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Report 1 1 

Reply to Anonymous Referee #3 2 

The manuscript addresses an important topic in multi-angle polarimetric aerosol retrieval 3 

and makes use of valuable DPC observations. However, in its current form, the study 4 

exhibits substantial shortcomings in the justification of novelty, the description and 5 

reproducibility of the retrieval methodology, and the physical interpretation of several key 6 

results. In particular, the uncertainty characterization and its consistency with the assumed 7 

measurement accuracy are insufficiently addressed, and some systematic features in the 8 

retrieval products remain unexplained. These issues are considered fundamental and would 9 

require major methodological restructuring rather than incremental revision. I therefore 10 

recommend rejection of the manuscript in its present form. Specific comments are provided 11 

below to clarify the main concerns and to explain in more detail the basis for this 12 

recommendation. 13 

The authors thank the reviewer for the detailed comments and thoughtful suggestions, 14 

which are very helpful in improving the manuscript. We have carefully considered all the 15 

comments and revised the manuscript accordingly. A detailed point-by-point response to 16 

these comments is presented below. 17 

1. L47: “However, existing aerosol retrievals based on DPC observations have 18 

primarily focused on AOD.” This statement is not valid. A large number of studies 19 

have already used DPC observations to retrieve aerosol optical properties beyond 20 

AOD. 21 

We thank the reviewer for this correction. We agree that several studies have already 22 

retrieved aerosol optical properties beyond AOD from DPC observations using physical 23 

inversion methods and machine learning approaches. Our original statement was not 24 

sufficiently precise. Our intention was to emphasize that SSA retrievals specifically from 25 

DPC/GaoFen-5 observations, especially at global scales, remain relatively limited, and the 26 
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currently available studies still have constraints (e.g., regional scope, surface-type 27 

limitation, or limited SSA accuracy). 28 

To make this clear, we revisited the relevant literature and revised the text accordingly. 29 

Specifically, (1) Dong et al. (2024) retrieved SSA using a machine-learning approach, but 30 

the retrieval is limited to land conditions; (2) Fang et al. (2022) reported regional SSA 31 

retrieval rather than global SSA; and (3) Jin et al. (2024), Ji et al. (2025), and Zhang et al. 32 

(2025) reported SSA retrievals based on DPC-2/GaoFen-5(02) observations. Because 33 

DPC-2/GaoFen-5(02) differs from DPC/GaoFen-5 in instrument design and in temporal 34 

coverage, these results are not directly comparable to SSA retrieval from DPC/GaoFen-5, 35 

and therefore do not resolve the limited evidence for global SSA retrieval based on 36 

DPC/GaoFen-5 observations. 37 

Based on this survey, we have revised the expression in L47-58 to avoid suggesting that 38 

DPC-based retrievals focus only on AOD, while correctly stating that SSA retrievals from 39 

DPC/GaoFen-5 remain less reported at global scales: 40 

Many aerosol retrieval studies based on DPC/GaoFen-5 observations have 41 

reported high-quality AOD retrievals (with correlation coefficients up to 0.9 42 

against ground-based measurements). Several studies have also extended the 43 

retrieval to additional aerosol optical properties, including SSA…Nevertheless, 44 

compared with AOD, SSA retrievals based on DPC/GaoFen-5 observations have 45 

been less frequently reported at large spatial scales, and studies that provide global 46 

SSA retrieval remain relatively limited. 47 

2. L55: “while numerical methods have so far been limited to regional and oceanic 48 

applications.” This statement is not correct. DPC observations have already been 49 

used to retrieve aerosol parameters over land and at the global scale. Please add 50 

recent references related to aerosol retrievals using DPC observations. In addition, 51 

“This highlights the need for further exploration of global SSA retrieval using DPC 52 

observations” is also not valid, as global SSA retrievals based on physical methods 53 

and DPC observations have already been reported. 54 
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We thank the reviewer for this correction. We agree that our original expression was not 55 

accurate. Physically based numerical inversion methods using DPC observations have been 56 

applied for global aerosol retrievals (especially for AOD). Our intention was to emphasize 57 

that, compared with AOD, global-scale SSA retrievals from DPC based on physical 58 

methods are still relatively limited, and existing studies often focus on specific regions or 59 

over ocean.  60 

After re-checking the recent literature, we found that while global aerosol retrievals from 61 

