
This file provides supporting information to the manuscript:

COSMO-CLM Regional Climate Simulations in the CORDEX
framework: a review
Silje Lund Sørland1,*, Roman Brogli1, Praveen Kumar Pothapakula2, Emmanuele Russo3, Jonas Van de
Walle4, Bodo Ahrens2, Ivonne Anders5,6, Edoardo Bucchignani7,8, Edouard L. Davin1,
Marie-Estelle Demory1, Alessandro Dosio9, Hendrik Feldmann10, Barbara Früh11, Beate Geyer12,
Klaus Keuler13, Donghyun Lee14, Delei Li15, Nicole P.M. van Lipzig4, Seung-Ki Min14,
Hans-Jürgen Paniz10, Burkhardt Rockel12, Christoph Schär1, Christian Steger11, and Wim Thiery16

1Institute for Atmospheric and Climate Science, ETH Zurich, Switzerland
2Institute for Atmospheric and Environmental Sciences, Goethe University Frankfurt am Main, Germany
3Climate and Environmental Physics, University of Bern, Switzerland
4Department of Earth and Environmental Sciences, KU Leuven, Belgium
5Deutsches Klimarechenzentrum, Germany
6Central Institute for Meteorology and Geodynamics (ZAMG), Vienna, Austria
7Centro Italiano Ricerche Aerospaziali (CIRA), Capua, Italy
8Centro Euro-Mediterraneo sui Cambiamenti Climatici (CMCC) Caserta, Italy
9European Commission Joint Research Centre (JRC), Ispra, Italy
10Institute for Meteorology and Climate Research (IMK-TRO), Karlsruhe Institute of Technology (KIT), Germany
11Deutscher Wetterdienst (DWD), 63067 Offenbach, Germany
12Helmholtz-Zentrum Geesthacht, Germany
13Chair of Atmospheric Processes, Brandenburg University of Technology (BTU) Cottbus - Senftenberg, Germany
14Division of Environmental Science and Engineering, Pohang University of Science and Technology (POSTECH), South
Korea
15CAS Key Laboratory of Ocean Circulation and Waves, Institute of Oceanology, Chinese Academy of Sciences, Qingdao,
China
16Department of Hydrology and Hydraulic Engineering, Vrije Universiteit Brussel, Belgium
*Current affiliation NORCE Norwegian Research Centre, Bergen, Norway

Correspondence: ssor@norceresearch.no

List of Tables

1 Overview of the different model versions and the associated configurations . . . . . . . . . . . . . . . . . . . . 3

2 Overview over the observational datasets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3 Overview over the GCMs that have been downscaled for the RCP8.5 scenario with various COSMO-CLM5

model versions and the horizontal grid spacings 0.44◦, 0.22◦ and 0.11◦. The number of simulations for each

domain is given at the bottom, where RCP4.5 and RCP2.6 is included for reference. . . . . . . . . . . . . . . . 5

4 Mean bias (only land points) for the seasons DJF, MAM, JJA and SON for each ERA-Interim driven simulation

for the five domains for 2M temperature (K) and precipitation (%) . . . . . . . . . . . . . . . . . . . . . . . . 6



List of Figures10

1 Temperature seasonal Climatology (1981-2010) for Europe given by the three different observational datasets

GHCN, UDEL and CRU. See Table S2 for details about the observatios. . . . . . . . . . . . . . . . . . . . . . 7

2 Precipitation seasonal climatology (1981-2010) for Europe given by the three different observational datasets

UDEL, CRU, CPCC, MSWEP, GPCP and CPC. See Table S2 for details about the observatios. . . . . . . . . . 8

3 Same as Figure S1, but for Africa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 915

4 Same as Figure S2, but for Africa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

5 Same as Figure S1, but for Australasia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

6 Same as Figure S2, but for Australasia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

7 Same as Figure S1, but for East-Asia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

8 Same as Figure S1, but for East-Asia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1420

9 Same as Figure S1, but for South-West Asia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

10 Same as Figure S2, but for South-West Asia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

11 2-meter air temperature absolute bias (∆aT2m; column 1 and 3) and total seasonal precipitation relative bias

(∆rP ; column 2 and 4) of the evaluations runs for MAM for the different domains and model resolutions and

versions. The bias is masked white when the model value falls within the observational range. See Table S1 for25

the model configurations and Table S3 for the full simulation overview. . . . . . . . . . . . . . . . . . . . . . 17

