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In our initially submitted manuscript (Nielsen et al. 2013) we used the SBDART
pseudo-spectral calculations (Ricchiazzi et al. 1998) that are based on the LOWTRAN
7 atmospheric transmission code of Pierluissi and Peng (1985). Referee #1 (Anony-
mous 2014) pointed out that we should rather use the more accurate correlated-k band
parameterization made by Kato et al. (1999), which in libRadtran can be run with
absorption coefficients calculated from the HITRAN 2000 database.

In this supplement a comparison is made between the results obtained when using
the SBDART/LOWTRAN transmissions and the new results calculated using the Kato
et al./HITRAN 2000 transmissions. For the clear sky experiments (Figs. 1-3 and
13-15) differences of a 0% to 2% increase in the simulated global radiation and net
shortwave fluxes are found. For the cloudy sky experiments (Figs. 4-12 and 16-28) the
differences are smaller. Overall using the Kato et al. /HITRAN 2000 transmissions gives
us more accurate results for testing the shortwave sensitivity of the HARMONIE NWP
model, but the differences between running with these and the SBDART/LOWTRAN
transmissions are too small to affect the main conclusions in our submitted manuscript.
These results are of interest also for other studies that have used SBDART.

For further information about the experiments and results presented here please
consult the original manuscript (Nielsen et al. 2013) and the references in this. The only
change relative to this, is that the experiments have been rerun for the full shortwave
spectral range rather than the interval from 280 nm to 3001 nm.
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Figure 1: Comparison of global radiation results as a function of integrated atmospheric
water vapour. The results from DISORT (red line with +), IFS (green line with x)
and hlradia (blue line with *) are shown. The vertical dashed line marks the reference

integrated water vapour used in the other experiments.

Left: The results in the

orginally submitted manuscript where the SBDART correlated-k distrubtion based on
the LOWTRAN database was used as input to DISORT. Right: The recalculated
results where the Kato correlated-k distrubution based on the HITRAN 2000 database
is used as input to DISORT.
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Figure 2: As for Fig. 1 but for a varying solar zenith angle. The subplots show the
corresponding relative differences defined as (X-DISORT)/DISORT-100%.
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Figure 3: As for Fig. 1 but for a varying surface albedo in clear sky conditions.
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Figure 4: Comparison of global radiation results as a function of integrated liquid
cloud water. The results from DISORT (green dashed curve), IFS Fouquart with SW
inhomogeneity factors of 0.7 (magenta dotted curve) and 1.0 (red curve), and hlradia
with SW inhomogeneity factors of 0.8 (blue dashed curve) and 1.0 (black curve) are
shown. Left: The results in the orginally submitted manuscript where the SBDART
correlated-k distrubtion based on the LOWTRAN database was used as input to DIS-
ORT. Right: The recalculated results where the Kato correlated-k distrubution based
on the HITRAN 2000 database is used as input to DISORT.
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Figure 5: As for Fig. 4 but here the SW inhomogeneity factor is 1.0 in all cases. The
results for DISORT (red curve with +s), IFS Fouquart (green curve with xs), IFS
Slingo (blue curve with *s), IFS Nielsen (magenta curve with boxes) and hlradia (cyan
curve with filled boxes) are shown.
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Figure 6: As for Fig. 5 but for a varying cloud drop effective radius.
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Figure 7: As for Fig. 5 but for a varying surface albedo under a cloud with 0.1 kg/m?

cloud liquid water.
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Figure 8: As for Fig. 5 but for a varying surface albedo under a cloud with 1.0 kg/m
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Figure 9: As for Fig. 5 but for a varying cloud ice load.
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Figure 10: As for Fig. 9 but for surface albedo = 0.7.
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Figure 11: As for Fig. 5 but for a varying cloud ice equivalent radius.
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Figure 12: As for Fig. 11 but for surface albedo = 0.7.
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Figure 13: Relative differences (%) in net fluxes between the IFS radiation scheme and

DISORT shown as a function of integrated water vapour and height.
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Figure 14: As for Fig. 13 but for hlradia compared to DISORT.
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Figure 15: As for Fig. 13 but for IFS vs DISORT as a function of surface albedo.
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Figure 16: As for Fig. 15 but for hlradia compared to DISORT.
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Figure 17: As for Fig. 13 but for cloud water load and IFS-Fouquart vs DISORT
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Figure 18: As for Fig. 17 but for IFS-Slingo vs DISORT.
% %
100 -150 100 - 150
100 100
32 50 32 50
20 20
10 10 10 10
_ 5 _ 5
E’ 2 E° =
" LoE L
= ) g’ 2
aJ - -
0.3 0.3
< 5 5
0.1 10 g1 -10
--20 --20
0.03 -50  0.03 -50
-100 -100
0.01 5 -150 0.01 -150
0.001 0.01 0.05 05 2 5 0.001 0.01 0.05 05 2 5

Cloud water load [kgm‘g]

Cloud water load [kgm‘z]

Figure 19: As for Fig. 17 but for IFS-Nielsen vs DISORT.



Nielsen, Gleeson & Rontu: Supplement 3. LOWTRAN vs HITRAN 13
100 150 100 150
100 100
32 & 50 32 | 50
20 20
10 10 10 10
_ 5 _ 5
E’ 2 E7 2
" LoE |
= s B 2
5] 1 - “
0.3 5 =03 5
0.1 -10 0.1 -10
-20 -20
0.03 -50  0.03 -50
) I -100 |- [ -100
0.01 : -150 0.01 . : -150
0.001 0.01 0.05 05 2 5 0.001 0.01 0.05 05 2 5
Cloud water load [kgm‘z] Cloud water load [kgm‘z]

Figure 20: As for Fig. 19 but for IFS-Nielsen with the Hopf g-function set to 0.71 vs

DISORT.
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Figure 21: As for Fig. 17 but for hlradia vs DISORT.
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Figure 22: As for Fig. 13 but for cloud drop effective radius and IFS-Fouquart vs
DISORT
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Figure 23: As for Fig. 22 but for IFS-Slingo vs DISORT.
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Figure 24: As for Fig. 22 but for IFS-Nielsen vs DISORT.
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Figure 25: As for Fig. 22 but for hlradia vs DISORT.
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Figure 26: As for Fig. 13 but for cloud ice load and the IFS radiation scheme using the
Fu and Liou (1993) ice cloud optical property parametrization vs DISORT.
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Figure 27: As for Fig. 26 but for IFS with the Fu (1996) ice cloud optical property

scheme vs DISORT.
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Figure 28: As for Fig. 26 but for hlradia vs DISORT.



