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General comments:

The observed aerosol-cloud relationship from space remains controversial due to the
wide range of influential factors, including the artifact retrieval of aerosol and cloud
properties (large biases), and the confounding meteorological variables that simultane-
ously govern the aerosol and cloud systems. The manuscript is an useful attempt to ad-
dress the controversial phenomenon frequently observed over high-polluted landâĂŤ-
positive correlation between cloud droplet effective radius (CER) and aerosol loading.
This study proposal new physical explanation (i.e., positive feedback caused by in-
creased CER that in turn initialize the collision-coalescence processes) for this positive
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correlation from satellite observations. This manuscript is logically organized, the anal-
ysis methods are technically sound but not novel, and the results are very interesting
albeit some points not adequately illustrated. I have some comments on interpretation
of the major results. Arguably, this topic is worth of further investigation. As such, I
recommend its publication pending the following concerns satisfactorily addressed.

Major comments:

1. L29-38: The descriptions of aerosol climate effect (direct, indirect, ACI effects e.t.c.
) are duplicated in the 1st and 2nd paragraph. Thus, the authors can consider to
combine them into one paragraph. 2. L50-69: these are about why you choose the
proxy of aerosol index for CCN, and CER in the present study, which could be moved
to section 2 and replaced with literature reviews of the role of vertical observations
in the cloud-aerosol-precipitation interaction studies, which are omitted, including the
measurements provided by CALIOP (Costantino and Bréon, ACP 2013; Zuidema, et
al. BAMS 2016), Cloudsat (Christensen et al. JGR, 2016; Chen et al., JAS 2016; Peng
J. et al., JAS), and TRMM (Wall et. al JAS 2014; Li et al., Rev Geophys, 2016; Guo
et al., ACP 2018). Besides, the preference for use of aerosol index rather than AOD
should be clarified in a more straightforward way, since there exist large uncertainties
in the retrieval of Ångström exponent over land.

3. L75-81: The fourth factor can be added here impairing the quantification of aerosol-
cloud interaction from observations: the vertical overlapping status of aerosol and cloud
layers (e.g., Costantino and Bréon, ACP 2013, doi; 10.5194/acp-13-69-2013; Huang et
al. JGR 2015, doi:10.1002/2014JD022898)

4. Section 2.2: The LTS is a proxy for the magnitude of the inversion strength in the
lower troposphere. The readers are curious for the meaning with regard to the various
LTS values. Large LTS means unstable conditions? Please clarify it. 5. L200-202:
Any references to support the argument “Under cloudy sky, the response of . . . have
larger retrieval biases”?? 6. In Fig. 4a, the samples of positive TOA albedo difference
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is almost equal to the samples with negative albedo difference. Besides, Fig. 4b-c has
a large fraction of positive albedo difference (more than 20%). How the authors claim
that “implying that as AI increases, the reflected solar shortwave radiation at TOA will
reduce over land while increase over ocean. ” More importantly, necessary discussion
is warranted for the difference of TOA albedo response to aerosol between over land
and ocean. 7. Extensive previous studies have pointed to the saturation effect as
the aerosol keeps rising. e.g, Breon et al. (Science 2002) argued that as the AI is
greater than 0.15, the CER will keep constant. From Fig. 5 in this manuscript, most
of the AI values in three regions over land are greater than 0.15. I wonder whether
there exists such saturation effect when the samples are divided into two parts taking
the threshold of AI=0.15? Or at the very least, the authors make sure to clarify the
number of samples (the ratio) with the AI values less than 0.15 over each region of
interest in this investigation. Also, the potential inference induced by saturation effect
should be taken into account in the future submission of revision. 8. In section 3.3.2.2:
Can “the degree of entrainment mixing” be represented by LTS? LTS is an indicator of
temperature inversion proposed for stratocumulus over ocean. Further justification is
needed. 9. Figure 9: why not show the The slopes of CER versus AI for the adjacent
ocean areas? The readers are curious to know the difference of this slope between
over land and ocean.

Minor comments: 1. L50: cloud droplet number -> cloud droplet number concentration,
and make sure to correct for all instances in the manuscript. 2. L310-317: It is well
known that much lower LTS (more unstable) and lower RH CT over land compared
with over ocean, which is not probably concerned about any aerosol effect, but about
the effect induced by the difference of underlying surface properties. Actually, even
over ocean, positive correlation between CER and AI is observed over south Atlantic
(e.g., in Fig. 2 of Nakajima et al. JGR 2001), and land (e.g., West US, West Africa in
Fig. 2 of Breon et al. Science 2002), we can see negative slope between CER versus
AI. It suggests that the relationship varies greatly by regions, and is still extremely
challenging to be interpreted as a causal connection. I suggest the authors rephrase

C3

https://www.atmos-chem-phys-discuss.net/
https://www.atmos-chem-phys-discuss.net/acp-2019-47/acp-2019-47-RC1-print.pdf
https://www.atmos-chem-phys-discuss.net/acp-2019-47
http://creativecommons.org/licenses/by/3.0/


ACPD

Interactive
comment

Printer-friendly version

Discussion paper

the section more accurately. 3. What is the actual number of samples for each bin in
Figures 4-7? Clarification in the figure caption will help the readers to better follow. 4.
What does it mean for the labelled number in different color in each panel in Fig. 5?
The slope? It is better to clarify in figure caption.

Interactive comment on Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp-2019-47,
2019.
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