Responses to RC2

General Remarks

This work presents an excellent study about aerosol hygroscopic growth with lidar measurements. Its
uniqueness is that it presents a long-term analysis of hygroscopic growth parameters with is very rare in the
literature. In general, the paper is very well-structured and written.

Response: We appreciate the reviewer’s thorough review and constructive comments. All comments have been
carefully addressed in the revised manuscript. The corresponding modifications are highlighted in red, and our
detailed responses to each comment are given below in blue.

Specific comments

Comment: I agree with all comments of previous referee, and I just want to add one question: If the authors
claim they can infer the role of aerosol hygroscopicity in aerosol optical depth (i.e. conclusion section in lines
340-341), why not estimating its role in direct radiative forcing? They have all the required measurements to do
SO.

Response: We have responded to RC1’s comments and revised the manuscript accordingly. Please refer to our
response regarding RC1 for details. According to the reviewer’s comment, the statements of direct radiative
forcing have been added as “Furthermore, AOD is a major source of uncertainty in estimates of direct
aerosol radiative forcing (DARF) (Elsey et al., 2024); in future work, we will assess the influence of
particle hygroscopic growth on DARF.” (please see lines 386-388)

Comment: Section 2.2.- Polarization lidar and data processing: I acknowledge that the most relevant
information about the system is already available in the literature. However, I miss here the critical information
about the system (i.e. laser power, signal-to-noise ratio, FOV, detectors). I encourage you to improve this section
Response: In light of the reviewer’s comments, the following statements have been added ““ The lowermost
height with complete field-of-view (FOV) observation is 0.3 km. Specifications of the polarization lidar
system are listed in Table 1.

Table 1. Specifications of the polarization lidar system at Wuhan University. (He et al., 2024).

Transmitter Receiver

Laser Continuum Inlite II-20 | Telescope 300 mm Cassegrain
Wavelength 532 nm Diameter 300 mm
Energy/pulse ~ 120 mJ Field of view 1 mrad

Repetition rate 20 Hz PMT Hamamatsu 5783P
Pulse duration 6 ns Digitizer Licel TR40-160

”(please see lines 105-108)

Comment: Line 148: If I understand well, you use ERA-5 to determine BL and FT. I am right? If so, can you
give some description of your methodology?

Response: ERAS provides the boundary layer height (BLH, unit: m) directly (Hersbach et al., 2023). The
relevant description of our methodology is presented in the manuscript “Considering the presence of an aerosol
residual layer, the diurnal maximum BLH from ERAS was adopted as the boundary between the BL and
FT.” (please see lines 155-156)

Comment: Line 160: I wonder if two hours interval is too large for the matchups



Response: We applied a two-hour interval so as to maintain consistency with the previous study by Sicard et
al. (2022), and the corresponding citation has been added. (please see line 167)

Comment: Lines 168-169: Wind data are from ERA-5? Please specify

Response: Wind data are from radiosonde. Please see the relevant statements in the manuscript “...the
maximum variations in radiosonde meteorological parameters within the identified aerosol layer were
constrained as follows to ensure analysis under well-mixed atmospheric conditions...” (please see lines
170-172)

Comment: Line 203: I miss a reference for the claim that these values are typical of urban pollution.
Response: We have been added a reference of Bedoya-Velazquez et al. (2018). (please see line 209)

Comment: Line 202-204: It is not clear to me the claim about the role of marine aerosols. You certainly are too
far from coastal sites.

Response: Thank you for pointing out this. We have claimed that the role of marine aerosols can be ignored,
relevant statement is presented in the manuscript ““...marine aerosols (e.g. sea salt) have been largely removed
by sedimentation, leaving an extremely limited influence of sea salt in Wuhan” (please see lines 210-211) To
avoid ambiguity, a statement about excluding marine aerosol in our manuscript is added in the ending of Section
3 “In this study, only anthropogenic aerosols were considered, while the influence of natural aerosols,
such as mineral dust or sea salt, was excluded. Hygroscopic growth parameters for mineral dust are
known to be very low, with y values of 0.20 at 355 nm and 0.12 at 1064 nm (Navas-Guzman et al., 2019).
For marine aerosols, y has been estimated as 1.49 for pure sea salt (Haarig et al., 2017) and 1.1 for a
mixture of sulfate and sea salt (Granados-Muiioz et al., 2015). As Wuhan is an inland city far from the
ocean, the impact of marine aerosols is minimal; therefore, cases with y <0.2 or y >1.1 were treated as
outliers and excluded from the analysis. (please see lines 227-232)

Comment: Line 249: [ miss a reference after the statement ‘our previous study’
Response: A citation of Jing et al. (2025) has been added. (please see line 265)

Comment: Line 277-278: Again, to me this is confusing. You are too far from coastal area.
Response: These statements are the discussion of the results by Sicard et al. (2022). To avoid misleading readers,
relevant statements are removed.
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