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Figure 5 a. Two layers neural network designed to predict the water level in each of piezometers

Input Layer 1 Layer 2 Layer 3

a3 =f3 (LWi2a2 +hs)

ar = fI(IWuLip+h1) a2 = F2(LWzi a1 +h)

a3 =3 (LW32 2 (LW2ifl IWuip +b1)+ b2)sbs =y

o toginy 51 G o ol o (s psbite 4 Y Y oo 4 (g)lone —0 0 IS
Figure 5b. Three layers neural network designed to predict the water level in each of piezometers

ahghahassan & soltanabad & edare da Y & ¥
B Q ” Kar
\ . -O-
& P © - aghahasaan = © = shaeenabad
¢ In = © - sottanabad - ©) - ghalesefiabad
¥ 1 dekheledar o
1\ g n icodae 25 s Q karizaknagahani
I'n
) Y I 'Y
’ 1 ‘
' " [
1 b - \0/ i ““ lQ 20 ! Ia i
1
8 L " Wi 3 ' I 21 ' !
e ' i) S i ) [
£ -0 1 ' g 4 o \
E S v E1s ' lo}
S Q ' § i 1 5 . T 1
5 \ 1 $aus 1 5 ' )i 4 X
a a ] \ ’
\ 1 ' 1
5 Vo [ [ 10 X A :
o g 2 1 o i oy [
N " ,Q 1 1 o '
\ €. 1
é 1 E g 5 1 v \
I AY
T Tay i : Q.
B \, ¥ \
OO d o Boo o Y e )
1 —0—=—0~=60—~=0~—0-0-0->§~0
s Tl A - R o SR 5 10 15 20 25 30 35 40 45 50
¥¥ Number Of Nerons

Number Of Nerons

sl yiogi (cuas dL"‘"&t‘z u’l)]f’ =Y s
(SUSL S50, 8=3 oo =3 )
Figure 7. Desidgn of piezometer neural networks
(Shahnabad - Safiabad - Sudden Karizak)

Slaplogiy (mas slaaSd (b -7 S5
(o5l =3l (yllabis puu Bl aal)
Figure 6. Design of piezometer neural networks
(Aghahsan Castle-Sultanabad-Office)



e

zaveh pshtmadreseh &asfiokh & damask
20
o " = © = zaveh
18 : IR} =€) = asfiokh
g AL damask
16 g ! 1
H
145 LA
i \
) ] 1
12
g P
E 10 ’I H
5 1 5 v
5 [ (VIR
\
a 8 0 v
\ R 3
6 : £y b
L
L ' \
4 i
E4 ¢ ¥
1
[ \
2
y Ol b "
I s
5 0 15 20 25 30 35 40 45

50
Number Of Nerons

‘5"&’)1"9)’?% (mas d‘:‘bwa& FLOW L;’I)J? —q Jﬁ.w
(1m0l =L Caniirs = s )

Figure 9. Design of piezometer neural network (Red

Kalat - Heshmatabad - Anbersara

dotibed & atibs & sk vl sz

b yiogin (mas aSud Sk -V S

(5o =13 )
Figure 11. Design of piezometer neural networks
(marghzar-shavar)
5 RZ 209/5Y) (Vb cdd b ]y aSid o i phadd
5 RP=0F) 5 hjgel dspe > (RMSE =V/FY
5 N ( Sw Cous dlsye 3 (RMSE =V/\$Y
b1y (b Cudd (s ptogiy ol Ve Sl (YY) e
Oeed g (/402 G +/+e\YD) 4o RMSE (glas
llog g (wyp (</+¥A L +/+oVY) o MEA (ls
wdlys 1 waged ughe bowein ol e
& 2B cusle 9 .Lo])lf 99y Oly‘.cdg (eas s
&Sl 5 @ o3 bl o boly bl maw oo
b yiogin (omas aSud ($39)9 oyl Jldlo (ps )
U g 0adaB S a5 ) pgecme (pizmen g lime O g0
20 8158l o aS By g g (il oy (ol yil )y
ol o yegin glaw (lie &b (29 adlae ()
Jolye sloodly 13,5 o5dley Tl 10 s oplay il oo
0355 12 B ytogss 5l Sup sl (s oo 5 (390l
Joe 08des Como 3 (hjgsl wh)sSll g9 oS bl
Syg) Jols bjael caliseo i )Nl dw 1 3l Cuenl
Teege b Jap obalS 5 Tdep obalS el
1- Levenberg- Marquardt

