
Responses to referee #1: 

We highly appreciate the referee’s valuable comments and instructive suggestions. We have addressed each 

comment as below. Corresponding revisions have been made in the manuscript. 

  



This work reports vertical profiles of absorption during summer 2014 at a semirural area in the North 
China Plain. Profiles up to 1 km a.g.l. were measured by a single wavelength absorption monitor onboard 
a tethered balloon. Even though the area where the flights took place is reported as semi rural the 
measured concentrations are high and comparable to many polluted urban areas, as the authors state in 
the abstract (p1 l23-24). However in the manuscript no comparison is found between the surrounded areas 
and the area where the flights took place. Under such high concentrations, a validation in my point of view 
is required (see also my comment below). In addition, the authors do not report the diurnal and, most 
important, temporal cycle of absorbing aerosol in that area. The reader is left questioned whether the 
reported concentrations correspond to the maximum, minimum or average concentrations in that area. 

Even though the vertical profile analysis done in this work is, in my point of view, complete and 
comprehensible with assistive figures, it is not complemented by any discussion on the surrounding area 
and the particulate temporal variations. I also found disappointing that instead of showing a map of the 
measurement area, a reference is used instead. The manuscript must be complete by itself.  

We thank the referee for the helpful comments. The figure mentioned in the manuscript shows the spatial 
distribution of average aerosol optical depth (AOD) at 550 nm from the level 2 version of the Moderate 
Resolution Imaging Spectroradiometer (MODIS) data (Levy and Hsu, 2015) during April 2013 and March 2015 
in the NCP (Fig.1 in Ran et al., 2016). Considering that no extra information was given, we did not put this figure 
in the manuscript. Instead, a description of the sampling site (38°14’N, 115°44’E, miswritten as 38.14°N, 
115.44°E there) was present with the cited reference Ran et al. (2016), which has just been published in 
Atmospheric Environment. However, we agree with the referee that the manuscript should be complete by itself. 
Thus, an illustration of the AOD distributions in different months of 2014 in the NCP is given in the revised 
manuscript to provide a direct view of the site and its surroundings. It could also cast some light on the seasonal 
variation of ambient aerosols in the area where launches of the tethered balloon were carried out, since 
measurements of absorbing aerosols are unavailable to obtain the temporal variation in that area. 

The feature of regional aerosol pollution with clearly defined pollution centers could be recognized from the 
AOD distributions in different months of the year 2014 (Fig. R1, also as Fig. 1 in the revised manuscript). The 
level of AOD in Raoyang could well represent regional aerosol conditions in central NCP in July 2014, the month 
when most of tethered balloon flights took place (Fig. R1c). Moreover, given severe regional aerosol pollution in 
the NCP, it was understandable that reported BC concentrations in the semirural site of Raoyang were quite high 
and even comparable to some polluted urban centers in the world.  

However, it should be noted that the seasonal cycle of ambient aerosols depends on both the aerosol loading and 
the relative humidity. As a consequence, the seasonal variation of ambient aerosols obtained from the AOD 
distributions might not be able to fully represent that of the aerosol loading, not even to mention that of absorbing 
aerosols. Besides, the diurnal cycle of absorbing aerosols would also be affected by the evolution of the mixing 
layer and meteorological parameters such as wind speed and direction. Therefore, it is complicated to draw a 
definite conclusion only from the AOD dataset about to what extent reported BC concentrations represent the 
spatiotemporal variability in this area. 

To gain more confidence in the spatial representativeness of the sampling site, BC emissions (0.25°×0.25°) from 
four sectors in 2012 in the NCP region were obtained from the multi-resolution emission inventory for China 
(MEIC, http://www.meicmodel.org) model. Figure R2 (also as Fig. S1 in the supplement) shows the spatial 
distribution of BC emissions from the sector of industry, power, residential activity and transportation. Centers of 
intense emissions could be clearly seen, generally coincided with pollution centers in the AOD map. According to 
the emission inventory of BC, the site of Raoyang could represent the regional situation, also might be influenced 
by several centers with heavy industry and transportation emissions in the surrounding area. 



 
Figure R1. The spatial distribution of averaged MODIS aerosol optical depth (AOD) at 550 nm in (a) January; (b) April; (c) 
July; (d) October, 2014 in the NCP. The locations of the semirural site Raoyang and major cities are respectively marked by 
square and dots. Only grids with the fraction of valid data exceeding 30% in the month are shown. 

