· Reviewer #2
General Comment：I am grateful for the opportunity to review the manuscript titled "Spatiotemporal dynamics and drivers of wind erosion during 1990-2020 in Yarlung Zangbo River basin, Southern Tibetan Plateau." The research topic is highly important and relevant. However, after thoroughly reading the manuscript, I found it challenging to understand how the authors obtained the presented results. The research methodology is not sufficiently clear and precise. It appears that some steps were intentionally or inadvertently omitted, preventing readers from reproducing the study in other regions of the world. This is a significant drawback of the work.
[bookmark: _Hlk143694142]Responses: We appreciate the reviewer’s evaluation of our work. I 'm sorry I didn’t make it clear, so we modified the method accordingly, mainly modified 2.3.1.Soil wind erosion modulus, 2.3.2.Spatiotemporal trend analysis, and 2.3.5.Measurement of driving factor, in which the formulas in 2.3.1 and 2.3.2 were all supplemented, and the errors in 2.3.5 were corrected accordingly. All your concerns have been carefully considered and revised. The detailed revisions can be found below. 

Comment 1&2：In Figure 1, please indicate the location of the study area on the map of Asia. Generally, on maps, low absolute elevation values are represented with shades of green (lowlands), while high values are shown in shades of orange and red (elevated areas and mountains). In Figure 1b, you need to invert the color legend to reflect elevation values above 3000m, using shades of yellow, orange, and red.
[bookmark: _Hlk143696187]Response: Thanks a lot for your good comment. Following your advice, we have taken the necessary steps to redraw the figure. As shown in the following figure, we have adjusted the layout of the picture. According to your opinion, the color of the elevation represented by Figure(b) has been replaced. The distribution map of Asia has been added to Figure(a), which makes the distribution of the study area in Asia clearer. 
[bookmark: _GoBack][image: ]
The details can be found in Figure 1 in the “Revised manuscript”.
Comment 3：Section 2.2: Present a table with the used data, sources of acquisition, spatial resolution, and/or scales. How did you address the issue of varying spatial resolution in the source data?
Response: Thanks a lot for your good comment.
We have added the table with the used data, the sources of acquisition, spatial resolution, detail revision is as followed:
Table 1. Summary of forcing data used in the Revised Wind Erosion Equation (RWEQ).
	Data
	Description
	Resolution
	Time

	Climate data
	Wind speed
	
	1990–2020

	
	Temperature
	
	

	
	Precipitation
	
	

	
	Solar radiation
	
	

	Vegetation data
	NDVI
	1 km ×1 km
	1990–2020

	livestock data
	Actual livestock carrying capacity estimation product
	1 km ×1 km
	2000–2020

	Land-use data
	China multi-period land use remote sensing monitoring data set（CNLUCC）
	1 km ×1 km
	1990–2020

	Soil data
	Harmonized World Soil Database v 1.2 (HWSD)
	1:10,000,000
	2020

	Elevation data
	SRTM (Shuttle Radar Topography Mission) 
	30 m ×30 m
	2020

	Snow depth
	Long-term series of daily snow depth dataset in China 
	25 km ×25 km
	1990–2020


 Indeed, you are right to say that these data resolutions are not consistent. We have unified all data resolutions by resampling, typically at a resolution of 1 km x 1 km, and it has been added in Table in the “Revised manuscript”. 
Comment 4：In Formulas 1-7, some values' origins and calculation methods are unclear. Any other researcher would be unable to calculate anything based solely on reading your article. Provide a detailed, step-by-step description of the methodology.
Response: Thank you for your comments. Through careful checking, we check and correct the formula in detail, and update the results of this part. The RWEQ is a widely applied method, particularly in the field of wind erosion calculation, for estimating soil erosion caused by wind forces. Due to space constraints, we opted to provide more concise explanations of each factor by referencing relevant literature. I 'm really sorry I didn’t make it clear, so we modified the method accordingly, the most comprehensive and detailed step-by-step procedures can be found in the following. The results are shown in the Methods (2.3.1. Soil wind erosion modulus). Please see Line 168-228 in the “Revised manuscript”.
[bookmark: _Hlk143683193]2.3.1. Soil wind erosion modulus
In this study, the RWEQ was used to calculate the wind-induced soil erosion and sand fixation[37], which has the advantages of relatively comprehensive factors, relatively simple composition, easy data acquisition, and strong affinity with geographic information system. It can combine field data with computer models to describe physical wind erosion processes[38] and has been widely used in practice. In addition, the calculated results of this model have a high degree of fitting with the measured values. The calculation formula is as follows:
	
	(1)

	
	(2)

