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Transient Climate Change “Projection™
(using a GCM as boundary condition)
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Model configuration uncertainty at
the regional scale (AOGCMs)
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PR(mn,mx) = =53.237, —-2.1439

PR(mn,mx) = —18.619, 16.24
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Precipitation trend 1990-2050
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oL Vwest Africa: climate projections (JAS
4 GCMs, RCA4 (4 GCMs) and CCLM) (4 GCMs)
2011-2040 2041-2070 2071-2100 | | RCP85 | 3 ® ENS. MEAN

- CNRM-CM5

e RCA4(GCMs) - Eg&EeﬁnTzl-'Es
%x CCLM(GCMs) - MPI-ESM-LR

Ly
>
(1]

o

~
£
£

el
()
o
c
©
<
3]
c
o
=
1]
=

2
3]
(]
S

(a1

3 4 5 1 2 3 i
Temperature change [°C] Temperature change [°C]

GCNIs: a small increase in rainfall (ensem
avmrag*—»)
RCA4: an Increase in rainfall for all members
CCLNVI4: a decrease (3 o1 4)



Sources of uncertainty in the simulation of temperature
and precipitation change (2071-2100 minus 1961-1990)

by the ensemble of PRUDENCE simulations (whole Europe)
(Note: the scenario range is about half of the full IPCC range, the GCM
range does not cover the full IPCC range)

€10}

SCENARIO .

IEDJE I=JJA PEDJE P-JJA



COy emissions (Gt C)

Large ensembles are needed to explore
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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 (RCM, ESD,
VAR-AGCM, HIR-AGCM)

To produce large coordinated sets of regional
downscaled projections worldwide

To foster communication and knowledge exchange
with users of regional climate information




CORDEX - Some history

Initial discussions across the downscaling community (mostly
RCM) - Toulouse 2009

Establishment by the WCRP of the Task Force on Regional
Climate Downscaling, TFRCD (2010)

Design of Phase | CORDEX framework (Giorgi et al. 2009;
Jones et al. 2011) and first CORDEX Conference (Trieste 2011)

Establishment by the WCRP of the Science Advisory Team,
SAT (2012)

Second Pan-CORDEX conference ICRC-CORDEX 2013,
Brussels, November 2013.

Establishment by WCRP of the Working Group on Regional
Climate, WGRC (2013).

Third Pan-CORDEX conference ICRC-CORDEX 2016,
Stockholm, May 2016

Fourth Pan-CORDEX conference ICRC-CORDEX 2019,
Beijing, October 2019




CORDEX Management
* CORDEX Sci advisory team (SAT), 12 members
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SAT-2 meeting =
SMHI (Sweden) -
25-27 Feb., 2015

* International Project Office for CORDEX (IPOC)
hosted at SMHI since January 2015 (l. lake Head).

« CORDEX archiving coordinated by IS-ENES
» Regional points of contact (POCs), 2-3 per region




CORDEX domains
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CORDEX Phase | experiment protocol

Model Evaluation Climate Projection
Framework Framework

Multiple regions (Initial focus on Africa)
50 km grid spacing

JL = =

Evaluation of present day

ER?;Q;@S&;BC <:> GCM-driven climate runs

QL Scenarios (1951-2100)

: ‘ é RCP4.5, RCP8.5
Regional Analysis
Regional Databanks

Multiple driving AOGCMs ‘




sembles of projections are available for most domains, howev
with a large heterogeneity in the ensemble size, e.g. >30 over
Europe, ~0 over Australasia
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To oad the data please

Regridding script example, cl




CORDEX-CORE experiment protocol

Model Evaluation Climate Projection
Framework Framework

Core number of RCMs run over all domains
25 km grid spacing

Evaluation of present day

ER%'QSGS&‘);BC <:> GCM-driven climate runs

il % Scenarios (1970-2100)
Regional Analysis ————
Regional Databanks Core set of driving AOGCMs




urrent status of CORDEX-CORE




RegCM4 CORDEX-CORE domains
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RegCM4 CORDEX-CORE domains




Surf. Temperature (C)

RegCM CORDEX-atlas simulations settings
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RegCM CORDEX-atlas simulations status

EﬁDomains
- ERA-Int MPI-ESM HadGEM NORESM GFDL MIROC
rcp26 rcp85 rcp26 rcp85 rcp26 rcp85 rcp26 rcp8.5rcp26 rcp8.5
1 Europe RegCM  vyes D r r D D
2 Africa RegCM yes r r r r r r r
3 Central America |RegCM yes D D D D D D D
4 South America |RegCM yes D D D D D D D
5 Southeast Asia [RegCM  yes r r r r r r r
6 South Asia RegCM vyes D r r D D D D
7 East Asia RegCM | vyes D D D D D D D
8 Australasia RegCM  yes D D D D D D D
9 North America |[RegCM | vyes D D D D D D D

p/shaded planned simulation
r running

D Done

P Published

[ Different model version
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RegCM CORDEX-atlas simulations validation

oBS

Observations—CRU bias (DJF)

90N
60N ™
30N-

EQ-

30S

60S -

gos18() 120w 60w 0 60E

\

Observations—CRU bias (JJA)

60w 0

Temperature

SON

30S 1

60S

90N

3081

60S

RegCM

RegCM—Ensemble mean (DJF)

