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The study analyzed the spatial and temporal characteristics of nocturnal ozone increase
(NOI) events over the Pearl River Delta (PRD) region in southern China. A long-term
(2006-2019) record of the NOI events were identified based on surface ozone
measurements and meteorology reanalysis, and interpreted with vertical lidar
measurements and a regional model simulation. The results showed that low-level jets
(LLJs) and convective storms (Conv) were the main drivers of the NOI events. Underlying
processes were also analyzed using sample NOI events. 

 

Overall, I think this is a well conducted study, offering quite comprehensive information on
the NOI events (trend, seasonal variation, spatial distribution, triggering process) over the
PRD region. In particular, the study emphasized the important role of vertical transport,
combined with daytime ozone levels for the occurrence of NOI.

 

The presentation of the manuscript is also clear and in general concise. I recommend
publish on ACP after the following comments been addressed.

 



Specific comments

1. Page 5, Section 2.1

For the definition of NOI, how did you define “remaining for at least 1h” as hourly ozone
measurements were used. For example, in Figure 9a, there was a second ozone peak at
0300 am. Would you define this peak as a NOI event?

2. Page 6, Section 2.2

The definitions of LLJ and Conv events need some further clarification. In the analysis
below, there are LLJs, Conv, and LLJs&Conv events. How did you define LLJs&Conv? Were
they also accounted in the LLJs or Conv events?

3. The title of Section 2.2 “simulated meteorological data”

Suggest change it to “Meteorology reanalysis data”, to avoid confusion with the WRF
simulated meteorology.

4. Section 2.4

The dry deposition process (DDEP) was included in the process analysis, however, when
using Figure 10, DDEP was not shown there even for the surface ozone concentration. This
seemed to be unclear and unexplained. Can you please check and clarify it?

5. Line 438-440, and in Abstract.

How about the 16% of NOI events attributed to LLJs&Conv? Were these events triggered
by LLJs or Conv?

6. Page 14, Section 3.5



In Figure 7, there were three stations in the southern part that showed very high NOI
frequencies, while the LLJs frequencies were low there. Can you explain and discuss this
feature?

7. Section 3.5, Figure 8

It is not clear that why analyzing the difference between urban and rural areas could
elaborate the effect of meteorological process. Based on their locations (Figure 7a), the
difference between urban and rural areas may not reflect their urban vs. rural land cover,
but their different spatial locations. Please clarify.

8. Technical comments:

Line 300, “Hance” should be “Hence”

Line 308, figure caption, “blue” should be “orange”

Line 425, “improve the next day chemical budget”. The word “improve” is misleading
here.
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