DPC observations using physical methods have indeed been reported (primarily focusing 62 

on AOD and related parameters), we did not identify a clearly documented study that 63 

performs global SSA retrieval using a physically based inversion method specifically with 64 

DPC/GaoFen-5 observations. Some global SSA retrieval studies exist but are based on 65 

different sensors. For example, Zhang et al. (2025) implemented the RemoTAP method for 66 

global SSA retrieval over land, but it was conducted using DPC-2/GaoFen-5(02) data 67 

rather than DPC/GaoFen-5. Given differences in instrument design and temporal coverage, 68 

those results are not directly comparable to a global SSA retrieval based on DPC/GaoFen-69 

5 observations. 70 

Therefore, we revised the text in L57-59 to remove the misleading statement and to avoid 71 

implying that global SSA retrievals do not exist: 72 

On the other hand, studies applying physically based inversion methods to DPC 73 

observations for global SSA retrieval are still relatively limited. Further efforts are 74 

therefore needed to extend such physically based approaches on the global scale. 75 

3. L63: “This study uses measurements from the first DPC sensor since data is not 76 

well calibrated for the following two sensors.” This statement is unclear. Which 77 

sensor is referred to as the “first DPC sensor”? 78 

We thank the reviewer for pointing it out. In this study, the “first DPC sensor” refers to the 79 

DPC instrument onboard the Gaofen-5 satellite launched in May 2018. We have revised 80 

the manuscript in L70 to clarify: 81 
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This study uses measurements from the DPC instrument onboard the Gaofen-5 82 

satellite launched in May 2018, as the data from the subsequent DPC instruments 83 

onboard Gaofen-5(02) and Daqi-1 are not yet well calibrated. 84 

4. L68: What do you mean by “instrumental drift” in this context? 85 

Thank you for the comment. In this study, “instrumental drift” refers to a gradual change 86 

in the radiometric response of the DPC sensor after launch. This drift is mainly attributed 87 

to aging and degradation of the optical system in the space environment, rather than 88 

changes in the detectors. As a result, the measured TOA radiance for the same target can 89 

slowly shift over time, leading to increasing radiometric biases if no correction is applied. 90 

This drift is known to be dependent on both wavelength and field of view (FOV, or viewing 91 

geometry), with a stronger sensitivity decrease at shorter wavelengths and larger variations 92 

across the FOV, as reported by Zhu et al. (2022). We have revised the expression in the 93 

manuscript in L79-81 to clarify: 94 

However, after launch, DPC exhibited a gradual change in radiometric sensitivity, 95 

primarily due to aging of the optical components. This drift is dependent on both 96 

wavelength and field of view and can introduce increasing systematic biases if not 97 

properly corrected. 98 

5. L70: What does “Rayleigh scattering-based” refer to? 99 

Thank you for this comment. The term “Rayleigh scattering-based” refers to a radiometric 100 

calibration method developed by Zhu et al. (2022) which is based on the atmospheric 101 

Rayleigh scattering over deep ocean regions. In these areas with very low aerosol loading 102 

and low surface reflectance, the TOA radiance observed by the satellite is dominated by 103 

Rayleigh scattering, which can be accurately simulated using a Radiative Transfer Model 104 

(RTM). Zhu et al. (2022) quantified differences of DPC observed and RTM simulated 105 

radiances over these deep ocean regions, and derived monthly VZA-dependent calibration 106 

coefficients. In this study, these coefficients are applied to correct DPC radiance 107 

observations in order to reduce radiometric biases before aerosol and surface property 108 

retrievals. We have revised the manuscript to better describe the calibration procedure in 109 

L82-89. 110 
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The radiometric response of DPC/GaoFen-5 is progressively drifting over time and 111 

is realted to VZA. Zhu et al. (2022) developed a method based on Rayleigh 112 

scattering over the ocean to correct this drift. In deep ocean regions with very low 113 

aerosol loading and low surface reflectance, the TOA radiance observed by 114 

satellite sensors is dominated by atmospheric Rayleigh scattering, which can be 115 

accurately simulated using radiative transfer models. By comparing simulated 116 

radiances with DPC observations over such regions, Zhu et al. (2022) provided 117 

monthly VZA-dependent calibration coefficients at 443, 490, 565, and 670 nm. The 118 

calibration uncertainties are about 1-7 % (depending on the wavelength and VZA). 119 

