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Current state of scientific knowledge relevant to climate change:
http://www.ipcc.ch/report/ar5/

5th Assessment Report of the Intergovernmental Panel on Climate Change:
WGI 2013, WGII, WGIII,SYR 2014

IPCC Assessment Report 5
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Emission scenarios SRES / RCPs

Figure: P. Bowyer; Data based on SRES, IIASA and Global Carbon Project 
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Multi-model ensemble CMIP5 and CMIP3

Source: IPCC 2013 AR5 Chapter 9

MIPs Model Intercompariso Projects (since 1990): 
standard experiment protocol and an world wide 
community-based infrastructure in support of model 
simulations, validation, intercomparison, 
documentation and data access. 

CMIP3: coordinated climate projections, based on 
emission scenarios from SRES, global model basis 
for IPCC AR4

CMIP5: a new set of coordinated, based on the new 
RCPs, global model basis for IPCC AR5



14

Regional climate simulations: WCRP CORDEX

14 domains with a
resolution of
0.44° x 0.44° 
(approx. 50 x 
50km²)

High resolution 
simulations
with 0.11° x 0.11°
(approx. 12 x 
12km²) 
for Europe

CORDEX data available via Earth System Grid Federation: https://esgf-data.dkrz.de/search/cordex-dkrz/
 CORDEX focus on Africa
 GERICS participates in many CORDEX-regions

(adapted from F. Giorgi)
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CORDEX vision and goals
The CORDEX vision is to advance and coordinate the science and application of 

regional climate downscaling through global partnerships.

 To better understand relevant regional/local climate phenomena, their variability and 
changes, through downscaling.

 To evaluate and improve regional climate downscaling models and techniques
 To produce coordinated sets of regional downscaled projections worldwide
 To foster communication and knowledge exchange with users of regional climate information

Emerging scientific challenges
 Added value
 Human element
 Coordination of regional coupled modelling
 Precipitation
 Local wind systems

CORDEX domains

(adapted from F. Giorgi)

Great parts of the information of climate 
change is based on CORDEX activities
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Community

 33 actively contributing groups

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

 Voluntary effort, contributions are funded by the 
contributors

Model domain
 ~27°N–72°N,~22°W–45°E
 Horizontal resolutions: 12.5 km and 50 km

Scenarios:
 RCP2.6, RCP 4.5, RCP 8.5, CMIP5 forcing

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

Models:
 10 RCMs in combination with 12 different GCMs

European branch of the WCRP CORDEX initiative

 49 scenario simulations are available for users 
at standard resolution (EUR-44, 50 km)

 59 scenario simulations are available for users 
at high resolution (EUR-11, 12.5 km)

Additional simulations are in preparation and are 
continuously filling the EURO-CORDEX simulation matrix 
and are made available via the ESGF
(e.g., https://esgf-data.dkrz.de)

Model Domain

EURO-CORDEX



17

CORDEX-CORE

Horizontal resolution: 0.22° (~25km) resolution
Forcing: re-analysis (ERA-Interim), RPC2.6 and RCP8.5 driven global 
simulations
GCMs: HadGEM (backup: MIROC5), MPI-ESM (backup: EC-Earth), 
NorESM (backup: GFDL-ESM)
RCMs: REMO, RegCM, CLM

Towards a homogeneous high-resolution simulation dataset for the world

CORDEX-CORE model domains as setup for simulations by the regional climate model REMO.
Domains from top-left to bottom right: North America, Central America, South America, EURO-CORDEX, Africa, South 
Asia, East Asia, Australasia.

Orographically structured area.
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CORDEX-CORE

Horizontal resolution: 0.22° (~25km) resolution
Forcing: re-analysis (ERA-Interim), RPC2.6 and RCP8.5 driven global 
simulations
GCMs: HadGEM (backup: MIROC5), MPI-ESM (backup: EC-Earth), 
NorESM (backup: GFDL-ESM)
RCMs: REMO, RegCM, CLM

Towards a homogeneous high-resolution simulation dataset for the world

CORDEX-CORE model domains as setup for simulations by the regional climate model REMO.
Domains from top-left to bottom right: North America, Central America, South America, EURO-CORDEX, Africa, South 
Asia, East Asia, Australasia.

Orographically structured area.

