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Extension of Meteorological Services

« Usually focus on physical data and add a dissemination process.
Development by a University or a group of universities

« Usually cross departmental groups that are multi-disciplinary.

« Strong research components, little experience with customers
Development of an expert group by the private Sector

« Usually limited experience with climate research

« Good understanding of the economic and corporate aspects
Creation of a new institution

* Very few cases with no prior existence - CSC is one of the few

cases
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« Created as part of the Hightech-Strategy for
protection against climate change of the German
Federal Government

 Initially funded by the Federal Ministry of Education
and Research (2009-till May2014) and will continue
on a permanent basis in the Helmholtz Association.

« Located in Hamburg

« Today 34 staff-members plus 11 permanent guest
scientist

e Strong partnership with world-class scientific
Institutions in Germany and abroad
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Mission

CSC offers products, advisory services and decision-relevant knowledge based on
sound scientific knowledge in order to support government, administration and
business in their efforts to adapt to climate change.

Vision
CSC is a central node of a national network that provides and disseminates
knowledge on climate change.

Values

» Interdisciplinary acquisition of knowledge: based on existing knowledge

» Transformation of knowledge into services: transparent and ,best practice”
» Benefits in terms of common interest: essential criterion

» Communication with respect to uncertainties: actively pursued

» Establishment and maintaining of corresponding networks: central task
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« Not many customers require generic data from a large database.
They require analyses and expert judgment using data and other

iInformation.

« The customers require information about the robustness of the data
and information about uncertainties.

e Local knowledge is an important aspect.
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« Generic products and services:
* Freely available products and services, free of charge

* Prototype development and innovation:

« Methodologies, instruments and skills, for (1) conception and
development for climate services, (2) generation of new products
and services (prototypes) and (3) improvement of knowledge
transfer and communication

* Development process either within CSC initiated activities or
within externally funded projects, e.g. BMBF, GIZ, EU

 Customer specific individual services:
 Against retribution
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CSC Productand Servies Portfolio

Generic services

Community Webportal
-Klimanavigator*

General maps and charts about
climate change and impacts

News-Scan, Informationsheets

Networking events
climate change / science / society

Fact Sheets; Modular consulting
services for cities and municipalities

Data and Analyses about climate
change, impacts and adaptation

Studies (on own initiative) analyzing
climate impacts

Prototype
development and innovation

Simulations and projections
(climate change, impacts and
adaptation)

Development of economic tools and
methodologies for risk evaluation
with regard to adaptation

Development of communication
strategies

Climate-Fact-Sheets

Third-party funded projects

Individual services

Commissioned studies about impact,
. daptation, risks incl. climate
p. 70fing

Or¢ r-related development of
met ods and instruments

Cust mer-specific Fact Sheets

Indiv dual maps and charts about
clim te change and impacts

Sp cialized training and education

Customer-specific urban analyses
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WCRP

World Climate Hesearch Program

CSC actively participates in the
Coordinated Regional Climate
Downscaling Experiment (CORDEX)

 Conduct simulations over 8 different
CORDEX domains

CSC coordinates EURO-CORDEX in cooperation
with the Wegener Center in Graz

« EURO-CORDEX Community consits of 26
modeling groups in Europe

* Focus is on the European aspects of the CORDEX
Initiative

« Common evaluation and analysis of the climate
projections.

* Interface with users.
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CORDEX Evaluation Historical RCP2.6 RCP4.5 RCP8.5
Domains (1989-2008) (1949-2005) (2006-2100) (2006-2100) (2006-2100)

Europe (0.11)

Europe (0.44) v v v v

Africa (0.44) v Vv v Vv vV Vv v v |

West Asia (0.44) vV v v v v

MENA (0.44)

South America
(0.44)

Australia (0.44)
East Asia (0.44)

S S NININIKIS X
AN
AN
AN

North America
(0.44)

v - forced with ERA-INT

v - forced with MPI-ESM rlilpl
v - forced with ICHEC_EC-EARTH r12ilpl
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Assessment of robustness of projected regional climate changes

Methode: state-of-the-art Ensemble or

regional climate projections (~30

simulations)

three-level robustness test:

