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Reviewer 1 
General Response: We thank Reviewer 1 for providing invaluable comments and insights. The 

comments have been addressed point by point below. 

Please note, that the colours of all figures have been updated to meet the requirements for colour 

blindness as requested by the editor. Also note that the numbers of the tables and figures have been 

updated after implementing the reviewers' comments. 

Page and Lines numbers in the responses refer to the manuscript tracked version. 

Comment: This study uses suspended particles generated from natural parent soils. How are the 

suspended dust particles different from naturally emitted airborne dust particles, and how do the 

differences influence the estimates of Icelandic dust radiative properties? 

Response: The method developed at CESAM (Di Biagio et al., 2017) allows parent soils to be used to 

generate dust aerosols with a realistic size distribution and mineralogy, including the main minerals 

responsible for absorption in the short-wavelength, SW, (Fe oxides) (e.g. Di Biagio et al., 2019) and 

LW, long-wavelength, (clay, quartz, calcite) (e.g., Di Biagio et al., 2017) spectra in concentrations 

typical of atmospheric conditions. The size distribution of particles sampled by the Shortwave Optical 

Properties Analyzers, SW-OPAs, is more representative of transported particles than of local aerosols 

near the source region, due to the loss of larger particles through the nephelometer and aethalometer 

sampling lines (Di Biagio et al., 2019; Di Biagio et al., 2017). In agreement with the size analysis of Di 

Biagio et al. (2017) and Di Biagio et al. (2019), the results of this study would be more suitable for 

understanding the radiative effects of Icelandic dust in regions affected by its long-range transport. 

Further analysis of the size distribution of Icelandic dust measured at CESAM and its evolution with 

respect to available field observations and with respect to low-latitude dust will be provided in a 

subsequent study (Di Biagio et al., in preparation). 

The following paragraph was added to Section 2.2.1, Page 7, Lines 207-211: 

“The size distribution of particles sampled by the SW-OPAs is more representative of transported 

particles than of local aerosols near the source region, due to the loss of larger particles through the 

nephelometer and aethalometer sampling lines (Di Biagio et al., 2019; Di Biagio et al., 2017). In 

agreement with the size analysis of Di Biagio et al. (2017) and Di Biagio et al. (2019), the results of 

this study would be more suitable for understanding the radiative effects of Icelandic dust in regions 

affected by its long-range transport.” 

Comment: Section 2.1: I recommend including the location (latitude and longitude) and the time 

of collection for the five dust hotspots in the supplement. Although they are provided in the 

companion paper and other papers, it will be helpful for the reader to have the information easily 

available. 

Response: Table S1 with information on sampling sites has been added to the supporting information. 

Furthermore, Section 2.1, Page 4, Line 127 has been updated as follows: 

“Table S1 contains the information on sampling sites.” 

Comment: Line 183-184: this sentence should be reworded slightly. Particle loss correction is 

further applied to the CESAM size distribution to determine the SW-OPAs size distribution. This 

is not clear to me until I read Appendix B. 

Response: Section 2.2.1, Page 7, Lines 198-207 have been updated based on the reviewer comment: 
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“The geometrical size distributions were first corrected for particle loss along the sampling lines of 

SMPS and GRIMM to obtain the size distributions of the particles suspended in CESAM. Subsequently, 

the particle loss correction was applied to the size distribution of particles within the chamber to 

determine the size distributions of particles sampled by the aethalometer and nephelometer. 

Furthermore, since the size distributions of the two instruments were similar (the percentage difference 

between the loss correction estimated for the aethalometer and that obtained for the nephelometer was 

< 11%), a common size distribution was calculated as the mean of the size distributions of the 

aethalometer and nephelometer. The resulting size distribution, referred to as Nsw-OPAs(Dg), represents 

the size distribution detected by the Shortwave Optical Properties Analyzers (SW-OPAs).” 

Comment:  Section 2.3.2: it is not clear to me why the complex refractive index could be 

determined through the linear fit between measured and modelled b. Please add some explanation. 

Response: We apologise for the confusion, we should not have used linear fit, the correct term is linear 

correlation.  