	
	(3)



where, SL is actual wind erosion modulus(kg/m2); Qmax is maximum transport capacity(kg/m); S is critical field length(m); z is the distance from the upwind edge of the field; WF is the weather factor(kg/m); EF and SCF are soil erodibility factor and soil crust factor, respectively; K′ and C are soil roughness factor and vegetation factor, respectively.
The main factor calculation method of RWEQ model is as follows:
（1）climatic factor
The climatic factors in the RWEQ model represent the comprehensive effect of weather factors such as wind speed, temperature, precipitation and snow depth on soil wind erosion in the study area, which is one of the core factors of the model. The calculation method is as follows:
	
	(4)

	
	(5)


WF is weather factor（kg/m）；is wind factor (m/s3)； is gravity acceleration(9.8 m/s2);  is air density； and  are soil moisture factor and snow cover factor, respectively; u1 is the sediment wind speed; u2 is the monthly mean wind speed (m/s); Nd is the number of days with monthly wind speed greater than sediment wind speed.
SW is a soil moisture factor, and its size is negatively correlated with wind erosion rate. The calculation formula of soil moisture factor is as follows:

	
	(6)

	
	(7)


[bookmark: _Hlk143698776]SW represents soil moisture factor; ETp represents potential evaporation (mm); Rd represents the days of precipitation or irrigation during the measurement period (d); R+I represents rainfall and irrigation amount (mm); Nd is the number of days with monthly wind speed greater than sediment wind speed.
SD represents the snow cover factor, and a certain degree of snow can weaken the soil wind erosion. In general, when the snow thickness is greater than 25.4 mm, the soil wind erosion tends to stop. The calculation formula of snow cover factor is as follows:
	
	(8)


Where Hsnow represents snow thickness (mm); p represents the probability of snow cover depth greater than 25.4 mm.
（2）Soil erodibility factor 
Soil particle size and organic matter, calcium carbonate, clay content will affect the size of soil erodibility, the calculation method is:
	
	(9)


EF is a soil erodibility factor; sa is soil coarse sand content (%); cl is soil clay content (%); OM is organic matter content (%); CaCO3 is calcium carbonate content (%); 
（3）Soil crust factor 
Hard soil crust can effectively prevent the occurrence of soil wind erosion. Therefore, the soil crust factor is usually used to characterize the effective wind erosion resistance of hard soil crust on soil surface. The formula is as follows:
	
	(10)


（4）vegetation factor
Vegetation factor indicates the degree of inhibition of soil wind erosion under certain vegetation coverage; the formula is as follows:
	
	(11)


SC is vegetation coverage (%).
（5）Surface roughness factor
Surface roughness factor is the influence of surface roughness caused by topography on soil wind erosion. The calculation formula is as follows:
	
	(12)

	
	(13)


Where Crr as random roughness factor (cm) ; Kr is terrain roughness factor (cm) ; L is the terrain fluctuation parameter; ∆H is the elevation difference (m) within the range of L.
Comment 5：FVC - how was it calculated? Obtained? (Table 1) 
Response: Thank you for your precious comments and advice. FVC is an important parameter to describe surface vegetation coverage and a basic indicator of ecological environment change. It is calculated from NDVI data. The basic formula for calculating FVC is:

Normally, the NDVIsoil value is the closest value to the cumulative percentage of NDVI of 5 %, the NDVIveg value is the closest value to the 95 % cumulative percentage of NDVI.
Comment 6：How many meteorological stations did you use? Are their data sufficient for such a large study area?
Response: Thanks for your suggestion. Thank you for your precious comments. Our study used a total of 8 meteorological stations, namely: Lhasa, Lhari, Damxung, Maizhokunggar, Konggar, Zedang, Nyêmo and Nagqu. We acknowledge that the number of meteorological stations we obtained for Tibet is relatively small compared to other regions. This can be attributed to the sparse distribution of meteorological stations in this area and the stringent procedures for data distribution. However, it is important to note that the limited stations we have managed to collect are all the available data within the required period for our study.
To compensate for the scarcity of station data, we have employed interpolation techniques to ensure the accuracy of our analysis. Through careful interpolation of the measured data, we are able to extend our findings to a larger research area to a certain extent.
While we recognize the constraints imposed by the limited number of meteorological stations, we have taken the necessary measures to mitigate their impact and ensure the reliability of our results. We remain confident that our study provides valuable insights despite these challenges. 
Comment 7&8：Figure 2: The methodology does not explain the source of the values presented in the map legends. Section 2.3.2: How were the values calculated? Which formulas and software were used?
Response: We are grateful for the suggestion. We 're sorry we didn’t 't explain the legend of Figure 2, we add the categories accordingly, please see the Table 2 for details.
[bookmark: _Hlk143634182]Table 2. Mann-Kendall test trend categories
	[bookmark: _Hlk143634200]Qi
	Z
	Trend type
	Trend features

