See discussions, stats, and author profiles for this publication at:

Comparison of Artificial Neural Network (ANN)
and Multiple Regression Analysis (MRA)
Models to Predict Ground Water Quality
Changes (Case Study: Kashan Aquifer

RESEARCH - JULY 2015

DOWNLOADS
11

4 AUTHORS, INCLUDING:

“ s University of Kashan

20 PUBLICATIONS 2 CITATIONS

SEE PROFILE

VIEWS

()
=

University of Kashan

18 PUBLICATIONS 29 CITATIONS

SEE PROFILE

Available from: Mohammad Mirzavand
Retrieved on: 30 July 2015


http://www.researchgate.net/publication/279868776_Comparison_of_Artificial_Neural_Network_%28ANN%29_and_Multiple_Regression_Analysis_%28MRA%29_Models_to_Predict_Ground_Water_Quality_Changes_%28Case_Study_Kashan_Aquifer?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_2
http://www.researchgate.net/publication/279868776_Comparison_of_Artificial_Neural_Network_%28ANN%29_and_Multiple_Regression_Analysis_%28MRA%29_Models_to_Predict_Ground_Water_Quality_Changes_%28Case_Study_Kashan_Aquifer?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_3
http://www.researchgate.net/?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_1
http://www.researchgate.net/profile/Mohammad_Mirzavand4?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Mohammad_Mirzavand4?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_5
http://www.researchgate.net/institution/University_of_Kashan?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Mohammad_Mirzavand4?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_7
http://www.researchgate.net/profile/M_Akbari?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_4
http://www.researchgate.net/profile/M_Akbari?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_5
http://www.researchgate.net/institution/University_of_Kashan?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_6
http://www.researchgate.net/profile/M_Akbari?enrichId=rgreq-fac56086-2752-4724-b1b2-40766d9ea72d&enrichSource=Y292ZXJQYWdlOzI3OTg2ODc3NjtBUzoyNDg4NzE3MjkyMzM5MjBAMTQzNjM0NzA1MjY3Mg%3D%3D&el=1_x_7

ol _ )
S g 0T WAE L /Y0 5 1Y (cladsmion Y ojlas YO sl / S 5 T tols a5
[ WATER and SOIL ]

O (S Ol gkl oSk 33 0 ki Wi (3gaw 3F 3 9 (S5 0 (S A (S Jito Ao
(SW Ig3T 358 590 axdline) (o ) 8 3

F S dg0zme ¢ 15 (F10L Og> daw T Aol (SR K591 o Moo

WAV Y (b dy sl TN/ els sl

DLELS oils oy ke 5 L ol 0ASS1 (13 gl wdige psle sl 5S> Gapmiils™
LA oSty (e o ke 5 onb bt 0dSls (13 pul ikign 5 o5k 05 S skl
Ol o205 5 058 5 psbe edSCE0s (g Jame 5 5 Lol 05, LT

OLALS ol il ¢ pmnnkigo oIS (Ol jae pwiga 638 SLskel ™
H.ghasemieh@yahoo.com : <5 <01 oy (Sl Jgtns ©

oussa
038 OF (st i 5o 5 (Salsrna cud bl Bl (S daliou Hd OF aa b GlalS Gl o) slee
L oLalS ouds ne) ) of (A8 olutud wsnse curdy © i b (Bas5 ol 5o ol sud GleaT Jab &
@5 omnd 4 alBl ) 5k ol gl ad alasl Sl ua G S5 5 esies e Kb gladae ) suliil
€ ool i Ol S s O el @l el @iledee 4 Al G 5 owd ddbie ol Ll
5 SELL bl o alyuas Jolis Jas 9555 dagiladae 5 ool nby ol dibie O LI (i s — 55,8
Jae S uls lis ol cul sugs gola Jla Lo L Dl 55 Jae assa 5 di8 Jla Ho 50 clile Hlads
SIS bl dus i 59 i D ol GlBuy G K5 5 pelad uac b Jae 4 s Y din (550
B3 IYE 5 /AR /A Ll o B dhola sad sl (s (s € gosbd ol sugs sabl Jlw VY o
oo slagin, KU 5 ol @ o 1) i @l astiose al, I g (bl Sl suls ciIHE SHae mb Gaigas
prnge 2l o ©lyuad 5 8 Jlu Ho LS cble o ols Las Jae canlioa Jula3 51 Jals S sl olas

ol ity K slale ghlannd ol J:B;B



y\yay JL«: IAY o)lm.f: Yo Al>/g§l>5u1 L)AAJ‘J Ayl 3Wlﬁ 5.\:9|)).~o VY

Comparison of Artificial Neural Network (ANN) and Multiple Regression
Analysis (MRA) Models to Predict Ground Water Quality Changes

(Case Study: Kashan Aquifer)
M Mirzavand®, H Ghasemieh %', SJ Sadatinejad *, M Akbari*

Received: 26 January 2013 Accepted: 3 July 2013

" Ph.D. Student, Watershed Management Engine and Science. Dept., Faculty of Natural Resources and Geoscience.,
Univ. of Kashan, Iran

% Assist. Prof., Watershed Management Engin and Science., Faculty of Natural Resources and Geoscience., Univ. of
Kashan, Iran

¥ Assoc. Prof., Renewable Energies and Environment. Dept., New Sciences and Technologies., Univ. of Tehran, Iran
* Assist. Prof., Civil engineering, Faculty of engineering, Univ. of Kashan, Iran

“Corresponding Author Email: H.ghasemieh@yahoo.com

Abstract

The adjacency of Kashan aquifer to the saltwater front of the salt lake has caused a hydraulic
gradient resulting in the advancement of saltwater into the aquifer. Owing to the current situation,
qualitative simulation of groundwater of Kashan plain has been implemented with Artificial Neural
Network and Multiple Regression models in this study. For this purpose, first we attempted to
determine the dominant type of water, and then the model was made. Results showed that the
sodium chloride was the dominant type of water. Therefore, the models inputs consisted of water
table fluctuations, precipitation and chloride concentration in the previous year and the output was
the chloride concentration in this year. The results indicated that the Multilayer Perceptron, Radial
Basis Function and Multiple Regression Analysis with Adjusted R Squares values of 0.97, 0.89 and
0.34 had the best results in predicting chloride concentration in the next 11 years, respectively. The
outcomes revealed that the linear hyperbolic tangent activation function and Momentum algorithm
had better results than other algorithms and functions. The resulted outcome of sensitivity analysis
showed that concentration of chloride in previous year and water table fluctuations had the most
effect on the chloride concentration simulation.

Keywords: Artificial Neural Network, Ground water quality, Kashan aquifer, Multiple regression,
Sodium- Chloride,
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