Section 2.3.2, Page 11, Lines 311-321 have been updated as follows: 

“In addition, the experiment-averaged spectral complex refractive index was determined based on the 

analysis of the linear correlation between βabs,meas(λ) vs βabs,model(λ), and βsca,meas(λ) vs βsca,model(λ) 

scenarios starting from 30 min after the dust injection peak to 2.5 h. To retrieve the experiment-averaged 

real index navg(λ) and imaginary index kavg(λ), we updated the method applied to determine k(λ) and 

n(λ) at a 12-min resolution, as described in the preceding paragraph. For each βabs,model(λ) and βsca,model(λ) 

scenarios, we assumed that the input parameters χ , k(λ) and n(λ) are constant throughout the 

experimental run. From the analysis of the linear correlation between βabs,meas(λ) ± 1 SD and βabs,model(λ) 

scenarios, and between βsca,meas(λ) ± 1 SD and βsca,model(λ) scenarios, we selected only the model 

estimates which showed a high correlation with observations (R2>0.70). The modelled and measured 

spectral coefficients were then compared based on the root mean square error (RMSE) instead of using 

the %diff at individual time points. The uncertainty on kavg(λ) and navg(λ) was estimated from the RSD 

of the k and n solutions. The uncertainty on kavg(λ) was up to 99%, while the uncertainty on navg(λ) was 

< 2%.”  

Comment: The final k and n are determined by combining base simulation and Test 1. What is 

the uncertainty of ignoring results from Test 2? Will this cause k and n to be biased toward results 

from high particle number concentration (N+SD)? 

Response: While the results obtained from averaging the baseline simulation and Test 1 may have a bias 

towards high particle number concentration, no significant difference was observed when the results of 

Test 2 were also included, for both the parameters n and k. Although the mean values of k tended to be 

higher when Test 2 was included in the average, particularly in the wavelength range of 660-950 nm, 

we calculated that the difference between the average with Test 2 included and the average without Test 

2 is less than three times the square root of the sum of their squared uncertainties. Furthermore, it was 

decided to use the more conservative approach as the correlation between the measured and modelled 

SSAavg(λ) tends to be higher in the base simulation and Test 1 compared to Test 2 (Table S5), and the 

increase in kavg with λ in Test 2 is hard to explain, suggesting that Test 2 results are not realistic.  

Section 3.2, Page 14, Lines 404-415 have been updated as follows: 

“Table S5 reports a summary of the comparison between SSAavg(λ) obtained from the measured and 

computed spectral coefficients for the base simulation, Test 1, and Test 2. Although the RMSE values 

were generally low, the correlation between the measured and modelled SSAavg(λ) tends to be higher in 

the base simulation and Test 1 compared to Test 2 (Table S5). Di Biagio et al. (2019) chose to average 

the k values from all three scenarios. Here the increase of kavg with λ in Test 2 is hard to explain, 
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suggesting that Test 2 results are not realistic. Based on this, we chose to combine the results from the 

base simulation and Test 1 to obtain a single set of values for k(λ) (Table 2) and n(λ) (Table 3). While 

the results obtained from averaging the baseline simulation and Test 1 may have a bias towards high 

particle number concentration, no significant difference was observed when the results of Test 2 were 

also included, for both the parameters n and k. Although the mean values of k tended to be higher when 

Test 2 was included in the average, particularly in the wavelength range of 660-950 nm, the difference 

between the average with Test 2 included and the average without Test 2 is less than three times the 

square root of the sum of their squared uncertainties. For these reasons, it was decided to use the more 

conservative approach.” 

Comment: Line 448: what is the Fe content in low-latitude dust? 

Response: The total iron content in typical low-latitude dust such us northern African and eastern Asian 

dust is around 1 wt%-8 wt% (e.g.Di Biagio et al., 2019; Jeong, 2008; Shi et al., 2011). which is lower 

than in Icelandic dust 11 wt%-13 wt% (Baldo et al., 2020). 

Section 4.2, Page 17, Lines 494-496 have been updated as follows: 

“The Icelandic dust showed a basaltic composition, with relatively high total Fe content, ranging from 

around 11 wt% in the sample H55 to 13 wt% in MIR45, compared to low-latitude dust (1 wt%-8 wt%; 

e.g. Di Biagio et al., 2019; Jeong, 2008; Shi et al., 2011).” 

Comment: Line 451: similar to the above comment, what is the magnetite fraction in low-latitude 

dust? 

