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ABSTRACT 

This study adopted the historical irrigation water examination data provided by 

Hsinchu Irrigation Association, and used Ca2+ and Na+ concentrations as input variables 

to predict the values of SAR.  The regression analysis and the genetic algorithm 

combined with operation tree (GAOT) were used to construct the models and compared 

each other.  The total 38 data were divided into 25 data of training set and 13 data of 

testing set to build the models.  The results show that the linearly correlation coefficient 

(CC) values of GAOT at training and testing stages are 0.98 and 0.97 respectively, which 

are better than those of regression analysis, CC = 0.94 (training) and 0.82 (testing).  

Therefore, it is feasible to apply GAOT for the real-time monitoring data of water quality 

and estimate the salt damage and alkali damage.  The presented methods can improve 

traditional manual on-site water quality sampling and examinations at lab, which is a 

labor and time consuming procedure. 

Keywords: SAR; regression analysis; genetic algorithm; salt damage; alkali damage. 
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)ŷŷ)(yy(
CC

1 1

22

1 ..............(3) 

GAOT

(5) +

* / ln α = 0.8155

β = 0.2359 CC

0.98 0.97 CC

RMSE 0.52 1.35

RMSE GAOT

4  

iy  (SAR)  

iy

iŷ
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