- Agreement of projections

- Significance of projected changes

- Small sensitivity to minor shifts in the
reference and projection time periods

Depicted time horizon: 2036 — 2065,
Thresholds, parameters, regions, time-
horizons etc. can be adjusted to the
user needs

Zunahme: 2m Temperatur [K] Zunahme: Tage mit > 25mm Niederschlag [%)
0° 2°E 4°E 6°E 8°E 10°E 12°E 14°E 16°E 0° 2°E 4°E 6°E 8°E 10°E 12°E 14°E 16°E

3
— 58°N
— 56°N
L 54N
52°N —|

L 52N 52N Al 52N

= 50°N
48°N —|

L 48°N 48°N | L 48°N

T T I I T T

2°E 4°E  6°E 8°E 10°E 12°E 14°E 2°E 4°E  6°E  8°E 10°E 12°E 14°E
2036-2065 vs 1966-1995 2036-2065 vs 1966-1995
2m-temperature: All regions Days with more than 25mm
show robust changes precipitation: All regions that failed

at least one robustness test are
colored in grey

Pfeifer et al., Journal of Applied Meteorology and Climatology in revision
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Example pages of the Climate-Fact-Sheet for Pakistan

G —— —

Climate Servics Conter “mgon Legend  Sttistical information. Er scenarios: Climate Sarvics Conter ==

L4 very likely: light-calou Median s all scenarios combined I Germany " m—r

JOTSTPTe—— ol 1 g f‘”ﬁ*‘z"‘l‘:‘\“f low scenario (B1) — A rstRalen of etz st Gecsthacn
- _te-Fact-Sheet ey oot 2 ore} e sconario (A18) -
Clima Current climate ' high scenaro (A2) —

Observed mean values are taken from literature and available

global data sets (averaged over the whole country)

+ Major climate zones (see aiso climate diagrams - CD1-3) s
Northemn half of the county is semi-arid (BSh - see CD2) to hu-
mid (Cfa - see CD1). Southem haf of Pakistan s mostly arid to
hyper arid (BWh - see CD3) . . .

+ Annual mean temperature: ~20 °C 2

AT R, xpert judgment is provide |

+ Annual mean actual evaporation: ~300 mm/yr (Annual mean o
potential evaporation is: ~1900 mm/yr) \‘i

+ Annual mean climati water balance: ~0 mmiyr 6 :

+ Intensity of heavy rain events*: 31 mmiday

Projections of possible development of temperature, heatwaves and cold spells
[ YT —

1% 1w Deg©

Temp

2006-35 W6 207100

+ Mean duration of dry spelis”: 115 days In"C Scenaro  Measure | Max-Temperature | Min-Temperature
+ Mean duration of heatwaves®: 8 days Thedian 34

+ Mean duration of coid spells™ 10 days ALL kol 28t 44

« Annual mean solar irradiance (surface): 1500 kWh/(m* and yr) e vy el 191056

« Annual mean wind speed (10 m above surface) 2.5 m/s ol o :.": " a3

1810
very kel | 191043

Reported recent extreme events:

« Pakistan was hit by a major flood in 2010 that affected more
then a 18 Million people and had an economic damage of "
about .5 Billion USS.

The climate parameters marked with * are defiedin the manusl How to read a Climate-Fa
atthe ofthe based on the Kg]

1
as Inely 2910 44
251056

,0'
T
|
i

Historical climate trends (based on the global CRU data set G i Cold spells’ ' )
o L © . Median projection of change in the duration of long-asting cold
+ Spatally averaged over the whole country mean annual tempera- spelis is for & decrease of 4 days by 2100.
ture has slighty Increased by approximately 0.6 °C since the begin- U + Likely range. -8 to -3 days; very likely range: -11 to -1 days
ning of the 20" century. However this increase is over major parts H Separate scenario examination (by 2100)

of the country statistically not significant.

« Significant (above average) annual mean temperature increase
has been observed in the south-western provinces.

— + Aslight decrease in annual mean temperature has been observed
in the sub-montane zone and western highiands in the north

« No. of cold (warm) nights has generally decreased (increased)
over Pakistan in the period 1961 to 2000, however a station in the
greater Himalayas in the nortn showed opposite behaviour

* Low-Scenario B1: Median -4 days
* High-8cenario A2: Median -8 days

Signal strength

. Summary of projected future climate (for the end of the century and combined for all sconarios) -—.._-'-_

.

