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The manuscript entitled “Measurement report: Production and loss of atmospheric
formaldehyde at a suburban site of Shanghai in summertime” by Wu Yizhen et al. reports
the observation-based budget analysis of formaldehyde in a suburban area of Shanghai.
Although the authors showed convincible measurements of HCHO as well as VOCs, NOx,
O3, etc., the estimation of HCHO sources and sinks might suffer from major flaws (as I will
explain in the following). Moreover, the concentration level and the diurnal variation of
HCHO at the specific site are not beyond our common knowledge. I don’t see the add-
value of the reported data. Therefore, I would recommend the publication only if the
authors well addressed my following comments.

General comments

The estimation of secondary HCHO looks quite unreliable. In the introduction part, the
authors listed several previous studies using different methods to discriminate primary
and secondary HCHO. However, in the manuscript, HCHO/NOx ratio is used. It is a
simple one compared to PCA, multi-linear regression, etc.. But it may have large
uncertainties. Especially, compared to the one proposed by de Gouw et al. (2005),
HCHO/NOx dose not well consider photochemical aging processes. For example, HCHO
and NO could be high in fresh emissions (e.g., vehicle exhaust) while HCHO and NO2
could be high in an aged plume, this would result in same HCHO/NOx ratio for both
cases. Therefore, the rationale / validity of applying HCHO/NOx method for the
observation site is necessary, and yet is missing in the manuscript. The same for the
uncertainty analysis. Moreover, since the authors have a comprehensive dataset of
various VOCs, OVOCs, etc., it is possible to apply de Gouw’s method. It would be better
to see the comparison of the secondary contribution derived from the two methods.
The calculation of HCHO production is even problematic. On the one hand, Eq. 2
assumes HCHO production has reached steady state, or it represents the maximum
HCHO production at given levels of VOC precursors and oxidants. the steady state
assumption might be violated when fresh emitted VOCs are mixed in the detected air
mass. For example, strong isoprene emission nearby around noon. On the other, Eq. 2



estimates the in-situ HCHO production at the very time point of VOCs measurement.
This means, if the detected air mass is to a large extent photochemically aged, the
measured HCHO is most likely not formed from the in-situ production. In such a case,
results from Eq. 2 cannot represent the real HCHO sources. Therefore, it is better to
apply a time-dependent photochemical model for calculating HCHO production.
The authors specifically mentioned in the introduction that the missing production of
HCHO exists in many studies. However, they did not describe the situation in this
study. Even the authors estimate the contribution of different VOCs to HCHO
production, the audience still could not know which measured VOCs / photochemical
process / unmeasured species is important for understanding the “missing production”.
According to Fig. 9a, the calculated net P(HCHO) is generally higher than the measured
d[HCHO]/dt during daytime, given the uncertainty of net P(HCHO) (~28%) and HCHO
measurement (~10%). This indicates, either P(HCHO) is overestimated or D(HCHO) is
underestimated. However, the authors did not go into details of possible reasons.

Specific comments

Line 98: The measured data of HCHO, methane, other trace gases, and meteorological
parameters are averaged over 1h. Although the GC system measuring VOCs provides data
with 1h time step, the actual sampling time interval might not be 1h. Therefore, the time
average should be applied to the VOCs sampling interval.

Line 356: “Figure 9a shows that our net HCHO production are in good agreements with
the observed HCHO rate of change”. This might not be true as I described above.

Line 362 - 363: The uncertainty of the net P(HCHO) should be given.
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