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This study conducted observations at Fukue Island, located in the East Asian outflow region, from 

December 2023 to May 2024, covering both winter and spring seasons. The authors collected 

aerosol samples with different size fractions and analyzed a wide range of chemical components. 

Overall, this work provides a valuable observational dataset for improving our understanding of 

aerosol chemistry in the East Asian outflow region and its potential implications for ocean 

biogeochemistry. However, the current manuscript could be further improved in terms of data 

analysis and the interpretation of the results. Below, I provide several comments and suggestions 

that may help strengthen the manuscript. 

We appreciate the reviewer’s careful review of our manuscript and useful comments which helped 

improve its quality. The major revisions are summarized as follows: 

1. The title was changed to “Size-segregated characterizations of Fe in aerosols in East Asian 

outflow in winter and spring: Source apportionment and bioaccessibility” 

2. Revisions of the supporting information to support the data analyses such as multilinear 

regression used in this study and data interpretations. 

3. Comparing Fe concentrations and fractional solubilities with those in several previous studies 

were included in Section 3.4. 

*The comments from the reviewers are presented in black font in this document and the authors’ 

responses to the comments are presented in red font. 

 

Major Comments 

(1) Line 262: The authors reported an uncertainty of 60% for Si. It would be helpful if the authors 

could provide further details on how this uncertainty was estimated. In addition, since Si was 

subsequently used as an important tracer for estimating dust contributions, the authors may 

consider discussing whether such a relatively large uncertainty could introduce substantial 

impacts on the derived dust contributions. 

This value was derived from the comparison of Si concentrations with the independent 

measurements using an LVS at a different sampling site (Tamanoura) in Fukue island (Table S3 

in SI of the original manuscript). As this comparison was not performed at the same site, this 

evaluation was not formal, and indeed we consider that this was a pessimistic evaluation. We 

modified this and relevant sentences as follows. 



“The high-temporal resolution measurements of Si very well captured the variations in Si 

concentrations compared to those at Tamanoura site (r2 = 0.91) but showed the systematic biases 

(about 60%). This can be caused by that measurements for Si quantification using PX-375 were 

not rigorously calibrated using ambient samples (see Section 2.1). We discussed the impacts of 

the uncertainties related to the systematic biases in Si concentrations at our site on the data 

analyses in Sections 3.3.1 and 3.3.2.” 

 

As to the impacts on the multilinear regression analysis, this uncertainty does not affect the results 

so much. This is because the relative variations in concentrations are much more critical to 

constrain the regressed results than the absolute values of concentrations (as demonstrated in our 

previous study (Miyakawa et al., 2023)). Table S3 and Fig. S7 indicate that the high-temporal 

resolution measurements very well captured the variations in Si concentrations (r2 = 0.91). This 

indicated that the data analysis using the temporal variations in Si concentrations was acceptable. 

In this study, we tested the case reducing the Si concentrations for PM2.5 and PM10 aerosols and 

summarized the important fitted coefficients in Eqs. 1–4 in the following table. This table was 

included in the revised SI. 

 

Table S4. The results of the sensitivity tests using different Si concentrations (base case and 

divided by 1.6) in the MLR analysis 

Fitted coefficients Base case [Si]t/1.6 case 

gBCPM2.5 13.12 13.12 

gsulfatePM2.5 1.78 1.78 

CPM2.5 2.34 2.34 

gBCPM10 12.12 12.07 

gsulfatePM10 2.02 2.03 

CPM10 3.75 3.76 

gBC,FePM2.5 0.11 0.11 

gBC,FePM10 0.15 0.15 

 

It was found from this sensitivity test that the systematic difference in Si concentrations did not 

affect the source apportionments results to estimate the dust contributions to total and Fe mass for 

PM2.5 and PM10 particles. In Sections 3.3.1 and 3.3.2, we added the following sentences, 



respectively. 

“The impacts of the uncertainties (i.e., possible systematic biases around 60% discussed in 

Section 3.1.2) related to Si concentrations ([SiPM2.5]t and [SiPM10]t) to the MLR results of total mass 

(Eqs. 1 and 2) were evaluated to be very small (Table S4) by conducting the MLR analyses using 

the concentrations of Si divided by 1.6.” 