 
Figure R2. The spatial distribution of BC emissions from the sector of (a) Industry; (b) Power; (c) Residential Activity; (d) 
Transportation, based upon the emission inventory from the MEIC Model. 



Furthermore, seasonal and diurnal variations of surface BC mass concentrations were analyzed on basis of about 
six-year measurements (from 2006 January to 2012 July with the data completeness of 77.5%) using an 
aethalometer (Model AE-31, Magee Scientific, USA) with a temporal resolution of 5 min in Gucheng, about 
90 km north of Raoyang (Zhang et al., 2015). BC mass concentrations averaged about 9.6±8.4 μg m-3 during 
2006 and 2012 in Gucheng, with a lower level in summer and spring. The diurnal cycle of BC mass 
concentrations indicated higher values at night and a low valley in the afternoon. Similar to Raoyang, Gucheng is 
a semirural site surrounded by city clusters in the NCP (Fig. R1). Measurements at both sites showed a high level 
of BC that was comparable to many polluted urban areas, which might be surprising but understandable in such a 
severely polluted region. Also due to the similarity in the AOD level and BC emissions at both sites, BC mass 
concentrations measured in summer at Raoyang might probably be lower than that in other seasons. 

Following above discussions, we have revised the manuscript as: 

P3, L11, “The spatial distribution of average aerosol optical depth (AOD) at 550 nm acquired from the level 2 
version of the Moderate Resolution Imaging Spectroradiometer (MODIS) data (Levy and Hsu, 2015) is also 
displayed in Fig. 1. The feature of severe regional aerosol pollution with clearly defined pollution centers could 
be recognized from the AOD distributions in different months of the year 2014. The level of AOD in Raoyang 
could well represent regional aerosol conditions in NCP in July 2014, the month when most of tethered balloon 
flights took place (Fig. 1c). The AOD distributions could also cast some light on the seasonal variation of ambient 
aerosols in the area where launches of the tethered balloon were carried out, since measurements of absorbing 
aerosols are unavailable to obtain the temporal variation in that area. However, it should be noted that the 
seasonal cycle of ambient aerosols depends on both the aerosol loading and the relative humidity. As a 
consequence, it is complicated to draw a definite conclusion only from the AOD dataset about to what extent 
reported BC concentrations in this study represent the spatiotemporal variability in the area. A further 
examination on BC emissions (0.25°×0.25°) from four sectors (industry, power, residential activity, and 
transportation) in 2012 in the NCP region was performed on basis of emission data generated from the 
multi-resolution emission inventory for China (MEIC, http://www.meicmodel.org) model. It could also tell from 
the emission inventory of BC, that aerosol conditions at the site of Raoyang well represents the regional situation, 
with influences from several nearby emission centers (Fig. S1).  

Moreover, it was found that another semirural site Gucheng, about 90 km north of Raoyang, shared a similarity 
with Raoyang in the AOD level as well as BC emissions. Seasonal and diurnal variations of surface BC mass 
concentrations in Gucheng were analyzed on basis of about six-year measurements (from 2006 January to 2012 
July with the data completeness of 77.5%) using an aethalometer (Model AE-31, Magee Scientific, USA) with a 
temporal resolution of 5 min (Zhang et al., 2015). BC mass concentrations averaged about 9.6±8.4 μg m-3 during 
2006 and 2012 in Gucheng, with a lower level in summer and spring. The diurnal cycle of BC mass 
concentrations indicated higher values at night and a low valley in the afternoon. Thus, it might be expected that 
BC mass concentrations measured in summer at Raoyang were probably lower than that in other seasons.” 

Additionally, the authors report a multiple scattering optical enhancement factor C equal to 2.52 using a 
mass attenuation cross-section equal to 12.5 m2 g-1. I strongly support enhancing that part, as it holds the 
greatest interest. The authors should give more details on how the C factor was calculated and provide, as 
a minimum, a graphical representation of the results. As an example, Ferrero et al. (2011) reports C equal 
to 2.05 instead. The AE-51 cannot operate on a 24/7 basis. It was never designed to do so. Therefore, the 
authors should provide more details on how they conducted the comparison. 