12 Same as Figure S11, but for SON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

13 2-meter air temperature absolute bias (∆aT2m; column 1 and 3) and total seasonal precipitation relative bias

(∆rP ; column 2 and 4) of the ERA-Interim reanalysis for DJF for the different domains. The bias is masked

white when the model value falls within the observational range. . . . . . . . . . . . . . . . . . . . . . . . . . 1930

14 Same as Figure S13 but for MAM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

15 Same as Figure S13 but for JJA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

16 Same as Figure S13 but for SON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

17 Zoomed in version of Figure 5 in the main text. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

18 Zoomed in version of Figure 6 in the main text. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2435

19 Zoomed in version of Figure 7 in the main text. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

20 Zoomed in version of Figure 8 in the main text. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

2



.IOQ][ .IOQ][��� !]GIY�pIghQ][ �[hjQjkjQ][�
6IgjQE<Y�YIpIYh
!]GIY�j]d

0QZI�hjId�¥h¦ �Ig]h]Y 0k[Q[O�d<g<ZIjIgh ]ZZI[jh .INIgI[EI

�kg]dI�
¥�1.¦

�1.�ÂÂ

 !Å�É�ÂÈ �01���7����0� ÅÁ�ÃÃ�ÈXZ
ÂÁÁ 0<[gI �IN<kYj �p<Yk<jQ][�gk[�ÂÊÉÊ�ÃÁÁÉ

�]jY<ghXQ�Ij�<Y��¥ÃÁÂÅ¦��
�IkYIg�Ij�<Y��¥ÃÁÂÇ¦��

�<YIY<[I�Ij�<Y��¥ÃÁÂÉ¦��

�k �¦Y]q�Ij�<Y��¥ÃÁÂÊࡇ

$/!$�Eg �!�pÂ�Â �0� ÅÁ�ÃÃ�ÈXZ
ÊÁ �Ig]E]Z

�IN<kYj��IrEIdj�<�h]ZI�
EP<[OIG�GkI�j]�d<hj�

IrdIgQI[EI�<[G
hI[hQhjQpQjs�gk[h�
¥jXPZQ[��jXZZQ[��

g<GN<E��Y¢O¦

 IkjqsYIg�Ij�<Y��¥ÃÁÂÈ¦
6<kj<gG�Ij�<Y��¥ÃÁÃÁ¦

�1.�ÅÅ

 !Å�É�ÂÈ �01 ÅÁ�ÃÃ�ÈXZ
ÄÁÁ 0<[gI �IN<kYj

 !Æ�Á�Ç �0� ÅÁ�ÃÃ�ÈXZ
ÄÁÁ 0<[gI $DWIEjQpI�<YQDg<jQ][

0PI�gIE]ZZI[GIG�pIghQ][�
Ng]Z�jPI� !�]ZZk[Qjs�

¥Ng]Z�sI<g�ÃÁÂÆ¦
/cgY<[G�Ij�<Y��¥ÃÁÂÉ¦

�NgQE<�
¥��.¦

��.�ÃÃ

 !Å�É�ÂÈ ��0 ÄÆ�ÄÁXZ
ÂÃÁ

0<[gI
�IN<kYj

1hIG�j]�Q[pIhjQO<jI�jPI�
<GGIG�p<YkI�]N�Q[EgI<hQ[O�
jPI�P]gQv][j<Y�gIh]YkjQ][��
0Pkh��][Ys�][I�Ip<Yk<jQ][�

gk[�¥ÂÊÉÊ�ÃÁÁÁ¦��

+<[Qjv�Ij�<Y��¥ÃÁÂÅ¦

 !�Æ�Á�ÂÆ ��0 ÆÈ�ÄÁXZ
ÂÆÁ

0IOI[
�IN<kYj���IrEIdj�

f¢EgQj��gY<Z¢PI<j��
kEÂ��N]YY]qQ[O�

�kEEPQO[<[Q�Ij�<Y��¥ÃÁÂÇ¦

$.��8�$.��Ng<ZIq]gX

��.�ÅÅ
 !Å�É�ÂÈ ��0 ÄÆ�ÄÁXZ

ÃÅÁ
0<[gI

�IN<kYj
0g]dQE<Y�hIjkd��<[G�Y]qIg�PIQOPj�
]N�G<ZdQ[O�EP<[OIG�j]�ÂÉ�XZ�

�p<Yk<jQ][�gk[�ÂÊÉÊ�ÃÁÁÉ

+<[Qjv�Ij�<Y��¥ÃÁÂÅ¦
�]hQ]�<[G�+<[Qjv�¥ÃÁÂÇ¦

��]hQ]�Ij�<Y��¥ÃÁÂÆ¦

�<hj��hQ<�
¥��/¦

��/�ÃÃ
 !Æ�Á�Ê +$/0�� ÅÁ�ÃÃ�ÈXZ

ÂÆÁ
0<[gI �IN<kYj�IrEIdj�jXPZQ[��

gY<Z¢PI<j��I[jg¢hE��kEÂ��
N<E¢g]]jGdÃ��h]QYPsG

/dIEjg<Y�[kGOQ[O�][�
$.��8�$.��Ng<ZIq]gX

��/�ÅÅ
 !�Æ�Á�Ã �;� ÅÆ�ÄÁXZ

ÄÁÁ
0IOI[

�IN<kYj
0g]dQE<Y�hIjkd��<[G�Y]qIg�PIQOPj�
]N�G<ZdQ[O�EP<[OIG�j]�ÂÉ�XZ�

 Q�Ij�<Y��¥ÃÁÂÉ��ÃÁÂÊ¦

�khjg<Y<hQ<�
¥�1/¦

�1/�ÃÃ
 !�Æ�Á�ÂÆ �;� ÆÈ�ÄÁXZ

ÂÆÁ
0<[gI

�IN<kYj�¥IrEIdj�g<j¢hI<�
qPQEP�Qh�GIEgI<hIG¦

0g]dQE<Y�hIjkd��<[G�Y]qIg�PIQOPj�
]N�G<ZdQ[O�EP<[OIG�j]�ÂÉ�XZ�

�IEPjP]YG�Ij�<Y��¥ÃÁÁÉ¦�E][pIEjQ][�
hEPIZI��$.��8�$.��

Ng<ZIq]gX�

�1/�ÅÅ
 !Å�É�ÂÈ� !Ä�Æ

�;�
ÄÆ�ÄÁXZ

ÄÇÁ 0<[gI �IN<kYj

0g]dQE<Y�hIjkd��<[G�Y]qIg�PIQOPj�
]N�G<ZdQ[O�EP<[OIG�j]�ÂÉ�XZ

�IEPjP]YG�Ij�<Y��¥ÃÁÁÉ¦�E][pIEjQ][�
hEPIZI��]kdYIG�j]�jPI�
]ZZk[Qjs� <[G�!]GIY

�Q�6QgOQYQ]�Ij�<Y��¥ÃÁÂÊ¦
�QghEP�Ij�<Y��¥ÃÁÂÊ¦

/]kjP��hQ<�
¥7�/¦

7�/�ÃÃ
$/!$�Eg �!�pÂ�Â �0���1� ÆÈ�ÄÁXZ

ÂÆÁ
�Ig]E]Z �IN<kYj��IrEIdj�<�E]kdYI�

EP<[OIG�GkI�j]�hI[hQjQpQjs�
gk[h��gY<Z¢PI<j��g<GN<E��Y¢O

0g]dQE<Y�hIjkd��<[G�Y]qIg�PIQOPj�
]N�G<ZdQ[O�EP<[OIG�j]�ÂÉ�XZ�
$.��8�$.��Ng<ZIq]gX�

 IkjqsYIg�Ij�<Y��¥ÃÁÂÈ¦
+]jP<d<XkY<�Ij�<Y��¥ÃÁÃÁ¦

7�/�ÅÅ
 !Å�É�ÂÈ �1�

ÄÆ�ÄÁXZ ÃÅÁ 0<[gI

�IhhYIg��¥ÂÊÇÊ¦�ZQEg]dPshQEh�hEPIZI�
"]��.���[jIgQZ�hQZkY<jQ][�Qh�

dIgN]gZIG��Dkj�jPI�!+���/!� .�P<h�
DII[�G]q[hE<YIG�N]g�jPI�PQhj]gQE<Y�

dIgQ]G�<[G�.+Å�Æ�hEI[<gQ]�

�hP<g<N�<[G��PgI[h�¥ÃÁÂÆ¦

Table S1. Overview of the different model versions and the associated configurations and horizontal resolution, for the five different domains