The main ideas of the CORDEX CORE framework are
 to use a core set of RCMs
 to downscale a core set of GCMs
 to cover the major inhabited areas of the world
 to use different representative concentration pathways (RCPs)
 to incrementally extend the CORDEX-CORE ensemble with 

further contributions by additional models/experiments

The main ideas of the CORDEX CORE framework are
 to use a core set of RCMs
 to downscale a core set of GCMs
 to cover the major inhabited areas of the world
 to use different representative concentration pathways (RCPs)
 to incrementally extend the CORDEX-CORE ensemble with 

further contributions by additional models/experiments
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Accessing observation data

www.ncdc.noaa.gov
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Accessing observation data

www.ncdc.noaa.gov
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Accessing simulation data

https://esgf-data.dkrz.de/projects/esgf-dkrz/
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Quick visualization of simulation data

Monthly values can easily be accessed by KNMI climate change atlas:
http://climexp.knmi.nl/plot_atlas_form.py
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Quick visualization of simulation data

Monthly values can easily be accessed by KNMI climate change atlas:
http://climexp.knmi.nl/plot_atlas_form.py
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Summary and further information

 Accessing observation data:
 www.ncdc.noaa.gov
 https://www.esrl.noaa.gov/psd/data/gridded/data.gpcp.html

 Accessing reanalysis data
 https://www.ecmwf.int/en/forecasts/datasets/browse-reanalysis-data

sets

 Accessing simulation data:
 https://esgf-data.dkrz.de/projects/esgf-dkrz/
 https://climate4impact.eu/impactportal/general/index.jsp
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Summary and further information

 Quick visualization of simulation data
 KNMI: Climate Explorer

  http://climexp.knmi.nl/plot_atlas_form.py
 SMHI: Regional climate change in a 1.5 degrees warmer world

  https://www.smhi.se/en/climate/global-warming-levels#sc=15C
 SMHI: Climate Scenarios

  https://www.smhi.se/en/climate/climate-scenarios
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Summary and further information

 Accessing climate change information
 Climate Change Knowledge Portal of the World Bank

  http://sdwebx.worldbank.org/climateportal/
 UNDP Climate Change Country Profiles

  http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/
 Copernicus Climate Change Services (focus on Europe)

  https://climate.copernicus.eu/
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Annual Precipitation projections
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Identification of hot-spot regions

Climate impact “losers” in a two degree world

(refer to the presentation of Paul Bowyer, yesterday)
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Qualitative group model

C l i m a t e  C h a n g e

t e m p e r a t u r e h y d r o l o g y

w a t e r  q u a l i t y

n u t r i e n t  l o a d

a g r i c u l t u r a l  p r a c t i c e s

R i v e r  B a s i n
A u t h o r i t y

r e s e r v o i r  m a n a g e m e n t

w a t e r  r i g h t s

m u n i c i p a l  w a t e ra g r i c u l t u r a l  w a t e r

i n d u s t r i a l  w a t e r

m a r k e t  a n d  r e g u l a t i o n s

I n s t i t u t i o n a l  c h a n g e

W a t e r  D e m a n d s

A v a i l a b l e  W a t e r
R e s o u r c e s



32

Qualitative group model
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Social policy experiment – Permanent drought commission 

http://www.ncdc.noaa.gov/
https://www.esrl.noaa.gov/psd/data/gridded/data.gpcp.html
https://www.ecmwf.int/en/forecasts/datasets/browse-reanalysis-datasets
https://www.ecmwf.int/en/forecasts/datasets/browse-reanalysis-datasets
https://esgf-data.dkrz.de/projects/esgf-dkrz/
https://climate4impact.eu/impactportal/general/index.jsp
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Social policy experiment – Permanent drought commission 

http://climexp.knmi.nl/plot_atlas_form.py
https://www.smhi.se/en/climate/global-warming-levels#sc=15C
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Trade-offs – Adaptation Investment Share for Irrigation Efficiency 

Adaptation is affordable and economically worthwhile

http://sdwebx.worldbank.org/climateportal/
http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/
https://climate.copernicus.eu/


© Climate Service Center Germany

Governance performance  - Capital Approach Framework Implementation 

36



© Climate Service Center Germany

Governance performance in the Jucar River Basin – Empirical findings

Human 
Capital
 90%

Political 
Capital      

 80%

Financial 
Capital     

  56%

Environmen
tal 

Capital         
80%

Social 
Capital   

63%

74%

 

Percentage of 
effectve 

governance 
related to the 

capital

Ineffectve 
governance 0%  to 32%

Moderately 
effectve 

governance
33% to 67%

Effectve 
governance 68% to 100%

Effective
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Governance performance



© Climate Service Center Germany

Governance performance 

Valuaton Green Yellow Red

In
di

ca
to

rs

All members are equal in decision-making 
processes. 

