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Scenarios and related data for MACSUR2

Timothy Carter
Finnish Environment Institute (SYKE)

MACSUR Conference 2015
Integrated Climate Risk Assessment in Agriculture & Food
ot 8-9 April 2015, University of Reading, UK
SYKE



= Framing scenario selection (RCP/SSP)
= Ongoing scenario development in FP7 IMPRESSIONS
= Some examples of sources of data and scenarios
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RCPs

Forcinglevel (W/m?2)

RCPs, SSPs and RAPs

Socio-economic reference pathway
SSP1 SSP2 SSP3

0o
un

o
o

-
n

-
o

Representative Ag Pathways

e economic & social development
narratives

e agricultural technology trends

* prices and costs of production

* ag, mitigation & other policy

$

SSP5 SSP3

SSP 2

SSP1 SSP 4

Increasing socio-economic
challenges for mitigation

Increasing socio-economic
_ challenges for adaptation

-

‘
;.il . The Agricultura

A P i.l M | P Model Intercomparison
Iiﬁ and Improvement Project

Antle & Nelson, pers. comm., 2012



SSP1 SSP3 SSP4 R Cry, o5
RCP8.5 0 XX 0 47"/0/‘/—
RCP4.5 XX XX XX 0
A
(Mit. S&allenges Dogiflate)

Fossil-fueled na
Development A Rocky Road

Taking the Highway *
SSP 2:

(Intermediate Challenges)

CLIMATE CHANGE PROGRAMME

Middle of the Road
(Adanate)
Sustalnablllty Inequality
Taking the Green Road A Road Divided

Socio-economic
challenges for mitigation

Socio-economic challenges
for adaptation

—— IMPRESSIONS - Impacts and Risks from High-End Scenarios:
§Y KE Strategies for Innovative Solutions (www.impressions-project.eu)




o)
SSP1 SSP3 SSP4 R Cry, o5
RCP8.5 0 XX 0 47704/
RCP4.5 XX XX XX 0

= Uses the RCP/SSP global scenario framework

= Pairs high-end climate (RCP8.5) with compatible socio-
economic worlds (SSP5 and SSP3)

= Pairs low-end climate (RCP4.5) with compatible socio-
economic worlds (SSP1, SSP3, SSP4) for which mitigation
policy might also be required (SPAS)

» Facilitates comparison across SSPs for the same forcing
(SSP4 vs SSP5 and SSP1 vs. SSP3 vs. SSP4)

= Facilitates comparison across forcings for the same SSP —
SSP3 (RCP8.5 vs RCP4.5)

CLIMATE CHANGE PROGRAMME

—— IMPRESSIONS - Impacts and Risks from High-End Scenarios:
§Y KE Strategies for Innovative Solutions (www.impressions-project.eu)




ICONICS

https:/lwww?2.cqd.ucar.edu/research/iconics

CGDHome  About Sections Modeling Research Publications Events  Opportunities People  For Staff

UCAR | Climate & Global Dynamics
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Home » Research » Interdisciplinary Projects

ICONICS COMMITTEE MEMBERSHIP

INTERNATIONAL COMMITTEE ON NEW INTEGRATED CLIMATE CHANGE ASSESSMENT
SCENARIOS

CLIMATE CHANGE PROGRAMME

ICONICS aims to organize the process of developing new socioeconomic scenarios to facilitate Tl

interdisciplinary research and assessment on climate change mitigation and adaptation. Proposed
at the workshop on The Nature and Use of New Socioeconomic Pathways for Climate Change
Research in 2011, the committee’s goals are to:

Committee Membership

Working Groups

o Complete Shared Socioeconomic Pathways (SSPs) including narratives and quantification from
models and other sources; and

o Facilitate establishment of a research program and limited coordinating infrastructure for long
term IAV-IAM development and application of integrated scenarios beyond the IPCC AR5.

Events

Past Events

Publications

Read more background information on the process of developing new socioeconomic scenarios.

Projects
r—— WORKING GROUPS }

The work of the committee is organized into six working groups. Minutes
S Y KE

NDIIBLISATIAMES
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ICONICS

https:/lwww?2.cqd.ucar.edu/research/iconics

ICONICS WORKING GROUPS

e Assessment Scenarios

Home » Research » Interdisciplinary Projects » ICOMICS

WORKING GROUPS

ICOMICS work: is initially focused on several high priority tasks. Informal working groups are

coordinating inputs from interested individuals and developing drafts for circulation and comment.