investigated; Europe at 0.44 ◦ (EUR-44) and 0.11◦ (EUR-11), Africa at 0.44 ◦ (AFR-44) and 0.22◦ (AFR-22), East-Asia at 0.44 ◦ (EAS-44)

and 0.22◦ (EAS-22), Australasia at 0.44 ◦ (AUS-44) and 0.22◦ (AUS-22), and South Asia at 0.44 ◦ (WAS-44) and 0.22◦ (WAS-22). The

institute acronyms are Brandenburg University of Technology Cottbus - Senftenberg, Germany (BTU); Deutscher Wetterdienst, Germany

(DWD); ETH Zurich, Switzerland (ETH); Goethe University Frankfurt, Germany (GUF); Helmholtz-Zentrum Geesthacht, Germany (HZG);

Karlsruhe Institute of Technology, Germany (KIT); POSTECH, South-Korea (POSTECH). For each model configuration, an evaluation run

has been performed, where the boundary conditions are taken from the ERA-Interim reanalysis. If nothing else is stated, the evaluation

period is covering the years 1979-2010. The log-files from the respective simulations with a full overview over the different configurations

is provided as a supplementary file. 3



Variable, symbol 
(unit)

Dataset and 
version

Temporal 
resolution Spatial resolution References

Near-surface 
temperature, T2M 

(K) GHCN v2 +CAMS monthly 0.5 °
Fan and van den 

Dool (2008)

UDEL v401 monthly 0.5 °
Willmott and 

Matsuura (2001)

TS CRU v3.24 monthly 0.5 ° Jones (2008)

Precipitation, P 
(mm) UDEL v401 monthly 0.5 °

Willmott and 
Matsuura (2001)

CRU v401 monthly 0.5 ° Jones (2008)

GPCC v2018 monthly 0.25 °
Schneider et al. 

(2018)

MSWEP v2 3H 0.1 ° Beck et al. (2019)

GPCP v2.3 monthly 2.5° Adler et al. (2003)

CPC v1.0 daily 0.5 ° Chen et al. (2008)

Table S2. Overview over the observational datasets with their temporal and spatial resolution and references. All datasets provide data for

the full evaluation period 1979 - 2010.
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EUR AFR EAS AUS WAS

0.11 0.44 0.22 0.44 0.22 0.44 0.22 0.44 0.22 0.44

MPI-ESM-r1 CCLM4-8-17 X X X (X)

CCLM4-8-17-CLM3-5 X

CCLM5-0-2 X

CCLM5-0-6 X

CCLM-5-0-9 X

CCLM-5-0-15 X X

CcrCLIM-v1-1 X X

MPI-ESM-r2 CcrCLIM-v1-1 X

MPI-ESM-r3 CcrCLIM-v1-1 X

HadGEM2-ES-r1 CCLM4-8-17 X X

CCLM5-0-2 X

CCLM5-0-6 X

CCLM5-0-15 X X

HadGEM2-AO-r1 CCLM-5-0-9 X

CNRM-CM5-r1 CCLM4-8-17 X X

CCLM5-0-2 X

CCLM5-0-6 X

EC-EARTH-r12 CCLM4-8-17 X X

CCLM4-8-17-CLM3-5 X

CCLM5-0-2 X

CCLM5-0-6 X

CcrCLIM-v1-1 X X

CanESM2-r1 CCLM4-8-17 X

NorESM-r1 CCLM5-0-15 X X

CcrCLIM-v1-1 X X

MIROC5-r1 CCLM4-8-17 X

CCLM5-0-6 X

Sum RCP8.5 38 11 6 3 4 2 4 3 2 3 0

Sum RCP4.5 16 4 1 0 4 0 4 0 2 0 1

Sum RCP2.6 14 4 0 3 0 2 0 3 0 2 0

Sum all RCPs 68 (80 incl ERA-I)
Table S3. Overview over the GCMs that have been downscaled for the RCP8.5 scenario with various COSMO-CLM model versions and

the horizontal grid spacings 0.44◦, 0.22◦ and 0.11◦. The number of simulations for each domain is given at the bottom, where RCP4.5 and

RCP2.6 is included for reference.
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tas land bias (K) DJF MAM JJA SON