- Temperature  The median projection of change in annual mean temperature is for an increase of 3.8 °C by 2100, with projected change

very likely to fall in the range from 2.1 to 5.1 °C. Confidence in these figures is high. The change in temperature can be con-

e sidered to be strong, The median projection of change in maximum temperature is for an increase of 3.4 °C by 2100 and in
the minimunm temperature for an increase of 3.8 °C.

204665 208100

20810

Projections of possible development of solar irradiance

.
Heatwaves The median projection of change in the duration of long-lasting heatwaves s for an increase of 28 days by 2100, with pro-
O ava I a e S a e - O - e - jected change very likely to fall in the range from 11 to 69 days. Confidence in these figures is medium. The change in the = Median projection of change in solar iradiance is for no substantial P
duration of long-lasting heatwaves can be consiiered to be strong. change until 2100, with some projections showing an increase and 0
some a decrease

Cold spells The median projection of change in the duration of long-lasting cold spelis is for a decrease of 4 days by 2100, with projected * Likely range: -3 to O percent; very likely range: -6 to +1 percent
change very likely to fall in the range from -11 to -1 days. Confidence in these figures is medium. The change in the duration Separate scenario examination (by 2100) o

. H
of long-lasting cold spelis can be considered to be strong. * Low-Scenario B1: Median -1 percent . - i1 | |
« High-Scenario A2: Median -2 percent
0

Solar irradiance  The median projection of change in annual mean solar irradiance is for no substantial change until 2100, with some projec- f‘v\
3 : s

tions showing an increase and some a decrease. Projected change Is very likely to fall In the range from -6 to +1 percent
- -
I | I fo r I I I at I O n fo r a Precipitation  The median projection of change in annual total precipitation is for no substantial change until 2100, with some projections

showing an Increase and some projections a decrease. Projected change Is very likely to fall in the range trom -25 to +26 Al projoctod changes: pracanlod in tha Climale-Facl-Shast are vl respectfa e -/ 1 1o from 1961 fo 1890.

Confidence in these figures is medium. The change In annual mean solar iradiance can be considered to be weak
percent. The projected change in precipitation is for a decrease in the first half of the year (January to May - upto-17%) anda The evaluation of the sianal strenolh includas not only the actual climete change signal but akso the statistics| signifi-
shight increase in the second half (up to +12 percent). Confidence in these figures is low. The change in annual total precipita- ST e

the confdence i th jon o in simulati
tion can be considered to be weak . i gt cherge Ths e e e ]

count ry / re g | on —— S st

H

025 2050 75 200635 200665 07100

Sgnatsrngih
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Zurzeit sind Climate-Fact-Sheets fiir alle markierten Linder verfiighar.
Sie kiinnen angefordert werden unter

www.climate-service-center.de/ E -E
climate-fact-sheets
[=] S

I




Stadtbaukasten (Tool Box for cities)
Example for: Prototype development and innovation
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Climate mitigation Sustainability
and adaptation

Support for the development of climate-friendly
cities.

The modules address different issues, e.q.,

1. Monitoring of adaptation and emission budget

2. Introduction of climate aspects in urban planning
3. Use of climate projections

4. Moderation of the participatory process

STADT"i"sl"1l"
BAU KASTEN

Project conducted in cooperation with the city of Kiel
eep————————————————
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Generic services

Community Webportal
-Klimanavigator*

Prototype
development and innovation

Simulations and projections

General maps and charts about
climate change and impacts

{climate change, impacts and
- daptation)

News-Scan, Informationsheets

D welopment of economic tools and
m thodologies for risk evaluation
wi 1 regard to adaptation

Networking events
climate change / science / society

D¢ relopment of communication
st ategies

Fact Sheets; Modular consulting
services for cities and municipalities

C mate-Fact-Sheets

Data and Analyses about climate
change, impacts and adaptation

Third-party funded projects

dies (on own initiative) analyzing

clinfage impacts

CSC Product and Service Portfolio

Individual services

Commissioned studies about impact,
adaptation, risks incl. climate
proofing

Order-related development of
methods and instruments

Customer-specific Fact Sheets

Individual maps and charts about
climate change and impacts

Specialized training and education

Customer-specific urban analyses
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Glossary
Regularly updated documents with

terms used in transdisciplinary climate
change research

zzzzzzzzzzzzzzzzzzzz

Vergleichendes Lexikon

Wichtige Definitionen, Schwellenwerte und Indices
aus den Bereichen Klima, Klimafolgenforschung und Naturgefahren