Eghas Ghen e Gbe) el p (dueinj Ol aw Sl gile e

kalatsorkh & heshmatabad & anbarsara
60
e % R =@ - kalatsorkh
5 W, ez \ = {2 = heshmatabad
50 Fs ® anbarsara
o o--0 3
\ ¥
A
40F “ " \
8 \ P
£ . ;
£ 30 \ ]
2 Q &) !
@ Q % ¥ I
Q
X ¢ ) L) 1
201 v v [ ;
& \ ,’ 1 i '
Q 1 i 1 ¢ . o
10 Y b X Vel h
VR 1 Q- * ’
\ ) ¢ ( Nt 7
! ’ S
Y i o - §M
0 T m o y. o
< o L &
5 10 15 20 25 30 35 40 45 50

Number Of Nerons
S yiogie mae clodSd sl A S
(Saumols= # gattol —05l3)
Figure 8. Design of piezometer neural networks (Zaveh
— Sphyuokh- Damsak)

jolgeh morghzar & kenar rah shavar

450
o\ =2 = joigeh morghzar
400 P £ = (=) = kenar rah shahavar
1
350 © : Q
v i
\ 2
300 ' 1 3
8 L & '
S 250 ' \
= 3 ! '
S ' !
£ 200 P 1 A
[ 1
a Q \ !
N 1
150 \ Q i
L ] Y ! 1
\ o
100 5 ) é ' 53
% 1 ’ AY
1 . Al
50 \ 3 ; \
A A
P ke © 1
0

5 10 15 20 25 30 35 40
Number Of Nerons

sl yiagin (smas SaSud (Sl VeSS
(pas (Js S b =0l o o axls - 2b] <o)
Figure 10. Design of piezometer neural networks
(Dolatabad - New Castle Safi Abad - Shahr Vali Asr)

Cou g b
s olsl yr Jae 1) adllas oyl 5l Gun
b 4 caslie €85 b gty 45 ooy 3l e Maden
IS e eipy ol ke wVle o> g wlale
Cubd Jf =333 uT C.]au Gy g ddlais dl.b:bl%
lolid e o (2lg B 33350 4505 Cu i —ogl;
e gl (Sen gt €8 (VL @ ) oS
3525 LS i oy n o LT3 ol 500
bl cuslio Jlue plos (sl Jol5° jsboas (oloisey 4551
Sl Jo oy S glpea (sghan ras el 1
95 sl 005 gty W65 ey clbptasms 2 gl
Slapiegs @l ) ras casd QLI pogad )
gaw (V) OhlSen o so5] aSigygbar odg dgrde o500
9 RE=+ /YY) jlainyge o L ) sl > (gaje
o gaw (W) hlSes 5 edize (RMSE=-/YVA
5 RP=:/A0) s b |y wogn cudd wejp;
5 )lte pimed WMdged (5 pSojlul (RMSE=+/.-YY
G yiegie VO ledbl l eslazel L (VF) oS

2- Gradient Descent

3- Gradient Descent with Momentum



YY)

