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The overarching goal of this work is to characterize aerosol radiative properties and
aerosol radiative forcing efficiencies for three major aerosol types over Puerto Rico.
This would provide observational constraints to improve Radiative Forcing predictions
due to aerosol-radiation interactions (RFari) from Chemical Transport Model (CTM).
Uncertainties in CTM spatio-temporal distributions of speciated aerosol have significant
implications in the CTM-estimated aerosol Direct Radiative Forcing, especially through
propagating uncertainties in CTM species-dependent RFari. We strongly encourage
the authors to work on the major revisions below and resubmit their work, as the result
would lead to substantial contribution to scientific progress within the scope of this
journal.
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1. The overall motivation of this study should be clearly tied to the improvements of
RFari in models
2. The method to define each aerosol type should be more clearly described. MODIS,
SAL and VAAC need to be clearly defined with references. A flow chart combining the
information of Table 1 and Fig. 2 would help illustrate the method. Fig. 2 needs to
be corrected and is incomplete. For example, it is missing information on AOD and
sigma_ap thresholds as well as MODIS RGB image visual inspection in the case of
CM types. Another example is an infinite loop where sigma_sp <20 can be no and
sigma_sp>20 can also be no; one arrow out of the CM-related trajectories box needs
to say no instead of yes. The method in section 3.1 should, for example, explain the
reasoning behind looking at similar directions for low level winds and cloud streaks.
Similarly, the method behind defining exceptions to the classification method (section
3.1.5) is not clear enough.
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3. The authors should discuss the sources of errors in their aerosol type classification;
many of their choices are arbitrary and need more justification.
4. The authors should reference other aerosol type classification methods e.g. Russell
et al., 2014, Patadia et al., 2013; Lee et al., 2016
5. The description of the location of each instrument, winds, volcano etc. deserves a
map in the opening of section 2
6. In comparing AOD and scattering coefficients, the authors often omit to discuss the
effects of the absorption coefficient and very frequently directly compare both measurements. Comparing these two measurements might not make much sense as they
are taken at the surface or full-column measurements and the in-situ measurements
are not humidified, compared to ambient AERONET-AOD measurements.
7. It is not clear why the authors separate intensive and extensive properties in their
analysis; and some extensive properties are mentioned in the intensive properties secC2
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tion which makes it confusing.
8. The authors need to discuss the limitations and error sources on their RF efficiency
calculations.
9. Throughout the paper, among other objectives, the authors aim to test a particular hypothesis, which is only very briefly described in the introduction i.e., “means and
variability of aerosol from different sources differ significantly at p<0.05”. This hypothesis needs to be clearly defined and deserves at least a paragraph including a few
references.
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10. A few scientific terms are used in a less conventional way throughout the paper
such as aerosol “load” (usually describes aerosol concentration), or “radiative forcing
properties” (instead of usually saying “aerosol radiative properties” or “aerosol radiative
forcing”).
11. The description of the dF/dz calculation should be in the method section
12. The AERONET aerosol mode definition (what the authors refer to “size cut”) is
defined as the inflexion point in the AERONET-derived size distribution.
13. Many equations (such as in section 3.2.1 or 3.3.3), if kept in the text, deserve to be
numbered
14. The purpose of Fig. 7 is not clear. It shows the extinction angstrom exponent
(EAE) versus single scattering albedo (SSA) for all aerosol types. Russel et al. [2014]
(among other papers) show a separation of different aerosol types in the same EAESSA space. It would be interesting to show something similar using the CPR-related
results per aerosol types and quantify the separation among each cluster of points.
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15. The authors should consider showing the results of Fig 11 through 15 for each
aerosol type.
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