
 

 

Response Letter to Reviewer #1 

Dear Reviewer, 

We sincerely thank you for your careful re-evaluation of the revised version of 

our manuscript, entitled “Evaluation of reanalysis precipitable water vapor under 

typhoon conditions using multi-source observations” (Manuscript ID: 

EGUSPHERE-2025-4438), as well as of our previous response. We are truly grateful 

for your recognition and positive assessment of our work and revisions. 

In your report, you mentioned that some minor technical corrections were still 

needed. The handling editor, Dr. Gabriele Stiller, uploaded the suggested technical 

corrections in the system, and we have carefully checked and corrected them 

accordingly. 

Specifically, we have corrected the incorrect figure citation in line 264, the 

spelling error in line 247, and the repeated commas in line 206. We are very grateful 

for your careful reading of the revised manuscript. In addition, we have checked the 

manuscript throughout for similar issues. 

Regarding your suggestion on the typhoon numbering format, we have adopted 

your recommendation by removing “No.” and consistently using the format “Typhoon 

In-fa (2106)” throughout the manuscript. Regarding the word “native” in line 136, we 

have removed it as suggested. 

Regarding the issue raised for Table 2, we would like to provide the following 

clarification. We sincerely thank you for your careful examination of the Bias, RMSE, 

and dRMSE values. You are absolutely correct that, according to the mathematical 

derivation and the definitions of these statistics, the square of the Bias plus the square 

of the dRMSE should equal the square of the RMSE. However, the values reported in 

Table 2 are averages across all GNSS stations. In other words, this relationship holds 

for an individual GNSS station, but it does not necessarily hold after averaging these 

statistics over all GNSS stations. Therefore, this does not indicate a calculation error. 

This is also why the averaged results not only for ERA5, but also for MERRA-2 and 

JRA-3Q, do not strictly satisfy this relationship. To illustrate this point more clearly, 

we provide below several examples of Bias, RMSE, and dRMSE values for individual 

typhoon–GNSS station pairs, that is, the results for a single GNSS station during a 

specific typhoon event, as shown in the following figure. 



 

 

 
This figure is a screenshot of our calculation results in MATLAB. From left to 

right, the columns represent the following information: typhoon number, typhoon 

name, typhoon start time, typhoon end time, collocated GNSS station, typhoon 

marker (“TY------>”), ERA5-Bias, ERA5-RMSE, ERA5-dRMSE, MERRA2-Bias, 

MERRA2-RMSE, MERRA2-dRMSE, JRA3Q-Bias, JRA3Q-RMSE, and JRA3Q 

-dRMSE. Using the first data record as an example, the square of 0.5963 plus the 

square of 2.9114 equals the square of 2.9718. The same relationship holds for each of 

the subsequent rows. 

Regarding your thoughtful comment on JRA-3Q, we believe it is highly valuable, 

and we will carefully consider it in our future work. 

We sincerely thank you again for your valuable comments, which have greatly 

improved the quality of our manuscript. We are also deeply grateful for the time and 

effort you devoted throughout the review process. 

 

Sincerely, 

Jiaqi Shi 

GNSS Research Center, Wuhan University 

On behalf of all co-authors 

March, 2026 

 



 

 

Response Letter to Reviewer #2 

Dear Reviewer, 

We sincerely thank the reviewer for the careful evaluation and positive 

assessment of the revised version of our manuscript, entitled “Evaluation of 

reanalysis precipitable water vapor under typhoon conditions using multi-source 

observations” (Manuscript ID: EGUSPHERE-2025-4438), as well as of our response 

to the previous comments. Although Reviewer #2 indicated that no further evaluation 

of our manuscript would be necessary, we have nevertheless prepared this brief 

response letter to express our sincere appreciation for his/her considerable effort and 

valuable contribution throughout the review process. 

 

Sincerely, 

Jiaqi Shi 

GNSS Research Center, Wuhan University 

On behalf of all co-authors 

March, 2026 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Response Letter to Dr. Stiller and Editors 

Dear Dr. Stiller and the Editors, 

We sincerely thank you for uploading the suggested technical corrections in the 

system. With regard to these technical corrections, we would like to provide the 

following clarification. 