S 2Lk Can 5 Madsn Gl ”"93&" S)leSle
Al yogel 518 0 uac

2 yiegss g Vsl &S Cal 00d 5 adllas ol o
D9 duole (im0 job Ay Cu i oglj Cubd o ol
u&c] 0 B ;j abw slale LS“JL)““ 2 09)19 Lo9.)
2 ogs 2l 2929 yiogiey o Of o &VLs i
@ b oglj Cubd dilate JS Ol paw (o adlae )
Gl 48,5 Gypo AVl Ghgo 4 b 5 dlale g
b (sylore (e &S Llagh (ol 5 eadal) e
S oYL o b sl B sl 4V ain g yiamp (omas
5 03905 (i |y adlllaedyge 039050 13 1) (e o
S e gude b oglage o ol o |l
Al Gieeh ol wle pSels oLy slayiegin
dSgrge CMSLe I (Sl SLiSal) Wi (wlidig)
23l glgsel 3 (i gl 5 Gy (o
)8 by (Sgan (mas St Je I Job b
Aidyge lapel)l (peds p3 (et nd b9y ool VL
Cdd 83 e ol ddaw npia T e Al
A0 o i |y diges et 4 WY (g)lol Jlo 45 04l;

WA bl g 5o /Y 0yl /omdjl Jlo 550l o) o pte doliiimngs

B oy 2990 waing D Sl Sllog )y elaton,
055 0 BY o gl (e Y ) g sl 8)S
e 48 il glagjlone ¥ Jods Cusl 039y yaxio

5 95 OIS (sBiel wpsNl g aw I Y Jgr
oxd ol SlygeSile Syig) g poties (o5 GbdIS
2l o e ©)lsle Shgd wiyeNl
ot ke 9 b (pyeS &5 T ) Laei, oSl
Dl b ptagin SISy lp |y wojn ol v

odnlin Sl ddlaio £ o)lad dy90 ;0 Jlo lgie 4
obalS calises o0yl go8 V5l eolatwl > a8 g e
Syg wpesl g pgiege b (Jo gbalS 5 Jop
LA FINY MY g odel cunsy slalled @)l e
FS0p e 4 s Slape ady) sllad juin e adl e
oSl bl oyl prdgs daled iy Sluwlre ey Wil
SRR A Sy C8d b Cuol atwsly @ ylsSile S y5e)
Dilm (e ol gdaw

e cpl 6 Jodo 5lae plo 3y50 )0 wlie job &
S gl iyl 4" wmd o L Jado pl 1 )by cos

adlate IS (gl o)lel Jlo S 5 (oo o e Sblogs i = g
Table 4. Predict fluctuations in groundwater level in a statistical year

&bl Jlo Y oglj cuidd ey o pdaw (g jlade

T ogly cuds dunjnj ol gaw (adly Hlade

AR 15907/3

15923/1

oloyp ) T (ygiw 9 Jio bawgs odddmiiy yiagi Oljee
Jote Jlo plysar aade L3 1) (HBly segin (liee
2298 olo > Zophusl diaio ol (ol flogie glaw
&S Cuwl odolcuwday YOIAY s8ly e 5 YO/AY Ly

2 gyliel o (o bline glas saimd L

Cud ui a.‘a.w EHUR (.)15“’1 2 D5M.C )a.ol> aslllo 2
3ol b pegiy gaw &5 3 3y 8 Ul ol
odolCuwddy gulis 5l (ldiges O Jodo D9 duwlore oleiia
Jod> &S jebjlen aad o slis 1y sndddl)] Jao bawes
4 Cod ol b oddinpby Slogin ol Amde (L



U‘QD)

10
11
12

13

14
15

16

17

18

Table 5. The predicted level of Zawah plain - H

0B i Hlde Y ¢ (Bly Hlade T pagi b 0 SSE & oglj ASln Cubd 0l i pdaw —0 Jgdo
eidariye plain by resolution in each piezometer t real value, y predicted value

adaie o9 ol Abys » 3350 %R »e ol A & ook sl
y T y T Y T y T Y T Y T Y T Y T Y t y t y t y t

: >
'\”’“{ T VA valAY YSIY O YA/FY YA/FA O YEIYY  YSIOR YEISY YEISY YRS YEIVY  YEAY  YERO  YYDA YV YVLE YVLE YYLA L YYIA YSIYD YEIYS YWY Y/
C?:“"‘

