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The authors make an assessment of emission controls during the heating season in
one of the most polluted cities in China. They performed field studies in Shijiazhuang
for two months, analyzed ions and trace elements in PM2.5, and used PMF and HYS-
PLIT model to investigate the sources and evolution processes of air pollution in and
around the city. This paper involves lots of work, and | find some results very inter-
esting, for example, the improvement of air quality due to emission controls is more
evident in suburbs than urban area. | can believe the emission control measures might
have considerable effectiveness in improving air quality, but | have doubts regarding the
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method of quantification this paper used, which does not look convincing to me. | don’t
see much scientific significance in this paper in its current form though it summarized
plenty of data and did some analysis. The paper is not well written and needs lots of
editing. My major concern is as follows: 1. The authors have found the height of mixed
layer and wind speed have a significant influence on air pollutant concentrations, but
they use an oversimplified method (Egs. 8 and 9) to quantify the impact of a single vari-
able (i.e., heating and emission controls) on air pollution, without excluding the effects
of meteorological conditions quantitatively. The method does not make sense.

Response: We agree with the views of the reviewer. Actually, Pi-heating from Eg.
(8) represents the increasing percentage (%) of atmospheric pollutant concentration
because of the combined effects of heating for cold winter and meteorological condi-
tions. Pi-action from Eq. (9) represents the decreasing percentage (%) of atmospheric
pollutant concentration because of the combined influences of control action and mete-
orological conditions. The related contents have been added to the revised manuscript
(on the line 350-352).

In this study, we focus on the calculation results from Eq. (9). The mean height of
mixed layer, the mean wind speed and temperature during the CAHP were lower than
those during the NCAHP (Table 1). Unfavorably meteorological conditions during the
CAHP had an offset effect on the control measures for emission sources. In view of
Eqg. (9), it can be seen that the positive values for Pi-action were more able to show
that control action was effective. If the values of Pi-action were negative, it shows that
the control effect is not obvious or unfavorably meteorological conditions counteract the
control effects. The related contents have been added to the revised manuscript (on
the line 363-367).

Here, we have only carried out qualitative analysis to the meteorological conditions.
However, for a short term process, there are no reliable quantitative methods based on
the related literature researches over the world for model simulation. The main reason
is that the simulation results of boundary layer and meteorology from the air quality

Cc2



model during heavy pollution process have larger uncertainty, which may obscure the
effect of controlled action.

In addition, in order to evaluate the environmental effectiveness of the control measures
for atmospheric pollution, the spatial variations of pollutants concentrations and the
source apportionment of PM2.5 were also analyzed in this study. The final conclusions
were the results of the comprehensive consideration.

2. The error bars in Fig. 3 are too long, and thus the average values are uncertain.
Some of the error bars are even longer than the reduction of concentrations caused
by emissions controls (calculated by Eq. 9). For example, the error bar of PM2.5
concentrations during the period of CAHP (blue bar) in the whole city is much larger
than the reductions compared to the NCAHP period (pink bar). There are many such
cases in Fig. 3, as well as in Fig. 7, which makes the quantification analysis based on
these data look not convincing.

Response: The error bars were the standard deviations of data in this study, which
represented the fluctuation of data. In this paper, the monitoring sites of air quality
distributed throughout the city of Shijiazhuang, which caused to the concentrations of
air pollutants have large spatial differences (Fig. 1). In addition, Shijiazhuang city
experienced several heavy pollution processes during the temporary emission control
action (Fig. 2), likely leading to the concentrations of air pollutants have larger temporal
differences. Therefore, the error bars are large in this study (as shown in Fig. 3). For
the same reasons, the error bars of the chemical components in PM2.5 are also larger
(Fig. 7).

As well known that the monitoring sites belonged to national, provincial and city con-
trolling points (as seen in section 2.2.1 in paper), and all of them are managed in a
standardized way. They all have QA/QC system. In addition, there is a strict quality
control for the collection and analysis of the ambient PM2.5, and as shown in section
2.2 in paper. Therefore, the quality of the data itself is guaranteed in this study.
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In this study, the decreased or increased values for the air pollutants or chemical
species concentrations during different control stages were calculated at each mon-
itoring sites, and the final results were obtained from the average values of these sites,
so that the uncertainty of results can be further reduced in paper. The related contents
have been added to supplemental material.

