
Thanks to the reviewers for their constructive comments and very helpful suggestions, 

which have allowed us to clarify and improve the manuscript. Below we address the 

reviewers’ comments, with the reviewer comments in black, and our responses in blue. 

We have revised the manuscript accordingly.  

 

Reviewer #2: 

General Comments:  

This paper presents the simulations of the Asian dust with GEOS-Chem model. The 

main drawbacks of the original parameterization of the dust emission used in official 

GEOS-Chem are pointed out firstly, subsequently the authors make a lot of efforts to 

improve the dust emission scheme by revising parameters such as aerodynamic 

roughness length, soil texture, and sandblasting efficiency. The simulated spatial and 

temporal variations of dust aerosols are found much closer to observations with the 

revised GEOS-Chem model. General speaking, the manuscript is scientifically sound 

and well organized. I recommend accepting it after addressing the following comments.  

 

Major comments:  

1) I suppose you are using a nested version of GOES-Chem with higher model 

resolution over your target region East Asia. Are there any interactions between the 

global simulation and the nested region? Please clarify this.  

Thanks for the suggestion. In GEOS-Chem, running a nested simulation requires 

the first step of running a global simulation with a coarse resolution. The global 

simulation is conducted to generate boundary conditions which is used to initialize 

species concentrations at the boundaries of our nested grid region, but not vice versa 

(Wang et al., 2004). Therefore, it is a one-way nesting procedure (that is to say, the 

results from the global model is only used to define the boundary conditions for 

nested simulation, but the nested simulation has no feedback on the global 

simulation). Many nested GEOS-Chem simulations have been conducted over 

different regions, e.g., Asia (Li et al., 2013; Lin et al., 2014; Zhang et al., 2015; 

Dang and Liao, 2019), North America (Heald et al., 2012; Jiang et al., 2015; Fisher 

et al., 2016), and Europe (Tombrou et al., 2009; Vinken et al., 2014). Both gaseous 

and aerosol species have been simulated and evaluated by previous work (e.g., 

Wang et al., 2004; Chen et al., 2009; Jeong et al., 2011; Heald et al., 2012; Wang 

et al., 2013; Li et al., 2019), showing that nested version of GEOS-Chem exhibited 

good agreement with the measurements. 

We have included the associated description in the revised manuscript (lines 93-99). 

   

2) How the dust size distributions are considered after the bulk vertical emission flux 

calculated?  

Mineral dust aerosols in GEOS-Chem are simulated across 4 size bins (radii 0.1–

1.0, 1.0–1.8, 1.8–3.0, and 3.0–6.0 μm). We adopted the dust particle size 

distribution (PSD) proposed by Zhang et al. (2013) after the calculation of dust 

emission flux. As described by Zhang et al. (2013), mass fractions of each size bins 



are 7.7%, 19.2%, 34.9% and 38.2% accordingly. This parameterization is 

recommended by GEOS-Chem Aerosols Working Group, and has been evaluated 

for dust over United States and Asia, etc. (Zhang et al., 2013; Philip et al., 2017; 

Yumimoto et al., 2017; Latimer et al., 2019).  

We have included the associated description in the revised manuscript (lines 102-

104). 

 

 

Specific comments:  

1) Fig S2 is better for reader to understand your study. I suggest you moving it to the 

main text. What is the meaning of the u10,t in Fig S2?  

Thanks for suggestion. We have moved Fig S2 to the main text (Fig. 1 in the revised 

manuscript). 𝑢10,𝑡  in the figure represents the threshold saltation wind speed at 

10m, which is calculated by wind speed at 10m (𝑢10𝑚), surface friction velocity(𝑢∗) 

and threshold friction velocity(𝑢∗𝑡): 

𝑢10,𝑡 =
𝑢10𝑚 × 𝑢∗𝑡

𝑢∗
 

We have included the description in the figure. 

 

2) What is the meaning of the contour plot in Fig S5? 

Figure S5 displays the comparisons of averaged surface wind field between the 

model input and observations. It is used to show that the circulation patterns in the 

model are identical with the observations, with surface wind speed in the model 

larger than observations to some extent, which was also found by Wang et al. (2014). 

We have referred this figure in the manuscript (lines 227-230 in the revised 

manuscript). 

 

 

3) The units of Z0s in Table 1 and Fig. 3 are inconsistent, please clarify the unit in Fig. 

3.  

Thanks for reminder. We have modified the unit of Z0s to cm in Table 1 to make the 

units in the full-text consistent. 

 

 

4) In Fig.7, it is meaningless to compare the simulated averaged threshold friction 

velocities in Beijing, since there are no dust emissions in Beijing due to the 

erodibility factor S. Therefore, I recommend you making more comparisons over 

the dust source regions. 

Thanks for suggestion. Yes, we agree. In the revised manuscript, we have removed 

the comparison of Beijing in this figure, and added the comparisons over Xilinguole 

and Akesu sites, which are located over the dust source regions (seen in lines 272-

276 and Fig. 8 in the revised version).  
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