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Motivation Data set Variables Conclusion

m Europe faces great challanges regarding its energy system
m The energy system should be climate neutral by 2050

m Climate change could increase demands and threats to of the energy
system (e.g. dark doldrums, cooling requirements, ...)

m The energy system is very complex and interlinked, thus models are
required to understand the status quo and predict the future

m Many types of green energy production rely on the current or long-term
weather

m A comprehensive but handleable meteorological data set for the past,
present, and future is required as input to energy system models
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General specifications m MET"

input Metorsiogyand

Climatsiogy

tas: Austria anomaly to 1981-2010

— 55P5.8.5 median (29}
6] == ICHEC-EC-EARTH_(cpd5_r1i1p)_KNMI-RACMOZIE
== ICHEC-EC.EARTH_fcpB5_rli1pl_KNMIRACMOZ2E
S S5P1-2.6 10-50%
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tas: Austria anomaly to 1981-2010

m ERAS and ERAS Land
— merged to one data set

m COSMO REA6 Reanalysis
(150 m windspeed)

m 2 EURO-CORDEX climate scenarios:
ICHEC-EC-EARTH - KNMI-RACCMO22E
(RCP4.5, RCP8.5)
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General specifications MET®

Instituta of

output racss

Camatsiogy
Data set

SECURES domain and aggregation levels
INUTS 0, NUTS 2, and Economic Exclusive Zones. NUTS3
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General specifications ME]-

output
Motivation Data set Variables Conclusion
m 1981 - 2010 (obs), 2011 - 2100 (scenarios), SECURES domain and aggregation evels
hourly data NUTS 0, NUTS 2, and Economic Exclusive Zones NUTS 3

m aggregation levels: NUTS0, NUTS2, NUTS3
(Austria only), EEZ

m 2m temperature

3 Domain
NUTSA level
NUTSZ leved
NUTS2 not used

B NUTS3 level (Austria onty)
Econcemic Exclushve Zones

m Global radiation and direct normal irradiation

m Potential wind power generation (onshore
and offshore)

m Mean daily power generation from
run-off-river and reservoir plants
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hourly data NUTS 0, NUTS 2, and Economic Exclusive Zones NUTS 3

m aggregation levels: NUTS0, NUTS2, NUTS3
(Austria only), EEZ

m 2m temperature

3 Domain
NUTSA level
NUTSZ leved
NUTS2 net used

B NUTS3 leved (Austria only)
Econceic Exclushe Tones

m Global radiation and direct normal irradiation

m Potential wind power generation (onshore
and offshore)

m Mean daily power generation from
run-off-river and reservoir plants

m ca. 45 GB of uncompressed .csv files
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Processing CORDEX data

Workflow

Motivation Data set

Regrid to ERA5L

m Provide data on same grid
m CORDEX Data is projected curvilinear
m ERASL is on Plate Carree (lat-lon)

Bias correction

Temporal disaggregation

Variables Conclusion

Mean Values of Austria of 1997
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Workflow :

Motivation Data set Variables Conclusion

Mean Values of Austria of 1997

Regrid to ERA5L

m Provide data on same grid
m CORDEX Data is projected curvilinear
m ERASL is on Plate Carree (lat-lon)

Bias correction

m Get rid of inherent model biases

m  Make data compareable

Temporal disaggregation

Structure is preserved

Daily temperature follows two cosine functions

Surface wind is calculated via fractions of the historical ERA5L
data
Hourly wind divided by daily mean

m Solar radiation also uses statistics of historical ERA5L data
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motivation and methods
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Population density in the region of Vienna (ISOPOP)

motivation and methods

m electricity demands increase with
population density

m solar panels are more likely on roofs

m people tend to live in the valleys, where
the temperatures are higher

m thus temperature and radiation were
additionally weighted with population

m temperature was regridded using an
elevation correction to the 1 km
ISOPOP raster before aggregating
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Population weighting

- - - - - Institute of
arithmetic mean vs. population weighting Matesrcogyan
Camatsiogy
Variables
Temperature (mean), NUTS2 Temperature (popweight), NUTS2
Observation (1981-2010), ERAS-Land Observation (1981-2010), ERAS-Land
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Temperature @Kll MET®

RCP 8.5 - population weighted

Variables

Temperature (popeveight. NUTS2 Temperature (popweight, NUTSZ
Chmate Change Signal (2036-2065). ICHEC rep8S Cimate Change Signal (2071-2100), ICHEC rcpls
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MET®

Instituta of
Matearciogy and

Global radiation KU
RCP 8.5 - population weighted

Variables

Globa! Radiation (popweight). NUTSZ Globsi Radistion (popweight], NUTSZ Globs! Radiation (popweight). NUTSZ Globa! Radiation (sopweight). NUTSZ
Observation {1981-2010]. ERAS-Land Chmate Change Signa! (Z016-2045), ICHEC rpliS Clmate Change Signal (2036-2065), ICHEC-roplS Clmate Change Signal [2071-2100), ICHEC ropls
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Wind power IKU MET®

