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Motivation for the talk, illustrating the
complexity of climate data for sectoral users.

reanalysis anomaly

assimilation data hindcast

optimization

EU-ETS e
load cost-effective
dispatch

Wow, great! Please

put it all in here!
Here is the data

you asked for

)

Climate scientist Energy modeller

Fig. 3. The climate data truck analogy of the mismatch in data delivery
(from climate scientists) to data requirements (from energy system mod-
elers). Figure courtesy of Dr. Sofia Simdes and the Clim2Power project
{https:/clim2power.com/).

https://doi.org/10.1175/BAMS-D-20-0256.1
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1. Climate data
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Discretization: energy, water vapour and gas state
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Global Climate Models (GCMs) are the main tools to study the evolution
of climate at different time-scales (inc. subseasonal, sesonal, multi-
decadal). They numerically solve a set of equations describing the
dynamics of the climate system using supercomputing infrastructures.
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Global Climate Models (GCMs) are the main tools to study the evolution
of climate at different time-scales (inc. subseasonal, sesonal, multi-
decadal). They numerically solve a set of equations describing the
dynamics of the climate system using supercomputing infrastructures.

In climate change modeling, they are used to produce possible future
projections of the climate system based on different natural and
anthropogenic forcings as given by different scenarios (e.g. low-, medium-

or high-emissions), thus informing risk assessment.
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https://www.carbonbrief.org/ga-how-do-climate-models-work
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Climate Models

BCC-CSM1-1 i
@ i e Daily and sub-
>  CCSM4 daily spatial
The World Climate Research Programme’s ggzm:-gig‘gesm information of
Coupled Model Intercomparison Project CESM 1-WACCM | t
_ _ : CNRM-CM5 re e_van .
Multll-model |.nterco.mpar.|son GSIRO AC (=510 variables with
experiments, including climate fcoais o2 physical
change projections for different [SoM>s? - :
. consistency:
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GFDL-ESM2M
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CMIPS5 (2013), HadGEM2-CC - Radiation

HadGEM2-ES_esm

29 groups [~200 km] HadGEM2-ES

INMCM4 esm 9 Derived
IPSL-CM5A-LR_esm . .
IPSL-CM5SA-LR indices
IPSL-CMSA-MR
CMIP6 (2021) MIROCS e.g. heating

44 groups [~100km]  mimocEsm esm degree days
MPLESMP (HDD)
MRI-CGCM3

MRI-ESM1_esm
NorESM1-M
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Global projections
provide an ensemble

(~40 members in CMIP6)
of projections for the
variable of interest for
historical and future
periods.

Uncertainty is
characterized by the

spread using model
agreement and
robustness.
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Downscaling methods work
on smaller scales supporting
more detailed impact and

adaptati()n assessment. Dynamical Downscaling
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WCRP
C&RDEX

Downscaling methods work
on smaller scales supporting
more detailed impact and
adaptation assessment.

14 domains cover the land
regions with 10 - 40 km res.

Statistical methods link the
large and local scale
information and provide
calibrated information (against
observations)

=» Bias adjustment (correction)

Statistical
Downscaling

Model Chain

Emission Scendario

GCM 7@

=~ 100-250km {

Representation of Alpine Region

* _HadCM3Q0: 3.75° X 2.5°

RCM
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Statistical Downscaling
Reallty
Impact Model ‘ ‘ T 2

local o point sca'a




TS ™
3 ~

L AR
: il AL e
- WA

......
repeiiiees .

Santander Meteorology Group C | i mate Data

A multidisciplinary approach for weather & climate

,ff:' e - rpe— reanalysis anomaly
- l.l.“‘ Opern|CUS ;E asuimilation data hindcast
urope’s eyes on Earth — : : e
g v=Ro= remapping
IJS\\ C"mate — load e cost-effective
_1 Change Service aispatch

Wow, great! Please
put it all in here!

'

- Here is the data

CORDEX regional climate model data on you asked for

single levels

CORDEX regional climate model data on singe levels

((¢

S CMIP6 climate projections
CMIPG clmate projecrions

m

Climate scientist Energy modeller

Fig. 3. The climate data truck analogy of the mismatch in data delivery
(from climate scientists) to data requirements (from energy system mod-
elers). Figure courtesy of Dr. Sofia Simées and the Clim2Power project
{https:/clim2power.com/).

https://doi.org/10.1175/BAMS-D-20-0256.1

There is a need of distillation methods for data
reduction providing actionable sectoral-relevant
regional climate information.

More info: IPCC AR6 — Chapter 10
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~ . Example: Projections of average annual minimum
OPLIMICUS temperature for Barcelona
i sk (high-emission RCP8.5 scenario).