“The impacts of the uncertainties related to Si concentrations to the MLR results of Fe content 

(Eqs. 3 and 4) were evaluated to be very small (Table S4) by the same manner as used for total 

mass (Section 3.3.1).” 

 

Although Al was not measured in this study, the authors may consider evaluating the applicability 

of alternative dust tracers, such as Ti or non-sea-salt Ca (nss-Ca), for source identification. 

Furthermore, given that the observations were conducted at an island site, if the relevant data are 

available, the use of nss-SO42- instead of total SO42- as a tracer for secondary aerosol sources 

may also be considered. 

We appreciate the suggestion. Although the suggestion is reasonable, in this study, sodium was 

not measured by the PX-375 instrument. So, the estimation of non-sea-salt components could not 

be performed. As suggested, Ti can be a candidate for the tracer of mineral dust particles. However, 

a previous study suggested the non-dust component substantially contributed to Ti-content in 

aerosols in the East Asian outflow region (Sakata et al., 2021).  

 

(2) Section 3.3.1: For the source apportionment of PM2.5 and PM10, the authors only considered 

BC, sulfate, and Si as source tracers, which may not fully represent the diverse sources 

contributing to atmospheric particulate matter. The authors have acknowledged this limitation and 

indicated that the intercept term in the multiple linear regression model represents contributions 

from other sources, such as sea salt. However, the use of the term “background levels (line 328)” 

in the current statement may require further clarification, as it could imply that contributions from 

these additional sources remain relatively constant. In fact, even sea salt emissions can exhibit 

temporal variability, for example, due to variations in wind speed and meteorological conditions 

across different seasons. 

As suggested, the sources of PM2.5 and PM10 aerosols are diverse and not always well represented 



using the simple sets of tracers, especially near source regions. As the purpose of this analysis 

was to evaluate the contributions of dust to total aerosols for the transboundary transport events 

in the outflow regions, detailed source characterizations of total mass and Fe content of PM2.5 and 

PM10 aerosols are out of the scope of this study. So, we modified the title of subsections 3.3.1 

(Estimating the dust contribution to total aerosol mass) and 3.3.2 (Estimating the dust contribution 

to Fe). 

Polluted air masses which are affected by multiple sources over the continent are advected to our 

observation site in a remote island in western Japan. Therefore, concentrations of various 

atmospheric components can temporally co-vary (for example carbon monoxide and sulfate, 

Miyakawa et al., 2017). In fact, we found the positive correlations of BC and sulfate (Miyakawa 

et al., 2023 and also this study (Fig. S9 of the revised manuscript)). This indicates that the 

temporal variations of BC concentrations can account for those of both anthropogenic aerosol and 

a part of secondary aerosol concentrations. We modified the relevant descriptions to explain this 

point as follows. 

“The simple source apportionment of total mass of PM2.5 and PM10 aerosols was conducted using 

the observed BC, Si, and sulfate concentrations ([BC]t, [Si]t, and [SO4
2−]t, respectively) to evaluate 

the impacts of Asian dust to total mass for PM2.5 and PM10 aerosols. This is basically the same 

approach developed in Miyakawa et al. (2023). Because concentrations of BC positively 

correlated with those of sulfate (Fig. S9), we assumed that the temporal variations in BC 

concentrations could account for those of both anthropogenic aerosols and a part of secondary 

aerosol concentrations. We further assumed that sulfate concentrations could be used to constrain 

the secondary formation component through aqueous phase reactions inside aerosol particles and 

cloud droplets, which cannot be represented by temporal variations in BC concentrations 

(Miyakawa et al., 2023). Si concentrations work as a good indicator for the impacts of Asian dust 

in the East Asian outflow (Miyakawa et al., 2023). The validity of selecting Si, BC, and SO4
2− as 

input variables for the multiple linear regression (MLR) models was described by Miyakawa et 

al. (2023). The observed temporal variations in PM2.5 and PM10 aerosol concentrations ([PM2.5]t 

and [PM10]t) were fitted to the following MLR model:” 



 

Fig. S9. Correlations between sulfate and BC concentrations for PM2.5 (red markers) and PM10 

(open markers) particles. 