Existence 
of 

longstandin
g 

cooperato
n between 
the same 
members 

which 
encourage 

trust 
(teamwork 

during 
years)

Existence of platorms, commitees and 
networks where all representatves can 
join the process of informaton exchange.

Existence of a transparent and well 
established communicaton process (e.g. 
periodic reports, meetigs, etc.) that 
guarantees the fow of informaton

Amount of periodic formal meetngs held 
between members of the Commission.

Implementaton of monitoring processes 
(e.g. iiterial or exterial audits).

Cooperaton of partners from different 
sectors such as public, private and civil, as 
well as agricultural, energy, tourism, etc.

Existence of informal boards/groups 
resultng from cultural-historic 
development.

Percentage of individual members of the 
Commission or insttutons represented in 
the Commission trained in droughts and 
preventon management.

Existence of educatonal programmes in 
relaton to the droughts promoted by the 
Commission and/or awareness campaigns 
addressed to civil society.

Informaton material on drought 
management. Presented through different 
informaton channels and available in 
different languages where appropriate

Existence of registraton of past droughts 
events in the basin. Access to these 
registratons for all members.
 

Evidence whether knowledge gained from 
historical events in the basin has infuence 
over the increase in trust to lead new 
drought events.

Launching of donaton initatves 
promoted by the Commission to aid in 
covering losses caused by natural 
disasters.

Experiences of confict and problem 
resoluton. Mobilizaton of volunteers in the face of 

risk.
Access of the civil society to the last 
drought events registered in the basin.

Total 
indicators 8 1 8

Social 
Capital
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We develop innovative, cutting-edge solutions

 regional climate modelling
 regional system modelling
 climate change impacts
 economics and politics
 transdisciplinary processes

 prototype product development
 inter- and transdisciplinary approaches
 application of climate service 

infrastructure
 evaluation of climate services

 climate-fact-sheets and focus papers
 maps and visualisations
 modular toolkits
 training concepts
 books, reports and studies

 strategic partnerships and associates
 creating and facilitating networks
 hosting secretariats
 operationalising climate services
 continuous user interaction

Interlinking Science and Society
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• Toolkit for cities
• Toolkit for 

companies 
• Regional modelling 

toolkit

Adaptation 
Toolkits
Adaptation 
ToolkitsSOCIETAL NEEDS

Adaptation
• Climate signal 

maps
• Rain maps

Maps & 
visualizations 
Maps & 
visualizations 

• Climate Fact 
Sheets

• Site-characteristic 
Climate-Fact-
Sheets

• Climate-Focus-
PapersFact SheetsFact Sheets

Selection 

Identification of adaptation 
measures

Identification of climate change 
impacts 

Climate change scenarios

Description of region under 
study or sector of interest

Lay the 
groundwork and 

address gaps

Preparatory 
elements

Implementation 
strategies

Reporting, 
monitoring and 

review

Products for adaptation
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Urban water
Specifc urban

Climate informaton
Climate adapted

urban development

Thermal comfort
and housing
environment

Urban green

Communicaton
Combined

mitgaton and
adaptaton concepts

Economics and 
fnancing

Monitoring and
quality assurance

Critcal
infrastructure

Interfaces:
e.g. to  Adaptaton Toolkit 

for companies

GERICS Adaptation Toolkit for Cities
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Concise climate 
characteristics of 
individual countries 
or regions

 

Available on request:  
www.climate-service-center.de/climate-fact-sheets

Jointly developed with

Example-pages from CFS: Burkina Faso – Togo – Ghana 

GERICS Climate-Fact-Sheets
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Key data of the Climate-Fact-Sheets
58 Climate-Fact-Sheets available as of December 2017 

~ 300 different single customers

14 new Climate-Fact-Sheets will be produced  for IFAD

The Climate-Fact-Sheet – a successful prototype product 
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- Climate-Fact-Sheets usually have some 4 to 6 pages with short text passages, 
tables and different diagrams

- Focus of the Climate-Fact-Sheets is on the projected future changes. Short 
information on current climate and past extremes is also included.