4l ols

“ﬁ'] veaa o vE Yo/t vals  vylss vF i VELY O OYEAY VRN YA YEAY YEAY O YEAY VRV YEIYY O YEAY VENY VEY VEIY YRS VWY NIV YE/o
L')p«>

b" . s

°‘} ‘ MAY  ASAA AR AV AYIYA AYIYY VAIFA AVIYD  AVIEY  AV/FD AVISY  AYIOA  AVISY  YNSA AVIVY AVIVA  AYIAY  AVIA M-S ME YA AVAY MUAS MIAS
9r )

s

g WA OWEY WYY WY Y WYEY s WA OAYAY O AYAY AWAY A AYEY ARV WA YA WA /A0 W8S VA WWaY WA WYA VWIYA
o ol

Sl TOYEOYSAY YV YVAY O YAEY O ¥VE YAVE YV YVAY FVAR YVAY O YYY YYAA XY VAR YYAYE YV YYAS YVER YVEL T YIAY L YVAY Yy VA
sbicdys YYAYR YRV YFAY O YYARR YEAL YRR YFAD YRAM O YFAY YT YFAD YFAY YYAVA YYAR O YYA YYAR YYAML YYAY YRS YYAS YVA YV Vst (aVias
Cudy oglj

U0 vvisA YY/a YYas YYos YYRA YENF Yo YEAY O Ya/YA YO/YY YoV YANY YDA YO/AY  YORd  YOAA  YY/AF  YY/So YEN YEVY YY/FY YYIAY YT YT
Awydo

RERAW

h AFAF QRS AE/YY AFY AF AF/YA QEAY AFYY QFYY AF/FY arva aFFR aa/ef  aa/af  A¥/ss afss AY/s ArsY Q-0 ao/F A0y [0 Af/sA AF/5a
NEr

sUl s YVIVE YYD YYIOY YYOF  YENY O YRAYE YFIVA O YEVY Yoo Yo/-\  YoleA YB/Y YO/YY YO/¥D YD/YA YB/fF YFN YN YV YE/¥ UATA o V72 S o VAT Y/
Slas FA O OFAAY O YADY  YADY  FYA FAAY O YAN0 FAYR FAFY FAFY FALY O FAFA FAEY AT FAF FAFE FAYE YAIYS FAN FANY YAFY YAY  FARY FAIYA
s he YRYY O YAUFY YA/00 YRR YRV YABA YUY YA RSV YUSY YRAE YAV YRAYT YAVA YA/SA YRAS YATY YA Fe/sF 0 YAV YR/ YR/aY YAy ra/ar
o i WEAY WA MY NEE NFA NN N DA WY W/F DA N NaE WA NEN MR WA WS WAl Wale WY WEIY WY V£VF/5
;4

;. YRS WYAS VA5 YAILS YADY YA VAIYY  YAIYY  YAIYY  YAYY  VAISS VAIYS YAISY  YAAY  YAISY  YAISY  YAIVS YAIVS YAJAY  YNAY  YAIYA VAV YAAY YAAN
Sl e

Sl

b VEAY OYFAY O NFA YRR VRRE AR ae/e WRRE WRE YRS 04 WA WY N0 DAY Y N84 /A Nae/A NaA NA WA 8eA o+ /4
=

Ere &S VYV VEVE AFY/Y O NEVY O OAFVY O OEYA NEYA AFAL YFAY YFANY VFV/D YFAY NFAIY AFAL VAT WA/S WFAID WAV MAFD YA YRR YFAD VFAY VEAS
oy ks

s Y YZS VAN Vi SV 4 S CVAY Ve AT\ A W/ V. CVIE SV VLN N SRR 270 2V A SR 2940 SR 291 AN VLV ST AVIN S 2 70 o SRV A S VA SRSV 2N BA/FA
axals