We totally agree with the referee that we should strengthen the part regarding the calculation of the C factor in the 
manuscript, considering its importance to data processing and subsequent discussions. We also agree with the 
referee that AE-51 is in principle not designed to be operated around the clock. Continuous comparative 
measurements using AE-51, AE-31, and MAAP were however carried out, in order to obtain a proper size of the 



data for the calculation of the C factor in limited time period. A daily check of the flow rate was performed using 
a Gilibrator-2 Diagnostic Kit (Sensidyne, USA), to ensure the stability of the flow and thus data quality. 

The calculation of the C factor was based upon concomitant aerosol absorption measurements using AE-51, 
AE-31 and MAAP for about 1 week in Beijing. The actual wavelength of MAAP is 637 nm instead of the 
nominal wavelength of 670 nm (Müller et al., 2011), as pointed out by one of the referees for Ran et al. (2016). 
Accordingly, we have corrected all related results in the revised manuscript. 

Three steps were taken to obtain the C factor. Firstly, aerosol absorption Angström exponent (α) for the spectrum 
over the span of 637 and 880 nm was estimated using AE-31 measurements at the channels of 660 and 880 nm. 
Attenuation coefficients at 660 and 880 nm were corrected to derive absorption coefficients σAE-31,660nm and 
σAE-31,880nm. The correction scheme was the same as that in Ran et al. (2016). Then, α was calculated from: 

AE-31,660nm AE-31,880nmln( ) ln( )
ln(880) ln(660)
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−
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Secondly, σMAAP,880nm was quantified from σMAAP,637nm following the spectral dependence of aerosol absorption 
coefficients in the form of λ-α: 

MAAP,880nm MAAP,637nm
880( )
637

ασ σ −= × .                    (R2) 

Finally, σMAAP,880nm were taken as real values of absorption coefficients at 880 nm. Reduced major axis regression 
of attenuation coefficients σAE-51,880nm (ATN<10) measured by AE-51 and absorption coefficients σMAAP,880nm 
calculated from MAAP and AE-31 yielded the C factor of 2.98±0.05 with 95% confidence (Fig. R3, also as Fig. 2 
in the revised manuscript). 

 
Figure R3. Reduced major axis regression of attenuation coefficients σAE-51,880nm (ATN<10) measured by AE-51 and 
absorption coefficients σMAAP,880nm calculated from concomitant MAAP and AE-31 measurements in the comparative test. 
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Accordingly, revisions have been made in the manuscript as: 

P6, L6, “The C factor was derived from a surface comparative test for about 1 week in Beijing among AE-51, a 
7-wavelength aethalometer (Model AE-31, Magee Scientific, USA) and a multi-angle absorption photometer 
(MAAP, Model 5012, Thermo, USA). Continuous operation of AE-51 was carried out in order to obtain a proper 
size of the dataset in limited time period, despite that AE-51 is in principle not designed to be operated around the 
clock. A daily check of the flow rate was performed using a Gilibrator-2 Diagnostic Kit (Sensidyne, USA) to 
ensure the stability of the flow and thus data quality.”  

P6, L30, “Three steps were taken to obtain the C factor. Firstly, aerosol absorption Angström exponent (α) over 
the spectrum span of 660 and 880 nm was derived from absorption coefficients σAE-31,660nm and σAE-31,880nm, which 
were corrected from attenuation coefficients at 660 and 880 nm measured by AE-31. Hence, α was calculated 
from: 

AE-31,660nm AE-31,880nmln( ) ln( )
ln(880) ln(660)

σ σ
α

−
=

−
.                           (2) 

Secondly, α for the spectrum of 660 and 880 nm was used to represent α over the span of 637 and 880 nm. 
Therefore, σMAAP,880nm was quantified from measured σMAAP,637nm following the spectral dependence of aerosol 
absorption coefficients in the form of λ-α: 

MAAP,880nm MAAP,637nm
880( )
637

ασ σ −= × ,                          (3) 

Finally, reduced major axis regression of attenuation coefficients σAE-51,880nm (ATN<10) measured by AE-51 and 
absorption coefficients σMAAP,880nm calculated from MAAP and AE-31 yielded the C factor of 2.98±0.05 with 95% 
confidence (Fig. 2).” 

On top of that, I recommend the authors to read Hyvarinen et al., (2013, doi:10.5194/amt-6-81-2013). In 
that work MAAP was reported to underestimate BC concentrations even when the sample was measured 
onto fresh sample-spots. Even though MAAP and AE51 use different methods to derive BC mass (or 
absorption) the sampling strategy remains the same; sample is accumulated on a sample spot. Even though 
the face velocity of AE51 is a factor of 3 lower than that of MAAP, it does not exclude that the effect 
described in Hyvarinen et al., (2013) does not take place here. The comparison performed here, but 
discussed too briefly, can shed a light on this. It will also add value to the vertical profiles shown in this 
work. 