 

The reconstructed particle mass and Fe of PM2.5 and PM10 aerosols well reproduced those 

observed (Fig. S10 of the revised manuscript). The dust contribution to PM mass was very well 

validated by the comparison with lidar measurements (Fig. 4). The dust contribution to Fe was 

indirectly evaluated by calculating the percent mass contribution of Fe-content in dust aerosols 

(Eqs. 5 and 6) with its typical range revealed by previous studies. The anthropogenic Fe to BC 

ratios were also evaluated with those derived from previous studies using independent methods. 

All of these evaluations indicated that the estimation of dust contribution to total particle mass 

and Fe for PM2.5 and PM10 aerosols were reasonable. 

The variations in relative differences in the concentrations between reconstructed and observed 

PM concentrations (≡ (reconstructed − observations)/observations) were investigated to analyze 

the impacts of unaccounted part of PM mass by using the MLR. (Fig. S11 of the revised 

manuscript) It was found that there was no clear seasonal transition in the relative differences 

(median levels were within ±0.1) and that the relative differences increased only when PM2.5 and 

PM10 mass concentrations were lower than a few µg m−3. This suggests that the contributions of 

the unaccounted part of the temporal variations were very small especially for the transboundary 

transport cases with increased aerosol concentrations and cannot affect the major conclusions in 

this study. 



We added the following sentence in Section 3.3.1. 

“The variations in relative differences in the concentrations between reconstructed and observed 

PM concentrations were investigated to analyze the impacts of unaccounted part of PM mass by 

using the MLR (Fig. S11). It was found that the relative differences increased only when PM2.5 

and PM10 mass concentrations were lower than a few µg m−3 and that there was no clear seasonal 

transition in the relative differences (median levels were within ±0.1). This suggests that the 

contributions of the unaccounted part of the temporal variations were very small, especially for 

the transboundary transport cases with increased aerosol concentrations, which was a major target 

of this study.” 

 

Fig. S11. (a) The relationship between relative differences between reconstructed and observed 

PM concentrations (≡ (reconstructed − observed)/observed) and PM concentrations for PM2.5 and 

PM10 particles (black and red markers, respectively). (b) and (c) the seasonal progression of 

monthly median and interquartile ranges of relative differences between reconstructed and 

observed PM concentrations for PM2.5 and PM10 particles, respectively. 

 

In addition, the statement that BC represents both anthropogenic sources and a part of secondary 

sources (line 313) may require further justification. The authors may consider providing a clearer 

explanation of the rationale for using BC as a tracer for secondary sources. Although BC can 

undergo atmospheric aging and some source apportionment studies have identified aged BC as a 



source factor, the carbonaceous core of aged BC is still associated with primary emissions rather 

than secondary formation. 

The statement was not sufficient. As described in the above, at remote sites, it is difficult to 

separate the source signatures only from the temporal variations of the compounds. So, the point 

is not secondary processes of BC but the temporal co-variation between BC and secondary 

aerosols like sulfate. 

Therefore, the authors may consider incorporating additional source tracers to achieve a more 

comprehensive source apportionment of atmospheric particulate matter, if such measurements are 

available. Alternatively, the authors may consider performing separate multiple linear regression 

analyses for winter and spring to account for potential seasonal variations in the contributions 

represented by the intercept term. 

As described above, unaccounted parts of PM concentrations did not show substantial seasonal 

variations and showed a significant fraction only when the absolute PM mass concentrations are 

very low. The detailed comprehensive source apportionments are out of the scope of this study. 

 

(3) Section 3.3.2: Similar to the above comment, the authors may consider conducting separate 

multiple linear regression analyses for winter and spring to evaluate the source contributions of 

Fe. This consideration is particularly relevant because previous studies have demonstrated that 

the regression coefficients between BC and anthropogenic Fe can differ substantially between 

winter and spring (Zhang et al., Source Apportionment of Atmospheric Iron in Northern China 

Based on 3-Year Continuous Measurements). Therefore, accounting for seasonal variations in the 

regression relationships may help improve the accuracy and reliability of the estimated Fe source 

contributions. 