)5

Js h:" UMY MEE MY M AVBY MY AUYY MY AVAE  ANVES AUYY  ANDY AYYA AMFD AMBO  AMBY  ANST  AMSY ANSS ANSE ANES MIVA AW MIVY
9)

|5

’; i VYV ONSNY NSAIE NBNY NSAY ASAIE ASVIS ASAIV NSAIY VSMA NSV ASAIR VSR SN ABAA L ASUY NS BT Y. ASFAA MSYIE ASVIY s Vs
»

Ad




yYY

Sl ol mas aSs SST 0 4005 solat
b o3 obolS 5 Jop ool alexl il ol
3959 Syl 3)5 odlitl «)lgSle S yig) g iieg
e 8 Jne (Bl i) Lad s g () il
plos o Jl B 03l Jio 4 Ji8 ol jiogiy rdaw b,
Ot 4Sed > odlaulyge Sisel @y g aisdgyg
Bigel @l 9 336 ole oL (dwein) f v (6399
L Jse jloel g ol cuwsd 4 @)lsSHle =S )
O cupd g b Sluje (:le jgdome (29 5l ool
Atdlys b (p e )3 Caled 53 9 MBS )8 (g 390
E9ooe 35 9 ylagim yo (dwejnj ol gdaw RMSE jlade
rle B Ly cids JS e ol o (G g
(1Y) Qogoil aloyo y3 g (o102 V) (el dlope
sl oy )3 RY (e (pizmen Nigh 03] (e

20,8 ol (+/A5YY) (05l o (+/AAY+)

WA bl g 5o /Y 0yl /omdjl Jlo 550l o) o pte doliiimngs

2 ot sl yel ey O s (i Gy Sl

Do & g Dgue olpl Wile (S g Std euS
g Sslp 4oy il gladllie 5 Clidos R
ol 0L Pl?o] )9“5 calisee dJoL.a D (F%0)) dl.bul
Slalo claodls § SVl 3l gl )3 &5 Canl S5 L5
Slale ©ygo @ (o by g ol (539)9 03> g
Slodee Yo &) egtas uac a8 .l 04535 sl
o daly @i Sl pasis Uly 5l )l dler
M) 13 g &) Coas 5 05 Copmlu (295 9 (52929
M 4 5l wslye JolS psb 4 (Bila w08 e3959
G (Prily g (P Lo L) g S 639y (slaodl>
ol bl Cgllas B> by (gaodinnd g (g sy 4y OB (5
gaw Cllog (Gngby sobted pole 3udod > JYul
wmas oSl 4 yae o —egly Culd (iejp o
Cglite slapnysll b aYun ggyen Seas

&l
1. Akbarzadeh, F., H. Hasanpour and S. Imam Gholizadeh. 2016. The prediction of groundwater level in
Shahroud plain using artificial radial neural network, Water Management Management Research
Center, seventh year, No. 13.
2. Banerjee Chattopadhyaya, P. and R. Rangarajana. 2014. Applicationof ANN in sketching spatial
nonlinearity of unconfined aquifer inagricultural basin. Aaricultural Water Management, 133: 81-91.
3. Banerjee, P., R.K. Prasad and V.S. Singh. 2009. "Forecasting of groundwater level in hard rock region
using artificial neural network." Environmental Geology, 58(6): 1239-1246.
4. Chung, Y.W. 2008. Prediction water table fluctuation using artifical neural network, in partial
fulfillment of the requirements for the degree of doctor of philosophy, University of Maryland, 185

pp.

5. Coppola, E., M. Poulton, E. Charles, J. Dustman and F. Szidarovszky. 2003. Application of
artificialneural networks to complex groundwater management problem, Natural Resources Research,
12: 303-320.

6. Esmaeili, V., M. Khayyate Kholgi and M. Shafiey. 2002. Presentation of an intelligent model for
estimating groundwater level fluctuations in an alluvial aquifer using artificial neural network. The
first Annual Conference of Iran Water Resources Management, Water Resources Science Forum
Tehran Iran, Tehran University.

