T Ol pdS S gt 90 (E g mas 40D S 9 (2 Slo) (S gw Jowo 4wy lio 9 0 gl
(g yo Caod 150190 anllan) (w0 93 T

A S
Steonaly s b5 (S e

hmalekinezhad@yazduni.ac.ir 5 o&Ksils ¢ b 2l St HLtsls o s ook 5 a

55 ol (b ol oSl (g ln 3T iyl aost gaT 2ils =Y

WY/ b pdy b SV/Y/YF 8L 55 50

oS>

Rl 3 el (6970 (S 5ol Sl o g Sl Lo 53 0294 Jcmwlio 325400 (Sl o5 Ol b CUlug b
Sl a8 03kl (gpas &l g (Sloj Syw S I Cuwgpo Cundd )3 daejpj O am Sy gl Sl GBS
s A g Eadli o) g w BliSio g g 23wl VTEF-AA s Jlw (b 15 (gaojp &l i Ol (g 5lw e
230 3d o SHIT Sl jlro bawgi (1 palie (vl 53 log,yl (s e Cd3 5 (21,5 . 2315 (L3515 Wodld 3 Eohuce
y 93l ot et (1 1,0)on )T Joto o5 313 (Ul Lo 1 Joo i Sl (o gl 08,5 518 (1 390 LS (Lo
o 15 Jlo S yigd (ojeel @ aw I s SLAEH (g o poN b yo3 Gl (Eghae (mas Al S )3 3,1 Washs L
Syig) U odjgel U aw o 3l ssel Cowd 4 S 4 dagi b ool s wlde plg cund g £ld,l L
Ot e gy G g (2l (gl w35 QLT duej 5 Ol i (gl Sl ojeel @B (e Ol 4 1S5l
el qry0 (ke go,lol 1 s LT gy o yoNI L 53 (o (ovas &Sl Jito g (1,1,0) o1 (Al (Sloj (g Joo

15 U (F32 (555 (Il (Sloj (S pw 41 Cond (ouas dSnd Jubo o il 3Ll (2351 pb g las 3l 8 (ke

w0 y) ) e (g yo Cubd (Eoman (mac &Sud (Al Sloj (s yw Jde (0519 S

Application and Comparison of Integrated Time Series and Artificial Neural
Network Model for Prediction of the Variations of Groundwater Level
(Case study: Plain Marvast)

H. Malekinezhad' and R. Poorshareiati’

1- Associate Professor, Faculty of Natural Resources, Yazd University.
2- Graduated senior in Watershed Management, Faculty of Natural Resources, Yazd University

Received: 16.May.2012 Accepted: 25.Feb.2013

Abstract

Prediction of groundwater level fluctuations is an essential step for management, appropriate planning and
efficient use in arid and semi-arid regions. According to the existing information, the general trend of
groundwater hydrograph represents declining trend and continuous falling of groundwater level during the
last years in the Marvast plain. In this study, integrated time series and neural network models was used to
predict the fluctuations of groundwater levels in the Marvast plain. For this purpose, the groundwater level
data of 1987-2009 time period were provided and different integrated time Series models and artificial neural
network were fitted to the data. The efficiency and accuracy of ARIMA model for predicting future values
was assessed using the Root Mean Square Errors (RMSE) and Akaike information criterion. The results of
different ARIMA states showed the ARIMA (1, 1, 0) is the best-fit time series model. Three train functions
of Levenberg-Marquardt, Resilient Back Propagation and Scaled Conjugate Gradient were used for the feed-
forward back propagation neural network. The results showed Levenberg-Marquardt function is the best train
function to predict groundwater level. Comparing the results of ARIMA (1,1,0) and neural network feed-
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forward with back propagation algorithm using RMSE, MAE and CE statistics showed neural network model
is relatively superior to the Integrated Time Series model.

Keywords: Integrated Time series model, Artificial neural network, , Marvast plain, Groundwater level.
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