We appreciate the suggestion of the very important studies.  

We have discussed this point in Section 3.5 of the original manuscript as follows. 

“It should be noted that the predicted reductions in the BC emissions from residential sectors from 

winter to spring imply the potential uncertainty in assuming the fixed fitting coefficients (e.g., 

gBC,FePM2.5) for the BC component in the MLR model throughout the observation period (section 

3.3.2). These coefficients can be higher (lower) than the calculated values in spring (winter), but 

the difference cannot be large (<~20 %).” 



We removed these sentences here to clarify this explanation for interpreting the correlation slope 

of anthropogenic Fe and BC concentrations.  

And we compared the observation-based results with the model simulations. The following figure 

(Fig. S17 of the revised manuscript) is added in the SI of the revised manuscript. This shows the 

correlation between modeled-BC and -anthropogenic Fe concentrations. The observation-based 

estimations (gBC,FePM2.5 and gBC,FePM10) were also overlayed. 

 

Fig. S17. (a) The correlation of PM2.5 anthropogenic Fe and BC concentrations from the model 

simulations (markers) and the observation-based estimation (shaded region showing the 95% 

confidence interval range of the fitted coefficient gBC,FePM2.5). (b) The correlation of total 

anthropogenic Fe and BC concentrations from the model simulations (bars between PM5 and 

PM20) and the observation-based (PM10) estimation (shaded region showing the 95% confidence 

interval range of the fitted coefficient gBC,FePM10). The data points or bars for the model simulations 

was colored by the date (based on Japanese Standard Time). 

 

The modeled variabilities of the slope of the correlations showed clear seasonal pattern for PM2.5 

aerosols and were comparable to 95% confidence interval ranges of the observation-based 

estimations. When we use the smaller set of the observed data by dividing the seasons in the same 

analysis, the confidence interval ranges will be larger than the current analysis and it cannot 

resolve such small changes in the correlation slopes. We acknowledged the limitation of the 

method used in this study and should further describe the importance of more data collections to 

obtain statistically significant results of changes in the slope with the suggested reference (Zhang 

et al., 2025). We added the following sentence in section 3.5. 



“This is also consistent with the comparison results of correlations of anthropogenic Fe and BC 

concentrations between the observation-based estimations of the slopes (gBC,FePM2.5 and gBC,FePM10) 

and model simulations (Fig. S17). Possible seasonal changes in BC emissions from residential 

sector in China slightly affected the slope of correlations between anthropogenic Fe and BC 

concentrations. It should be noted that the predicted reductions in the BC emissions from 

residential sectors from winter to spring imply the potential uncertainty in assuming the fixed 

fitting coefficients (e.g., gBC,FePM2.5) for the BC component in the MLR model throughout the 

observation period (section 3.3.2). As the seasonal variations of the slope for the model 

simulations are comparable to 95% confidence interval ranges of gBC,FePM2.5 and gBC,FePM10 

determined by the MLR, our observations and data analyses using the MLR have limitations to 

elucidate such small differences derived from seasonal changes in BC emissions from residential 

sectors, indicating the requirement of more observations for the longer periods (e.g., Zhang et al., 

2025).” 

 

(4) Figure 7: The use of “transport time from the continent” as an indicator of aerosol aging degree 

should be interpreted with caution. For different air masses, variations in meteorological 

conditions (e.g., temperature and relative humidity) and chemical compositions can substantially 

influence atmospheric processing, making transport time alone difficult to serve as a metric for 

aerosol aging. 

We agreed with the reviewer’s comment and thus have considered some relevant parameters such 

as meteorological conditions (relative humidity and precipitation) and relative amount of sulfate 

to dust and BC as shown in Figs. 8 and S14 of the revised manuscript. 

 

Since the authors have quantified secondary source contributions in PM2.5 and PM10, they may 

consider using these contributions as an alternative indicator of aerosol aging. Besides, the molar 

ratio of secondary inorganic anions [NO3-+2×nss-SO₄²⁻] to total Fe may also serve as a potential 

indicator of atmospheric aging. 

