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average of total solar radiation
during the period 1985-1991 using
the climatological Solar Radiation
(CSR) model. The CSR model
depends on several climatic and
statistical parameter algorithms in
measurement of the daily average
solar radiation conducted by the
Energy Research Institute of King
Abdulaziz City for Science and
Technology in cooperation and the
National =~ Renewable  Energy
Laboratory of the Renewable
Energy Research Center in
Colorado (USA). The results of the
CSR model measurements were
published in the Atlas of Solar
Radiation for the Kingdom of Saudi
Arabia, which was completed By
KACST in 1998. It should be noted
that the time period of solar
radiation measurements used in
calibrating the estimates of the
Hargreaves-Samani model does not
affect the significance and quality
of the results, because the analysis
of spatial variations of the daily
solar radiation is not affected by the
time factor like other climatic
variables. This study used the daily
maximum (Tmax) and minimum
(Tmin) temperatures available in the
daily monitoring records of 12
climatic stations for the common
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Abstract

This study deals with calibrating
the  effictency of  models
(Hargreaves-Samani, 1982) and

(Hargreaves-Samani-Annandale,
2002) in estimating the daily
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period (1985-1991) in estimating
the total daily solar radiation
outside the atmosphere (Ra)
required by the Hargreaves-
Samani-Annandale model, 2002.
The calibration of the estimated
daily average of total solar
radiation obtained by the two
studied models was based on 3
criteria, which are the PBIAS test,
the KGE efficiency test (Kling-
Gupta Efficiency) and the R?
coefficient of determination test.
So, the results of this study revealed
the good performance of the
Hargreaves-Samani (HS Model)
and Hargreaves-Samani-
Annandale (HSA Model) in
estimating the daily average solar
radiation in the studied stations
compared to the measurements of
the CSR model. Therefore, the
study results revealed a relative
superiority of the (HSA Model) in
estimation and its results are similar
with the CSR model at Al-Jawf,
Jeddah, Sharurah and Wadi Al-
Dawasir stations.

KeyWords: Maximum
temperature, Minimum
temperature, Hargreaves-Samani

model, Hargreaves-Samani model,
CSR model, Model performance
efficiency, Saudi Arabia.
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