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Response to Reviewer 2: Reviewer: The manuscript reports on a study focusing on
the performance of five different parameterized models to estimate daily global solar
radiation. Solar radiation is a major driver for atmospheric processes and life on the
Earth. It may be pointwise measured in situ on the Earth’s surface. However, the cov-
erage of the measurement networks is limited, and the spatial resolution of the obser-
vations may not be good enough. Modelled estimates on global solar radiation, based
on meteorological data more frequently available, are therefore highly welcome. The
manuscript reads well and is well-organized. However, it could benefit from language
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checking.

Answer: Thank you very much for your precious views. English language copy-editing
for final revised paper is included in the APC. Copernicus declared this on their web
site. Language editing will be done professionally before it is published.

Specific comments: Page 1 Line 24: Introduction. The need for model estimates is well
justified on the basis of the limited number of the ground-based instruments measuring
in situ global solar radiation. How about satellite data: Are there any space-born data
that could be used to give estimates on global solar radiation on a better spatial resolu-
tion globally? In which sense use of the estimates given by the parameterized models
could be more convenient? The reader would appreciate if you could briefly discuss on
that.

Answer: A paragraph about ground-based and satellite-based models was added to
the Introduction Section. The paragraph is given below.

“Different types of models have been developed to estimate solar radiation when it is
not measured (Gueymard et. al, 2008). There are several models in the literature,
but a perfect model does not exist. A perfect model would be impossible due to mea-
surement uncertainty and “true” solar irradiance cannot be determined theoretically
(Gueymard et. al, 2008, Menges et. al, 2006). Ground-based statistical models show
high performance. These models use one or more ground-based measurements as
input parameters. However, there can be several errors in the estimations when using
these models due to inaccurate data measured using un-calibrated and/or inaccurate
instruments (Aksoy et. al, 2010). On the other hand, there are models in the literature
that estimates ground level solar radiation using satellite data. Meteorological satellites
provide observations of the atmospheric system. These satellite-based models can be
divided in two categories: statistical approach based on relationship between satellite
and ground data and a physical approach using radiative transfer models to express
the relationship between satellite and ground measurements (Cano et. al, 2010). Val-
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idation of models based on satellite input data is much more complicated (Aksoy et.
al, 2010). Temporary and spatial consistency questions are particularly annoying, as
satellite data, while uniform, are usually sparse in time compared to surface obser-
vations. Spatial concerns are an even bigger problem, as surface observations are
’point’ observations and satellite observations are spatially extended, even if at very
high spatial resolution (Gueymard et. al, 2008).”

Page 3 Line 90: Please give the name of the quantity H. In SI system I think it is “radiant
exposure”. Sometimes it is called “dose” and the term “daily dose” is frequently used
within, e.g., photobiology. In your study, you focus on the daily doses (total energy
accumulated over the day). Could you please justify the choice? Why not an hourly
value or a weekly or a monthly value? Answer: Name of the quantity H and introduction
about units were added to manuscript as below. “The purpose of this study is modelling
and reaching to the daily total global solar radiation. Its notation is H. It refers to total
energy accumulated over the day on horizontal plane of the ground. It can be said that,
this value is the total daily dose. Daily total global solar radiation and extraterrestrial
solar radiation expresses in energy per square meter. Daily total solar global radiation
is in MJ/(day.m2).” Hourly values of the solar radiation are complicated to estimate due
to cloud motions. There can be many reasons; like measurement devices’ response
times, lower differences between hourly maximum and minimum air temperatures can
cause the modelling results to be incorrect. Monthly values and annual values usually
are mean averages. It is easy to reach annual and monthly average values. Daily
values cannot be available in data sets and need to be calculated.

Page 5 Line 98: I presume the temperature is in Kelvins. Please mention this to the
reader.

Answer: The sentence below was added to the manuscript. “Tmax and Tmin given in
the models can be used in units of Celcius.” The differences between maximum and
minimum temperatures are important. So, it does not matter to take the temperatures
in Kelvin or Celcius. But Tavg must be taken in Celcius. “Tavg is daily average air
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temperature in Celcius.” Was added to Section 3.5

Page 5 Line 100: What is “a self-calibrating model”? Please briefly explain the term.

Answer: A new sentence about self-calibration was added as below. The derivation
of the coefficient a by the Equation 7 for regional stations allows that the model is
self-calibrated.

Page 6 Line 118: Please explain the symbols used in the equation, even if they were
exactly the same as in the previous equation.

Answer: Explanations about Chen model’s symbols were added to the manuscript.

Page 7 Line 156: Table 1. Longtitude -> Longitude. Tables 2,4,6,8,10: You could
consider presenting the data as a scatter plot. It is challenging for the reader to get
a general view on the performance of the model just by looking at the numbers in the
tables.

Answer: Longtitude were changed to longitude. Result tables of Hargreaves,
Allen, Chen and Bristow-Campbell model combined into one table (Table 2 in new
manuscript).

Page 10 Line 198: Winter months seem to be more difficult for the model. Any idea
what could be the reason? Could you please discuss on the potential reasons?

Answer: A new paragraph was added to Section 6.5 about winter conditions as below.
“In winter months, the weather conditions may be more complicated, as clouds, precip-
itation etc. Expression of the solar radiation with mathematical model becomes more
difficult in cloudy and complicated weather conditions.”

Page 20 Line 250: What is “the models’ daily trend”? Please specify.

Answer: “the models’ daily trends” words was changed to “daily error tendencies”.
These words can express the situation better.
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Page 20 Fig. 1. Why is the Ekici model exluded? What are the Models 1-4? Any idea
on the factors causing the fluctuation in the curve? The reader would appreciate a brief
discussion on the potential factors. Perhaps you could look at least into the days with
min and max deviation and try to trace how these days differ from the other days as
regards their conditions.

Answer: Explanation about Models 1-4 was added for figure as below. “In the figure,
Equation 10 is called as Model 1, Equation 11 is Model 2 and Equation 12 and Equation
13 are named as Model 3 and Model 4 for Ekici models.” A new figure was added
for weather conditions about given month. Discussions were added about weather
conditions.

Interactive comment on Geosci. Instrum. Method. Data Syst. Discuss.,
https://doi.org/10.5194/gi-2017-52, 2017.
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