Response: The magnetite fraction of typical low-latitude dust such us northern African and eastern 

Asian dust ranges from around 0.1 wt% - 0.8 wt%. The following paragraph from Baldo et al. (2020) 

provides a detailed comparison of the magnetite content between Icelandic dust and low-latitude dust: 

Existing observations show that the magnetite content in African dust is generally below 0.1 wt % or 

not detectable (Lazaro et al., 2008; Moskowitz et al., 2016). Moskowitz et al. (2016) reported 0.6 wt % 

magnetite in surface sediments (PM63) collected in proximity to the Tibesti volcanic system based on 

magnetic measurements. The content of magnetite reported in Asian dust source regions is in the range 

0.1 wt %–0.8 wt % from magnetic measurements and XRD analysis (Jia et al., 2019; Maher et al., 2009; 

Song et al., 2014). In Icelandic dust, the magnetite content estimated from XRD measurements and 

sequential extractions is 1 wt %–2 wt %. 

Section 4.2, Page 17, Lines 499-501 have been updated as follows: 

“The magnetite fraction (1 wt%-2 wt %) was considerably higher than in low-latitude dust (generally < 

0.1 wt%  or undetectable in northern African dust, and < 0.8 wt% in eastern Asian dust source regions; 

Jia et al., 2019; Lazaro et al., 2008; Maher et al., 2009; Moskowitz et al., 2016; Song et al., 2014) 

contributing to 7 %-15 % of total Fe.” 

Comment: The solar radiation peaks in the visible band (400 - 700 nm). The 660 - 950 nm 

wavelength band does not have intense solar radiation. How will this influence the significance of 

the results? 

Response: Although the 700-1000 nm wavelength band is characterised by lower solar irradiance than 

the visible band, it still contributes approximatively 25% of the total spectral solar irradiance (e.g., 

Woods et al., 2009). Therefore, the increased absorption of Icelandic dust in this range may still 

influence the radiative balance and regional climate. The use of these new data in climate models will 

provide further insights into the radiative impact of Icelandic dust in the Arctic region. 

The following paragraph was added to Section 5, Page 18, Lines 543-546: 
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“Although the 700-1000 nm wavelength band is characterised by lower solar irradiance than the visible 

band, it still contributes approximatively 25% of the total spectral solar irradiance (e.g., Woods et al., 

2009). Therefore, the increased absorption of Icelandic dust in this range may still influence the 

radiative balance and regional climate.” 

Editorial comments:  

• Line 157: dN(Dg,GRIMM)/dlogDg,SMPS should be dN(Dg,GRIMM)/dlogDg,GRIMM.  

• Line 265: what is Eq. (6)(6) and Eq. (7)(6)?  

• Line 396: the abbreviation of the Mýrdalssandur hotspot should also be provided here.  

• Figure 1: I think all Bsca, Babs, and BATTN in the diagram should be βsca, βabs, and 

βATTN, respectively.  

• Figure 3: please use a larger font for the title and the axis title of each panel. The βsca and 

βabs in the titles are particularly hard to read now.  

• Figure S3: which χ, n, and k are used here? 

Response: The editorial comments have been directly implemented in the text. 

Reviewer 2 
General Response: We thank Reviewer 2 for the positive feedback. The comments have been addressed 

point by point below. 

Please note, that the colours of all figures have been updated to meet the requirements for colour 

blindness as requested by the editor. Also note that the numbers of the tables and figures have been 

updated after implementing the reviewers' comments. 

Page and Lines numbers in the responses refer to the manuscript tracked version. 

Comment: Introduction: p2, line 45: Icelandic dust can reach several kilometres in altitude. Can 

you provide some numbers, 2km, 4 km, 8 km height. Some kind of a small summary. And also, 

how was it measured, ceilometer? aircraft? balloon? If dust at, e.g., 3 km height is observed, how 

can you be sure that this was Icelandic dust and not dust from other continents? So, I want to 

know a bit more about the range the Iceland dust can reach and potential horizontal transport 

scales. 

Response: The reviewer comment has been implemented in the text. 

Section 1, Page 2, Lines 47-58 have been updated as follows:  

“Icelandic dust can reach several kilometres in altitude, as shown in a study by Dagsson-Waldhauserova 

et al. (2019). They conducted six winter balloon launches in southern west Iceland during 2013-2016. 

Vertical profile measurements were collected using the Light Optical Aerosol Counter (LOAC) 

instrument, which provided aerosol size number distributions, concentrations, typologies, and basic 

meteorological parameters. LOAC estimates particle typologies for black carbon, mineral dust, volcanic 

dust, volcanic ash, ice particles, sea salt, and liquid particles, based on specific range referred to as 

‘specification zone’ retrieved during laboratory experiments with different aerosols (Renard et al., 2016). 

