Response to Reviewer #1°s Last Question:

Yuxin Zhao et al. (Author)

Question: As a last question, would you have any explanation for why in Figure 2, the ISCCP cloud
cover is sometimes larger than the CATS cloud cover? Do you think ISCCP is overestimating the cloud
cover by e.g. mistaking aerosols for clouds? Or do you think on the contrary that CATS is somehow
underestimating the cloud cover? If so, how would that be possible?

Since in the rest of the paper you consider the CATS cloud cover as the "truth", it is important to clarify
this point.

Response: We are very appreciated for reviewer providing this important comment! We think that
ISCCP sometimes overestimates the total cloud cover during daytime compared with CATS. By
comparing the spatio-temporal matched total cloud cover from ISCCP, CALIPSO alone and the
combined product from CALIPSO and CloudSat (that is, 2B-GEOPROF-lidar) during daytime, we find
that ISCCP still overestimates the total cloud cover over TP compared with those of other space-based
lidar and radar (figure not shown). Similar, Boudala and Milbrandt (2021) also found that ISCCP has
larger cloud cover than that of CALIPSO over mid-latitudes (e.g., the European continent). Tzallas et al.
(2019) noted that the larger cloud cover of ISCCP in the European continent is link to the relatively large
viewing zenith angle (VZA) of ISCCP. Knapp et al. (2021) also suggested that there is a VZA
dependence in the cloud cover of ISCCP. Previous studies have shown that spurious detection or missed
detection of clouds is the largest source of systematic errors in ISCCP results. For ISCCP, it is difficult
to distinguish between aerosols and thin cirrus clouds, which may lead to spurious cloud detections and
thus to an overestimation of clouds (Rossow and Schiffer, 1999). Above discussions are added in the
revised manuscript (see the Line 333-343).
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