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Table 3- Error-values of intelligent methods in
reconstruction sunshine hours

. RMSE MAD
Station Method R (hn) (hr)
ANN 0.96 1.06 0.75

Tabriz RF 0.96 1.17 0.84

SVR 0.96 1.10 0.76

ANN 0.91 1.58 117

Sarab RF 0.89 171 1.27
SVR 091 1.58 111

ANN 0.96 1.14 0.77

Sahand RF 0.95 1.26 0.87
SVR 0.96 1.23 0.83

ANN 0.93 1.56 1.09

Maragheh RF 0.92 1.59 1.08
SVR 0.93 1.46 0.96
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Table 2- Correlation coefficients matrix of sunshine
hours data.

Tabriz__Sarab Sahand  Maragheh
Tabriz 1 0.90 0.95 0.91
Sarab 1 0.87 0.89
Sahand 1 0.91
Margheh 1
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Figure 2- Comparison of observational and computational values of sunshine hours data
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Table 4- Error-values of statistical methods in
reconstruction sunshine hours

. RMSE MAD
Station Method R (hn) (hr)
NR 0.96 1.13 0.77
Tabriz GC 0.96 1.04 0.92
CcCw 0.96 1.14 0.77
NR 0.91 1.63 1.13
Sarab GC 0.91 1.62 1.13
cCcw 0.91 1.62 1.13
NR 0.95 1.28 0.86
Sahand GC 0.96 1.13 0.75
cCcw 0.95 1.28 0.86
NR 0.93 1.45 0.96
Maragheh GC 0.93 1.49 1.01
CCW 0.93 1.47 1.00
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Figure 3- Taylor diagram of Intelligent methods and statistical methods in reconstruction sunshine hours
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Abstract

One of the climate variables with relatively large gaps in observation and significant importance in estimation of
evapotranspiration is sunshine hours. In the present study, in order to reconstruction the sunshine hour data of
several selected stations in Tabriz province, Iran hamely,Tabriz, Sarab, Sahand and Maragheh during the period
of 1990 to 2019, skill of intelligent approaches of SVR, ANN and RF was compared with statistical methods of
normal ratio, geographical coordinates and weight correlation coefficient. Statistical indices of R, RMSE, MAD
and Taylor diagrams were used for evaluation of comparisons. The obtained results showed that ANN and
geographical coordinate methods have the highest accuracy in reconstruction sunshine hours among the selected
intelligent and statistical methods, respectively. In Tabriz and Sahand stations, the geographical coordinate
method with RMSE of 1.04 and 1.13 hours, respectively, in the Sarab station SVR with RMSE of 1.58 hours and
in Maragheh station the normal ratio method with RMSE of 1.45 hours showed the highest accuracy in generating
sunshine hours. Besides, RF method had the lowest accuracy in reconstruction of sunshine hours data. It can be
concluded that in Tabriz, Sarab and Sahand stations, both types of intelligent and statistical methods have almost
same accuracy, but in Maragheh station, statistical methods provided slightly better estimations.

Keywords: Data gaps, Sunshine hours, Taylor diagram, Urmia Lake basin
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