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Table S1. Observational data sets derived from satellite and ground-based measurements.

Quantity Data set Institution Period Grid res. Step Reference

Surface tempera-

ture (°C)

AMIP II v.1.1.3 PCMDI 1979–2010 1° Monthly Hurrell et al. (2008)

Near surface tem-

perature (°C)

HadCRUT4

v.4.6.0

Met Office Hadley Centre, Cli-

matic Research Unit, Univer-

sity of East Anglia

1988–2017 5° Monthly Morice et al. (2012)

Precipitation (mm

day−1)

GPCP v.2.3 WCRP/GEWEX 1987–2016 2.5° Monthly Adler et al. (2003)

Mean sea level

pressure (mb)

HadSLP2 Met Office Hadley Centre 1979–2004 5° Monthly Allan and Ansell

(2006)

GPP (dg C

m−2 year−1)

MOD17A2

v.55

Numerical Terradynamic Sim-

ulation Group, University of

Montana

2000–2015 1 km Monthly Zhao et al. (2005)
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Table S2. Data obtained from ERA-Interim reanalysis (Dee et al., 2011). All data had a 2.5°×2.5° horizontal resolution and covered the

time span 1987–2016.

Quantity Parameter Stream Time Step

At pressure levels 50–1000 hPa:

Air temperature (K) 130 MODA – –

Zonal wind (m s−1) 131 MODA – –

Meridional wind (m s−1) 132 MODA – –

Radiation budget:

Surface sensible heat flux (J m−2) 146 MNTH 00:00,12:00 12

Surface latent heat flux (J m−2) 147 MNTH 00:00,12:00 12

Surface solar radiation downwards (J m−2) 169 MNTH 00:00,12:00 12

Surface thermal radiation downwards (J m−2) 175 MNTH 00:00,12:00 12

Surface net solar radiation (J m−2) 176 MNTH 00:00,12:00 12

Surface net thermal radiation (J m−2) 177 MNTH 00:00,12:00 12

Top net solar radiation (J m−2) 178 MNTH 00:00,12:00 12

Top net thermal radiation (J m−2) 179 MNTH 00:00,12:00 12

Total incoming solar radiation (J m−2) 212 MNTH 00:00,12:00 12

Water budget:

Evaporation (m) 182 OPER 00:00,12:00 12

Total precipitation (m) 228 OPER 00:00,12:00 12

Total column water vapour (mm) 137 MODA – –

For meridional stream function:

Surface pressure (Pa) 134 MODA – –
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Figure S1. Prescribed SST climatology seasonal means for CTL and PEN simulations (a) and their absolute difference (b).
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Figure S2. Seasonal means results of (a) near surface temperature for the CTL simulation and observational data from HadCRUT4 and (b)

model bias. In the bias panels, white depicts gridpoints with statistically non-significant difference (α= 0.05).
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Figure S3. Seasonal means results of (a) total daily precipitation for the CTL simulation and observational data from GPCP and (b) model

bias. In the bias panels, white depicts gridpoints with statistically non-significant difference (α= 0.05).
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Figure S4. Seasonal means results of (a) GPP for the CTL simulation compared with observational data from MODIS and (b) model bias.

In the bias panels, white is for statistically non-significant difference (α= 0.05).
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Figure S5. Seasonal mean results of (a) mean sea level pressure for the CTL simulation compared with observational data from HadSLP2

and (b) model bias. In the bias panels, white depicts gridpoints with statistically non-significant difference (α= 0.05).
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Figure S6. Differences in seasonal means results for the PEN simulation compared with the CTL simulation (PEN minus CTL) of (a) near

surface temperature and (b) daily precipitation. In all panels, white depicts gridpoints with statistically non-significant difference (α= 0.05).
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Figure S7. Differences in seasonal means results for the PEN simulation compared with the CTL simulation (PEN minus CTL) of (a) GPP

and (b) mean sea level pressure. In all panels, white depicts gridpoints with statistically non-significant difference (α= 0.05).
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Figure S8. Differences in zonal average annual means for the PEN simulation compared with the CTL simulation (PEN minus CTL) at

different pressure levels for: (a) air temperature, (b) zonal wind and (c) meridional stream function.
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Figure S9. Annual mean evapotranspiration result for the CTL simulation used for the MCWD calculation.
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Figure S10. Saturation month (a) used in the calculation of MCWD. The first month is January and the last month is December. During these

months precipitation (P) exceeded evapotranspiration (ET) in each gridpoint, saturating ground conditions (b). Water deficit accumulation is

thus assumed to start at zero.
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