

Communication
Combined

mitigation and
adaptation concepts

Economics 
and financing

Monitoring and
quality assurance

Critical
infrastructure

Interfaces:
e.g. to Adaptation Toolkit 

for companies

Adaptation toolkit for cities

Regional Modelling Toolkit

Adaptation toolkit for companies

Adaptation toolkit 
for coastal zones

Toolkit for rural adaptation

How to succeed in regional adaptation
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Global
Länder

Bundesländer
Globale 
Signalkarten

Climate Fact-Sheets
für Länder Klimaausblick

Bundesländer 

Standorte

Standort-charakter.
Climate-Fact-Sheets

cross-sektoral Climate-Focus Paper Sector-spezifische Climate Impact Fact-Sheets

Klimainformation von global bis lokal: GERICS Produkte
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Capacity 
Building

System Dynamics

Dimensions Policies/tools

Global Global goal on adaptation

Regional / 
Continental

Regional Strategies

National 
National Adaptation Plans -
Strategies
National Communications

Subnational 
Cities / Sectoral Adaptation 
Plans 

Local
Adaptation implementation / 
undertaking / efforts

GERICS: science for solutions
Adaptation strategies across local to global scales
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Conclusions
What are the challenges when adapting to climate change?

• Bringing together all relevant sectors affected by climate 
impacts in a region

• Identify where climate impacts are important

• Getting the best information – consistent climate 
information to investigate climate impacts is often too 
coarse

• Climate services need and make use of a solid scientific
basis: statistical methods and ensembles of climate
simulations up to high-resolution spatial and temporal 
scales
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Thank you for your attention!
What are the challenges when adapting to climate change?

• Bringing together all relevant sectors affected by climate 
impacts in a region

• Identify where climate impacts are important

• Getting the best information – consistent climate 
information to investigate climate impacts is often too 
coarse

• Climate services need and make use of a solid scientific
basis: statistical methods and ensembles of climate
simulations up to high-resolution spatial and temporal 
scales

http://www.climate-service-center.de

Contact: claas.teichmann@hzg.de