Ensemble Mitigation

Frosttrocknis USRS Tropennacht
Adaptation

Dirre  pauerregen Klimafaktoren
i Eistag  Nachhaltigkeit
u a Indi .
Nw:derschlagAlbedu “*Hitzewelle

Sommertag

Windstarke Starkregene_pisode
Extremwetterereignis K|imnga

. Evaporation
Temperaturanomalle Grundwasserneubildung
Heizperiode Vegetationsperiode

Hitzetag We tte r Wachstumszeit

Testreferenzjahr Beaufort-Skala
Kélteperiode

Vulnerabilitat

-
CSC ==
Climate Service Center g
Germany ™ —

e restung des el e Geesthach

CSC Report 13

Statistical methods for the analysis of simulated
and observed climate data

Applied in projects and institutions dealing with
climate change impact and adaptation

Brochure on statistical methods
Explanation of commonly used statistical methods
and best practice examples for their use in climate
change and climate impact and adaptation research
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CSC is developing short documents (20-30 pages) that
translate IPCC results for different economic sectors.
The first document focuses on “climate change and human

health”. ) A
The effort is led by a scientific

communication specialist.

The document includes

 The 10 key findings of IPCC re.

climate change (WP1) el

* Information about impacts on health

« Adaptation issues
The document will be published in May or June 2014.
It will be distributed to the health community.

16
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Summary of recent research papers
related to climate change

— Collection of Interdisciplinary topics
— Short, easily understandable texts with

links to the original publication
— Monthly release either via e-mail or via the

homepage of the CSC
— about 8.000 regular readers

- —

N(E|w[S

CSC-News-Scan 7 clmsccsc =
1 —

Dezember 2011

Autoren: Steflen Ssr\dsr Markus Groth, Uwe Kehlenbeck, Andreas Kochanowski, Maria Mafez Costa, Susanne

Pfeifer, Sandra Pingel
Projektmanager: Maﬂa Méfez Costa Editor: Sandra Pingel
zu Klima und

Klimapolitik
Kyoto-Protakoli: Ziel verfehlt durch Carbon Leakage?
Im kommenden Jahr endet die aktuelle Varpflichtungsperiode des Kyoto-Protokolls — dem ersten rachtsverbindlichan

bietet einen Uberblick dber die neuesten
i zum finden

Der CSC-News-Scan

sowie deren Folgen.

wie Fragen der Energieversorgung, des Klimaschulzes, zu Anpassungsmalinahmen oder der Kommunikation der

Klimaforschung. Mit dem News-Scan machte das Climate Service Center Entscheidungstriger aus Politik und Wirt-

schaft, Wissenschaftier unterschiedlichster Disziplinen sowie interessierte Laien dber umd\avagnhisn aus der
d jeweils verlinkt, i einig

ten Wert von 1,1 Milia
rden Eurg filhy
o Einige deutiiche \amessemngsn':ngl;ﬂ
toer hinaus fordert s, s der Ey -
mi-
Reduz:e men sume um seiner Beﬂemung
oz r::g n::s CO-Ausstoies in Europa
[ Ma nmzen 'men und den HMandal my
[U-Emssionshandefs »

% Weil sich in den Hochgeschwindigheits.

Raumlamparaluren iiber 50 Grad Celsiye
inehmen kénnen. Entspre.

he Bahn E‘tw& hat fur inre neue Zugfiatie

Forschung rund um den Die Original-Verdffe

Fachpublikationen nicht &ffentlich zuganglich sind.

