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Figure S1: Effect of satellite sampling on the IPSL model (one year of simulation, standard 
output minus satellite-sampled output). The plots correspond to zonal mean profiles (x-
axis, latitude [˚]; y-axis, pressure [hPa]) for the SW (top) and LW (bottom) heating rates, 
respectively. The red (blue) shading means larger (lower) values of heating rate in the 
standard model output compared the satellite-sampled model output.  
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Figure S2: Zonal	profiles	(x‐axis,	latitude	[˚];	y‐axis,	pressure	[hPa])	of	annual	mean	
RHR	(K/day)	for	2BFL	(left	column),	for	CCCM	and	for	the	difference	between	2BFL	
and	CCCM	(based	on	daytime	and	nighttime	monthly	files	from	2007‐2010).	The	rows	
correspond	to	the	LW,	SW	and	net	radiation	from	the	top	to	the	bottom.	The	red	and	
blue	shading	designate	cooling	and	warming,	respectively.	Note	that	the	SW	RHR	(and	
differences)	has	a	different	range	compared	to	the	LW	and	net	RHR. 
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Figure S3: CALIPSO-CloudSat orbit segment between 40˚S and 2˚N - granule 03607, 
January 1st, 2007 -, illustrating the radiative effects of high clouds in the tropics and storm-
track clouds at midlatitudes: a) lidar-only cloud fraction, b) radar-only cloud fraction, c) 
lidar-radar cloud fraction (%), d) SW RHR and e) LW RHR (K/day) from 2BFL. 
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Figure S4: Zonal profiles (x-axis, latitude [˚]; y-axis, pressure [hPa]) of annual mean RHR 
(K/day) for the 2BFL observations (left column, 2007-2010 daytime and nighttime, 
monthly files) for the multi-model mean (here 15 models instead of 5, 1991-2008, middle 
column) and the multi-model mean bias (right column). The rows correspond to the LW, 
SW and net radiation from the top to the bottom. Horizontal black dashed lines separate 
the low- and mid-level clouds (680 hPa), and mid- and high-level clouds (440 hPa). The 
red and blue shading designate cooling and warming, respectively. Note that the SW RHR 
(and bias) has a different range compared to the LW and net RHR. 
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Figure S5: Zonal profiles (x-axis, latitude [˚]; y-axis, pressure [hPa]) of annual mean RHR 
(K/day) for the merged 2BFL+CCCM observations (left column, 2007-2010 daytime and 
nighttime, monthly files) for the multi-model mean (5 models, 1991-2008, middle column) 
and the multi-model mean bias (right column). The rows correspond to the LW, SW and 
net radiation from the top to the bottom. Horizontal black dashed lines separate the low- 
and mid-level clouds (680 hPa), and mid- and high-level clouds (440 hPa). The red and 
blue shading designate cooling and warming, respectively. Note that the SW RHR (and 
bias) has a different range compared to the LW and net RHR. 
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Figure S6: Same as Fig. S5 but for cloudy sky conditions (i.e., cloud radiative effect) using 
the merged 2BFL+CCCM observations. 
 

 
  



	 8

Figure S7: Same as Figure S4 but for cloudy sky conditions. Note that 15 models are only 
used for all sky conditions while 5 are used for clear sky conditions. 
 

 
 


