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Figure S1. Annual bias in surface-air temperature (SAT) over land (K) and total precipitation
(mm/day) in the (a, b) concurrent and (c, d) classical radiation experiments relative to Research
Unit time series 4.01 data set (CRU TS; Harris et al.,, 2014) and the Global Precipitation
Climatology Project data set v2.3 (GPCP; Adler et al., 2003) for the period 1980-2013,
respectively. Differences in the (e) SAT over land and (f) total precipitation between the
concurrent and classical radiation scheme for the period 1980-2013. Hatching indicates

significance at the 95% confidence interval using Student’s t-test.
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Figure S2. Annual bias in shortwave cloud radiative forcing (CRF), longwave CRF and net short
wave radiation fluxes (W/m?) at the top-of-atmosphere (TOA) in the (a, b, ¢) concurrent and (d,
e, f) classical radiation experiments relative to data from Clouds and the Earth’s Radiant Energy
System Energy Balanced and Filled product (CERES-EBAF) surface fluxes edition 4.0 for the
period 2001-2013. Differences in the (g) shortwave CRF, (h) longwave CRF and (i) net
shortwave radiation at TOA between the concurrent and classical radiation scheme for the period
2001-2013. Hatching indicates the significance at the 95% confidence interval using Student’s t-

test.
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Figure S3. Mean bias in zonal-mean temperature (K) and zonal wind (m/s) in the (a, b)
concurrent and (c, d) classical radiation experiments relative to ERA-Interim for the period
1980-2013 (shading) and the climatological mean from ERA-Interim (contours). Differences in
(e) zonal-mean temperature and (f) zonal wind between the concurrent and classical radiation for

the period 1980-2013. Hatching indicates the significance at the 95% confidence interval using



Student’s t-test.
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Figure S4. Covariance (mm/day'-mm/day) of DJF (December-January-February) precipitation
anomalies with the normalized time series of precipitation anomaly in the Nifio4 region for (a)
GPCP observations, (b) concurrent and (c) classical radiation experiments. Covariance (m-
mm/day) of DJF 500 hPa geopotential height anomalies in the Northern Hemisphere with the
normalized time series of precipitation anomaly in the Nifio4 region for (d) ERA-Interim, (e)

concurrent and (f) classical radiation experiments.
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Figure S5. The leading empirical orthogonal functions (EOF) of December-January-February
(DJF) sea level pressure (SLP) anomalies calculated from (a) ERA-interim, (c) concurrent and
(e) classical radiation experiments for the period 1980-2013. Linear regressions of the DJF 2m-
air-temerpature on the NAM index (normalized PC1) from (b) ERA-interim, (d) concurrent and

(f) classical radiation experiments for the period 1980-2013.
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Figure S6. The leading empirical orthogonal functions (EOF) of June-July-August (JJA) sea

K/oSLP PC-

level pressure (SLP) anomalies calculated from (a) ERA-interim, (c) concurrent and (e) classical
radiation experiments for the period 1980-2013. Linear regressions of the JJA 2m-air-
temerpature on the SAM index (normalized PC1) from (b) ERA-interim, (d) concurrent and (f)

classical radiation experiments for the period 1980-2013.