Der News-Scan wird jeden Monat per E-Mail verschickt und kann auf www.climate-service-center.de mnm
Fur Anregungen und Kritik senden Sie bitte eine E-Mail an

bzw. abgenufen werden,

Apkommen zum Klimaschutz. Grole Emlttenten wie die USA haben es bis zulstzt nicht ratifiziert. Doch selbst in den

tokoll sein Ziel verfehlt, die Emissionen zu senken, so eine Studie des ifo-

1 rekten® Emissionen zurlick. Sie entstehen, wenn etwa hierzulande Pro-

dukis onsumiest werden, die in SchweleniEndem produaier! wurden. So sid die Emissioner i den Lindem, die cas
Kynlo-PmbnlI ratifiziert haben zwar durchschnittlich um 7% gesunken, aber das Verhaltnis zwischen dem Import

ist S 17% gestiegen, Dies it ¢ Wares Indiz for Carbon

Leakage, also der Veﬂagerw\g von Emissionen. Insofer hatte das Kyoto-Protokoll im besten Fall keinen Einfluss auf

und

die Verminderung des CO.-Gesamtausstolies der verpflichtaten Industrielander. Manche Einschitzungen der Studie

deuten sogar eine Zunahme an. Dies zeigt, dass das Problem des Carbon Leakage nur durch ein globales Abkommen

gelost werden kamn, das tatsachich ale grofien GO Emitenten umfasst. Dies jedoch ist seht umwehrscheinlch. so
unehmend diskutiert werden miissen.

wie Border Tax z
s R., Felbemayr G. (2011), Kyoto and the Carbon Footprint of Nations, Working Paper ifa No 103

Klimaschutz
— ton €O Enmissis

rm:h der
die sich in dem .Global

icher Anstieg
Sehr beunruhigende Zahlen liefert eine
Carbon Projeat” zusammengeschlossen haben. In ey HEivichen Bostandsaufname der walweien GOy Emis:
sionen kommen sie zu dem Ergebnis, dass die durch die Nutzung von fossilen Energietrdgem und Zement
werursachten CO,-Emissionen im Jahr 2010 weltweit um 5.9 % angestiegen sind. Dies ist der bislang grafite gemes-
sene Anstieg wahrend eines Jahres. Insgesamt stellt der Riickgang der Treibhausgase um 1.4% im Jahr 2009, der
maigeblich durch die glabale Finanzkrise ausgelést wurde, also nur eine Kleine Delle mit geringen Auswirkungen auf
den langfristigen Trend eines. weiter zunehmendsn CO,-Ausstolies dar. Der Anstieg der CO,-Emissionen im Jahr 2010
wurde vor allem durch die sich entwickelnden Volkswirtschaften forciert (z.B. China + 10,4 % und Indien + 8,4 %).
Gleichwohl kam es auch in den Industrielindern zu einem mitunter deutichen Wachstum (2.B. USA + 4.1 %, Russland:
+58 % und EU-27 + 2.2 %). Eine Kehrtwende diser Entwicklung Ist derzeit sbenso wenig in Sicht, wie deutliche

Verbesserungen der Kohlenstoffintensitét im Rahmen der weltwsiten wirtschaftlichen Aktivitéten
Glen P. Peters el al. (2011): Rapid growth in CO, amissions after the 2008-2009 global financial crisis, in Mature

Glimate Ghange, dor. 10.1038/ncimate 1332
20 < EU.

Die Einfiiun von Emissionszerifiatsn and der Handel i dlsen naban bisher richt unbedingt dazu geflhr, dass

den Ausstol von verringern. Vielmehr stellien Gberschiissige Zertfikals sogar

eine mogliche Enkemmensquelle dar, Zu diesem Ergebnis kommi ein von der briischen NGO .Sandbag Climale

U Kostenlos und uberschus-

deutsche L
Campaign erstellte Stuie, die die finanziellen der an deutsche
sig ausgegebanen CO; Zortilkate untarauchia. Fir dia von 2008 bis 2012 laulende zwaile Handatsperiode des Emis-
sionshandels wird erwartet, dass dieses Vorgehen fur die 10 am meisten davon proftierenden Untemehmen zu =