The 'speciation zone' of Icelandic volcanic dust was established based on laboratory simulations using 

volcanic dust and ash samples collected in Iceland. Volcanic dust particles up to 10 µm were detected 

within 900 m altitude, those up to 5 µm mostly within 3.5 km altitude, while submicron particles were 

detected at altitudes up to 6 km. LOAC measurements were confirmed by in-situ ambient air quality 

monitoring stations of the Environmental Agency of Iceland for surface, CALIPSO and HYSPLIT 

model at different altitudes and MODIS true colour images with dust plumes, pointing to the local 

Icelandic dust sources during the Polar Vortex conditions above Iceland.” 
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Comment: Results: p11, line 302: I personally find these plots in Figure S2 very important for the 

study. It is always the question: Could the full size range be covered? And then these nice and 

important plots are at all in the supplementary.  

Response: The size ranges shown in Figure S2 are before the geometrical size distributions are corrected 

for particle loss along the instrument sampling systems. We estimated that the particles suspended in 

CESAM were in the size range up to 20 μm, while the particles sampled by the SW-OPAs (nephelometer 

and aethalometer) were in the size range up to 9 μm. Details of the particle loss correction can be found 

in Appendix B.  

Figure S2 has been moved to the main text as current Figure 2. The following note was added to the 

figure caption: 

“Note: The size ranges shown are before correcting the size distributions for particle loss along the 

instrument sampling systems. In the end, particles suspended in CESAM were up to 20 μm in size, 

while particles sampled by the SW-OPAs were up to 9 μm in size. Details of the particle loss correction 

can be found in Appendix B.” 

Comment: Results: Figure 7: I was completely lost… All symbols (left column) in the legend are 

in black, and references are given (to each black symbol). In the figure, the symbols then have 

colors. In the legend, we have many colored full circles (but no references!). The k values  for the 

volcanic ash are 3-4 orders of magnitude lower than for Icelandic dust. So, ash is totally non 

absorbing? Confusing? 

Response: We apologise for the confusion; the legend has been updated based on the reviewer comment 

to make the figure clearer (current Figure 8). The literature reports a wide range of values for the real 

(n) and imaginary (k) part of the complex refractive index in the SW-spectrum for Icelandic volcanic 

ash, which is discussed in detail in Section 4.1, Pages 15-16, Lines 435-458. Only the study by Reed et 

al. (2018) reported such low values for Icelandic volcanic ash; the updated figure should show this more 

clearly. 

Comment: Final point: Figure 8: This figure shows a nice comparison with other dusts from other 

major sources, but all measured by the same team! I miss a bit a comparison with other findings, 

by other groups, from different field campaigns (maybe from different deserts and continents). I 

remember, e.g., these SAMUM campaigns. There was this paper of Mueller et al, JGR 2010 

(2009JD12520) with refractive index values etc. I could imagine, there are several other studies 

showing SSA and refractive index properties. Is it possible to have another figure or a table with 

different (independent) findings from different field studies… together with your findings? 

Response: The reviewer comment has been implemented in the text. 

Figure S20 have been added to the supporting information. 

Section 4.1, Page 16, Lines 459-463 have been updated as follows: 

“In Fig. 9, the complex refractive index and SSA(λ) of Icelandic dust were compared with those of low-

latitude dust from major source regions such as northern Africa-Sahara, Sahel, and Eastern Asia 

analysed by Di Biagio et al. (2019), where the same method as in this study is applied. Therefore, the 

differences between Icelandic dust and low-latitude dust that we discuss are primarily due to the 

different physical and chemical properties of the different type of samples.” 

Furthermore, the following paragraph was added at the end of Section 4.1, Pages 16-17, Lines 482-491: 

“Di Biagio et al. (2019) reported that there is a large variability in the SW imaginary index of mineral 

dust in the literature. The data from their study fall within the lower range of values reported in previous 
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studies, which could be attributed to different type of samples analysed and methodologies employed. 

However, the range of the real index and single scattering albedo were consistent with the literature. 