Specifically, we have corrected the incorrect figure citation in line 264, the 

spelling error in line 247, and the repeated commas in line 206. We are grateful to the 

reviewer for the careful reading of the revised manuscript. In addition, we have 

checked the manuscript throughout for similar issues. 

Regarding the reviewer’s suggestion on the typhoon numbering format, we have 

adopted the recommendation by removing “No.” and consistently using the format 

“Typhoon In-fa (2106)” throughout the manuscript. Regarding the word “native” in 

line 136, we have removed it as suggested. 

Regarding the issue raised for Table 2, we would like to provide the following 

clarification. We sincerely thank the reviewer for the careful examination of the Bias, 

RMSE, and dRMSE values. The reviewer is absolutely correct that, according to the 

mathematical derivation and the definitions of these statistics, the square of the Bias 

plus the square of the dRMSE should equal the square of the RMSE. However, the 

values reported in Table 2 are averages across all GNSS stations. In other words, this 

relationship holds for an individual GNSS station, but it does not necessarily hold 

after averaging these statistics over all GNSS stations. Therefore, this does not 

indicate a calculation error. This is also why the averaged results not only for ERA5, 

but also for MERRA-2 and JRA-3Q, do not strictly satisfy this relationship. To 

illustrate this point more clearly, we provide below several examples of Bias, RMSE, 

and dRMSE values for individual typhoon–GNSS station pairs, that is, the results for 

a single GNSS station during a specific typhoon event, as shown in the following 

figure. 



 

 

 
This figure is a screenshot of our calculation results in MATLAB. From left to 

right, the columns represent the following information: typhoon number, typhoon 

name, typhoon start time, typhoon end time, collocated GNSS station, typhoon 

marker (“TY------>”), ERA5-Bias, ERA5-RMSE, ERA5-dRMSE, MERRA2-Bias, 

MERRA2-RMSE, MERRA2-dRMSE, JRA3Q-Bias, JRA3Q-RMSE, and JRA3Q 

-dRMSE. Using the first data record as an example, the square of 0.5963 plus the 

square of 2.9114 equals the square of 2.9718. The same relationship holds for each of 

the subsequent rows. 

Regarding the reviewer’s thoughtful comment on JRA-3Q, we believe it is 

highly valuable, and we will carefully consider it in our future work. 

Regarding the notification to the authors uploaded in the system by Polina 

Shvedko on 26 January 2026, we have added the full forms of the abbreviations that 

were previously not spelled out in full. We are not entirely sure whether we still have 

the opportunity to upload the revised short summary in the system, so we provide the 

rewritten version here: “This study evaluates how three reanalysis datasets represent 

precipitable water vapor (PWV) during more than 100 typhoons from 2020 to 2024 

using multi-source observations. The fifth-generation European Centre for 

Medium-Range Weather Forecasts Reanalysis (ERA5) performs best, the Japanese 

Reanalysis for Three Quarters of a Century (JRA-3Q) improves during typhoons, and 

the Modern-Era Retrospective Analysis for Research and Applications Version 2 



 

 

(MERRA-2) is less stable”. This version meets the requirement of being under 500 

characters. 

In addition, we made three further minor revisions elsewhere in the manuscript. 

First, in line 258, one period had been shown in red in the previous version, and we 

have changed it to black. Second, in the Data Availability section in line 531, we 

removed “the” before “IBTrACS”. Third, in the Acknowledgements, we added the 

institutional affiliation of a person we wished to thank, which had inadvertently been 

omitted in the previous version. 

We would like to express our sincere gratitude once again for the time and effort 

you have devoted to handling this manuscript and for giving us the opportunity to 

revise it. We truly appreciate your careful consideration and support throughout the 

review process. 

 

Sincerely, 

Jiaqi Shi 

GNSS Research Center, Wuhan University 

On behalf of all co-authors 

March, 2026 
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