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1- Solar radiation
2- Pyranometer

A



OlySeR 9 Gow ILE doxe

oS 5 s ) b 5 (O s mS) ol Slele (5 Sl (LS 5 s
2 s DVslae JSsbas s ped o (5598 5 350 (S 5 AL (Sble 5 Sl
Gl s s SUo o e SVslas K5 05,8 55 0 e sl il y ol b ol el
Y O 5 K6 YT O 5 eis) L5135 55 0 6 5YL 35 5IRs s

3P 03 s Lol G eess Ll ol Slele 5 e S¥sles 4 S
Doy Bsh e Sospe by SWolee Sl eslial Gyl ol (s Se sl ool S ool
508 Jed B zb Sole ey &8 ol ool sladle oS, —<=)J:~._<}\ 4 p s
el 5 SV 5 (V480) gl 5 kel STV 04 0L 5 5d) 5,03 Ry acslons 53 non s
S aled 5 psd axs lap b e 0 Ly ol Sy =3 pn Sl sles ganw s L (Tee)
S Sl s Blas gles Sl eslizal by et daly O (V4AE) heS 5 st 3 ge
5 (Vo) 0L 5 o ((VATY) U1 5 eyl gl das (6 50 Oliies . Usls &1 Ry e
A S0 e bl Osls Ils 5 e £l SVslee O SUSS slae 3 s L (1848) Wlas
L3503 Ry 5533 (s 53 ar (ord sk

SWsleo gt L35l ds s sy Lt sl by o poas SVl o de
Celedd 45 S 4 e Oliie baw s Ry e Gl 5 ae Bsr s bt
s & ledde 5Lab s b 8 ol (bl S SSS 3 S o et 05 S
G oo orl s oS3 cws 2550 LUl 5o 1) olo o oS S glaab Sl ool
03 e CWslae o (gl a8 AL e ssdeme Slil 5 gl JSlE gla Gy, 4t (5350
ras e s (Y04 OLaa 5 o) Ll a3, el yds SYslas
Sla e oo o e SIS sl b 530 et b e sk Sl ol LS e s
(Y000 OLn 5 o god) dizlod (S3luaed |y WO Oln Lilss e oms > 5 S350

il SLS 55 6o smw Olis o 5y (gladlan Ry ldie s (gl (Y00 A) edige 5 Oles
MLP ome S 55 (63505 Ol pmsds 3o ooled 5 1n glos (ond Cugby sla el
5 Cosby e eyl 5l eslinad b el 536 MLP o oS aixils Olo 0LL L3 Lol s yas ealize!

1- Local linear regression
2- Multi Layer Perceptron
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1- Akaikes information criterion

2- Bayesian information criterion

3- Elman

4- Neural network auto-regressive with exogenous
5- Adaptive neuro-fuzzy inference system

6- Conjugate Gradient
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Abstract

Solar radiation (Rs) is one of the most input parameters in hydrological models
and crop growth. Despite its importance for many cases but Ry measurements are
not easily available due to the cost, maintenance and calibration requirements of
the measuring equipment. Over the past decades, many researchers have developed
various equations and none linear models for accurately estimating Rs from
meteorological parameters. In this study, daily maximum and minimum air
temperature, relative humidity, extraterrestrial radiation and actual sunshine
duration values from 1992 to 12001 for Kermanshah synoptic station, were used as
inputs. In first stage, the measured R data were investigated to control errors and
inconsistencies. After quality control test appropriate combination and dataset
requiring for training nonlinear model and calibrating empirical equations were
determined by using gamma test (GT). Based on GT finding, appropriate
combination consists of all input parameters and dataset was needed to training
Local Linear Regression (LLR), Artificial Neural Network (ANN) and empirical
equations equal t01300 datasets. The LLR and ANN with two learning methods
(Levenberg-Marquardt (LM) and Conjugate Gradient (SCG)) models based on
gamma test have been implemented and compared with eight locally calibrated
empirical Rs equations. The comparisons have been based on statistical error
criteria, using measured daily Rs values. The results indicate that nonlinear model
have high accuracy than empirical equation and ANN (LM) with R? equal 0.9599
and RMSE and MAPE 1.4213 MJ.m?d™" and 6.7616 percent respectively has
minimum error.
Keywords: Solar radiation, Quality control; Intelligent modeling; Gamma test;
Local linear regression; Kermanshah
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