When considering the imaginary index of Icelandic dust, this is close to the upper end of the imaginary 

index of northern African and eastern Asian dust estimated by Di Biagio et al. (2019) (Fig. 9b), and falls 

within the range of values reported in studies conducted on low-latitude dust for example by Formenti 

et al. (2011) (from the AMMA campaign), Müller et al. (2011) (from the SAMUM campaign), Balkanski 

et al. (2007) (calculated from mineralogy), Dubovik et al. (2002) (from AERONET measurements), and 

Sinyuk et al. (2003) (from satellite observations), Volz (1972) (from laboratory experiments), and 

Patterson et al. (1977) (from laboratory experiments), as shown in Figure S20.” 

References 
Baldo, C., Formenti, P., Nowak, S., Chevaillier, S., Cazaunau, M., Pangui, E., Di Biagio, C., Doussin, 

J. F., Ignatyev, K., Dagsson-Waldhauserova, P., Arnalds, O., MacKenzie, A. R., and Shi, Z.: Distinct 

chemical and mineralogical composition of Icelandic dust compared to northern African and Asian dust, 

Atmos. Chem. Phys., 20, 13521-13539, doi: 10.5194/acp-20-13521-2020, 2020. 

Balkanski, Y., Schulz, M., Claquin, T., and Guibert, S.: Reevaluation of Mineral aerosol radiative 

forcings suggests a better agreement with satellite and AERONET data, Atmos. Chem. Phys., 7, 81-95, 

doi: 10.5194/acp-7-81-2007, 2007. 

Dagsson-Waldhauserova, P., Renard, J.-B., Olafsson, H., Vignelles, D., Berthet, G., Verdier, N., and 

Duverger, V.: Vertical distribution of aerosols in dust storms during the Arctic winter, Sci. Rep., 9, 16122, 

doi: 10.1038/s41598-019-51764-y, 2019. 

Di Biagio, C., Formenti, P., Balkanski, Y., Caponi, L., Cazaunau, M., Pangui, E., Journet, E., Nowak, 

S., Caquineau, S., Andreae, M. O., Kandler, K., Saeed, T., Piketh, S., Seibert, D., Williams, E., and 

Doussin, J. F.: Global scale variability of the mineral dust long-wave refractive index: a new dataset of 

in situ measurements for climate modeling and remote sensing, Atmos. Chem. Phys., 17, 1901-1929, 

doi: 10.5194/acp-17-1901-2017, 2017. 

Di Biagio, C., Formenti, P., Balkanski, Y., Caponi, L., Cazaunau, M., Pangui, E., Journet, E., Nowak, 

S., Andreae, M. O., Kandler, K., Saeed, T., Piketh, S., Seibert, D., Williams, E., and Doussin, J. F.: 

Complex refractive indices and single-scattering albedo of global dust aerosols in the shortwave 

spectrum and relationship to size and iron content, Atmos. Chem. Phys., 19, 15503-15531, doi: 

10.5194/acp-19-15503-2019, 2019. 

Dubovik, O., Holben, B., Eck, T. F., Smirnov, A., Kaufman, Y. J., King, M. D., Tanre, D., and Slutsker, 

I.: Variability of absorption and optical properties of key aerosol types observed in worldwide locations, 

J. Atmos. Sci., 59, 590-608, doi: 10.1175/1520-0469(2002)059<0590:voaaop>2.0.co;2, 2002. 

Formenti, P., Rajot, J. L., Desboeufs, K., Said, F., Grand, N., Chevaillier, S., and Schmechtig, C.: 

Airborne observations of mineral dust over western Africa in the summer Monsoon season: spatial and 

vertical variability of physico-chemical and optical properties, Atmos. Chem. Phys., 11, 6387-6410, doi: 

10.5194/acp-11-6387-2011, 2011. 

Jeong, G. Y.: Bulk and single-particle mineralogy of Asian dust and a comparison with its source soils, 

J. Geophys. Res.-Atmos, 113, D02208, doi: 10.1029/2007jd008606, 2008. 



7 

 

Jia, J., Wang, Y. J., Xia, D. S., Lu, H., and Gao, F. Y.: Dust Sources of Last Glacial Chinese Loess Based 

on the Iron Mineralogy of Fractionated Source Samples, Geophys. Res. Lett., 46, 2103-2110, doi: 

10.1029/2018gl080909, 2019. 

Lazaro, F. J., Gutierrez, L., Barron, V., and Gelado, M. D.: The speciation of iron in desert dust collected 

in Gran Canaria (Canary Islands): Combined chemical, magnetic and optical analysis, Atmos. Environ., 

42, 8987-8996, doi: 10.1016/j.atmosenv.2008.09.035, 2008. 