3. Some statement in the main text are very misleading. For example, in lines 366—367,
“Well known that the NO2 is mainly derived from the vehicle exhaust (Liu et al., 2017b).
Therefore, the control effect of motor vehicles was remarkable during the CAHP in
Shijiazhuang” And in lines 391-392, the authors say “Furthermore, the effects of
control measures for domestic coal might be worse during the CAHP.” | don’t think
the data and analysis this paper presents can lead to such conclusions. The authors
should be more precise what they find from their study.

Response: We agree with the views of the reviewer. The related statements have
been removed in the revised manuscript. In this paper, some statements and related
conclusions are not a causality to a large extent, but they do have some relevance.
What is the cause of the relevance between them, and we will do a detailed study later.

In addition, the writing of English has also been modified to some extent.

Please also note the supplement to this comment:
https://www.atmos-chem-phys-discuss.net/acp-2017-1001/acp-2017-1001-AC2-
supplement.zip

Interactive comment on Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp-2017-1001,
2017.
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Table 1. The meteorological conditions during the four stages (NCANHP, NCAHP, CAHP and ACA) of the TECA

period 1 Shyiazhuang.
NCANHP NCAHP CAHP ACA
Ave. SD. Ave. SD Ave. SD. Ave. 8D
Temperature () 84 3.6 74 24 31 38 0.7 27
Relative humidity (%) 717 17.0 734 157 715 180 833 181
Wind speed (m/s) 0.7 12 0.6 0.6 0.4 1.0 0.5 11
Height of mixed layer (m) 540 144 590 274 474 299 431 360

Ave. represents average value, S.D. represents standard deviation. NCANHP represents the no control action and no
heating period, NCAHP represents the no control action and heating period, CAHP represents the control action and
heating period. and ACA represents after control action.

Fig. 1.
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where Pihearng represents the increasing percentage (%) of atmospheric pollutant concentration
because of the combined effects of heating for cold winter and meteorological conditions; Pi-action
represents the decreasing percentage (%) of atmospheric pollutant concentration because of the
combined influences of control action and meteorological conditions; Cixcavmp represents the
concentration (ug/m?, CO: mg/m?) of atmospheric pollutant during the no-control action and no-
heating period; Cevcanp represents the concentration (pg/m3, CO: mg/m?) of atmospheric pollutant
during the no-control action and heating period; Cicuzp represents the concentration (ug/m?, CO:

mg/m?) of atmospheric pollutant during the control action and heating period.

Fig. 2.
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Fig. 1. Maps of the online monitoring stations and the filter membrane sampling sites in Shijiazhuang. The 24 online
monitoring stations mainly include Twenty-second Middle School (TSMS), Fenglong Mountain (FLM), High-tech
Zone (HTZ), Great Hall of the People (GHP), Century Park (CP), Water Source Area in the Northwest (WSAN),
University Area in the Southwest (UAS), Staff Hospital (SH), Gaoyi (GY), Gaocheng (GC), Xingtang (XT), Jinzhou
(JZ), Jingxing Mining District (JXMD), Lingshou (LS), Luquan (LQ). Luancheng (LC), Pingshan (PS), Shenze (SZ).
Wuji (W), Xinle (XL). Yoanshi (YS), Zanhuang (ZH), Zhaoxian (ZX) and Zhengding (ZD). The filter membrane
sampling sites are mainly located in TSMS, LQ and LC.

Fig. 3.
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Fig. 2. The variations of atmospheric pollutants concentrations during the four stages (NCANHP, NCAHP, CAHP
and ACA) of the TECA period in Shijiazhuang.

Fig. 4.
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Fig. 3. The concentrations variations of PM2s, PMio and gaseous pollutants during the four stages (NCANHP,
NCAHP, CAHP and ACA) of the TECA period in Shijiazhuang. Error bar represented standard deviation.

Fig. 5.
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Fig. 7. The variations of chemical species in PMa 5 during the four stages (NCANHP, NCAHP. CAHP and ACA) of
the TECA period. Error bar represented standard deviation.

Fig. 6.
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