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The paper discusses an important and difficult issue; the radiative forcing (RF) from
contrails and in particular for contrail cirrus.

Based on a model study, the paper gives quite specific and rather low numbers for
these RF contributions: RF from linear contrails: 2.9+-1.25 mW/m2 RF from contrail
cirrus: 12+- 10 mW/m2.

These RF values are significantly lower than the range of values cited in the recent
overview by Lee et al. [Lee et al., 2009] for the year 2005: RF from linear contrails:
11.8 (5.4-25.6) mW/m2 RF from contrail cirrus or aviation induced cirrus: 33 (12.5-
86.7) mW/m2.

C4384

I agree that independent model studies are needed. But, I ask whether the model used
is sufficiently validated to justify the conclusions given.

In recent years, several papers at least tried to use experimental evidence to validate
contrail and contrail-cirrus properties, e.g. [Burkhardt and Kärcher, 2009; Kärcher et
al., 2009; Lee et al., 2010; Naiman et al., 2011; Rap et al., 2010; Schumann, 2012;
Schumann and Graf, 2013; Schumann et al., 2012]. Others at least discussed reasons
for uncertainties, e.g. [Frömming et al., 2011; Frömming et al., 2012; Kärcher et al.,
2010; Voigt et al., 2011]. This list of references is certainly not complete.

Several of these and other recent studies report the RF from contrails and contrail
cirrus.

A table with listing of RF results and shortwave to longwave ratios from other studies
(for contrails and for a homogeneous cirrus case) can be found, e.g., in [Schumann
and Graf, 2013]

The present paper uses a method in which the particle size is prescribed independent
of emissions, temperature and humidity. More advanced models or at least concepts
are available, e.g. [Kärcher et al., 1996; Kärcher and Yu, 2009; Schumann et al., 2013;
Unterstrasser and Gierens, 2010]

The discussion of the diurnal cycle on global scale could be misleading. Even if traffic
varies during day, its diurnal cycle may vanish in the global mean simply because the
local diurnal traffic cycles depend on local time and not on UTC.

The paper mentioned existing satellite observations [Graf et al., 2012] for the contrail
cirrus variability in correlation with traffic over the North Atlantic. It would be interesting
to see a plot of the mean diurnal cycle of computed cover and LW-RF [Schumann and
Graf, 2013] in the North Atlantic region as specified in the cited papers for direct com-
parison with the satellite observations of cirrus cover and outgoing longwave radiation.
It would be interesting to see whether the present model agrees on the time scales
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and amplitudes of the observed signals, or gives arguments why the model results are
correct.

Also a comparison to the observations of Iwabuchi et al. (2012) [Iwabuchi et al., 2012],
e.g. in terms of a pdf of optical depth values, would help to assess the validity of the
results or to identify possible uncertainties.

Several recent GRL papers by the NASA Langley team of Pat Minnis present estimates
of cover, RF, particle sizes and optical depth values, e.g. versus temperature [Bedka
et al., 2013]. These results may be helpful to check this model.
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