We appreciate the referee’s valuable suggestion. Hyvärinen et al. (2013) reported an artifact in measuring BC 
mass concentrations using MAAP, namely, an underestimation after a spot change. This artifact was considered 
possibly to be associated with erroneous dark counts in the transmitted light photodetector and an instrument 
internal averaging procedure of the photodetector raw signals. It was stated that this artifact could be observed 
with a BC mass accumulation rate, as the product of BC mass concentrations and the flow rate of MAAP, larger 
than 0.04 μg min−1, which corresponds to 3 μg m−3 at the flow rate of 1 m3 h−1. However in this study, no apparent 
underestimation of BC mass concentrations was found at the beginning of a spot, in comparison with the last 
several samples collected on the previous spot, even for cases where BC mass concentrations exceeded 8 ug m−3, 
which stood for an accumulation rate of 0.107 μg min−1 with the flow rate of 0.8 m3 h−1 here (Fig. R4, also as Fig. 
S2 in the supplement). Consequently, no corrections were needed for the MAAP measurements in this study as in 
Hyvärinen et al. (2013). As for aethalometers, either AE-31 or AE-51, no such effect has been encountered in 
current experiment and previous studies, also no related literature has been found. Nonetheless, we have added 
some discussions on this issue in the revised manuscript to leave it open to the community. 

P6, L23, “Hyvärinen et al. (2013) reported an artifact of underestimated BC mass concentrations after a spot 
change and attributed it to yet unconfirmed causes as erroneous dark counts in the transmitted light photodetector 
and an instrument internal averaging procedure of the photodetector raw signals. It was stated that this artifact 

https://www.google.com.hk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0ahUKEwjqkM_X-vHMAhXFDywKHV6nBZIQFgg6MAc&url=%68%74%74%70%3a%2f%2f%73%68%6f%70%2e%73%65%6e%73%69%64%79%6e%65%2e%63%6f%6d%2f%61%69%72%2d%73%61%6d%70%6c%69%6e%67%2d%70%75%6d%70%73%2d%61%6e%64%2d%65%71%75%69%70%6d%65%6e%74%2f%63%61%6c%69%62%72%61%74%69%6f%6e%2d%65%71%75%69%70%6d%65%6e%74%2f%67%69%6c%69%62%72%61%74%6f%72%2d%32%2d%70%72%69%6d%61%72%79%2d%61%69%72%2d%66%6c%6f%77%2d%63%61%6c%69%62%72%61%74%6f%72%2f&usg=AFQjCNEgdrz1phKbBR68HAqjNKyUMJGDFw�


could be observed with a BC mass accumulation rate, as the product of BC mass concentrations and the flow rate 
of MAAP, larger than 0.04 μg min−1, which corresponds to 3 μg m−3 at the flow rate of 1 m3 h−1. However, no 
apparent underestimation of BC mass concentrations was found in this study, even for cases where BC mass 
concentrations exceeded 8 ug m−3 (Fig. S2). Consequently, measured σMAAP,637nm without any corrections were 
used for subsequent calculations and taken as real values.” 

 
Figure R4. A comparison between measurements using MAAP across filter spot changes for cases where BC mass 
concentrations exceeded 8 ug m-3. Data points (with a temporal resolution of 1 min) collected before and after a spot change 
were denoted by the same marker in the same color. 

My last remark concerns the smoothing algorithm. I understand that on a single wavelength monitor a 
smoothing algorithm is primarily used to remove outliers and make measurements more presentable. 
Under this perspective the authors provide adequate information on the smoothing process. However, 
multi-wavelength miniature absorption instruments are on the way and a proper smoothing algorithm is 
essential in calculating the angstrom exponent, as an example. Therefore I strongly encourage the authors 
to provide a comparison of unsmoothed dataset against those of the proposed algorithm and of Hagler et al. 
(2011). 

