[Lwwren 5, sor ] WA Jlo /20 BAY Gladio ) ojlad Yo als / SB 5 Ol il 4y puis

289 190 Axdllao) Sl 30 (o w92 e S S 3095 9 was WS S gy Ao
(s Cals (3127
ESB 0w " F g ey FTpdie (sl ghol bl Slus o bl
QV/.Q/YOLf:’ﬂj‘:’ @_}U q-\/'\//'\ C,ﬁli)b @)U
J..v_JJ JLiSls ‘L;’*::-l’ c-_’l.c oIS ls Ldjjjjjjj).l?h J.j:)\ ‘_;wl.w?)ls ‘U;-}AT L;J\J—\
)‘ij‘; aK..iJ‘b gL;t.:._.la C}l& LA EE O ¢
J'.’.J": OK.:...':I) 4&:714 f}lﬁ a.,\_<.i_.»‘b céjjjjjjj).l:.h sz:SJ byT J':j\;—\'“

J'.’.J‘; oK..iJl) 4&:..14 fﬁh 0SS ls céjjjj;_}).k:ﬁ LS)':SD szal_l‘b—f,
Moghaddam@tabrizu.ac.ir : s S o (il J stons 3

LRYLEN

- <

S8 1 ey o plie 8305 Gaond O mlie S soliind <o sladks Giul3dl 5 cunea 5538055, wii

3 Rhcuwl Gblie calis gl culie piyy ed5) LG rlicusl L)) cea s © ol sl
ol (55558 Ll 51 Jlad dilie Ko (S5 0lanl 3T Gl 5o Sl cuba s pe slad 4 plie ol 3 cliilas
Ol o9 sl Sl 5 g0l salall3 8 cusanl 5 palais mlie sgaeS cile 4 (T o e ) ol mbie S saliiul g
oaald plate ol sud ool Sl cudo sl miicnn] obosl 6l Siulu Jee Gon slen ) aallhs
oalaid) S5 culs Sl G da 8 b ad e sV VAT B oY/Y pul s dalllas o) 5o dibie o il yu (s pdscan]
b Siialho ssugs aallbe (pl Lol Bas (l sl vl il IS 15 (555 5 gogaa B oSinlhu 55l 50 4 il
ESHas Jhsa Jae 59 58 a0y Olsie L Shals gla sy ol suss OB a5 uac Sl Jao g0
salie b 4188 Ll o Wadas agsd Gleie © olin bl b osud sl Sl pedld oud sals Ll
cadale U Gaubeyl da o 5o Juo @&‘du\gaﬁ@;yTbl On - (sandies Ginle)] 5 (B gel s 5o 0 SIS
Sialyn Jae o o (2YL (2Bl e sime (hsa Jue 5o 5o als Glis B a8 S 518 ol usse ol
—oal 2L S caulie (i) @0 b s SYL (Sines cuyes (13 L 30 puae Jue asay ol bl

SCIOF P PRE . SN N PERY RN

(535 (pae el lund ey (g)lading (sondiona] (ued n) ol igaals slasly


mailto:Moghaddam@tabrizu.ac.ir

WAR b /Y ojles Youls / SB g O il & i c pdie (g ol o bl ol AY

Comparison of Neural Network and Neuro-Fuzzy Techniques to Improve the
DRASTIC Frame Work (Case Study: Shabestar plain Aquifer)

F. Kadkhodaie llkhchil, A. Asghari Moghaddam2*, R. Barzegar3, M. Gharehkhani4

Received: January 17, 2019 Accepted:

IMSc. in Hydrogeology, Faculty of Natural Sciences, University of Tabriz, Iran

2Prof., Faculty of Natural Sciences, University of Tabriz, Iran

3Ph.D. in Hydrogeology, Faculty of Natural Sciences, University of Tabriz, Iran

*Ph.D. Student in Hydrogeology, Faculty of Natural Sciences, University of Tabriz, Iran
*Corresponding Author, Email: Moghaddam@tabrizu.ac.ir

Abstract

Increasing population and rising water requirements have raised the use of freshwater resources such
as groundwater. Therefore, assessing the vulnerability of groundwater is a suitable method for identifying the
vulnerable areas and protecting these resources. Shabestar plain in East Azarbaijan province is an active
agricultural area and the use of groundwater resources in this plain is important due to the shortage of annual
precipitation. In this study, the DRASTIC frame work was used to assess the vulnerability of the Shabestar
plain aquifer. The amount of DRASTIC vulnerability index in the study area was calculated as 53.3to 118.3.
Given that the weights of the DRASTIC frame work were somewhat expert, so the main purpose of this
study was improvement of the DRASTIC by two methods of Neural Network and Neuro-Fuzzy. DRASTIC
inputs were introduced as inputs of the both artificial intelligence models. The corrected DRASTIC index
with nitrate concentration was considered as the outputs of the models. Nitrate values were categorized into
two groups of train and test. After training the model the results of the model were evaluated at the test step
with nitrate concentration. The results showed that the both artificial intelligence models had the high ability
to improve the DRASTIC model. Nevertheless, the neuro-fuzzy model having a higher correlation
coefficient with nitrate was a suitable method for assessing the vulnerability of Shabestar plain aquifer.

Keywords: Groundwater, Neural Network, Neuro Fuzzy, Optimization, Shabestar Plain, Vulnerability
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