As stated in the above, we could not estimate the contribution of non-sea-salt components because 

of the lack of online measurements of sodium. Although nitrate is an important component to 

affect the aging processes of Fe-containing particles (e.g., Zhi et al., 2026; Zhu et al., 1997), we 

did not measure nitrate concentrations using online instruments, which are required for accurate 



quantification of fine mode fraction of nitrate aerosols (e.g., ammonium nitrate). We investigated 

the mass ratios of sulfate to dust and to BC (Fig. S11 in SI of the original manuscript). Taking 

into account the possible role of nitrate is a future target. We thus added the following sentences 

to acknowledge the importance of nitrate in the aging processes. 

“Although nitrate as well as sulfate can effectively promote Fe dissolution (e.g., Zhi et al., 2026; 

Zhu et al., 1997), we could not include the information of nitrate in the data analysis because of 

the lack of online measurements.” in Section 3.4 

“Despite the usefulness of our data sets, additional observations of auxiliary parameters are 

required to better characterize Fesol. For example, online measurements of inorganic aerosol 

components including sodium and nitrate ions are essential for a more thorough evaluation of the 

impacts of aerosol acidity on the atmospheric processing of Fe.” in Section 4.4 

 

(5) Lines 658-660, The authors suggested that the increase in ΔFesol/ΔBC from ~40 ng µg-1 in 

winter to ~90 ng µg-1 in spring was primarily associated with an increased contribution of dust 

to Fesol, and secondarily with the larger contribution of the residential sector to BC compared 

with Fesol. It would be helpful if the authors could provide further evidence or quantitative 

analysis to support the conclusion that the former factor plays a more important role. 

Assuming that the further verifications beyond the model data analyses are suggested by the 

reviewer, currently we have no further direct evidence to accurately indicate the impacts of dust 

Fesol on the seasonal progression of ΔFesol/ΔBC. We consider that observational constraints are 

essential to validate the model simulations. When we assume the coarse mode Fesol work well as 

an indicator of dust contribution to Fesol, coarse mode fraction of Fesol was analyzed. It increased 

from 3% in January–February, 2024 to 6% in March–April, 2024. This feature can further support 

the interpretation of the increases in the ΔFesol/ΔBC. We modified the sentence in L475–476 of 

the original manuscript as follows in Section 3.4. 

“However, the dust Fe concentrations increased from winter to spring during the observation 

period (Fig. 5) and were much higher than the anthropogenic Fe in spring, indicating the 

significant contributions of dust to Fesol in spring, regardless of their low water solubility. Indeed, 

coarse mode fraction of Fesol increased from 3% in winter (January–February) to 6% in spring 

(March–April), suggesting that the increased dust contribution to Fesol in spring is a cause of the 

seasonal changes in ΔFesol/ΔBC.” 



 

In addition, the authors may consider clarifying whether this interpretation represents a general 

seasonal pattern or is mainly influenced by the strong dust event observed in April 2024. Since 

dust events may substantially alter soluble Fe concentrations but have a relatively limited impact 

on BC concentrations, the contribution of this episodic event to the observed increase in 

ΔFesol/ΔBC should be carefully evaluated. 

As shown in Fig. 9 of the original manuscript, the observed enhancements of ΔFesol/ΔBC during 

spring season were not limited to the specific event which was suggested by the reviewer (April 

18–20, 2024, the information during this period is included in single data point of Fig. 9).  

 

Minor Comments 

(1) The manuscript contains several statements that could benefit from more precise and rigorous 

wording. For example, in line 65, the authors state that “anthropogenic aerosols often contain less 

Fe but show substantially higher solubility due to atmospheric processing”. The phrase “due to 

atmospheric processing” may require further clarification, as it appears to attribute the higher Fe 

solubility of anthropogenic aerosols primarily to atmospheric processing, while potentially 

overlooking the fact that Fe from some anthropogenic sources may already exhibit relatively high 

solubility upon emission. 