EUR-44-CCLM4.8.17 -0.89 0.01 1 -0.17

EUR-44-CCLM5.0.6 -0.61 -0.17 0.38 -0.13

EUR-11-CCLM4.8.17 -0.44 0.01 0.68 -0.21

EUR-11-crCLIM -0.33 0.15 0.51 -0.18

AFR-44-CCLM4.8.17 -0.96 0.71 0.27 0.38

AFR-22-CCLM4.8.17 -0.56 1.12 0.59 0.66

AFR-22-CCLM5.0.15 -1.01 -0.05 -0.23 -0.48

WAS-22-crCLIM -0.61 0.2 0.08 -0.3

AUS-44-CCLM4.8.17 0.1 0.24 0.14 0.47

AUS-22-CCLM5.0.15 -0.24 -0.43 -0.94 -0.07

EAS-44-CCLM5.0.2 0.9 0.5 0.76 0.37

EAS-22-CCLM5.0.9 0.83 0.49 0.81 -0.01

pr land bias (%) DJF MAM JJA SON

EUR-44-CCLM4.8.17 -11.18 -4.83 -42.7 -26.2

EUR-44-CCLM5.0.6 -4.56 0.7 -29.79 -14.94

EUR-11-CCLM4.8.17 -7.9 1.31 -34.51 -17.45

EUR-11-crCLIM -9.8 -3.42 -34.37 -23.46

AFR-44-CCLM4.8.17 -54.28 16 -19.43 1.75

AFR-22-CCLM4.8.17 -62.74 -26.3 -45.25 -41.56

AFR-22-CCLM5.0.15 -41.33 22.05 3.17 -1.81

WAS-22-crCLIM 17.77 17.63 -27.67 2.35

AUS-44-CCLM4.8.17 -7.36 -3.13 -13.03 -5.46

AUS-22-CCLM5.0.15 -30.19 -27.25 -17.54 -11.44

EAS-44-CCLM5.0.2 84.96 45.8 -4.44 20.39

EAS-22-CCLM5.0.9 79.24 56.82 -2.85 19.11
/

Table S4. Mean bias (only land points) for the seasons DJF, MAM, JJA and SON for each ERA-Interim driven simulation for the five

domains for 2M temperature (K) and precipitation (%)
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Figure S1. Temperature seasonal Climatology (1981-2010) for Europe given by the three different observational datasets GHCN, UDEL and

CRU. See Table S2 for details about the observatios.
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Figure S2. Precipitation seasonal climatology (1981-2010) for Europe given by the three different observational datasets UDEL, CRU,

CPCC, MSWEP, GPCP and CPC. See Table S2 for details about the observatios.8



Figure S3. Same as Figure S1, but for Africa.
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Figure S4. Same as Figure S2, but for Africa.

10



Figure S5. Same as Figure S1, but for Australasia.
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Figure S6. Same as Figure S2, but for Australasia.
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Figure S7. Same as Figure S1, but for East-Asia.
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Figure S8. Same as Figure S1, but for East-Asia.
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Figure S9. Same as Figure S1, but for South-West Asia
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Figure S10. Same as Figure S2, but for South-West Asia
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Figure S11. 2-meter air temperature absolute bias (∆aT2m; column 1 and 3) and total seasonal precipitation relative bias (∆rP ; column 2

and 4) of the evaluations runs for MAM for the different domains and model resolutions and versions. The bias is masked white when the

model value falls within the observational range. See Table S1 for the model configurations and Table S3 for the full simulation overview.
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/

Figure S12. Same as Figure S11, but for SON.
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Figure S13. 2-meter air temperature absolute bias (∆aT2m; column 1 and 3) and total seasonal precipitation relative bias (∆rP ; column

2 and 4) of the ERA-Interim reanalysis for DJF for the different domains. The bias is masked white when the model value falls within the

observational range.
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Figure S14. Same as Figure S13 but for MAM.
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Figure S15. Same as Figure S13 but for JJA.
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Figure S16. Same as Figure S13 but for SON.
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Figure S17. Zoomed in version of Figure 5 in the main text.
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Figure S18. Zoomed in version of Figure 6 in the main text.
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Figure S19. Zoomed in version of Figure 7 in the main text.
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Figure S20. Zoomed in version of Figure 8 in the main text.
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