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The manuscript addresses the influence of biomass combustion aerosol on the single
scattering albedo over the South Atlantic. The underlying measurements were taken with
airborne measurements during the ORACEL campaign. Relationships between optical
properties and the organic aerosol within in the context of aerosol aging are shown.

The subject is of high interest and the complexity of this topic requires a high level of
understanding in the interaction of physical and chemical processes. Some interesting
aspects are raised in the present manuscript. However, there are some deficiencies in
content and presentation. These should be addressed before the manuscript can be
accepted.

 

General comments:

The manuscript is difficult to read, as one must read the appendix in parallel with the
manuscript to understand it. The description of the aerosol devices and experimental
setup are not sufficiently described and difficult to read. In some cases the common
abbreviations are not used. Furthermore, an error analysis due to experimental
uncertainties and instrumental artefacts is missing. A summary of measurement
techniques and derived parameters in tables would increase the readability.

Analyses and discussion on optical properties is driven by correlations of observed mass
and number fractions.  A discussion using mixing models and light scattering theory is not
mentioned. Even though mixing state data are not available from SP-2 and even though
scattered light theory was not the focus of this manuscript, the basic insights derived from



light scattering theory, e.g. light absorption enhancement factor, should be considered in
the discussion. 

 

Specific comments:

Line 20: BBA yet not defined

Line 110: Is the limited size range sufficient for the analyses. How large is the fraction of
particles not detected? Is this fraction constant or does it change in the different cases?

Line 167: Were the mobility spectra corrected for multiple-charges?

Line 176: What refractive index was used for correcting the UHSAS size spectra?

Line 182 to 184: Why are the problems with PCASP mentioned? If necessary, this would
fit better into a chapter on corrections and quality control.

Line 203: ‘Ångström’ throughout the manuscript

Line 204: Should be called rBC when measured with SP2

Lines 310 ff: The authors state, "The mass absorption coefficients (MAC660nm) and SSA
values depend to first order on an estimate of the fraction of particles containing black
carbon." This may seem to contradict the formula "SSA530nm=0.801+0055*(OA:BC)"
highlighted in the abstract (line 19), where a mass fraction is used. The reviewer finds it
critical that number and mass fraction are mentioned in various contexts as a proxy for
SSA, while the more precise concept of a physical mixing state is not mentioned.
Furthermore, the basic definitions of the quantities such as SSA and Ångström exponents
should be presented before showing "first order estimates".

Line 354: What plot shows the correlation between AAE and OA:BC? Is the result
significant considering the small range of AAE values and typical uncertainties? 



Figure 12: The reviewer believes that there is an error in the calculation of the volume
distribution. The modal diameters of the volume distribution should be larger than those of
the corresponding number distribution, and the width of the volume distribution is usually
equal or larger. The ratios of the total volumes also appear to be incorrect. The reviewer
suspects that the total volumes for cases f44>0.18 and f44 >0.21 should be closer to case
f44>0.15 than the figure shows. Accordingly, all statements referring to the figure should
be verified.

Line 405: “The heating can be interpreted as a proxy for dilution, as both physical
processes increase volatility.” The reviewer does not understand the content.

 

Supplement:

Line 23: The nephelometer wavelength is 550 nm.

Line 24: The SP2 derives refractory carbon rBC. See also Petzold et al. (2013) to
differentiate between BC, eBC and rBC. 

Line 24: What is the uncertainty in total aerosol mass when derived from AMS and SP2. 

Lines 22 to 31: The reviewer can not follow the method of calculating wall losses,
especially what is the role of the mass scattering coefficient?

Line 87: Should be Figure S6?

Line 90ff: The Anderson and Ogren (1998) correction is on correcting the nephelometer
and not to derive absorption coefficients from PSAP. What method was used for the
PSAPs? It is not clear how the Virkkula (2010) correction is used.

The reviewer suggests discussing the nephelometer first, since this instrument is used for
PSAP correction and subsequently for the derivation of SSA.



Figure S5: Were UHSAS diameters corrected for refractive index?

Line 55: It is unfortunate to call the combination of instrument (LDMA & CPC) for
measuring the particle number size distribution LDMA. The TSI 3934 should be named as
SMPS (scanning mobility particle sizer).

Figures S1 and S2: Many acronyms (e.g. UCN, ACN, RCN, RRwet, RRdry, … ) are not
explained.

S6, figure caption: “OA > 20 µg/m3”

S4, figure caption: What is the color scale showing?
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