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Overview and Highlights
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Scientific Evaluation
Helmholtz-Zentrum Geesthacht, Centre for Materials and Coastal Research

B Who we are and what we learned

Our history

= The Climate Service Center started in 2009 as a five-year
HZG project funded by BMBF, led by Prof. Guy Brasseur

= Tasks were

o Assess the needs and options for climate services and

products

o Analyze business models for climate service institutes

© GERICS

Five years later

= Large variety of users and questions: Not just one solution!

= |nterdisciplinary, transdisciplinary and international approaches are needed
= Many business models possible! GERICS: Prototype products and services
= Service needs science
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B From IPCC AR5 WGI & I

(A) ARCTIC
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IPCC “made easy impacts attributed to climate change for
This document guides you through selected documents from the fifth Assessmant Report (ARS) B‘°'°9f“' Sstens Husrats e Ereagn sy et
ofthe intergoverielal Fahel on Cllmais Ctisnge (IPCC) It xpleins briel belected docuements H [{E/) i i
of special intorest, providing an ovarview of the new features of the current report as well as JL 3\ Terrestiial ecasystems o 5@ Foodgrodikctidh Reginikscall
Some kmportant nsighis {rom the “Europs chaptae” In an understandable way. Our a s that the | S : Irnsts
reader of this document becomes more familiar with the mum of IPCC without giving any “ @ Wildfire fa i Livelihoods, health, P:
judgment and interpretation. We will bo happy to answer any further questions about the three ; andlor economics

s At Iy R chasr. Wi A s Tt e o thararioim Chara R.....
avallable le on request. AP Marine ecosystems

Outlined symbols = Minor contribution of climate change
Filled symbols = Major contribution of climate change

For selected documents from AR5 of Intergovernmental Panel on Climate
Change (IPCC) please visit the following link:

www.climate-service-center.de/054609/index_0054609.html.de
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B GERICS: science for solutions

Global Global goal on adaptation

* Networking

Regional / ' ;
Confinental Regional Strategies « Mo deling

National Adaptation Plans -
National Strategies
National Communications

Prototype development

+ Capacity building
Cities / Sectoral Adaptation

Subnational Plans

o , -> service needs science
Adaptation implementation /

== undertaking / efforts
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B Selected Indicators

Staff 2016 21 Disciplines 0 m Publications ® Books / book chapters
(FTE, basic funding) 2
30 !
2
gZO
=15 2 29
scientists 10
23 5 7
0
06-12/2014 2015 2016 2017
year
Staff (persons, all) Oct. 2017  (male / female) Achievements (June 2014 - 2017)
scientists: 37 (17 120) Publications (WOS / Scopus): 80
doctoral students: 7 (6/1) Books & book chapters: 46
scientific support personnel: 5 (0/5) PhD theses completed: 3
Professor ship calls: 2
= 5 CERICS =2

Centre for Materials and Coastal Research

B Definition of climate services

From: European Roadmap for Climate Services

In the context of the EC climate services initiative, the term has a broad meaning:

The transformation of climate-related data — together with other relevant information —
into customised products such as projections, trends, economic analysis, counselling
on hest practices, development and evaluation of solutions and any other service in
relation to climate that may be of use for the society at large.

These services include data, information and knowledge that support adaptation,
mitigation and disaster risk management.

Expert group

Roger Street, Rapporteur

Director of the UK Climate Impacts Programme (UKCIP) / Univ. Oxford / Member of JPI
Climate

Martin Parry

Centre for Environment Policy, Imperial College London / University of Birmingham

Jesse Scott

Member of the Gas, Coal, and Power Markets Team / International Energy Agency, Paris
Daniela Jacob
Head of GERICS, Helmholtz-Zentrum Geesthacht

Roadmap
for Climate Services Tania Runge
= Senior Policy Advisor, Copa Cogeca Secretariat
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M Grid Representation of Local Temperature (July 2, 1995)

~150 km
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B From weather events to climate change

How will extreme events change in the future ?