The list of working groups below includes links to indvidual working group pages for additional
information. If you are interested in working on one of these topics, please contact the working
group chair listed.

o Marratives for S5Ps
Co-chairs: Brian O'Meill, Elmar Kriegler

o |AV-AM handshake document and research community interactions
Chair: Jae Edmonds

o |AM quantitative drivers and |AM scenarios for SSPs
Co-chairs: Detlef van Wuuren, Keywan Riahi

o |AV quantitative elements and evaluation metrics
Co-chairs: Marc Levy, Bas van Ruijven

o Nested scenarios across geographies and time
Co-chairs: Kasper Kok, Ben Preston

o Roadmap for future |AV-IAM collaboration on scenarios
Chair: Stephane Hallegatte

Home
Committee Membership
Working Groups
- Marratives For S5Ps
- |AV-1AM handshake document...
- |AM quantitative drivers...
- 14V quantitative elements..
- Mested scenarios across...
- Roadmap For future IAV-1AM...
Events
Publications

Projects

Outreach




SSP Database at IIASA

https://secure.iiasa.ac.at/web-apps/ene/SspDb/dsd?Action=htmIpage&page=welcome

¥ Global Insight

Introduction

LIMATE CHANGE PROGRAMME

SSP Database

Series Countries Scatter Download Version 0.9.3

SSP Database (version 0.93):

Note that the community review of the SSP data has been completed in October 2012. The SSP data on this website has been updated since
then and reflects changes from March 2013 in response to the reviewer comments. Please send any comments or questions to
ssp-comments@iiasa.ac.at.

Introduction

The SSP database aims at the documentation of quantitative projections of the so-called Shared Socioeconomic Pathways (SSPs) and related
Integrated Assessment scenarios. The SSPs are part of a new framework that the climate change research community has adopted to facilitate
the integrated analysis of future climate impacts, vulnerabilities, adaptation, and mitigation. Information about the scenario process and the
SSP framework can be found in Moss et al. (2010), Arnell et al. (2011), van Vuuren et al. (2012) and Kriegler et al. (2012). The framework is
built around a matrix that combines climate forcing on one axis (as represented by the Representative Forcing Pathways) and socio-economic
conditions on the other. Together, these two axes describe situations in which mitigation, adaptation and residual climate damage can be
evaluated.

)
./
The SSP quantifications build upon the collaborative effort between the IAV and IAM community, which has met in a series of meetings and
identified a limited set of five SSP storylines/narratives (O'Neill et al, 2012). The narratives describe the main characteristics of the SSP future
development pathways. They served as the starting point for the identification of internally consistent assumptions for the quantification of SSP
elements. Different modeling tools can be used to develop guantifications of these storylines, including factors like population, economic
development, land use and energy use.
Currently (May 2012), the database includes projections for population and economic development, which are the elements that are most used
as basis of both integrated assessment and IAV studies. Specifically, for the following elements quantifications are available:
1. population by age, sex, and education;
2. urbanization; and |
© 2012, 2013, 2014 IIASA Energy Program current user: guest  logout ?
Ny

SY KE



SSP Database at IIASA

https://secure.iiasa.ac.at/web-apps/ene/SspDb/dsd?Action=htmIpage&page=welcome

CLIMATE CHANGE PROGRAMME

& o SSP Database
g About Series [GINIGEEN | Scatter | Download Version 0.9.3
Select region(s), scenario(s), and variable to define your query
(1.) Regions: (2.) Model/Scenarios: (3.) variable: |data ;I | data j Query Results - Chart Preview:
=" " Countries | = B IIASA-WIC Population Vo (1| = — coP
# T [] AFr M [ ssP1 1 PPP
+ 7 () cra [ [ ssp2 -1-“2 Population
#-T(C EEV M [ ssP3 ] Total
+ ] Fsu ™ [ SSPad +-[] Male
#C(2] LAC ™[] s5P5 +-[] Female
+ M) MEA - W ) OECD GDP V9 (25-Mar-201 -}y Urban
+- 7] NAM W ] 55P1 1 Share
+ M1 Pao O ssP2
+#.C() PAS M) sse3
+- M) sAs M [ ssPa
= WEU ™[ sses
™ ] Austria - ¥ ' IIASA GDF V9 (19-Feb-201
™ 1 Belgium W 1 ssP1
T 3 Cyprus M [ ssP2
™ 1 Nanmark h A ccps h
« I >|J;I—I _>lJ
Query R Its:
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O
Core set and Extended set C/7j47.

