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Heterogeneous reaction of NO2 on wet surfaces is an important source of HONO. However,
there are still many uncertainties in the research on the mechanism of the heterogeneous
reaction of NO2 to produce HONO, and a complete consensus has not yet been reached in
the scientific research community. Pseudo-steady-state calculations and model simulations
also show that HONO levels will be greatly underestimated by considering only
homogeneous chemical reactions. At present, the assessment of the contribution of the
heterogeneous reaction of NO2 to HONO in the vertical boundary layer has not been fully
determined, which hinders the in-depth understanding of the distribution characteristics of
tropospheric HONO, the transformation and formation process and its environmental
effects. In addition, the research on HONO and its precursors in coastal and offshore
scenarios is not sufficient, resulting in a lack of understanding of the ocean-atmospheric
nitrogen cycle and the sea-land-atmosphere interaction.

Xing et al. can not only provide data support for the improvement of atmospheric
chemistry models, but also provide new insights for exploring the vertical sources of
HONO on land and sea and the effect of photolysis on the oxidation capacity of the upper
atmosphere, but also for the prevention and control of atmospheric composite pollution
and PM2.5. The synergistic control with O3 provides new scientific basis and clues. I suggest
publication in ACP after minor revision. The detailed comments are as follows:

In this study, the uncertainty evaluation is imperfect. I suggest the authors to add a
section or even in the supplement to explain the uncertainties of data or how
trustworthy of the presented data in this manuscript.
The authors should explain the meaning of this works clearly. Moreover, I suggest to
shorten the abstract, which is quite long and contains too many details.
The methodology section is too simple, especially in the vertical profile inversion
module. Authors should provide detailed descriptions even in supplement.
Section 3.4: The case study is too subjective. The authors should add detailed reasons
for the case selection. Furthermore, section 3.4.2 lacks of sufficient proof.
The conclusion is too long and should be shorten. Moreover, the implication the ship-
based observation should be also added.
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