In this study, these Rayleigh scattering-based calibration coefficients are applied 120 

to correct DPC’s scalar reflectance at 443, 490, 565, and 670 nm. 121 

6. L76–77: “the screening of cloud/ice/snow pixels additionally employs the original 122 

measurements from the other bands.” Why are uncalibrated measurements used for 123 

cloud/ice/snow screening? You mentioned that the uncertainty of DPC 124 

observations may exceed 20%. Please quantify the retrieval errors introduced by 125 

not using calibration coefficients. You did not specify which calibration 126 

coefficients were used for the polarization measurements. First, please clearly state 127 

whether calibration coefficients were applied and provide their values. Second, if 128 

no calibration coefficients were used, please quantitatively assess the retrieval 129 

errors caused by ignoring calibration. 130 

Thank you for this comment. We clarify that radiometric calibration was applied only to 131 

the scalar reflectance of the four retrieval bands (443, 490, 565, and 670 nm), because 132 

existing calibration studies for DPC/ GaoFen-5 have so far provided coefficients only for 133 

these four bands. For the other scalar bands and for all polarization observations, 134 

calibration coefficients were not applied because reliable post-launch calibration 135 

information (including coefficients) is currently unavailable. 136 

The cloud/ice/snow screening also relies on the 865 nm observations as well as polarimetric 137 

reflectance, and these inputs therefore come from the original (uncalibrated) measurements. 138 

We acknowledge that uncalibrated data may affect screening performance, leading to either 139 

over-screening or residual cloud contamination. To reduce the risk of retaining cloudy 140 
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pixels, we adopted more conservative thresholds. For example, given that the uncertainty 141 

at 865 nm can be as large as ~23%, we increased the screening threshold by 20%. Over 142 

land, the criterion (R865/R443) was adjusted from 1.2 to 1.44. This tightening is intended 143 

to maintain robust cloud removal even when the uncalibrated 865 nm reflectance is 144 

positively biased. 145 

Finally, the impact of ignoring calibration is mainly indirect because the retrieval itself 146 

uses only the four calibrated scalar bands. The resulting error is introduced through 147 

screening, i.e., by changing the balance between residual cloud contamination and the loss 148 

of valid clear pixels. 149 

7. L92: “The AOD measurements can be obtained at several wavelengths ranging 150 

from 340 nm to 1640 nm.” AERONET does not appear to provide AOD 151 

measurements at 1640 nm. 152 

Thank you for the comment. AERONET does provide AOD measurements at 1640 nm for 153 

sites equipped with Cimel sun photometers that include an InGaAs detector. As described 154 

by Giles et al. (2019), the nominal standard AERONET aerosol wavelengths include 340, 155 

380, 440, 500, 675, 870, 1020, and 1640 nm. The availability of the 1640 nm channel 156 

depends on the instrument configuration at a given site, and therefore not all AERONET 157 

stations provide measurements at this wavelength. 158 
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 159 

Fig. R1-1. AERONET Level 2.0 daily AOD observations at the GSFC site for January 2025. The 160 

figure is provided by NASA, downloaded from https://aeronet.gsfc.nasa.gov/ on 6 February 2026. 161 

As an illustration, Fig. R1-1 shows Level 2.0 AOD data for January 2025 from the 162 

AERONET GSFC site (downloaded from the AERONET website), which include valid 163 

observations at 1640 nm. We agree that the original wording may imply that all AERONET 164 

sites provide AOD at 1640 nm, and we have revised the manuscript in L105 to clarify: 165 

The AOD measurements are available at multiple wavelengths ranging from 340 166 

to 1640 nm, depending on the site and instrument configuration, whereas the SSA 167 

products are provided at four wavelengths at 440, 675, 870 and 1020 nm. 168 

8. L96–97: “we utilize the all-point Version 3 Level 2.0 direct AOD measurements.” 169 

This statement is unclear. Does “direct AOD” mean that the AOD is not quality-170 

controlled? What does “all-point” refer to? 171 

Thank you for the comment. The “direct AOD” refers to aerosol optical depth retrieved 172 

from direct-sun observations of the AERONET sun photometer, as opposed to AOD 173 

products derived from sky-radiance inversions. It does not indicate that the data are 174 
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unprocessed. The Version 3 Level 2.0 AERONET AOD data used here have undergone 175 