7. lzadi, AS., A. Davari, K. Alizadeh, A.B. Qahraman and S.A. Hagaiqi Mogaddam. 2007. Estimation
of surface level using artificial neural network, Iranian Journal of Irrigation and Drainage, 2: 59-71.

8. Khashei seok, A.S., B. Qahraman and M. Kochek Kord. 2013. Compared to artificial neural network
models, ANFIS, regression In the estimation of aquifer Nishapur, Iranian Journal of irrigation and
drainage, 1(7): 10-22.

9. Lallahem, S., J. Mania, A. Hani and Y. Najjar. 2005. On the use of neural networks to evaluate
groundwater levels in fractured media. Journal of Hydrology, 307: 92-111.

10. Mekanik, F., M.A. Imteaz, S Gato-Trinidad and A. Elmahdi. 2013. Multiple regression and Artificial
Neural Network for long-term rainfall forecasting using large scale climate modes. Journal of
Hydrology, 503, 11-21

11. Mir Arabi, M. 2008. AS. Nakhaie. Prediction of ground water level fluctuations in Birjand plain using
artificial neural network, Proceedings of the Twelfth Iranian Geological Survey, Ahvaz, pp: 1-8.

12. Mohanty, S., Jha, Madan, K. Kumar Ashwani and D.K. Panda. 2013. Comparative evaluation of
numerical model and artificial neural network for simulating groundwater flow in Kathajodi—Suru
Inter-basin of Odisha, India. Journal of Hydrology, 495: 38-51.

13. Mohtasham, M., A. Dehghani, A. Akbarpour, M. Meftah Holghi and M. Eatebari. 2010. Estimation of
the level of the station using the Artificial Neural Network of Shabestar Plain, Journal of Irrigation
and Drainage, Year, No. 1.

14. Mokhtari, Z., A. Nazemi and A. Nadiri. 2012. The prediction of ground watear leveling using Shistar
plain artificial neural network model, Geotechnical Geology (Applied Geology), 8(4): 345-353.

15. Moslemei, K., S. Emam Qolizadeh and G.H. Karami. 2011. Comparison of artificial intelligence
systems ANN and ANFIS in forecasting groundwater level of Bastam Plain Fifth conference of
watershed management and soil and water resource management, Kerman, Iran, irrigation and water
engineering.



YYY Eghas Ghen e Gbe) el p (dueinj Ol aw Sl gile e

16. Mothakane, A., B. Arabi, H. Shokri and B. Mir Bagheri. 2012. Estimated amount Changes in rainfall
estimation using combined techniques of artificial neural networks and geostatistics in the North West
of Iran, Quarterly Journal of Remote Sensing and GIS of Iran, 16: 37 pp.

17. Nayak, Satyaji Rao, Y.R. and K.P. Sudheer. 2006. Groundwater level forecasting in a shallow aquifer
using artificial neural network approach. Water Resources Management, 2(1): 77-99

18. Nikbakht, J. and S. Noori. 2017. Clustering of Observational Wells and Forecasting Groundwater
Levels Using Artificial Neural Networks (Case Study: Maragheh Plain). Water and Soil Knowledge
27(1): 281-94.

19. Pour Mohammadi, S., H. Malekinejad and V. Pour Sharaani. 2013. Comparison of different methods
Vsry time neural network to predict the groundwater level (case study: Sub-basin Bakhtegan Fars
Province) Journal of Water Conservation and Watershed Research, 20(4): 251-261.

20.Report of Integrated Water Resources Management Studies,Torbat Heydarieh, Cover two,
Meteorology, Khorasan Razavi Regional Water Company, Year, 2014.

21.Report of Integrated Water Resources Management Studies,Torbat Heydarieh, Cover three,
Meteorology, Khorasan Razavi Regional Water Company, Year, 2013.

