
 

 

Replies to Reviewer Comments (RC1) 

General Comment: The manuscript compiles raw SSD observational data from 1961 to 2022 

across over 2,200 stations in China, addressing the known day0-type discontinuity post-2019 

instrument updates. This contributes significantly to understanding global dimming and 

brightening phenomena and their implications for solar energy planning and agricultural 

management. The originality lies in providing a 62-year homogenized daily SSD dataset, which is 

a valuable resource for the research community. But I am concerned about the following points: 

Response: Thank you for acknowledging the originality of this study and for your strong 

recommendation of our manuscript. Based on your constructive comments, we have added some 

discussion, clarifications, and literature comparisons, and also made further language checks 

carefully, which greatly improves the readability of the revised manuscript. Below are our point-

by-point responses to your concerns. 

 

Specific Comments: 

1) Comment: The study concludes that the homogenized SSD dataset more accurately describes 

the dimming phenomenon. This is an important finding, but the authors must ensure the statistical 

significance of this conclusion and further explain its scientific implications in the discussion. 

Response: In addition to its original inclusion in Section 3.2, we have explicitly highlighted the 

statistical significance of the dimming captured by the homogenized SSD dataset in Abstract of 

the revised manuscript: Compared to the raw SSD, the homogenized SSD …, and presents 

weakened dimming (p<0.05) across China from 1961 to 1990 ... 

As suggested, we have provided its scientific implication in Section 5 (i.e., Conclusions and 

discussion): The future use of the homogenized SSD in solar radiation estimation could better 

correct the spurious largest dimming trend in China during this period revealed by low-quality 

ground-based observation of solar radiation (Wild, 2012; He et al., 2018; Tang et al., 2023). 

2) Comment: The manuscript has developed a homogenization procedure to produce a 62-year 

(1961-2022) homogenized daily SSD dataset in China. However, there is a concern about the 

incorporation of MERRA2 as a reference series when establishing the ERA5 SSD reference series, 

which may introduce uncertainties from two different reanalysis data sets. It is essential to explain 

how these uncertainties are mitigated and their potential impact on the study's results. 



 

 

Response: Thanks for your valuable suggestion. To mitigate uncertainties arising from 

incorporating other reanalysis products in correcting the overestimation of ERA5 SSD, we first 

evaluated multiple reanalysis products and identified MERRA2 SSD as the most reliable. Second, 

the correction is strictly limited to the period of 2003-2010, minimizing its potential impact on the 

whole study period of 1961-2022. We have also revised such information in Section 2.3.1: We 

evaluated multiple reanalysis products and found that the SSD estimated from hourly direct Rs of 

MERRA2 does not suffer from this issue (Fig. 5), …. Note that, to minimize potential uncertainties 

as much as possible arising from incorporating MERRA2 SSD, the detection and adjustment 

described above are strictly limited to the period of 2003-2010. Results show that the homogenized 

ERA5 SSD not only exhibits higher correlations with the SSD0 series on daily and monthly time 

scales (Fig. 4c and 4f), but also greatly alleviated the overestimation from 2003 to 2010 (Fig. 5), 

which makes it a suitable reference series for the subsequent homogenization. 

3) Comment: Some sentences are structurally complex, which may hinder understanding. The 

authors are encouraged to simplify these sentences to make the article more accessible. 

Response: Following your suggestions, we have split 9 long sentences and conducted a thorough 

language check carefully, which greatly increases the readability of our manuscript. For example, 

the original sentence: 

Despite the absence of a sensitivity drift issue in SSD observations by manual sunshine recorders, 

attributed to the daily replacement of photosensitized paper (Sanchez-Lorenzo and Wild, 2012), 

the observational data still face challenges in ensuring consistency due to the subjectivity 

introduced by different observers in practice. 

has been revised to: 

Manual sunshine recorders do not suffer from a sensitivity drift issue in SSD observations, 

attributed to the daily replacement of photosensitized paper (Sanchez-Lorenzo and Wild, 2012). 

However, the consistency of observational data still faces a challenge due to the subjectivity 

introduced by different observers in practice. 

4) Comment: Comparison with Other Studies: The authors should discuss how their findings 

compare with those of other studies. If the results are inconsistent with other research, the reasons 

for these discrepancies should be explored. 

Response: As suggested, we have added the comparison with previous studies in Section 5: 



 

 

in Lines 460-465: 

Xia (2010) reported a homogenized SSD trend in China during this period that is consistent with 

our result, but did not address the day0-type discontinuity issue and only limited the analysis to 

2005. The future use of the homogenized SSD in solar radiation estimation could better correct the 

spurious largest dimming trend in China during this period revealed by low-quality ground-based 

observation of solar radiation (Wild, 2012; He et al., 2018; Tang et al., 2023). 

in Lines 492-494: 

It would be valuable to further investigate whether urbanization effect on SSD emerges after the 

APPCAP implementation in 2013 despite Wang et al. (2017) reporting no such effect before 2013. 


