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Table S.1. Plant Functional Type classes (PFTs) in the Community Land surface model version 4.5 (CLM4.5, Oleson et al., 2013).

PFT name

. Bare soil

. Needleleaf Evergreen Tree - Temperate
. Needleleaf Evergreen Tree - Boreal

. Needleleaf Deciduous Tree - Boreal

. Broadleaf Evergreen Tree - Tropical

. Broadleaf Evergreen Tree - Temperate
. Broadleaf Deciduous Tree - Tropical

. Broadleaf Deciduous Tree - Temperate
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. Broadleaf Deciduous Tree - Boreal

10. Broadleaf Deciduous Shrub - Temperate
11. Broadleaf Evergreen Shrub - Temperate
12. Broadleaf Deciduous Shrub - Boreal

13. C3 artic grass

14. C3 grass

15. C4 grass

16. Crop 1

17. Crop 2
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Table S.3. For each soil layer in RegCM4.7, inferior bound and thickness.

Soil layer number  Soil inferior bound (m)  Soil thickness (m)

1 0.0175 0.0175
2 0.0451 0.0276
3 0.0906 0.0455
4 0.1655 0.0750
5 0.2891 0.1236
6 0.4929 0.2038
7 0.8289 0.3360
8 1.3828 0.5539
9 2.2961 0.9133
10 3.8019 1.5058
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JJA Standardized Anomaly, E-OBSv20ens Mean Prec (1970-2016 vs. 1970-1990), Res. 0.25°
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Figure S.1. Precipitation standardized anomalies (units: standard deviation, o) computed over the summers (June-July-August, JJA) between

1970 and 2016 using the E-OBSv20e data-set and referring to the 1970-1990 precipitation and temperature climatology.
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RegCM4.7 (ERAINT) - FLUXCOM-RS, JJA avg [2001-2015]
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Figure S.2. Spatial distribution of summer percentage biases (units: %) in latent heat fluxes between the RegCM4-CLM4.5 model and the
FLUXCOM data-set (Remote-Sensed product) over the period 2001-2015. For comparison, model output have been remapped onto the
FLUXCOM grid.
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Volumetric soil moisture (m® m~?) - ESACCIv4.04 [2005-2015]

ESACCIv4.04-SSM [2005-2015]

045

040

035

°

°

°

Vol. Soil Moisture (m* m~3)

°

010

005

30 20 10 0 10 20 30 40 50
Longitude (degrees)

Volumetric soil moisture (m®> m~3) - RegCM4.7-NH2 [2005-2015]

25°N

20°W E S0°E 20°W 0510 50°E 20°W  0°10° 50°E 20°W  (PL0°E  30°E 5 20°W  0°10°
s Longitude (d s) Longitude Longitude (degrees) Longitude {d

25°N

o
20°W 0°10°E 30°E 5S0°E

£y
20°wW 0°10°E  30°E 50°E 20°wW 0° 10 30° 50°E 20°W  0°10° 30 50°E

Longitude { Longitude (degree Longitud Longitu
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45

Vol. Soil Moisture (m3 m~3)

Figure S.3. Comparison of volumetric soil moisture (m® m~3) between the ESACCIv4.04 data-set and the RegCM4-CLM4.5 model over
the period 2005-2015. For comparison, model output was remapped onto the ESACCI grid.
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Figure S.4. Spatial distribution of summer-averaged absolute changes in isoprene emissions (units: mg m~2 day~") as simulated by the
RegCM4chem-CLM4.5-MEGAN2.1 model across the selected summers over the period 1992-2016. Absolute changes were computed as
the difference between summer averages (JJA) of model output from the GAMMA-SM2018on and the GAMMA-SMoff simulations. Black

boxes highlight the Euro-Mediterranean region selected for analysis.
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Figure S.5. Spatial distribution of summer-averaged percentage changes in formaldehyde surface mixing ratio (units: %) as simulated by
the RegCM4chem-CLM4.5-MEGAN2.1 model across the selected summers over the period 1992-2016. To compute percentage changes,
the difference between summer averages from the GAMMA-SM2018on and the GAMMA-SMoft simulations was divided by the reference
simulation, GAMMA -SMoff.
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Figure S.6. As Figure S.5, spatial distribution of absolute changes in ozone mixing ratio at 1000 hPa (units: ppbv).
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JJA Standardized Anomaly, E-OBSv20ens Mean Temp (1970-2016 vs. 1970-1990), Res. 0.25°
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Figure S.7. Standardized anomalies (units: standard deviation, o) in mean surface air temperatures computed over the summers between

1970 and 2016 using the E-OBSv20e data-set and referring to the 1970-1990 precipitation and temperature climatology.
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