Response to the Reviewer’s Comments:
Comments in my original review that were not addressed during the revisions (please note that the line numbers refer to the original manuscript, not the resubmitted one):
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Comment 1. Section 2.1: It should be specified exactly which product files were used. This is needed because the links provided in the Data Availability section (Lines 479 and 481) lead to a list of OCO product files and it is not clear, for example, whether this study used the Lite or the Standard product files, and whether or not the study used the “retrospective” datasets. The name of the parameter used as XCO2 data should also be specified. If uncertainty values were also used (given that this is a potential benefit of the proposed method, as discussed in the conclusions section), the name of the parameter providing the uncertainty values should also be specified.
Response：This study used the Lite product files which was mentioned in Lines 109 to 119. 
The name of the parameter used as XCO2 data is ‘XCO2’. 
For the uncertainty of the products, as TCCON data was used in this study to verify the uncertainty of the obtained products. In order to ensure the consistency of the study, the uncertainty of OCO products was also calculated by using TCCON data, and parameters in the original data were not used.

Comment 2. Line 186: It is not clear what is meant by “non-single”.
Response：What we want to express here is that this study can not only use uncertain data to assist interpolation, but also fuse multiple uncertain data, and adjust the soft data type according to the type of uncertain data.
Comment 3. Line 215: The text shows mu and g at the same level, whereas in Eqs. (4-5) g is higher than mu (as if mu was raised to the power g). This inconsistency should be fixed somehow.
Response：I am very sorry that we ignored this problem in the first revision. We have improved the description of this diagram at Lines 260 .

” 
”
Comment 4. Lines 192-206: These lines are unclear. For example, what specifically is meant by “knowledge base”? It would help if Lines 192-193 were expanded to explain what specific data, spatiotemporal covariance models, physical laws, or scientific theories were part of the knowledge base used in this study. Also, it would be important to clarify what each stage accomplishes. This is needed because, for example, the description of the first stage mentions what the stage considers (I guess the “input”), but it does not tell what this stage produces (I guess the “output”) and how it accomplishes its task. 
Response: About the ‘knowledge base’ used in this study has been added.(Lines 240-251)
In BME method , the ‘knowledge base’ include ‘general knowledge’ and ‘site-specific knowledge’. The ‘general knowledge’ in this study is covariance function.(Lines 240-244).The site-specific knowledge consisting of hard data and soft data. (Lines 246-251)
The output of each process is illustrated in Figure 2. The input stage refers to the prior stage and the intermediate stage, while the output stage refers to the posterior stage. The prediction value of studied natural attribute (here is concentration of XCO2) can be calculated by the posterior PDF obtained in the posterior stage.
[bookmark: _Hlk111144859]“The prior stage, which considers the core or general knowledge base G–KB (including spatiotemporal covariance models, physical laws, and scientific theories). The general knowledge base in this study is the covariance function (Eqs.10). The STRF  is a collection of individual Random Variables(RV).
             (10)
[bookmark: _Hlk111145207]	- The intermediate stage, which involves the site-specific knowledge base S-KB consisting of hard (or accurate) data and soft data (i.e., data with inherent uncertainty, such as remote sensing data with low precision and information based on limited experience). In this study, the hard data was monthly average XCO2 data after the fusion of pretreated OCO-2 and OCO-3, whereas interpolating data processed by DINEOF method will be used as soft data after removing the fusion data of OCO-2 and OCO-3.”

Comment 5. Line 273: The caption should explain what the line graphs (below and to the right of each monthly) panel show. (My guess is that they show meridional and zonal averages of the interpolated XCO2 concentration values, in ppm.)
Response：Thank you for your suggestion, and the more detailed description of the plots has been added in the caption of the figure (Lines 333-335)
Comment 6. Line 279: The caption for Figure 4 seems to be cut off mid-sentence. It should also be clarified whether the EOF values plotted in the left panels are for a specific location or for the overall scene average of the entire study area, etc. It should also be explained what the colors represent in the right-side panels and in what units. (The text mentions that the panels show the “corresponding parameter representing the variability of the original signal explained by each EOF mode”, but does not say what this “corresponding parameter” and its units are. My guess would be that it is deviation from the annual mean XCO2 concentration averaged over the entire scene, in units of ppm—but I am not confident in this guess.) 
Response：Thank you for your suggestion, and the explanation about the missing part in the figure has been added as follows(Lines 345-351).
“The value of EOF modal parameter represents its variance contribution rate, where the line chart of time series represents the change of the whole study area over time, and the spatial modal chart represents the region that conforms to the change of time series. If the spatial modal coefficient is regular, it means that the change of time series in this space conforms to the corresponding time mode. On the contrary, if the spatial modal coefficient is negative, it means that the time series change of this space is opposite to the corresponding time mode.”