22. Sadidi, G., M. Kamangar, H. Rezaeian, A.S. Hamidiyan, M. Baagedeh and H. Aryan Nezhad. 2014.
Anticipation of the level watear of arid and arid regions using Artificial Neural Network and Gradient
Descent method, Geographical studies of arid regions, 16: 39-53.

23.Shigidi, A. and L.A. Garcia. 2003. Parameter estimation in groundwater hydrology using artificia
neural networks. J.of Computing in Civil Engineering, 17(4): 281-289.

24. Sreekanth, P.D. Geethanjali, N. Sreedevi, P.D. Ahmed, Sh.N. Ravi Kumar and P.D. Kamala Jayanthi.
2009. Forecasting groundwater level using artificial neural networks, Current Science, 96: 1-7.

25. Taormina, R., Ch. Kwok-wing and S. Rajandrea. 2012. Artificial neural network simulation of hourly
groundwater levels in acoastal aquifer system of the Venice lagoon. Engineering Applications
ofArtificial Intelligence, 25: 1679-1676.

26. Tasaloti, B. 2003. Estimation of groundwater level using mudflow and artificial neural network.
Master thesis, Faculty of Agriculture, Tarbiat Modares University, p. 105.

27.Zabbah, 1., A. Roshani and A. Khafage. 2018. Prediction of monthly rainfall using artificial neural
network mixture approach, Case Study: Torbat-e Heydariyeh. Journal of the Earth and Space Physics,
44(4), 115-126. doi: 10.22059/jesphys.2018.244511.1006941

28.Zamani, N., M. Javaheri Tehrani, S. Eslamian and F. Mousavi. 2016. Simulation of Groundwater
Table of Mahyar Plain with Artificial Neural Network Geographic Information System Under
Different Scenarios.



Journal of Watershed Management Research, Vol. 11, No. 21, Spring and Summer 2020 ...........ccceuiiiiniiiinininiiiiniiniienene. 235

Modeling of Groundwater Fluctuations Based on Artificial Intelligence Methods
(Case study: Zawah-Torbat Heidarieh plain)

Marjan Hosseini', Alireza Roshani” and Iman Zabbah®

1- M.Sc. Student of Irrigation and Drainage, Department of Water Engineering, Islamic Azad University,
Torbat-e-Heydariyeh, Iran
2- Assistant Professor. Department of Water Engineering, Islamic Azad University, Torbat-e-Heydariyeh, Iran,
(Corresponding author: ar.roshani3380@gmail.com)
3- Department of Computer, Torbat-e-Heydariyeh, Islamic Azad University, Torbat-e-Heydariyeh, Iran
Received: October 10, 2018 Accepted: February 1, 2020

Abstract

Groundwater resources are one of the most important water sources in each country. That
proper knowledge and basic exploitation in this field can play a principal role in the sustainable
development of the social and economic activities of a region, especially in semiarid and dry
areas. The prediction of groundwater level fluctuations for supplying management and exploit
Akon of watering is essential the purpose of this research is to predict Zawah-Torbat Heidarieh
groundwater level32 fluctuations with a range of about 2054 square kilometers is located in the
north of the desert pans on desert flats in, south of Mashhad. In order to training of the model,
information from 18 piezometers extracted by the researchers of this study, which had a
staggered surface alignment level with a time series of 20 years (1375-1395), was used. Each
piezometer is registered on a monthly basis with a delay of t0-1 (last month), and in each
piezometer, seven parameters form the system inputs. For process modeling, multi-layer
perceptron neural networks with error propagation algorithm and LVQ network are used. The
calculation error is calculated using the least squares method (MSE). The amount of
groundwater level is also the only output of this neural network. The results of this study
showed that the artificial neural network with the Gradient Descent, Gradient Descent With
Momentum, Levenberg Marquardt algorithms was able to predict groundwater levels in the
monthly interval is (RMSE=0/0012) in the training phase and is (RMSE=0/021) in the testing
phase in the study area.

Keywords: Artificial Neural Network, Static Level, Zawah _Torbat-e-heydariyeh Plain