As suggested, this statement is not accurate. For example, Fe-containing particles from residential 

sources potentially have high water solubility (e.g., Cui et al., 2025). We thus modified the 

sentence as follows. 

“Asian dust aerosols are typically enriched in total Fe but exhibit low solubility, whereas 

anthropogenic aerosols often contain less Fe but show substantially higher solubility due to source 

types and atmospheric processing during transport (e.g., Cui et al., 2025; Kurisu et al., 2021).”. 

 

(2) Line 487: The term “significantly correlated” is used. However, the statistical significance 

tests are not provided in Table S4. The authors may consider adding the relevant statistical results 

or revising the wording accordingly. 

We simply rephrased “significantly” by “positively”. 



 

(3) Lines 495-498: “This can be partly derived from the uncertainties in the dry deposition fluxes 

of coarse particles in the model (Kok et al., 2021). As the high temporal resolution variations in 

the source-resolved Fe concentrations were reasonably well simulated, we concluded that the 

removal processes as well as emissions were also reasonably simulated”. The authors first 

attribute the discrepancy partly to uncertainties in dry deposition fluxes, but subsequently 

conclude that the removal processes were reasonably simulated. The authors may consider 

clarifying how these two statements can be reconciled. 

We referred to Kok et al. for describing the possible uncertainties in the simulations of coarse 

mode aerosols and interpreting the poorer correlations in coarse mode aerosols than those in fine 

mode aerosols. We think that there was no contradiction. However, these sentences were not clear 

and needed to be softened. We thus modified as follows. 

“The poorer correlations in the comparison for total Fe can be partly derived from the 

uncertainties in the dry deposition fluxes of coarse particles in the model (Kok et al., 2021). 

Although the high temporal resolution variations in the source-resolved Fe concentrations were 

reasonably well simulated, further verifications of the removal processes in the model are required 

in future.” 

 

(4) Lines 508-509 “Therefore, the possible reason for the discrepancies between the observations 

and model simulations (NMB of 21 %) in this study was the type of leaching method used to 

derive the Fesol concentrations.” The statement may be too definitive. The authors may consider 

revising it to indicate that this is one of the possible reasons contributing to the discrepancy. 

This sentence has unclear explanation about the discrepancy between the observations and model 

simulations. This comparison was made for total aerosols which were not segregated by the size 

range. For the size-segregated comparisons, the size cut performances as well as analytical errors 

(the leaching method and the following analyses themselves) can affect the comparison results. 

We thus modified this sentence as follows. 

“Therefore, one of the possible reasons for the discrepancies of total Fesol concentrations between 

the observations and model simulations (NMB of 21 %) in this study was the type of leaching 

method used to derive the Fesol concentrations.” 



 

(5) Lines 555-558 “The model simulations implied that the long-range transport of dust Fe from 

the continent in East Asia and its deposition in the outflow oceanic regions over the NWPO can 

control the atmospheric supply of bioaccessible Fe to the ocean surface in the HNLC region and 

contribute to the significant amount of bioavailable Fe required for sustaining the springtime 

ocean biological activities in the NWPO.” This statement represents a broad conclusion. However, 

the current analysis may not provide sufficient evidence to fully support this statement. 

In this study, by comparing relevant processes supplying Fe to the surface sea water (e.g., 

intermediate water intrusion) at K2 site in the NWPO (from our previous study, Nagashima et al., 

2023), we suggested the possible significant influence of atmospheric supply of Fe to the ocean 

biological activities in this region, however, this sentence is too strong as suggested. We hence 

modified the sentence to soften the message, as follows. 

“The model simulations implied that the long-range transport of dust Fe from the continent in 

East Asia and its deposition in the outflow oceanic regions over the NWPO can control the 

atmospheric supply of bioaccessible Fe to the ocean surface in the HNLC region and can 

contribute to the significant amount of bioavailable Fe affecting the springtime ocean biological 

activities in the NWPO.” 

 

(6) Line 655: The authors state that “indicating the significance of continental combustion sources 

in enhancing Fesol concentrations in the outflow regions.” The authors may consider whether the 

term “continental” is sufficiently precise in this context, as BC in the outflow regions may also 

include contributions from ship emissions. 

