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The authors describe a new method, TCWret-V2, to retrieve aerosol optical depth and
composition from FTS and Raman lidar. Aerosols cannot be retrieved from the sun/sky
radiometers, such as AERONET, in the nighttime and during the polar night period. The
remote sensing of aerosols using FTS is very useful in the Arctic region. In addition, the
aerosol composition product is unique and useful for the validation of aerosol transport
models and assimilation products. The authors give only one case study for aerosols, but
the reasonable results are shown by comparing the AERONET retrievals, and MERRA-2
reanalysis. This manuscript can be published after minor revision.

 

Specific comments

L53-54: If there are any previous studies regarding to the remote sensing of aerosols
using the FTS, you should mention them.

L144-145: Sea salt and dust particles can have larger radius than 1.0 μm. Why is the
maximum radius 1.0 μm?

L159: The result of sea salt in Fig. 4a is calculated using the same effective radius as the
other particles. When the effective radius of the other particles is 0.70, and 1.25 μm, does
the sea salt have comparable radiances with those of the other particles? The light
absorbing capability of the particles could affect the radiances. Does the smallest light
absorbing capability of sea salt affect the radiances?



L181: Calculation ---> Calibration

L203: Can you show the reliable range of the retrieval AOD from the results in Fig. 5?

L215: In general, AOD of BC would be lowest in the four types. The AOD of BC in the
MERRA-2 reanalysis is smallest in the four particles. However, the AOD of BC in the
retrieval results is larger than AOD of sea salt. The authors show that the AOD of sea salt
is underestimated and the AOD of BC is overestimated in Fig. 5. Should we interpret that
the AOD of sea salt is underestimated and the AOD of BC is overestimated in Fig. 7?

L217-219: The authors do not show the uncertainties of the retrieved effective radius. The
effective radii of sulfate, dust, and BC are 0.3 μm in Fig. 7. Does the a priori information
affect these results?

L275: Organic carbon (OC) is one of the major components in the tropospheric aerosols.
The authors do not consider OC in the retrieval method, but actually OC would affect the
retrieval results. What is the influence of OC?

L282-319: Matrices are printed in boldface, and vectors in boldface italics. See
“submission” of AMT web page.

L310: Averaging kernels are described in only this section. Were the averaging kernels
used in this study?
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