	Qi >0
	2.58<Z
	4
	Very significant increase

	
	1.96<Z<2.58
	3
	Significantly increase

	
	1.65<Z<1.96
	2
	Micro-significant increase

	
	Z≤2.58
	1
	No significant increase

	Qi =0
	Z
	0
	No Change

	Qi <0
		Z≤1.65

	1.65<Z<1.96

	1.96<Z<2.58

	2.58<Z



	-1
	No significant decrease

	
	
	-2
	Micro-significant decrease

	
	
	-3
	Significantly decrease

	
	
	-4
	Very significant decrease


The values were calculated by MK trend test and Sen 's slope used the software MATLAB. The specific calculation steps have been fully supplemented.
The details can be found in the methods part of “2.3.2. Spatiotemporal trend analysis” of the Revised manuscript (Line 229-269).
[bookmark: _Hlk143634152][bookmark: _Hlk143634130]The MK test is used to perceive statistically significant decreasing or increasing trends in long-term temporal data. The MK trend test is based on two hypotheses: one is null (H0) and the other is the alternative (H1) hypothesis. The H0 expresses the existence of no trend while H1 elucidates a significant rising or declining trend in data. On the basis of 5% significance level, if p-value is <0.05, then the alternative hypothesis is accepted which signifies the presence of a trend in the data and if the p-value is >0.05, the H0 will be accepted that denotes the absence of a trend in the data. The formula is provided by the following equation:

where n is the numbers of data points, Xj and Xi are annual values in years j and i, j > 1 and Sign (Xj – Xi) calculated using the equation:

The test of Sen's slope estimator was originally developed by Sen for the performance of checking the statistical linear relationships. It is used to calculate the magnitude of trends in the long-term temporal data. Sen's slope is considered better to detect the linear relationship as it is not affected by outliers in the data. The following equation is used to estimate each individual slope (Qi):

where i = 1 to n − 1, j = 2 to n, Yj and Yi are data values at time j and i (j > i), respectively. If in the time series, there are n values of Yj, estimates of the slope will be N = n(n − 2)/2. The slope of the Sen estimator is the mean slope of such slopes' N values. The Sen's slope is:

The positive (Qi) indicates an increasing trend, while the negative Qi values tell us that there is a negative trend in the temporal data. The unit of Sen's slope (Qi) is the slope magnitude per year.

When n > 10, the standard normal statistical variable Z is:

Comment 9：Figure 6: If you create separate maps for each legend element, won't they overlap for each element of the legend?
Response: We are grateful for the suggestion. No, the values represented by each pixel are independent and do not overlap. In our study, we used Method 2.5 to calculate the specific figure in question. This method involves conducting a per-pixel analysis within the study area, providing clear directionality and guidance. The criterion set in Method 2.5 is unique and each pixel that passes the criteria produces a singular result. Therefore, we assert that there is no overlap in the results obtained from this method. By following the guidelines and criteria established in Method 2.5, we ensure that each pixel's evaluation is distinct and independent of neighboring pixels. As a result, there should be no overlap among the outcomes derived from this approach.
Comment 10：Sections 4.1 and 4.2 contain research results. They should not be in Section 4.
Response: We are grateful for the suggestion. We appreciate your concerns, and after careful deliberation, we maintain that this section is appropriately positioned. Its primary purpose is to provide support for a specific aspect of our results argument, namely the exploration of the individual changes in each factor. As such, these contents are more relevant and fitting within this section rather than the results part. We have considered the overall structure and flow of the study while making this decision. Thank you for bringing up this matter, and we assure you that we have thoroughly considered the placement of this section in relation to the broader context of our research.
Comment 11：Section 4.3 contains insufficient data. Compare the obtained data with other countries and expand this section.
Response: We are grateful for the suggestion. Thank you for your precious comments and advice. Those comments are all valuable and very helpful for revising and improving our paper. Indeed, you are right, this part of the discussion is insufficient, because the interaction within the scope of what I know is very little in the existing research, which is not enough to compare and discuss with the data obtained from the existing research in other countries, and to expand this part of the discussion. Therefore, after careful consideration, we have deleted this part of the discussion of the interaction results and thank you again for your suggestion.
Comment 12：Lines 504-508: Remove redundant information from the manuscript formatting template.
Response: We greatly appreciate your comments and have carefully considered your suggestions. We are sorry for careless mistakes. As a result, we have removed the mentioned section from the manuscript.
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