Major sources of BC transported to Fukue island from the continent in East Asia were 

anthropogenic combustion sources over the continent (e.g., Miyakawa et al., 2019). Ship 

emissions were less dominant for the impact on BC concentrations at Fukue site, which was 

estimated by a tagged tracer experiment of the IMPACT model simulations (Miyakawa et al., 

2023). 

We modified this as follows. 

“indicating the significance of combustion processes (mainly from continental sources) in 

enhancing Fesol concentrations in the outflow regions” 



 

(7) The authors may consider revising several expressions throughout the manuscript to ensure 

more accurate terminology. For example, the term “total (PM10) aerosols” may need clarification, 

as PM10 is generally not considered equivalent to the total aerosol fraction. In addition, terms 

such as “PM2.5 aerosols” and “Si aerosols” may need to be revised for greater terminological 

accuracy. The authors may consider using “PM2.5 particles” or “the PM2.5 fraction” and “Si-

containing particles”. 

We modified the relevant phrases. See the revised manuscript for details. 

 

(8) When describing the agreement between two datasets, the authors frequently use expressions 

such as “within ~30%”, “< ±30%”, and “within ±30%”. The authors may consider using a 

consistent expression throughout the manuscript and providing a clear definition of these terms. 

For example, it is unclear whether “within ±30%” refers to a relative bias (e.g., NMB/NME less 

than 30%), or whether it indicates that the slope of the linear regression between the two datasets 

falls within the range of 0.7–1.3. 

We modified the relevant sentences as follows. 

“The results were in good agreement (the linear regression slope of 0.96 ± 0.05 and r2 = 0.79) 

(Fig. S3a).” 

“These were in good agreement (the linear regression slope of 1.01 ± 0.14) and had good 

correlations (r2 = 0.89).” 

“In general, PX-375-derived PM10 concentrations for almost all elements (except Cr and Pb) 

agreed well (the linear regression slopes were 0.67–1.39 and r2 = 0.86–0.98) with HVS-derived 

total concentrations, even though the size cut definition was different between the two methods 

(PM10 vs. the sum of fine and coarse modes).” 

“Although measurements/sampling time resolutions and site locations differed, the levels and 

temporal variations of most components, except Si and BC, reasonably agreed well between the 

two sites, showing the ratios of the period averages within ±30 % (Table S3 and Fig. S7).” 

 

(9) If lidar depolarization ratio measurements are available, the authors may consider comparing 



them with the dust contributions derived from PM source apportionment. Such a comparison 

could provide additional independent evidence for evaluating the reliability of the estimated dust 

contributions. However, this analysis is not essential and could be considered as a potential 

improvement if the relevant data are available. 

The data analysis of the lidar data in this study uses the depolarization ratio information to 

separate the impacts of dust and spherical (non-dust) aerosols from total extinction coefficients 

(See L141–148, P5 in section 2.1 of the original manuscript in detail). And the separated lidar 

results were compared with the ground-based source apportionment results in section 3.3.1 (and 

Figure 4 of the original manuscript). As discussed in section 3.3.1, the lidar-derived dust 

extinction coefficients (converted mass concentrations) very well correlated with the PM10 dust 

concentrations (r2 = 0.95). We considered that this data analysis supported the validity of the 

source apportionments. 

 

(10) I am interested in the use of particle-laden spots on the filter roll tape from the PX-375 for 

subsequent IC and ICP-MS analyses. Since the filter is collected on a roll tape, the authors may 

consider clarifying how potential cross-contamination between particle-loaded spots from 

different positions on the roll (e.g., inner and outer layers) was avoided or evaluated during sample 

handling and analysis. 

The filter roll used for PX-375 was developed by Horiba and designed for minimizing the 

chemical artifacts and the cross contamination (Asano et al., 2017; and references therein). So, 

we have carefully handled the filter roll minimizing the contact with metallic stuff. For example, 

the collected filter roll was preserved in a plastic bag, and the individual filter spot was prepared 

using ceramic scissors. 
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