Dear Reviewer 2, Thank you very much for your two valuable questions, we will
answer them and add the responses to the Introduction and Discussion sections
of our paper.

Sunshine data is generally used to estimate global radiation, rarely the other way
round, so the purpose and significance of this paper is unclear.

We apologize for our lack of clarity in the introduction.

Sunshine duration (SD) the is widely used for Global Radiation (GR) estimation
and was presented in FAO56 (Allen et al., 1998), and subsequently many relationship
models with GR have been proposed for the SD to the maximum SD available (N)
ratio (Chen et al., 2019; Prieto et al., 2022). SD measurement is long, continuous,
spatially dense, and reliable, and are considered to be the best alternative to solar
radiation (Xia et al., 2010). SD is an important indicator for assessing climate change
trends, the probability of human diseases (Chang et al., 2022; Gu et al., 2019) and a
crucial parameter for seasonal carbon cycle modeling (Fang et al., 2022; Zhao et al.,
2021).

The two main ways of estimating GR, satellite remote sensing and ground
measurement, are presently biased. The satellite remote sensing may be susceptible
to atmospheric inverse radiation from clouds and aerosols (Mei et al., 2018; Letu
et al., 2020) for its sensors receive reflectance information from land surface. The GR
ground measurement stations in the Chinese region are very few (145), much
fewer than conventional meteorological stations (2408) which observed SD, even
on a global basis, the distribution of radiation stations is very sparse (Bao et al., 2019;
Wang et al., 2012). Therefore, the large-area GR verification is difficult.

Although SD is often used to estimate GR, it may be necessary to utilize
high-precision SD as a support for obtaining higher precision GR, so we believe that
it is necessary to invert high spatiotemporal precision SD against the background of
the low spatial and temporal resolution and reproduction errors in the GR remote
sensing data.

Reference:

Allen, R.G., Pereira, L.S., Raes, D., & Smith, M. (1998). Crop evapotranspiration: guidelines for
computing crop water requirements.

Bao, S., Letu, H., Zhao, J., Lei, Y., Zhao, C., Li, J., Tana, G., Liu, C., Guo, E., Zhang, J., He, J., &
Bao, Y. (2019). Spatiotemporal distributions of cloud radiative forcing and response to cloud
parameters over the Mongolian Plateau during 2003 - 2017. International Journal of Climatology,
40, 4082 - 4101.

Chang, Z., Chen, Y., Zhao, Y., Fu, J., Liu, Y., Tang, S., Han, Y., & Fan, Z. (2022). Association of
sunshine duration with acute myocardial infarction hospital admissions in Beijing, China: A
time-series analysis within-summer. The Science of the total environment, 154528.

Chen, J., He, L., Yang, H., Ma, M., Chen, Q., Wu, S., & Xiao, Z. (2019). Empirical models for
estimating monthly global solar radiation: A most comprehensive review and comparative case
study in China. Renewable and Sustainable Energy Reviews.

Fang, J., Shugart, H.H., Liu, F., Yan, X., Song, Y.X., & Lv, F. (2022). FORCCHN V2.0: an



individual-based model for predicting multiscale forest carbon dynamics. Geoscientific Model
Development.

Gu, S., Huang, R., Yang, J., Sun, S., Xu, Y., Zhang, R., Wang, Y., Lu, B., He, T., Wang, A., Bian,
G., & Wang, Q. (2019). Exposure-lag-response association between sunlight and schizophrenia in
Ningbo, China. Environmental pollution, 247, 285-292.

Letu, H., Yang, K., Nakajima, T.Y., Ishimoto, H., Nagao, T.M., Riedi, J.C., Baran, A.J., Ma, R,
Wang, T., Shang, H., Khatri, P., Chen, L., Shi, C., & Shi, J. (2020). High-resolution retrieval of
cloud microphysical properties and surface solar radiation using Himawari-8/AHI next-generation
geostationary satellite. Remote Sensing of Environment, 239, 111583.

Mei, L., Rozanov, V.V., Vountas, M., & Burrows, J.P. (2018). The retrieval of ice cloud parameters
from multi-spectral satellite observations of reflectance using a modified XBAER algorithm.
Remote Sensing of Environment.

Prieto, J. 1., & Garcia, D. (2022). Global solar radiation models: A critical review from the point of
view of homogeneity and case study. Renewable and Sustainable Energy Reviews, 155, 111856.
Wang, T., Yan, G., & Chen, L. (2012). Consistent retrieval methods to estimate land surface
shortwave and longwave radiative flux components under clear-sky conditions. Remote Sensing
of Environment, 124, 61-71.

Xia, X. (2010). Spatiotemporal changes in sunshine duration and cloud amount as well as their
relationship in China during 1954-2005. Journal of Geophysical Research, 115.

Zhao, J., Liu, D., Cao, Y., Zhang, L., Peng, H., Wang, K., Xie, H., & Wang, C. (2021). An
integrated remote sensing and model approach for assessing forest carbon fluxes in China. The
Science of the total environment, 152480.

Secondly, the author mentions the shortcomings of the Himawari-8 official
radiation data in the introduction, so it is confusing to use such a flawed data as the
basis for the SD estimation.

We apologize for the confusion of the article. We have described the
advantages of this AHI in terms of spatiotemporal resolution before presenting the
shortcomings of the its radiation data (this part of the introduction will be explained in
more detail in the revised manuscript). The problem of the Himawari AHI radiation
data is not an isolated case, but is a problem that exists in all satellite remote sensing
radiation data (as explained in the first question). Meanwhile, we had added the
advantages of AHI over other geostationary satellites in the “Data and method”
section in the new revised version of the manuscript.



