Response to Reviewer 1 Comments

Point 1: This revised manuscript utilizes Sentinel-1 (S1) time-series imagery (composites of 10, 15 and 30 days) for crop classification in Heilongjiang Province, China. Furthermore, pixel-based versus object-based classifications were compared in Google Earth Engine (GEE), as well as different sizes of the simple noniterative clustering (SNIC) method.The topic of this study is acutal, however, still the manuscript needs some extensive editing of English language.
Response 1: We thank the reviewer for this positive assessment of our manuscript and the constructive comments provided, to which we have responded below.

Point 2: First of all, English must be extensivly edited and changes in reporting style are required. Still terms about optical/SAR imagery are confusing. Single temporal should be replaced with single-date or monotemporal imagery (refer to Gasparovic and Dobrinic, 2020). In LN 59 single polarization and multi-polarization SAR dana is mentioned. Does it refer to co- and cross-polarized dana?

Response 2: We have changed “single temporal” to “single date” according to your comment (LN50). Single polarization and multi polarization SAR are a description from Silvero et al. (2021), which represents the number of polarization bands contained in SAR data (LN61-62).
Point 3: LN 48 and 49: „which have high resolutions“. What resolution – spatial, spectral, temporal?

Response 3: We have changed “high resolutions” to “high spatial resolutions” according to your comment.

Point 4: LN 52: „put into use“ does not fit in this context

Response 4: We have deleted “put into use” without affecting the expression (LN55) according to your comment.

Point 5: LN 61 and 63: adjust the term: based on pixel classification or pixel-based classification

Response 5: We have changed “based on pixel classification” to “pixel-based classification” according to your comment.

Point 6: LN 89: „different treatments“, the Authors had more classification scenarios in this manuscript, not treatments

Response 6: We have changed “different treatments” to “different scenarios” according to your comment (LN95).

Point 7: LN 129-131: pre-processing of the SAR imagery is very poorly described, and as the reference is mentioned Google? Gasparovic and Dobrinic (2020) describe these steps in detail, and LN 129 needs to be modified since terrain-corrected values are not converted to log scale, it is backscatter coefficient

Response 7: According to your comment, we revised the description with reference to several similar studies
 ADDIN EN.CITE 
(Gašparović and Dobrinić 2020; Hu et al. 2020; Sun et al. 2020)
, from LN133-135. We used the Sentinel-1 image stored by the GEE platform, which had been preprocessed using the European Space Agency’s (ESA) Sentinel-1 Toolbox including orbit restitution, thermal noise removal, terrain correction, and radiometric calibration (Figure 1).
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The Sentinel-1 mission provides data from a dual-polarization C-band Synthetic Aperture Radar (SAR) instrument. This collection includes the S1 Ground Range Detected (GRD) scenes,
processed using the Sentinel-1 Toolbox to generate a calibrated, ortho-corrected product. The collection is updated daily. New assets are ingested within two days after they become available.

This collection contains all of the GRD scenes. Each scene has one of 3 resolutions (10, 25 or 40 meters), 4 band combinations (corresponding to scene polarization) and 3 instrument modes.
Use of the collection in a mosaic context will likely require filtering down to a homogeneous set of bands and parameters. See this article for details of collection use and preprocessing. Each

scene contains either 1 or 2 out of 4 possible polarization bands, depending on the instrument's polarization settings. The possible combinations are single band VV or HH, and dual band
VV+VH and HH+HV:

1. VV: single co-polarization, vertical transmit/vertical receive
2. HH: single co-polarization, horizontal transmit/horizontal receive
3. VV + VH: dual-band cross-polarization, vertical transmit/horizontal receive

4. HH + HV: dual-band cross-polarization, horizontal transmit/vertical receive

Each scene also includes an additional 'angle’ band that contains the approximate viewing incidence angle in degrees at every point. This band is generated by interpolating the ‘incidenceAngle’
property of the ‘geolocationGridPoint gridded field provided with each asset.

Each scene was pre-processed with Sentinel-1 Toolbox using the following steps:

1. Thermal noise removal

2. Radiometric calibration

3. Terrain correction using SRTM 30 or ASTER DEM for areas greater than 60 degrees latitude, where SRTM is not available. The final terrain-corrected values are converted to decibels via
log scaling (10*log10(x)).

For more information about these pre-processing steps, please refer to the Sentinel-1 Pre-processing article. For further advice on working with Sentinel-1 imagery, see Guido Lemoine's tutorial
on SAR basics and Mort Canty's tutorial on SAR change detection.





Figure 1 Description of sentinel 1 image in GEE platform
Point 8: LN 133 and 134: depending on filter used, every speckle filter has it's purpose (to adjust to local image variations to smooth the values and thereby reduce speckle, and lines and edges are enhanced to maintain the sharpness of the imagery), so this lines need to be rewritten

Response 8: We have rewritten this paragraph according to your comment (LN137-139).
Point 9: Furthermore, LN 138 and 139 also need to be rewritten, since interaction of SAR signal polarized in vertical or horizontal plane acts differently on objects of interest, it is not adjusted only for this study

Response 9: We have deleted these two sentences according to your comment. We don't think it will affect the expression of the article.
Point 10: LN 190 – 197: some more details about used MDA for variable importance

Response 10: We have described the MDA index in detail according to your comment (LN199-203).
Point 11: Section 3.3: please analyze more in detail PA and UA for different crops/study area

Response 11: We have added the description of Section 3.3 according to your comment (LN298-300).
Point 12: Figures 3-10 please move sub-captions of the figure (a,b,c…) to the bottom of the figure, it is written with different fonts and placed on different sides of the figures, so make it uniform

Response 12: We have modified Figure 3 - 10 according to your comment.
Point 13: I think that the research design of this manuscript is good, but still some additional changes need to be made, as well as changes in English language and style.

Response 13: We thank the reviewers for their positive comments and constructive comments on our manuscript. We have revised the manuscript according to your comments.
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