We thank the referee for this helpful comment. We proposed in this study a new smoothing algorithm, Fluctuation 
Minimizing Smoothing (FMS). With properly chosen smoothing window and smoothing count, data fluctuation 
resulted from the high temporal resolution could be effectively minimized. A comparison was made between 
unsmoothed data, smoothed data using the FMS approach in this study and the ONA method in Hagler et al. 
(2011), as well as 20-m averaged data using those two algorithms. Two examples are given below to show that 
both algorithms could well deal with noises in the signal without introducing artificial features (Fig. R5, also as 
Fig. 3 in the revised manuscript). However, the FMS method was found to be more capable of reliably removing 
outliers in some cases (e.g., Fig. R5d-R5f). The comparison indicated that the FMS procedure reduced more 
fluctuation, meanwhile still preserved reasonable variability of the data. 



 
Figure R5. (a) Unsmoothed BC mass concentrations measured with a temporal resolution of 1 s on July 1, 2014 (09:02-09:41 
LT). Data points collected from the ascending and descending process are respectively marked in black and grey dots. (b) 
Smoothed BC mass concentrations using two algorithms. Data points processed by the ONA method are displayed in large 
pink dots for the ascent and in light green color for the descent. Data points processed by the FMS method are denoted by 
small red dots for the ascent and green dots for the descent. (c) 20-m averaged profiles based upon smoothed data using two 
algorithms. Dots indicate 20-m averages, with standard deviations in error bars. Results from the ONA and FMS methods are 
respectively given in the color of light blue and blue for the ascent, while in the color of light purple and purple for the 
descent. (d)-(f) Measured and processed BC vertical profiles on July 8, 2014 (08:41-09:21 LT). The caption is the same as 
that in (a)-(c). 

Following the referee’s suggestion, we have revised the manuscript as: 

P5, L23, “A comparison was made between unsmoothed data, smoothed data using the FMS approach in this 
study and the ONA method in Hagler et al. (2011), as well as 20-m averaged data using those two algorithms. It 
was found that both algorithms could properly deal with data fluctuation caused by instrumental noises without 
introducing artificial features (e.g., Fig. 3a-3c). However, the FMS method seemed to be more capable of reliably 
removing outliers in some cases (e.g., Fig. 3d-3f). The comparison indicated that the FMS procedure could 
effectively reduce data fluctuation while still preserve reasonable variability of the profile.” 

Moreover, we have corrected a mistake in the description of the smoothing algorithm. 

P5, L8, “…, where i=1,2,…,N-1,N and j=1,2,…,n-1,n;” 



Minor comments p1, L23-25. Please specify which polluted urban areas you are referring to. 

We have specified the polluted areas in the revised manuscript as: 

P1, L22, “During the field campaign, Cm averaged about 5.16±2.49 μg m-3, with a range of 1.12 to 14.49 μg m-3, 
comparable with observational results in many polluted urban areas such as Milan in Italy and Shanghai in 
China.” 

p3, L5-10. Please add an image of the area, instead of a reference. Currently this work is somewhat 
incomplete. 

We have added a figure as Fig. 1 in the revised manuscript to show the site and its surrounding area, as given in 
the response to the first comment. 

p3, L19. what exactly does that statement means. Can you specify the conditions under which the AE-51 
cannot operate. I am a bit surprised as this instrument has been used in drones moving with km h-1 speed. 

We thank the referee for pointing out the ambiguous statement. Actually, the reason for lack of data is not that 
AE-51 itself could not operate under strong winds, but that the violent swing of the tethered balloon and the 
instrument caused poor data quality. As long as the tethered balloon could maintain stable and the instrument kept 
its posture, valid data could be obtained even under continuous winds if not so strong. However, the randomly 
varying wind gusts could bring about large artificial variations in measured data. During one launch, the drier 
prior to the inlet of AE-51 was even torn apart by strong winds. Under such situations, the measurements were 
considered invalid and the data were discarded. To be clearer, we have revised the manuscript as: 

P4, L11, “Lack of data for several ascending or descending processes was primarily caused by discarding invalid 
data under wind gusts, which led to the violent swing of the tethered balloon and poor data quality.” 

p5, L9. please provide more details on how the artifacts were addressed. Start by briefly mentioning what 
artifacts you are referring to. This is not obvious to the reader. The manuscript should be complete. 