3 7~ Climate Observations: Spain01 (gridded, 11km resolution).
Change Service
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CORDEX regional climate model data on singke levels

S CMIP6 climate projections

CMIPG climate projecrions
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A web service to apply Bias

Adjustment techniques to your —— Observed data (IBERIAO1)
own climate data - Projection data multimodel mean (EURO-CORDEX)

Projection data models (EURO-CORDEX)

https//cllmadjust com ~ Bias adjusted multimodel mean
' ' - Bias adjusted models
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https://climate.copernicus.eu/energy
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SEm oo | [ & ECMWF

Home / Whatwe do / Sectoral impacts / Sectoral specific challengas / Energysector

SCCTORAL INFCRMATICN
Energy

Climate change |s expected to affect both the supply and demand of energy. As the energy sector Is Increasingly relying
on renewable sources, the relevance of climate variability and change also Increases. It is vital that energy providers and
policy makers have the climate information they need to make informed cholces on the future energy mix. We support
the energy sector by providing Information related to weather (wind, solar and hydro) and energy (capacity factors,
demand, volatility) forecasts at a regional and national level In Europe.

DEMONETRATOR PROJECTS | SHOWCASLS

Copemicus Chmat
Change Service

COPERNICUS CLIV > CHANGE SERVICE
AND THE E <Y SECTOR
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IPCC-ARG (2021) ARG report (2021) buildson @

| the global and regional I D C C

climate change

ARO Climate CHES projections for different X C“"“”j g
e e scenarios (and in the (o2} (eo )
B enos Sanie relevant literature &—Mf)' b
D ) published).
. Physical Science Basis
The Interactive Atlas => Interactive Atlas
allows for flexible spatial .
and tempora' analysis: II- ImpaCtS and Adaptatlon
« Variables and indices = Atlas (static)

« User-defined seasons
* Flexible regions, inc.

updated reference

lIl. Mitigation
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A limited collection of
regional maps building on
global projections:
 mean temp. and precip
« standard seasons
 reference regions
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Regional information:

Global and regional
observations

Global and regional
model simulations

(CMIP5/6, CORDEX)

Time slices and Global
Warming levels.

Scripts for downloads
and processing
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A multldISCIpI/nary approach for weather & climate

Regional information:

* Global and regional
observations

* Global and regional
model simulations
(CMIP5/6, CORDEX)

. i 3 « Time slices and Global
:l Warming levels.

S » Scripts for downloads
and processing

Flexible global and regional analysis of climate information
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Maps represent the multi-model mean, but uncertainty is
characterized considering model agreement (regions where less
than 80% of the models agree on the sign are hatched).
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An innovation in © OAASETY [} VARABLEV | VALUE
ARG is including an — = .
advanced method
for representing
uncertainty.

SEASON V

N
.
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An extra category is
Included to indicate
conflicting
information
(crossed lines).

(significant change and |variability threshold ¥ and (no overlay)

C.1. Robust signal  [266% of models show change greater than Colour
igh agrecment) =80% of all models agree on sign of change

C.2. No change or no [<66% of models show change greater than | Reverse diagonal

robust signal variability threshold

C.3. Conflicting (6% of models show change greater than Crossed lines
signals (significant  fvariability threshold ¥ and
change but low <80% of all models agree on sign of change

Models -,

npreement)
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Thank you !



x SEITRTIINBLIENG WAL 4 18
].1‘.’1 (311 'LJIJ!; ) -

*teorol‘ogy G-“roup

L lsaplmary approach for weather & climate

Ul

Seasons (user-defined)

Regions (predefined):
WGI reference regions + thematic WGII continental regions Major river basins

Reusability:

Figures include full metadata and can be downloaded as PNG = IPCC license.

Underlying data can be downloaded as NetCDF or GeoTiff. = CC-BY.
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Europe’s eyes on Earth

/@\ Climate Change

Service

Domain L - FRA RCP2ZE RCPAS  ROPAS | Totad ESGF | Locad
RCMs | GCMs | Interim providers

1ASrica 12 15 13 12 36 ” ax 62 Gk

(AFR)

Antarctica | 8 10 8 2 11 13 33 ? ?

(ANT) !

Arctic 11 s 23 10 26 59 34 29

Australasia | 3 11 5 20 " a9 i

(AUS)

Central 1 3 1 3 3 10 10

Asia (CAS)

fast Asla 2 s 2 s [3 13 13

(EAS)

SEACLID ' 8 12 3 . 15 15 48 ? ?

South sl ' 6 12 1 (4 F i 24 61 45 16

(WAS)

EUR 22 11 11 28 20 3 34 113 61 52

fUR-11 3 s 24 <0 105 49 56

MED 14 I ae 3 11 20 78 i8

CORDEX

(MED)

MENA | 6 7 L] 2 12 12 34 15 19

(MNA)

North | 10 S 16 1 7 24 52 ) 34

Amernca

Contral 4 10 ? . 3 12 % 3 e

Amernica '

(CAMm) -

South 1 7 13 7 12 18 18 55 13 ?

Amernca

(SAM)

CORDEXA4USERS - World-Wide CORDEX for
Users through the C3S Climate Data Store
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