Climate system forcing: RCP8.5 and RCP4.5 (radiative forcing by 2100 of 8.5
Wm-=2 and 4.5 Wm-2 relative to pre-industrial

IMPRESSIONS - Impacts and Risks from High-End Scenarios:

Strategies for Innovative Solutions (www.impressions-project.eu)




- Global annual mean surface air temperature anomalies (wrt 1986—-2005) from
CMIPS5 concentration-driven experiments. Projections are shown for each RCP
for the multi-model mean (solid lines) and the 5 to 95% range (x1.64 standard
deviation) across the distribution of individual models (shading)

12 llll'llIIIIIIIIIIIIIIIIIIIIIlIIIIIIII'
- historical
1 ——RcP2s6 ?I§
{1 ——RCP45 1
1 ——RCP6.0 19
-] — RCP8.5 o5

CLIMATE CHANGE PROGRAMME

42 models

JASLRLEL ILRLELEL IR ILELELLE I
1850 1900 1950 2000 2050 21

0 2150 2200 2250 230(

Source: Collins et al. (2015)

* Global surface temperature change (“C)

SYKE



CMIP5 ensemble global mean temperature change for RCP8.5 and
RCP4.5 relative to recent (1981-2010) and pre-industrial (1881-1910)

6 =—

N

o

-----------------------------------------------------------------------

AT wrt 1981-2010 (°C)
N

o

....................................................................................................................

.......................................................................................................................................................

1850 1900 1950 2000 2050 2100

AT wrt 1881-1910 (°C)
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O
Core set and Extended set C/7j47.

Climate system forcing: RCP8.5 and RCP4.5 (radiative forcing by 2100 of 8.5
Wm-=2 and 4.5 Wm-2 relative to pre-industrial

CMIP5 global models: simulations to 2100 assuming a given forcing conducted
for the CMIP5 exercise using different Earth system model (ESM) simulations

Probabilistic climate: regional projections of temperature and precipitation
change (joint distributions) under a given forcing (two methods based on CMIP5)

Dynamically downscaled: based on dynamical downscaling of CMIP5 global
model outputs over Europe in the Co-Ordinated Regional Downscaling
EXperiment (CORDEX) using fine resolution regional climate models

Climate sensitivity: select GCMs with a high or low climate sensitivity

Regional patterns: Spatial and seasonal patterns of changes in precipitation
(primary criterion) and temperature over Europe, used to guide the selection of a
manageable number of projections showing a representative range of patterns.

IMPRESSIONS - Impacts and Risks from High-End Scenarios:

Strategies for Innovative Solutions (www.impressions-project.eu)
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/V

CMIP5 annual mea. BL ~rature changes
(2071-2100 vs. 1981-2010) for 3/15 s under RCP8.5
0
(ranked by global mean tempei. ~ rhange)

MIROC-ESM-CHEM HadGEM2-CC MIROC-ESM GFDL-CM3 HadGEM2-ES IPSL-CM5A-LR 4 i C 'PSL-CM5A-MR

o ML S SIS

CMCC-CMS BNU-ESM CMCC-CM CESM1 CAMS CSIRO-Mk3-6-0 ACCESS1-0 ACCESS1-3 EC-EARTH
' -

MPI- ESM MR CESM1-BGC CNRM-CM5 FIO-ESM IPSL-CM5B-LR NorESM1-ME

bce-csm1-1 CESM1-WACCM MIROCS MRI-CGCM3 NorESM1-M bce-csm1-1-m FGOALS-g2 GISS-E2-H-p1

GISS-E2-H-CC GFDL-ESM2G i GFDL-ESM2M GISS E2-R-CC GISS E2-R-| p1

Source: Danish Meteorological Institute, unpublished



EURO-C ¢y )EX domain

[http://wcrp-cordex.ipsl.jussieu.fr/inac. BL/S"nmunity/domain-euro-cordex]

CLIMATE CHANGE PROGRAMME
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Source: Danish Meteorological Institute, unpublished



CORDEX RCM annual ¢ UA}ﬁasonal mean temperature
changes (2071-2100 vs. .°(5 "010) for RCP8.5 over
Europe (four examples ran.\/Sﬁ/sD‘ temperature)
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CORDEX RCM annual UNﬂasonal mean precipitation
changes (2071-2100 vs. ."”(5~10) for RCP8.5 over
Europe (four examples ran.\/Sﬁ/gD‘ temperature)
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Source: Danish Meteorological Institute, unpublished



ESGF! J @CMDI

Earth System Grid Federation

Home Search Tools Login Help

About esgf-pcmdi-9 J Resources
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Quick Links