World Economic Forum
The Global Risks Report 2018:

"Extreme weather events were seen as the single
most prominent risk”

© Fotolia/Harald / © Fotolia/Bergringfoto/ © Fotolia/DeWe / ©Focus.de
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M Visualization of local precipitation in Northern Germany

Cloud Iice Liquid Cloud Water

et 1 2575008 3 4336 148005 a X 105 e %9
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SST and precipitation pattern

CC BY-NC-SA GERICS/Sieck, 2017

a) Cerezo-Mota et al., Int. J. Climatol. 36 (2016) c) Weber et al., Clim. Dyn. (2017)
b) Remedio et al., submitted to Clim. Dyn. (2017) d) Kumar et al., GRL (2015)
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M Visualization of alpine pumping

A mountain breeze and a valley
breeze are two related, localized
winds that occur one after the
other on a daily cycle. Since these
winds are caused mainly by
convection, this wind system can
only be modelled using
non-hydrostatic models like,
e.g., REMO-NH.

(Meridional Slice from NHCM-2
Simulation with 3km spatial resolution)
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Provides consistent and user-tailored information on climate change.

GERICS

Y)
)

W
\

Funded by:
d?’.

. Deutscher Wetterdienst %
Wetter und Klima aus einer Hand ey

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.

DER TAGESSPIEGEL
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B The benefits of strong mitigation action

ReKliEs-De

Regionale Klimaprojektionen Ensemble
fiir Deutschland

ReKIiEs-De area: Temperature and Precipitation changes, 2071-2100 minus 1971-2000

Change Climate variable RCP 2.6 RCP 8.5 Mitigation benefit
4 | Annual mean temperature (°C) 1 35 3 times smaller
f Number of heat days (Tmax > 30°C) 5 15 3 times smaller
f Number of warm days (p90) 7 28 4 times smaller
Y 2 Number of ice days (Tmax < 0°C) -8 -18 2 times smaller

Change Mitigation benefit

4 | Winter precipitation (%) 4 12 3 times smaller

! Summer precipitation (%) -5 -15 3 times smaller
f Annual number of heavy precipitation events (10 mm/day) 0.5 2 4 times smaller
f Annual precipitation (mm) of heavy precipitation events (p95) | 10 40 4 times smaller
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M Prototype product lines

s
Toolkit-focused products: - ‘

= City Toolkit

s -
= Adaptation toolkit for companies -“‘

= Regional Modeling Toolkit
= Coastal Toolkit
= Toolkit for rural adaptation

Data-focused products:
= Climate-Fact-Sheets
= Climate Focus-Papers

= Climate Signal Maps, Rain Map
= Climate Impact Hotspot Mapping
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M Climate facts from global to local scales

global country
federal
Global Country ) local
Climate-Signal-Maps Climate-Fact-Sheets Bundeslander
Fact-Sheets Site-characteristic

Climate-Fact-Sheets

[, U 0-Bask
KFW
cross-sectoral Climate-Focus Paper Sector-specific Climate Impact Fact-Sheets
e = A -8 /.\
&t - ;;\/
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B Evaluation of GERICS Climate-Fact-Sheets (CFS)

= Criteria and indicators developed in PACES Il WG (AWI, HZG) in cooperation with RU1, RU2, RU3
= Use of some methods developed in this frame

= Applied to our CFS (which have been developed in cooperation with KfW)
= CFS have more than 290 users worldwide (except for KfW)

Indicator: trustworthiness Indicator: relevance

26
2 100 % -
2 2
_ 85% =42
20 n=42 20 "
18 W Users ® KfW users 18 M Users m KW users
16 16
14 14
12 12
10 w
8
8
6 & —
4
4 2
2 0
0 Very relevant  Relevant Partly Notrelevant  Not at all
Excellent Good Partly good Slightly bad Bad

relevant relevant

Number of users contacted: 108
Users (n=39) and KfW users (n=9): 44,5 % return (mean)
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B The IMPACT2C Story g 2
Demand
Product
Quantifying projected
impacts Transfer
under 2°C warming
29 partners - — Transferable concept
16 different countries p— = to other regions