- Information is based on primary data (e.g. projections from global and regional 
climate models or continental wide observational datasets) and literature review

Climate parameters included in the Climate-Fact-Sheets
Temperature (Annual mean, min, max) 
Heat waves and cold spells
Precipitation (Annual total, Seasonal cycle), Evaporation, climatological water balance
Dry spells and heavy rainfall events
solar Irradiance, Wind speed, Sea level rise

Climate-Fact-Sheets in a nutshell
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Detailed description of temporal 
development  projected changes

Expert Judgement on signal strength 

and confidence

based on
- statistical significance & magnitude of absolute 

change
- quality of simulations in comparison to 

observations
- signal-to-noise ratio of projected changes
- agreement of model simulations

Main elements of a Climate-Fact-Sheets
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Global
Country

Federal
Global 
Climate-Signal-Maps Climate-

Fact-Sheets Bundesländer 
Fact-Sheets

Local

Site-characteristic 
Climate-Fact-Sheets

cross-sectoral Climate-Focus Paper Sector-specific Climate Impact Fact-Sheets

Fact-Sheet concept covers global scales and issues
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Criteria: use
Indicator: breadth of use
  > 284 users worldwide  
(except for KfW)

© GERICS

Use of GERICS Climate-Fact-Sheets (CFS) 
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© GERICS

Use of GERICS Climate-Fact-Sheets (CFS) 



51

GERICS Climate-Focus-Papers
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Topics included in the Climate-Focus-Paper on Global 
Sea Level Rise
• "Speed Read" und Background
• Past and present sea level rise
• Differences between global and regional sea level 

change
• Future sea level change; potential limits of global mean 

sea level rise
• Impacts and Costing global mean sea level rise
• References and Weblinks

Value
Climate-Focus-Paper provide an accessible but wide-ranging introduction to a 
topic of major relevance to the work of development cooperation.  The paper helps 
project managers and technical experts to better incorporate and consider the 
importance of the specific topic, when carrying out climate feasibility studies

Climate-Focus-Paper
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- Information provided in the Climate-Focus paper is based on a wide range of different 
but consistent sources (IPCC AR5, SREX, research paper)

  

- Climate-Focus-Paper are written in a condensed but easy understandable way 
(consisting of speed read; information boxes), tailored towards the practical use.

- The major issues tackled within a Climate-Focus-Paper are selected according to the 
needs of the main target group 

Concept of a Climate-Focus-Paper
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IMPACT2C web-atlas                                          
GERICS coordinated the EU Project IMPACT2C: Estimating the key impacts of a +2°C climate 
change signal for different regions and sectors of the world. The IMPACT2C web-atlas provides 
climate change information for the development of possible adaptation strategies.
 www.atlas.impact2c.eu
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Publications
 National Assessment on Climate Change
 GERICS Reports
 Studies, Brochures and Documentations
 Klima konkret
 Newsletter
 Books
 GERICS articles at Earth System Knowledge Platform 

(ESKP) of Helmholtz-Association
 Publications in scientific journals

Webportals
 IMPACT2C Web-Atlas
 Klimanavigator
 Document Server Climate Change 

 (Dokumentenserver Klimawandel)

Fact Sheets
 Climate Fact Sheets
 Site-characteristic Climate-Fact-Sheets
 GERICS Climate-Focus-Paper

Toolkits
 Adaptation toolkit for Cities (Stadtbaukasten)
 Adaptation toolkit for Companies (Unternehmensbaukasten)
 Regional modeling toolkit (Regionaler Modellierbaukasten)

Maps and Visualizations
 GERICS Climate Signal Maps 
 GERICS Climate Signal Maps (global)
 GERICS Rain Map

Trainings
 Customer specific training
 Sector specific training 
 Capacity building programmes for countries 

 in Africa, Asia and Latin-America
 Publications and tools supporting our capacity building measures

GERICS products in a nutshell
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For further information: Visit GERICS online

Key interfaces to users and practitioners are the GERICS web-services. The main gateway is 
the homepage, which is available in German, English, and in Arabic (only main pages). 

www.gerics.de
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 Contact:
Claas Teichmann

María Máñez
Climate Service Center Germany

Fischertwiete 1
20095 Hamburg

claas.teichmann@hzg.de
maria.manez@hzg.de

www.climate-service-center.de

Contact