We have given a more detailed description of the artifacts and the way they were addressed in the revised 
manuscript as: 

P5, L30, “Measured σAE-51,880nm suffered from systematic biases introduced by the filter-based technique. In order 
to determine BC absorption coefficients (σBC) from σAE-51,880nm, corrections were required to tackle with three 
types of artifacts. The shadowing effect, an artifact that results in gradual artificial reduction in σAE-51,880nm due to 
the saturation of the filter with increasing aerosol loading, leads to an underestimation of σBC and a discontinuity 
after changing to a new sample spot (Weingartner et al., 2003). Various methods have been developed to address 
the shadowing effect (Weingartner et al., 2003; Virkkula et al., 2007; Ran et al., 2016). However, this artifact 
could be neglected in this study, since no ATN exceeded 20 with a new filter for each launch. The other two 
artifacts cause an overestimation of σBC by enhancing light attenuation, either due to aerosol scattering or the 
multiple scattering of filter fibers (Weingartner et al., 2003; Arnott et al., 2005; Schmid et al., 2006; Collaud Coen 
et al., 2010). A correction factor (C) was needed to correct these two artifacts.” 

p6, L5-6. how does this affect the measurements. What is the diurnal variation in this area? 

The dataset was largely collected in the morning and evening as could be found in Table 1, since a stable 
condition suitable for launches of the tethered balloon were often encountered then. Around the midday and in the 
afternoon, surface wind speed usually increased (Fig. R6). It often became very difficult to launch the tethered 
balloon, due to strong winds and sometimes strong vertical wind shear even not high above the ground. 



 

Figure R6. The average diurnal cycle of surface wind speed measured by the automatic weather station at the site on days 
when tethered balloon flights took place (black line). Color shows the probability of wind speed with an interval of 0.5 m s-1 
encountered at different time with an interval of 5 min. 

p6, L29. I suspect a typo at Larzridis, 2011  

Thank you. We have corrected the typo in the revised manuscript. 

On page 6 the authors mention two methods from estimating the boundary layer height. Please discuss the 
differences in PBL height from these two methods. 

Following the referee’s suggestion, a comparison was made between the mixing height determined from profiles 
of mBC using the gradient method (Hm,BC,gradient) and the sigmoid function (Hm,BC,sigmoid) for typical daytime BC 
vertical profiles. It was found that results from the two methods generally agreed quite well with each other, with 
a difference of less than 2 % (Fig. R7, also as Fig. S5 in the supplement). In addition to reliably estimating the 
mixing height as the gradient method, the sigmoid function could also directly provide parameters including Cms, 
Cfs, and He. Therefore, the sigmoid function was applied in the manuscript to obtain all those parameters for 
typical daytime BC vertical profiles. 

Above discussions have been added in the revised manuscript. We have also added Fig. S3 in the supplement (Fig. 
R8 here) to show the demonstrated well agreement among mixing heights estimated from vertical profiles of mBC 
using the gradient method (Hm,BC,gradient) and that of θ (Hm,θ) and q (Hm,q) for the entire dataset. 

P8, L21, “The mixing height could be determined by applying the gradient method to the entire dataset (Seibert 
et al., 2000; Kim, et al., 2007). Generally, the mixing height determined from profiles of mBC (Hm,BC,gradient) agreed 
well with that from profiles of θ (Hm,θ) and q (Hm,q) as shown in Fig. S3.” 

P8, L30, “A comparison was made between Hm,BC,gradient and Hm,BC,sigmoid for typical daytime BC vertical profiles. 
Results from the two methods agreed quite well with each other, with a difference of less than 2 % (Fig. S5). In 
addition to reliably estimating the mixing height as the gradient method, the sigmoid function could also directly 
determine parameters including Cms, Cfs, and He. Therefore, the sigmoid function was chosen to obtain all 
parameters for typical daytime BC profiles.” 



 
Figure R7. A comparison between mixing heights estimated from vertical profiles of mBC using the gradient method 
(Hm,BC,gradient) and the sigmoid function (Hm,BC,sigmoid) for typical daytime profiles. 

 
Figure R8. A comparison among mixing heights estimated from vertical profiles of mBC using the gradient method 
(Hm,BC,gradient) and that of θ (Hm,θ) and q (Hm,q) for the entire dataset. 



p7, L16-17. Were these frequent vertical profiles complemented by ground measurements somewhere close 
by? 

Unfortunately, ground measurements of black carbon mass concentrations are not available. 

p8, L1-2. Was there any measurements performed the previous night. What was the result? 

There were no measurements carried out the previous night of July 1 due to strong winds. The experiment was 
designed to collect nighttime vertical profiles, and also to conduct continuous measurements across several days, 
but the outcome was eventually decided by the weather. 
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