S Y K E




CLIMATE CHANGE PROGRAMME

IPCC Data Distribution Centre

http://www.ipcc-data.orqg/

| (' @ www.ipcc-data.org

c | | Q, search

|+ & B 4 © =

Data Distribution Centre

Search

Do Obunations |

Do Simvtaions

oo Syess
u

sation

Video tour of the DDC

British Atmospheric
Data Centre

MATIONAL CENTAE FOR ATHOSPISIRIC SCIERCE
MATURAL ENVIROMMENT RESEARCH COUNCIL

DEPARTMENT OF
ENERGY
|\ cLiMATEITOI
<= DKRZ
DEUTSCHES

AR CRIMTIENTRUN
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ipCC .

INTERGOVERNMENTAL PANEL oN Clim3Te change

b IPCC web sites =

wHo |

Advanced search ,

Location: DDC Home

Welcome to the Data Distribution Centre (DDC) of the Intergovernmental Panel on Climate Change (IPCC). The DDC provides climate, socio-
economic and environmental data, both from the past and also in scenarios projected into the future. Technical guidelines on the selection and
use of different types of data and scenarios in research and assessment are also provided.

The DDC is designed primarily for climate change researchers, but materials contained on the site may also be of interest to educators,
governmental and non-governmental organisations, and the general public.

The DDC is overseen by the IPCC Task Group on Data and Scenario Support for Impact and Climate Analysis (TGICA) and jointly managed by
the British Atmospheric Data Centre (BADC) in the United Kingdom, the CSU Waorld Data Center Climate (WDCC) in Germany, and the Center
for International Earth Science Information Network (CIESIM) at Columbia University, New York, USA. The data are provided by co-operating
modelling and analysis centres.

The DDC User Survey: Take the DDC
user survey and tell us about how well
the resources provided by the DDC
meet your needs. This is your chance
to have a say.

Search the latest IPCC report:
“Climate Change 2014: Impacts,
Adaptation, and Vulnerability” (final
draft) and "Climate Change 2013: The
Physical Science Basis”. Other
advanced search options are
available.

{ About the DDC Guidance on use of data Discover, view and download data

Full page

The DDC has been established to facilitate the timely distribution of a consistent set of up-to-date scenarios of changes in dimate and related environmental and
socio-economic factors for use in dimate impacts assessments. The intention is that these new assessments can feed into the review process of the IPCC (Full

page).
In this section:
* Why the DDC exists
& What the DDC provides
* Who runs the DDC
® User surveys
* How the site is arranged




http://climatedimpact.eu/impactportal/general/index.isp

IS-ENES | Contact | Sign in

IS-enes L/

Exploring climate model data

Home Data discovery Downscaling Documentation Help | About us Signin |k

IS-ENES climatedimpact portal

Welcome to the IS-ENES climatedimpact portal oriented towards cimate change impact modellers, impact and adaptation

consultants, as well as other experts using climate change data.

Here you will find access to data and quick Jooks of global dimate models (GCM) scenarios, as well as regional climate model (ROM)

and downscaled higher resolution climate data. The portal provides data transformation tooling for tailoring data to your needs and
mapping & plotting capabilities.

Guidance on how to use climate scenarios, documentation on the climate system, frequently asked guestions and examples in
several impact and adaptation themes are presented and described, along with the steps required to go from GCM data to impact
model input data.

Lotest

- Workshop held on design of sdentific portats (Nov 2014, KNMI (NL)) download the presentations

CLIMATE CHANGE PROGRAMME

- The climatedimpact portal is operational since 15 April 2014: read more.

B
-

o
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Infrastructure/Urban
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wal s

s Marine/Coastal Nature/Biodiversity Water Management

SY KE Qick on one of these images to go to o spedfic climate change impoct and odaptation theme.