Instituta of

methods preiainin

Climatsiogy

Variables
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Motivation Data set Variables Conclusion
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Wind power
methods

Motivation Data set

m COSMO REAG6 was regridded to the target = e

grid (ERA5-Land)

Variables Conclusion

m ERA5(Land) and EURO-Cordex surface
wind was adjusted with QM to match the
150 m wind from COSMO REA6

m for onshore and offshore representative
turbine types were choosen

m the normalized power was calculated by
applying the power curves

m weights for aggegating are the fraction of
suitable area for wind power plants
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MET®

RCP 8.5 - potential area

Wind power onshore @Kll

Variables

Wind Power (patential-area). NUTS2 Wind Power (patential-area), NUTS2 Wind Power (potential-area). NUTS2 Wind Power (potential-area). NUTS2
Coservation (1981-2010), ERAS-Land Chmate Change Signa! (2016-2043). ICHEC rcpS Cimate Change Signa! (2036-2063), ICHEC rcplS Cimate Change Signal (2071-7100), ICHEC rcpls
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methods

Variables

hydro power plants in JRC database

Formayer et al. An European wide meteorological data set suitable for electricity modelling 12/18



Instituta of

methods

Mateariogy and
Climatsiogy

Hydro power @Kll MET®

Variables

hydro power plants in JRC database

Formayer et al. An European wide meteorological data set suitable for electricity modelling 12/18



Hydro power
methods

Motivation Data set

m hydro power plant data: JRC data base

m river discharge data (Q): SMHI eHYPE
(ERA5 and ICHEC-RACMO22E driven)

B assumption: P = 5,Q

Variables Conclusion

hydro power plants in JRC database

hydro power plant type
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Hydro power
methods

Motivation Data set Variables Conclusion

hydro power plants in JRC database

—

m hydro power plant data: JRC data base
m river discharge data (Q): SMHI eHYPE A s

* pumped-storage

(ERA5 and ICHEC-RACMO22E driven) g

m assumption: P = soQ

m however hydro plants have got limited
capacity Pmnax and cut-off runoff
Qmax=Q(Pmax) is unknown

B Qnax can be estimated in an iterative
process

m if annual production is unknown,
representative full load hours for each
country are assumed
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Hydro power from run-of-river plants
RCP 8.5 - normalized

Variables

Hydro Power ROR [ Hydro Power ROR (normalized), NUTS2 Hydre Power ROR (normalized), NUTS2
Chmate Change Signal (7016-2045). ICHEC rplS Chmate Change Signal (2016-2065), ICHEC rcpltS

(nomalized). NUTSZ
Observation {1981-2005), ERAS-Land

H H ] H
rermised tyérs- Fower 111
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Hydro power from reservoirs @KIJ
RCP 8.5 - normalized

Variables

Hydro Power

reservow (nomalized), NUTSZ Hydro Power reservos (normalized), NUTS2
Observation {1981-200%). ERAS-Land Chmate Change Signal (2016-2045). ICHECrcpBS

H H ] H
rermised tyérs- Fower 111
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Extreme heat
Maximum temperature

Motivation Data set

NEUE LIS

Monthly mean maximum temperature
June 2039 (RCP 8.5)

absolute values

anomalies

I e N & om

Conclusion

Qo™

Anomalies Austria Europe
T[C] 5.3 4.0
Tmax [°C] 6.3 4.4
Tmin [°C] 4.0 3.4
WP [%] 56.3 95.5
WP offshore [%] - 92.1
Radiation [%] 120.1 110.6
HP [%] 58.2 107.5
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Dark doldrum (extreme cold)

Minimum temperature

Motivation Data set

Monthly mean minimum temperature
December 2047 (RCP 8.5)

anomalies

absolute values

Variables

e % &

& &

Conclusion

Qo™

Anomalies Austria Europe
T [°C] -5.1 -3.3
Tmax [°C] -5.0 -3.6
Tmin [°C] -5.5 -2.9
WP [%] 117.1 90.0
WP offshore [%] - 94.3
Radiation [%] 98.3 93.7
HP [%] 78.8 142.7
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Motivation Data set Variables Conclusion \h//
m For modelling the energy system of Europe long-term, high quality
climate data for the past and future is required
m We created a comprehensive data set specifically designed for this
purpose
m Variables include temperature, radiation, wind power, and hydro power
and cover 1981 - 2100
m the data was aggregated to NUTSS3 (Austria only), NUTS2, NUTSO0 and
EEZ
m 4 TB of input data were used to create 1 PB of intermediate data and
condensed to 45 GB of final data
m The data will be made available to the community in 2023
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