standard cloud screening and quality control. 176 

The term “all-point” refers to the original temporal resolution of the AERONET 177 

observations, i.e., individual measurement points for each observation time. The “all-point” 178 

data is a product provided by AERONET, in contrast to those temporally aggregated 179 

products such as daily-mean or monthly-mean data. 180 

We have revised the manuscript in L109-112 to clarify: 181 

Considering the data quality and data availability, this study utilizes the Version 3 182 

all-point (individual measurement) Level 2.0 AERONET AOD data derived from 183 

direct-sun observations, along with quality-controlled Level 1.5 almucantar SSA 184 

retrievals from sky radiance measurements. 185 

9. In Eq. (4), the cost function of the retrieval algorithm is given, but the state vector 186 

to be retrieved and the prior information are not specified. 187 

Thank you for this comment. We agree that the state vector and the prior information 188 

should be specified. In the revised manuscript, we have clarified the composition of the 189 

state vector, a priori estimates, and the associated errors in Sect. 2.6. 190 

Specifically, the state vector has been described as a combination of aerosol and surface 191 

parameters (L180-189): 192 

The state vector, 𝒙, is composed of aerosol and surface parameters. Particularly, 193 

for land surfaces, the state vector 𝒙 consists of AOD (𝜏(𝜆)), SSA (𝜔(𝜆)), kernel 194 

intensity parameters of RTLS model (𝐾(𝜆), 𝑘𝑣𝑜𝑙, and 𝑘𝑔𝑒𝑜 in Eq. 2), and the scale 195 

factor of BPDF-NDVI model (𝐶 in Eq. 8)…For water surfaces, only 𝜏(𝜆) and 𝜔(𝜆) 196 

are retrieved as components of the state vector 𝒙, and the New Cox-Munk model is 197 

implemented to compute the surface reflectance (Spurr, 2006). The wavelength-198 

dependent parameters, 𝜏(𝜆), 𝜔(𝜆), and 𝐾(𝜆), are retrieved at 443, 490, 565, and 199 

670 nm, corresponding to the wavelengths at which DPC observations are used to 200 

construct the measurement vector. 201 
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The description of a priori values and the corresponding uncertainties has also been 202 

clarified in L189-192: 203 

For AOD and SSA, the a priori state vector and its associated error covariance 204 

matrix are prescribed as fixed values, derived from the mean and variance of 205 

AERONET measurements. The a priori estimates of surface properties are also 206 

fixed, with their errors defined by the corresponding ranges of variability. 207 

We have also added a table (Table 3) summarizing the state vector and the associated prior 208 

information. 209 

10. Section 3.1: What SSA value is used in the simulations? Under different SSA 210 

conditions, a ±0.03 perturbation may lead to completely different conclusions. 211 

Moreover, the apparent reflectance change induced by SSA perturbations does not 212 

seem equivalent to the accuracy required for satellite aerosol retrievals. 213 

Thank you for this comment. In the original manuscript, the SSA used in Sect. 3.1 was 214 

computed using a Mie code (Mishchenko et al., 1999), based on the refractive index and 215 

particle size distribution of the moderately absorbing aerosol type (Levy et al., 2007). 216 

Specifically, the baseline SSA decreases slightly with wavelength, from 0.94 at 443 nm to 217 

0.92 at 865 nm, and the sensitivity tests in Sect. 3.1 were conducted by perturbing SSA 218 

around this spectral baseline. 219 

In the revised manuscript, we expanded the SSA range to 0.8-1.0. We also examined 220 

whether the same SSA perturbation produces comparable changes in I and DOLP at 221 

different SSA levels (Fig. R1-2). The results show that changing SSA from 0.8 to 0.84 (Fig. 222 

R1-2a,b) and from 0.96 to 1.0 (Fig. R1-2c,d) leads to broadly similar variations in I and 223 

DOLP. Therefore, under different SSA conditions, the impacts of the same perturbation 224 

are likely to be similar. 225 

We also agree that the current observation accuracy is not sufficient to resolve the small 226 

changes in I and DOLP induced by 0.03 SSA perturbations. As a result, SSA retrievals 227 

based on DPC measurements can have large uncertainties, which is consistent with the 228 

relatively large errors reported in existing SSA products. 229 
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 230 