180

90N

Bias

soN

30N
EQ-

305 -

60S

RegCM —Ensemble bias (DJF) ‘

90S

A

90N

-4
'-s
180  120W  60W 0 60E  120E 180

RegCM —Ensemble bias (JJA) ‘

soN

30N
EQ-

305 -

60S

90S

-4
'-s
180  120W  60W 0 60E  120E 180

Bias are comparable with previous CREMA ensemble (Coppola et al 2014)
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RegCM CORDEX-atlas simulations validation

Precipitation

oBS RegCM Bias
Observations (DJF) RegCM4—Ensemble bias (DJF) ‘

RegCM4—Ensemble mean (DJF)
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RegCM CORDEX-atlas climate change

Temperature change mid century

(1975-2005)-(2030-2060)
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RegCM CORDEX-atlas climate change

Precipitation change mid century

(1975-2005)-(2030-2060)
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IPCC AR6 — Enhanced Focus on regional

climate

Working Group 1:

‘Regional Chapters’

»> Chapter 10: Linking global to regional climate change

» Chapter 11: Weather and climate extreme events in a changing climate

» Chapter 12: Climate change information for regional impact and for risk
assessment

> Chapter Atlas:

Chapter 10:

Linking global to regional climate change

Executive Summary

» Regional phenomena, drivers, feedbacks and teleconnections

* Regional scale observations and reanalyses

* Interplay between internal variability and forced change at the regional scale, including
attribution

« Evaluation of model improvements, methods, including downscaling and bias adjustment
and regional specificities

 Confidence in regional climate information, including quantification of uncertainties

* Scale specific methodologies e.g. urban, mountains, coastal, catchments, small islands
» Approaches to synthesizing information from multiple lines of evidence

Frequently Asked Questions

e
'\U" for Theoretical Physics



IPCC AR6 — Enhanced Focus on regional

climate

CH11:

Weather and climate extreme events in a changing climate

Executive Summary

» Extreme types, encompassing weather and climate timescales and compound events
(including droughts, tropical cyclones)

» Observations for extremes and their limitations, including paleo

* Mechanisms, drivers and feedbacks leading to extremes

« Ability of models to simulate extremes and related processes

« Attribution of changes in extremes and extreme events

» Assessment of projected changes of extremes and potential surprises
« Case studies across timescales

Frequently Asked Questions

The Abdus Salam
International Centre
(CTP> for Theoretical Physics



IPCC AR6 — Enhanced Focus on regional

climate & hazard

» CH12:

Climate change information for regional impact and for risk assessment

Executive Summary

* Framing: physical climate system and hazards

» Region-specific integration of information, including confidence

« Information (quantitative and qualitative) on changing hazards: present day, near term
and long term

* Region-specific methodologies

* Relationship between changing hazards, global mean temperature change, scenarios
and emissions

Frequently Asked Questions

Aim of the new Chapter:
* ‘Handshake’ synthesizes the science of WG1 for use in WG2

* Risk = hazard x vulnerability x exposure
+ Impact = a specific realization of a risk

+ Aclimate value becomes a climate hazard when it connects to exposure and/or vulnerability
* Hazards can change in their magnitude, frequency, duration, timing, and/or spatial extent  --
changes can be beneficial or detrimental

+ Maps essential climate variables - hazards, hazards - sectors, and hazards - regions

« Connects to ‘Reasons for Concern’ framework
(CTP International Centre
for Theoretical Physics




WGI ARG IPCC paper deadlines

JTLUIIU LTau UL IVICCLIIIS \Lavisy

APRIL 7 April
Submission of the First Order Draft (FOD) to TSU
8-21 April
TSU compiles FOD
29 April - 23 June
Expert Review of FOD
JULY 1 July
TSU sends compiled Review Comments to CLAs
AUG  26-31 August
Third Lead Author Meeting (LAM3)

oCT
omment responses & RE First interim report due to
DEC 31 December

Literature submission cut off

Submission'o

13-26 January
TSU compile SOD

MAR 2 March - 26 April
Expert and Government Review of the SOD and of the FOD of
the Summary for Policy Makers (SPM)

MAY 4 May

TSU send compiled Review Comments to CLAs

JUNE  1-6 June
Fourth Lead Author Meeting (LAMA4)
29 June

RE second Interim report due to TSU

SOD Review Comments response due to TSU

SEPT 30 September
Literature acceptance cut off

19 October - 1 November

TSU compiles FGD -
DEC 7 December - 31 January -entre
Final Government Distribution | Physics




RegCM CORDEX-atlas data access

Data are CMOR-ized and all possible
CORDEX variables will be available.

The first available will be : T, Tmax, tmin, pr,
hus, mrro (all daily)

Distributed on the ESGF archive (CINECA
node, Bologna ltaly)

ESGF node will be opened possibly by this
week for some domains (SA, AUS, EU)
Data policy will be: if you are going to publish
a paper using the new RegCM-CORDEX-
Core simulations, offer authoship to ICTP
people, if ICTP is not involved

The Abdus Salam
International Centre
(CTP> for Theoretical Physics



WGI ARG IPCC how to be a reviewer

Sign as a reviewer of the WGI FOD

https://apps.ipcc.ch/comments/aréwg1/fod/register.php
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