(e.g. Africa, Taiwan, China)
- -ﬁjm"g‘ - = {0 1.5°C warming
BBV

www.atlas.impact2c.eu Jacob et al. 2018, Climate impacts in
Europe under + 1.5°C global warming
accepted in Earths Future:

Editor suggestion as EOS highlight
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B How to succeed in regional adaptation

58— ommy

Regional Modelling Toolkit

Adaptation toolkit
for coastal zones

Adaptation toolkit for companies
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M Prototype product lines

Toolkit-focused products: | —

= City Tookt _— i
= Adaptation toolkit for companies -“‘
= Regional Modeling Toolkit

= Coastal Toolkit

= Toolkit for rural adaptation

Data-focused products:

= Climate-Fact-Sheets

= Climate Focus-Papers

= Climate Signal Maps, Rain Map
= Climate Impact Hotspot Mapping
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B Adaptation toolkit for companies

Private sector

nitiative Co-development
Testing the tool .
g New idea: prototype
. product for 2018
SenuapEen el Climate stress test
sSCHUCO
P to
Stiftung |12 - T otto group -
far Klimaschutz s = m xeua« . . [
@Eﬁgiﬁhmer W StaessTesT  oandll

CERICS 22

stiftung| g:
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https://upload.wikimedia.org/wikipedia/commons/a/a3/Xella_Logo.jpg

B Qualitative system dynamics group model

Climate Change

’/ \ reservoir management
temperature hydrology /‘V/ \
\V \ .

Available Water . . )
Resources River Ba_15|n water rights
Authority

] [a] =
e e [
Glol=

agricultural water municipal water

water quality
Water Demands

&ﬁ;ﬂl load wtrial water
agricultural practices\
\/mmket and regulations

Institutional change
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B Quantitative system dynamics model components

Reservoir
Climate change management

model(s) oloqy 4 model

Decisions

Available Water water rights

simulation

Hydrology model r
model(s) Urban Water

nutrient load Water Demands Demand Model

Agricultural Hydro-

model(s) Economic
model

Institutional change
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B Regional system modeling

Precipitation (mm/year)

200

2018 2022 2026 2030 2034 2038 2042 2046 2050
Time (Year)
MPI-M-ESM / REMO / RCP4.5

binEUR/Ycar

Regional GDP (1.000 Mio. EUR/ Year)

130

10

100

2018 2022 2026 2030 2034 2038 2042 2046 2050
Time (Year)
MPI-M-ESM / REMO / RCP4.5

Raising GDP by implementing
adaptation measures
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B From projects to products: Examples

User requirements
DECM, SECTEUR, Clim4Energy, UseUClim

= Basis for development of new CS products
= Sector-specific Climate Impact Fact-Sheet
= Living Database

Climate services market assessment
EU-MACS, MARCO, ERA4CS, JPI Climate

= |dentification of barriers related to CS
= Climate Knowledge Hub

Standardized climate data
ReKIiEs-De, Miklip, IMPACT2C, ClipC

= User-required analysis and indices
= IMPACT2C web-atlas
= Expert-based confidence information

Supporting climate knowledge
SASSCAL, KNOWHOW, IMPREX, GLACINDIA

= Training concepts
= Data Discovery Platform
= EasyREMO
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M First journal dedicated exclusively to climate services

= |nititated by GERICS in 2015

= Chief Editor: Daniela Jacob

= Open access

= Eight issues published so far

= |ssues no. 9, 10 and two special issues in

preparation
= Aimed at scientists and climate service
practitioners

= Extended abstract summarises the practical
implications

climate SERVICES
ELSEVIER =
CONTENTS Volume 8, December 2017
Hydrological services in the Atlantic Forest, Brazil: A based using

monitoring
Denise Taffarello, Maria do Carmo Calijuri, Ricardo A. Gorne Viani, José A. Marengo, Eduardo Mario