Fig. R1-2. Relative standard deviation (RSD) of I (a, c) and standard deviation (SD) of DOLP (b, 231 

d) induced by variations in SSA under different SSA levels. SSA varies from 0.80 to 0.84 in (a, b), 232 

and from 0.96 to 1.00 in (c, d).  233 

11. In Fig. 5, please explain why AOD and DHR are simultaneously underestimated 234 

under high aerosol loading conditions. In addition, why do the numbers of retrieved 235 

AOD values differ among different wavelengths? 236 

Thanks for this insightful comment. The underestimation observed under high aerosol 237 

loading conditions is not strictly simultaneous between AOD and DHR. By shading the 238 

AOD retrievals according to the DHR residual (Fig. R1-3(a)), we find that in part of the 239 

underestimated high-AOD cases, the retrieved DHR are overestimated, suggesting a 240 

compensation effect between surface reflectance and aerosol loading within the inversion 241 

framework. In addition, the AOD retrieval is also coupled with SSA. Under high aerosol 242 

conditions, underestimated AOD frequently corresponds to overestimated SSA (Fig. R1-243 

3(b)), further reflecting parameter trade-offs in the retrieval process. Finally, the presence 244 

of residual errors in the retrieval is expected. 245 
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 246 

Fig. R1-3. Validation results of AOD at 443 nm. The points are shading to the (a) DHR residual 247 

(𝚫𝐃𝐇𝐑), and (b) SSA residual (𝚫𝐒𝐒𝐀).  248 

As for the differing numbers of retrieved AOD values among wavelengths, this discrepancy 249 

originates from the previous quality control procedure based on single bands. In the 250 

original implementation, each wavelength was screened independently based on whether 251 

the retrieved parameters fell within the predefined ranges listed in Table 3. Retrievals 252 

located at the preset boundaries were regarded as less reliable and excluded, resulting in 253 

band-dependent sample sizes. In the revised manuscript, we have adopted a joint quality 254 

control strategy that evaluates all wavelengths involved in the inversion simultaneously, 255 

ensuring consistent sample selection across bands. 256 

12. In Fig. 8, the map of AOD contains missing values, while SSA does not. Why? 257 

We thank the reviewer for pointing this out. The missing values in the AOD map of Fig. 8 258 

are mainly associated with cloud patches, which were correctly screened in the map of 259 

AOD. After careful examination, we found that during the spatial resampling step of the 260 

SSA image processing, these masked grids were not properly excluded due to a processing 261 

issue. This issue has been identified and fixed, and Fig. 8 has been updated accordingly in 262 

the revised manuscript. 263 
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13. Under biomass burning conditions, why do high SSA values overlap with possible 264 

aerosol plumes? Biomass burning is generally expected to emit strongly absorbing 265 

aerosols. Please explain. 266 

We thank the reviewer for this important comment. Biomass burning aerosols are generally 267 

characterized by enhanced absorption and relatively low SSA. After carefully comparing 268 

the true-color image, AOD map, and SSA map, we note that the relatively high SSA values 269 

are mainly located at the edges of the smoke plumes, where AOD is comparatively low, 270 

rather than in the core areas of the plumes. On one hand, under low-AOD conditions, SSA 271 

retrieval becomes less constrained and exhibit higher uncertainty, and the solution is more 272 

sensitive to the assumed initial values. The SSA values in these regions (approximately 273 

0.92–0.95) might be influenced by the selected initial settings. On the other hand, the SSA 274 

values in these regions are typically around 0.92–0.95, which does not indicate strongly 275 

scattering aerosols but rather moderate absorption. This is also consistent with possible 276 

mixing and aging effects near plume edges, which may increase SSA relative to the fresh 277 

plume core. This is in line with in situ observations reported by Kleinman et al. (2020), 278 

who found that near-fire aerosol had SSA of ~0.8-0.9, while after ~1-2 hours of aging SSA 279 

was typically ~0.9 or higher. We have clarified this point in the revised manuscript in L377: 280 

The relatively higher SSA values are mainly located at the edges of the biomass-281 

burning plumes, where AOD is relatively low and the SSA retrieval has larger 282 

uncertainty. In these regions, the retrieved SSA (typically around 0.92–0.95) is 283 

weakly constrained and therefore more sensitive to the assumed a priori values. 284 

Such SSA values suggest moderately absorbing aerosols and may reflect the 285 

influence of possible mixing and aging processes near the plume edges, consistent 286 

with Kleinman et al. (2020), who reported that near-fire smoke had SSA of ~0.8-287 