http://climatedimpact.eu/impactportal/general/index.isp

INILATRUCTURE FOR THE EWRCPEAN WETWOLL
FOL LARTE ITSRER MODELLING

. ﬂ IS-EMES | Contact | Sign in
IS-enes ‘-'/u Exploring climate model data

ome | o vep | aboutus | Sonin | CON

Search ‘ Catalogs Explore your own catalogs or files Processing

CLIMATE CHANGE PROGRAMME

Search
Project I cmies I corpex +
Variable [ em perature r Precipitation r Windspeed - B specific humidity +
I_ Min temperature I_ Conv. precipitation I_ Max windspeed I_ Shorowave radiation up I_ Surface relative humidity
I_ Max temperature I_ Snow I_ Eastward wind I_ Longwawe radiation down I_ Specific humidity
erthward win ongwave radiation up ative humidity
I_N hward 'dI_L adiati I_REI ive humidi
I_ Diffuse radiation I_ Surface relative humidity
I_ Evaporation I_ Surface pressure I_ Max relative humidity
I_ Potential evaporation I_ Pressure I_ Minirmum relative humidity
Freq uency I_ 3 howurly I_ daily +
Time frame +
Experiment [ yisiorical I reezs I rcpas I reren I rceas [ Evaiumton I 1percoz +
Domain c, Search domain (CORDEX) +
Models C, Found 1282 modei(s) +
Search datasets
A G Start search +
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= Bias correction of downscaled climate data, and/or
» Change factor ("delta change") method
= Observed datasets, e.g.:

Site data (availability?)
CRU E-OBS gridded data (daily: TG TN TX RR PP; 0.25° lat/lon)
Agri4Cast Data (daily: 25 km)

WATCH ERA-Interim data (3-hourly: T, Wind at 10m, PP,
LWdown, SWdown, RR, Snowfall rate; 0.5° lat/lon resolution)

IMPRESSIONS - Impacts and Risks from High-End Scenarios:

Strategies for Innovative Solutions (www.impressions-project.eu)
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@AGU PUBLICATIONS

Water Resources Research

DATA AND
ANALYSIS NOTE

10.1002/2014WR015638

Key Points:

» Global three howurly metsordogical
forcimg data at half-degree spatial
resolution

« Covers 1979-2012

« Improvements compared to the
WATCH forcing data

Comrespondence to:
G P Weedon

graham weedongmetoffice.goviuk

Citation:

Weedon, G. P, 5. Balzamo, M. Bellouin,

5. Gomes, M. J. Bast, and P. Viterbo
(2014}, The WFDEl meteorcdogical
forcing data set: WATCH Forcing Data
methodology applisd to ERA-Interim
reanalysis data, Wister Resour. Res., 50,
FE05-7514, doi 1010027
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The WFDEI meteorological forcing data set: WATCH Forcing
Data methodology applied to ERA-Interim reanalysis data

Graham P. Weedon?, Gianpaolo Balsamo?, Nicolas Bellowin?, Sandra Gomes?, Martin J. Best?,
and Pedro Viterbo?

"Met Office, Joint Centre for Hydrometeorological Research, Wallingford, UK, 2El_|n:||:|-aan Centre for Medium-Range
Weather Forecasts, Reading. UK, *Department of Meteorology. University of Reading, Reading. UK, *instituto Dom Luiz,
University of Lisbon, Lishon, Portugal, *Met Office, Exster, UK

Abstract The WFDEl meteorological forcing data set has been generated using the same methodology
as the widely used WATCH Forcing Data (WFD) by making use of the ERA-Interim reanalysis data. We discuss
the specifics of how changes in the reanalysis and processing have led to improverment over the WFD. We
attribute improvements in precipitation and wind speed to the latest reanalysis basis data and improved
downward shortwave fluxes to the changes in the aerosol corrections. Covering 1979-2012, the WFDEI will
allow more thorough comparisons of hydrological and Earth Systerm model outputs with hydrologically and
phenologically relevant satellite products than using the WFD.

1. Introduction



CLIMATE CHANGE PROGRAMME

S Y K E

Joint Programming Initiatives in Europe

b GULTURAL HERITAGE

a healthy diet

= »\‘)// Joint Programming Initiative
1 Zi More Years, Better Lives

for a healthy life

> 2 The Potential and Challenges of Demographic Change
s

JPI
OCEBRMS

o (T

ga%

URBAK®EUROPE

MACSUR Conference 2015: Integrated Climate Risk Assessment in Agriculture & Food, 8-9 April 2015, University of Reading, UK



@ Climate Implementing JPI Climate -

First Implementation Plan Fast Track Activities
Approved December 2013 Preparing joint calls, elaborating strategies

2013 Joint calls (10M€)
* Russian Arctic and Boreal systems
* Societal transformations to face CC

* Joint strategies

* Joint research funding

* Alignment of national
research

* Collaboration with other
research initiatives

2015 joint call (15M€)
e Climate predictability and inter-regional
linkages
* QOpen to international with Belmont
Forum (incl. India, China, Brazil...)

MACSUR2 input? Planned 2016 joint call (75ME€)

e Research for Climate Services

Source: P. Monfray (JPI-Climate Co-Chair) ERA-NET Co-funded by MS & EC