Maher, B. A., Mutch, T. J., and Cunningham, D.: Magnetic and geochemical characteristics of Gobi 

Desert surface sediments: Implications for provenance of the Chinese Loess Plateau, Geology, 37, 279-

282, doi: 10.1130/g25293a.1, 2009. 

Moskowitz, B. M., Reynolds, R. L., Goldstein, H. L., Berquo, T. S., Kokaly, R. F., and Bristow, C. S.: 

Iron oxide minerals in dust-source sediments from the Bodele Depression, Chad: Implications for 

radiative properties and Fe bioavailability of dust plumes from the Sahara, Aeolian Res., 22, 93-106, 

doi: 10.1016/j.aeolia.2016.07.001, 2016. 

Müller, T., Schladitz, A., Kandler, K., and Wiedensohler, A.: Spectral particle absorption coefficients, 

single scattering albedos and imaginary parts of refractive indices from ground based in situ 

measurements at Cape Verde Island during SAMUM-2, Tellus Series B-Chemical and Physical 

Meteorology, 63, 573-588, doi: 10.1111/j.1600-0889.2011.00572.x, 2011. 

Patterson, E. M., Gillette, D. A., and Stockton, B. H.: Complex index of refraction between 300 and 

700 nm for Saharan aerosols, J. Geophys. Res., 82, 3153-3160, doi: 10.1029/JC082i021p03153, 1977. 

Reed, B. E., Peters, D. M., McPheat, R., and Grainger, R. G.: The Complex Refractive Index of Volcanic 

Ash Aerosol Retrieved From Spectral Mass Extinction, J. Geophys. Res.-Atmos, 123, 1339-1350, doi: 

10.1002/2017jd027362, 2018. 

Renard, J. B., Dulac, F., Berthet, G., Lurton, T., Vignelles, D., Jégou, F., Tonnelier, T., Jeannot, M., 

Couté, B., Akiki, R., Verdier, N., Mallet, M., Gensdarmes, F., Charpentier, P., Mesmin, S., Duverger, V., 

Dupont, J. C., Elias, T., Crenn, V., Sciare, J., Zieger, P., Salter, M., Roberts, T., Giacomoni, J., Gobbi, 

M., Hamonou, E., Olafsson, H., Dagsson-Waldhauserova, P., Camy-Peyret, C., Mazel, C., Décamps, T., 

Piringer, M., Surcin, J., and Daugeron, D.: LOAC: a small aerosol optical counter/sizer for ground-

based and balloon measurements of the size distribution and nature of atmospheric particles – Part 1: 

Principle of measurements and instrument evaluation, Atmos. Meas. Tech., 9, 1721-1742, doi: 

10.5194/amt-9-1721-2016, 2016. 

Shi, Z., Krom, M. D., Bonneville, S., Baker, A. R., Bristow, C., Drake, N., Mann, G., Carslaw, K., 

McQuaid, J. B., Jickells, T., and Benning, L. G.: Influence of chemical weathering and aging of iron 

oxides on the potential iron solubility of Saharan dust during simulated atmospheric processing, Global 

Biogeochem. Cy., 25, GB2010, doi: 10.1029/2010gb003837, 2011. 

Sinyuk, A., Torres, O., and Dubovik, O.: Combined use of satellite and surface observations to infer the 

imaginary part of refractive index of Saharan dust, Geophys. Res. Lett., 30, doi: 

10.1029/2002GL016189, 2003. 

Song, Y. G., Chen, X. L., Qian, L. B., Li, C. X., Li, Y., Li, X. X., Chang, H., and An, Z. S.: Distribution 

and composition of loess sediments in the Ili Basin, Central Asia, Quat. Int., 334, 61-73, doi: 

10.1016/j.quaint.2013.12.053, 2014. 



8 

 

Volz, F. E.: Longwave refractive index of atmospheric aerosol substances, Appl. Optics., 11, 755-759, 

1972. 

Woods, T. N., Chamberlin, P. C., Harder, J. W., Hock, R. A., Snow, M., Eparvier, F. G., Fontenla, J., 

McClintock, W. E., and Richard, E. C.: Solar Irradiance Reference Spectra (SIRS) for the 2008 Whole 

Heliosphere Interval (WHI), Geophys. Res. Lett., 36, doi: 10.1029/2008GL036373, 2009. 

 