Comment 7. Line 299 and Tables 1 and 2: It would be important to calculate and report not only these three error statistics, but also the perhaps most basic one, the bias (i.e., mean error). If appropriate, these bias values could also be included into the conclusions and perhaps even into the abstract. 
Response：Thank you very much for your suggestion. We have added the index of bias to the relevant calculation and added it to the abstract and conclusion(Lines 387-389 and Line 415).
Comment 8. Also, similarly to Table 1, Table 2 should also include the values for the stand-alone DINEOF method (not just for DINEOF-BME and OCO). This would probably require splitting the table into several segments, as all the new columns may not fit next to the old ones (especially when the columns for mean errors are also added, as recommended above), but this shouldn’t be a problem for the journal. 
Response：Thank you very much for your suggestion. It has been revised according to your suggestion(Lines 389 and 412).
Comment 9. Line 360: It should be explained why the DINEOF method cannot achieve 100% coverage. At first I thought that DINEOF provided invalid values in some unusual situations—but then I realized that this cannot be the case, as the coverage is constant at 97% even though the individual interpolation situation is very different in each month. 
Response: Because DINEOF method uniformly calculates the values of all time units at the same space point, the results obtained by DINEOF method will have the same coverage. 
The DINEOF method is a purely mathematical method. Just as Eq.9 when it calculate the prediction value of one spatial-temporal point would use all value of points that in the same time unit or space unit .Therefore, in this study, when all time units of a space point are vacant values, all time units of the space point can not be predicted, so the coverage of results obtained in each time unit is the same. Due to the fact that the coverage rate of XCO2 is extremely low, even 3% of the spatial points don’t have valid values in a continuous 12-month temporal span, the DINEOF method cannot give effective perdition at these kind of points,.
Comment 10. Lines 461-462: It should be clarified in what sense the inclusiveness of the BME method got demonstrated. Did this particular study use some specific pieces of data that other methods could not incorporate?
Response: The inclusiveness of BME method is reflected in soft data, i.e., data with uncertainty. General interpolation methods such as Kriging method can only use data that are considered to be free of errors. In this study, the combination of DINEOF method and BME method reflects the inclusiveness of BME method. DINEOF method interpolates the original remote sensing data to obtain data with uncertainty. BME method can also integrate such data with uncertainty into the calculation process to improve the coverage and accuracy of the calculation results. (Lines 495-500)
“As the most advanced geostatistical spatiotemporal interpolation method currently in use, the BME method is a nonlinear interpolator, in general, that accounts for non-Gaussian distributions too. Compared to traditional interpolation methods such as the various Kriging and inverse weighted distance techniques, BME has a more sound theoretical support and can optimize the use and retention of various data information sources to improve interpolation accuracy.”
Comment 11. Line 484: This link does not work: When I click on it, I get the error message “Oops, that page can’t be found.”
Response：We have tested all the links in the article to ensure that all the links in the current article are clickable and successful jump.
--------------------------------------
Comments about newly added portions of the manuscript (with line numbers referring to the resubmitted version): 
Comment 12 Lines 197-198: It should be explained/clarified how the matrix “I” is used in the method. As is, the matrix is defined but it does not seem to be used. (It was used in the original manuscript but not in the resubmitted one.)
Response：Thank you for your suggestion. We are really sorry for that when we modify the manuscript made some mistake. We have revised it now.
Comment 13.Lines 443-476 contain an exact copy of Lines 411-442 and should be deleted.
Response：We are very sorry for such a low-level error in the text. We have modified this part.