- Doch wie gut sind Unt
ermahmen
- D18 Auloren sprachen hargy s

ﬁualeg.en von nel
b nsmlug!
i pmduknon aber auch aus der

Un!ems):men Metrapalis, Marburg

Kommt7
ﬂJr den Hochwassersch
Uiz der Niader-
n m Mearesspvegev weiler ansteigt u?a
e aktuellen Studie Berachnungen

den Schutz zy
gewshrisisten. Vi
nd neue Strategien im Hinblick ey Lic die

o0 ficad protection
lumbers 3-4, 617-64s, egg; F?Er 1007/

Vickelt, mit denen der z
Sra Erountao bewotu oo
9 ab. the Zedﬂunk! vﬂmerl d::!"; \"’O‘l‘]3
Pﬂanmnschuzzmwualn die Lange d
ESi cinschatzon 24 kwnen, P e,
scher Daten des Welnbauqehvels der
h Weinausiriet und Weinblits durcs
orte ader zum Wechsaf 2, Klimatisch

the Usper Moselle mgion, Climatic

solche Extremmiederschiz

6in 6inS Studle i, iy Mo,

cf'mu:h der Trsndsmw;cklungan von

A:m:q:”ale ge; E;ﬂrerr’ldmederscmége
in den Messzailreih,

Unterschiede 2wischen dsr’ﬁ;nedrj

™ Winter auf. Die Ergebnisse 3

1

OMmen 2y dep,

Prds in Souitfierm
31, Issue 15
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CSC Product and Service Portfolio

Generic services

Community Webportal
-Klimanavigator*

General maps and charts about
climate change and impacts

News-Scan, Informationsheets

Networking events
climate change / science / society

Fact Sheets; Modular consulting
services for cities and municipalities

Data and Analyses about climate
change, impacts and adaptation

Studies (on own initiative) analyzing
climate impacts

Individual services

Commissioned studies about impact,
adaptation, risks incl. climate
proofing

Prototype
development and innovation

Simulations and projections
(climate change, impacts and
adaptation)

Order-related development of

Development of economic tools a d methods and instruments

methodologies for risk evaluation
with regard to adaptation

- Customer-specific Fact Sheets
Development of communication

strategies Individual maps and charts about

climate change and impacts

Climate-Fact-Sheets o . :
Specialized training and education

Third-party funded projects

Customer-specific urban analyses

18
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S In cooperation with and behalf of the German
F R R NN T development bank Kfw

MANAGING THE RISKS OF EXTREME
EVENTS AND DISASTERS TO ADVANCE
CLIMATE CHANGE ADAPTATION

Aims:

« Establishment of a network of international
and interdisciplinary experts in the field of
climate change, climate impact and adaptation
research that can be contacted by the KfW for
specific thematic and/or region specific
guestions, consulting issues

SPECIAL REPORT OF THE
INTERGOVERNMENTAL PANEL
ON CLIMATE CHANGE

* Development of specific products in order to
support the strategic and thematic planning of
On behalf of for the KfW

IKFW

19
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Climate Changes for the Greater Cairo
Region, Potential Impacts and Possibilities
for Adaptation Options

Date: 8 April 2013

Author: Climate Service Center Germany — An Insfitution of the
Helmholtz Association

Hamburg, Germany

Outline T 2=

Objectives and overview

N giZ —— “m CSC == Synthesis on state-of-the-art in climate modeling
- T e — Introduction to climate modeling
- Aside note to regional climate modeling

- New developments in climate science

Climate of Greater Cairo Region and future climate changes

Synthesis on state-of-the-art on possible impacts of climate changes and vulnerability
— The concept of vulnerability and its application to informal areas
- Water availability in a changing climate

Conclusions and recommendations
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Organization of ,,Capacity Development” courses for countries of
the South (Central America, South America, Africa, Asia)
« Technical courses on handling of climate data and
climate information
« Participatory processes
 Prioritization of adaptation actions
» Use of decision-support tools
« Participation approaches and models
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Impression from a workshop held in Cameroon on
behalf of the GIZ
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* The concept of climate service is new and largely unexplored
e Service needs Science.

« The national and international landscapes are complex with
different competing institutions at different levels.

» The scientific community is not yet sufficiently engaged.

 Until today, many customers do not know which services and
products they need.

* The functions of CSC include aspects that clearly belong to a public
service, while others are primarily market-oriented tasks.
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Contact:

Dr. Andreas Haensler
Climate Service Center
Climate System Department
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andreas.haensler@hzg.de
www.climate-service-center.de
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