Challenges for developing national climate services — Poland and Norway

Zbigniew W. Kundzewicz, Eirik J. Ferland, Mikofaj Piniewski
Application of synthetic scenarios to address water resource concerns: A management-guided case study
from the Upper Colorado River Basin

Stephanie A. McAfee, Gregory T. Pederson, Connie A. Woodhouse, Gregory J. MCCabe ... 3
Climate consoles: Pieces in the puzzle of climate change adaptation
Dominique Bachelet, Mike Gough, Tim Sheehan, Barry Baker, Ken Ferschweller, James Strittholt...... 4
Spatially enabling the Global Framework for Climate Services: Reviewing geospatial solutions to efficiently
share and integrate climate data & information
Gregory Giuliani, Stefano Nativi, Andre Obregon, Martin Beniston, ANthony LeAM@N............... 5
The European Agency: the and i of climate policies
in Europe through targeted information on climate change and its impacts
Hans-Martin Fissel, Blaz Kurnik, André Jol. 6
Creating an enabling environment for investment in climate services: The case of Uruguay’s National
Agricultural Information System
Catherine Vaughan, Suraje Dessai, Chris Hewitt, Walter Baethgen, Rafael Terra, Mercedes
7
Effective engagement for climate services: Methods in practice in China
Nicola Golding, Chris Hewitt, Peiqun Zhang. 8
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B GERICS: science for solutions

Dimensions  Policies/tools

25

ceRes 2

The Earri Leacue

y

STADT "Il
BAUKASTEN

Global Global goal on adaptation
Regional / . :
Continental Regional Strategies

National Adaptation Plans -
National Strategies

National Communications
Subnational Cities / Sectoral Adaptation

Plans

Adaptation implementation /
Local .

undertaking / efforts
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B GERICS: science for solutions

Dimensions Policies/tools

Global goal on adar

€s / Sectoral Adaptation STADT %14l
Plans BAUKASTEN

Adaptation
implementation/undertaking
[efforts

HE e 27 CERICS ==
B Networks
Research Business and Finance
= Climate Services Partnership = Foundation 2°
= Earth League = European Finance Institutions Working Group
= Future Earth on Adaptation to Climate Change (EUFIWACC)
= WCRP/ EURO-CORDEX = Enterprise network
= |PCC = Renewable energies cluster

= HICSS (with Universitdt Hamburg) - o
Cities and municipalities

Policy = National cities network
= UNFCCC = Flooding Competence Center
= Representatives of German federal states

= Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GIZ)

Partnership

esearch for global sustanability

@ClimaheSenrices b futuresrt /CRP. iz: Stiftunglgj &;@}
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B Helmholtz-Institute for Climate Service Science (HICSS)

= Pooling of expertise (natural, social, economic sciences) for the new research field
,climate service science"

= Joint research, promotion of young researchers, and knowledge transfer in the areas:

(1) From knowledge to action
(2) Modeling of complex systems
(3) Evaluation of knowledge gained from climate and Earth system research

First projects
City modeling (Prof. Heinke Schiiinzen / Dr. Kevin Sieck)
*  Modeling of land-use change (Prof. Jirgen Béhner / Dr. Diana Rechid)
* Integrative Modeling Lab (Prof. Uwe Schneider / Prof. Maria Mériez Costa)
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M Challenges for the future

Support sustainable pathways into the future towards climate resilient
regions and cities

= Quantifying the role of climate change and human action in understanding
regional and local vulnerability

= |ntegrating human decisions into modeling at the regional to local scale:
participatory modeling approaches towards regional earth system modeling

= Develop solutions for data sparse often highly vulnerable regions of the world

= Incorporating new scientific findings and holistic approaches into
conceptually coherent prototype products that contribute to the achievement
of the sustainable development goals (SDGs)

= Go to the next level: towards implementation and transformation of society
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