0.9, while after ~1-2 h of aging SSA was typically ~0.9 or higher. 288 

To mitigate this issue, future improvements of the retrieval algorithm will consider 289 

incorporating spatiotemporal constraints to better stabilize SSA retrievals in such regions. 290 
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14. Fig. 9 shows similar issues to Fig. 8. The missing values of AOD and SSA do not 291 

overlap. In addition, irregular blank areas appear in coastal regions. Please explain 292 

the reasons. 293 

We thank the reviewer for the comment. The missing values of AOD and SSA do not 294 

overlap because of the quality-control criteria applied to SSA. In particular, SSA retrievals 295 

are unreliable under low AOD conditions. Therefore, SSA values are screened when AOD 296 

falls below a predefined threshold (AOD<0.3), whereas the corresponding AOD values are 297 

retained. This explains the larger number of missing values in the SSA map, which are 298 

predominantly located in regions with low AOD. 299 

The irregular blank areas in coastal regions have a different origin. In our retrieval, land 300 

and ocean pixels are treated using different surface parameterizations. However, coastal 301 

pixels cannot be clearly classified as either land or ocean under the current surface 302 

treatment. To avoid introducing large surface-related biases, these coastal pixels are 303 

excluded from the retrieval, resulting in irregular blank areas near coastlines. 304 

We have also revised the manuscript in L387 to clarify: 305 

Coastal pixels are excluded from the retrieval because they cannot be clearly 306 

classified as land or ocean, leading to missing values near coastlines. SSA values 307 

in low-AOD regions are also screened due to low reliability. 308 

15. Please explain the anomalously high AOD values at high latitudes in Fig. 10(c) and 309 

over northwestern China in Fig. 10(d). 310 

We thank the reviewer for this comment. By examining the retrieval results and true-color 311 

imagery for the corresponding periods, we found that these anomalously high AOD values 312 

are likely attributed to residual cloud contamination that was not completely removed by 313 

the cloud screening process. Particularly, in January 2020 (Fig. 10(d)), the affected regions 314 

show persistent, widespread thick cloud cover. In October 2019 (Fig. 10(c)), cloud cover 315 

is also frequently observed at high latitudes. This increases the likelihood of cloud 316 

contamination and can lead to artificially high AOD. In the revised manuscript, we have 317 
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applied a more rigorous cloud screening procedure to better suppress these cloud-related 318 

artifacts, and the corresponding figures have been updated accordingly. 319 

16. Please explain the anomalously low SSA values over South America in Fig. 11(b) 320 

and over northern Asia in Fig. 11(c). 321 

We thank the reviewer for this comment. The reason is the same as in the previous 322 

comment: the anomalously low SSA values are most likely related to residual cloud 323 

contamination. In the revised manuscript, we have applied a more rigorous cloud screening 324 

procedure, which reduces these low-SSA artifacts over South America (Fig. 11(b)) and 325 

northern Asia (Fig. 11(c)), and the figures have been updated accordingly. 326 

17. Please add comparisons with other satellite aerosol products and provide global 327 

difference maps. 328 

We thank the reviewer for this comment. In the revised manuscript, we have added regional 329 

MODIS AOD map during the pollution event in the manuscript. In addition, monthly 330 

global MODIS AOD maps and the corresponding global difference maps are provided in 331 

the Supplement. Related analysis and discussions have also been added into Sects. 3.4 and 332 

3.5 to further evaluate our results. 333 

18. Please explain the reason why AOD and DHR are simultaneously underestimated 334 

under high aerosol loading conditions. 335 

Thank you for this comment. The underestimation under high aerosol loading is not strictly 336 

simultaneous between AOD and DHR. Analysis based on DHR differences indicates that, 337 

in part of the underestimated high-AOD cases, DHR is overestimated, suggesting a 338 

compensation effect between surface reflectance and aerosol loading within the inversion. 339 

Moreover, underestimated AOD under heavy aerosol conditions is often accompanied by 340 

overestimated SSA, further reflecting parameter trade-offs in the retrieval framework. A 341 

more detailed discussion is provided in our response to Comment #11. 342 

19. Please correct the grammatical errors throughout the manuscript. 343 



15 

 

We thank the reviewer for this comment. We have carefully checked the manuscript and 344 

corrected the grammatical errors. 345 
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