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2- Genetic Algorithm

3- Monte Carlo Simulation


http://dx.doi.org/10.29252/jwmr.7.14.166
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.16.8
http://jwmr.sanru.ac.ir/article-1-767-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.16.8 ]

[ DOI: 10.29252/jwmr.7.14.166 |

5% ertsnreesesses st e s e s e Rt e 31 ool b e ol prdaw (yinl aSus 5 > (slosnlie slaols digo )b

ool bobd awlio ogMeds ol Condas aib VY ply
assarme 93y 45 0l b5 Lol aSd b el @Y
oy ¥Vl )3 ki g 039 4nd o2 4 (LS bl
e o> gl (oSl bolas I (S0 53 exilerdl

iy jo ials wep Ve oS dg ol S mls
A (dlate g Jsine (i ol ) losalie (slaol
Wi (355 e b &Sud (phb Jae j Bas e
Al Jbe glgisa cwl jlad g @Vl gl 5l ae ik
D5l (gl ogill e Vv slas el 4Sh Sy 5
Gy e YT ol sl anil sy Ll bl
@ S9dalj)l Cunbie @xSoilul plsl oy sl
polaol polie yosd jolaie 4y o Bun mlb slaad 0gMe
o |y Sl )l &5 ail e Dbole slasn]d ol
odlizl Sy el oty ol e Jlodd 5 s o)l
rosl o & cwl pY pRoll g e
sloshb plos | G ylp bid G &b siloase
D9 (bl Ay J> & e 1 JB B Sl oSl
ol jlotinte (29 3 St OISl B (el 0
90 i &l daw il dine &Sd Sk > S
B9y (9 2l e jsliteds DS e ) ()
A5 OBl g oS-l sllllas dilaie  golgiin
bos bl g 5l boses S 4By Ka oyl
S Sed gl 5)lge _PW 2 s g 0 bl
e Bl Bl 4 5] (lacosgions 45 Slosd osliz
b (o8 ialy 4S5l yieS

W9, 9 dlge

L b)’o’s\m

by (59) 2 9 oS gl )3 pladargS-alinl cubo
b wwdd cpl (o glajye (Cuwl mipo yioglS VY-
S5l Jlod Cunnd )3 39)0 albdg) claldy 5 455
by wogr 0 S Sl 4 3950 4S8l by e
Abbge 0pf 5> Sliagh b g 5y 3yl —braY
9 (Bpo b 0L ¥ Yl eagame ol Jobo
() 3 o Jed YYD BYY -V ldlis Lo
S il 3 1y o Cusdge g 3o )90 adlaie V JSU5
23 go lis

Lodly (4315 4

B gweips gl Sojll ooy
B AY jee) WAYSWWAY T b o olodas sS—ail
slp €85 )8 odlal 3)00 (B3l (slp (AY )9 00
eglgal 53 5 3y50 S Szl g L puien (e
L G259 S gy 1 o3lizul SURFER il 3
OB 310 do 53 Loy 451 (U gy JS )
o) cul S loo adlie I Goke )kl adlhe
S j3le e Skl 5 cdYs dsm ol (720
Slam )l wyy dy50 0395 )0 byl Gla.w sleodly
L e SoomS gy daesh bl 5 S

e 2 ilodliny Jao Sy 285 plsl (1) lSen
sfale & Splpe 2 S ipedS Sy g ST ek
Ohgy B)S )5 ekl 3)90 iul Sl S > ot
0 S (e jolate & 3oyl )3 oMkl 3)90 (Db lee
boke G 5 Jyeme S ool Yy
Dy (Fi9 pegSae dlold
S By b (W) hlen 5 55 dbosg 4 ) )8
e il gl (Gl sbciege olpen 4
S Sy ity o Sl d5se plelen (slasped
et ololis 5 iy o (S Topito v bl
@ JysSh Sion S ey 4 Gejn ol CuldS Sl
Pl (VF) oS 5 4 5oy 4 <S5 o) ol
Sipn S & ggdge cpl Wb ed (pdime (] A
&9 sgaie 4 et 5l 6yl phlod S jsbo & 0l
dgus g0 odlatwl (35S Dyg0 (gaodly ey 5L 4
Sy opitasz olelowe) slagbyy » & Kdsel ol
2) S Gt g9y n e glie (56 jasels
odlatl f)sSs Siom S 5l il (228 sloi et 9
dnel> (gilodisre (o) 51 F) gted 5 I sladllae 338
S s b sy Sn S sl oS50
a3 35 ol 53 Nidges o3l (e ]
Silwdie & RS (&S Gl 4 0 oYl S clals
dJoLuo u.:l.wlwa dlﬁ < )Kal, PRER PR RFen UJKA
laadllan )3 sl 015 1))y o1y L g B Anio
oSl o s pbl (1) s o 5 by
gg 3 & (PSO) (rerylipl dtwns  (gilwaine
B ) ddl oo Madgr g bt ()0 398 (sla )5
Y ol as” S liwl lhaas sS—ailinl ey il
oYl Gisu j0 ab o0 I8 @ Wil e (glodalin ol
Sloj Fly s pSoilul bli SlSe @iy p ogde (3uio0
an g ol b e bl 3 5 b pSejll
Ol s polaie & (odletiy by S 5
b T cslotnlio 4S5 b dgmp ruslsy
O 3 bl a3 5l25) sl sl (a5 ol
blie () Jlizo 3 8352 e o515 iadl o
Olyss peizmen o (Bdgr b S5 datue &S g5l ]
Oyl ey p Leped pd laosls u_;ln):
EC IV u;l 3d A5 0dy Ko OM;—&JMI
2 5 03903 Bl 4SS 1 ol iy Gl & 235
g b oamen Ml (S ol @ 5l S0 abli gy
slosnlio oly can > il pbl Sy plg Ul &
had (655051l Blas g 0355 ailale (g pSojluil 4 (g5ls
piyesdl 5l oolail b oped isu 0 A e colS 5
oL @l A3 di ol b (el (iluding
L 5 530 clue cpl J> 5o adl lawy o0, &5 ol
Slaw b a4 dbad (gly o /¥ ailiwl d> s b g 039
Jde a8 ool S5 @ p5Y el cwd 4 osleadl oy FO
o Sl wpeSll Ghey 3 s Sl (ke >
s oledbl 5ilys dlp piY Glo g i </YYYY Ly

1- Global Mass Estimator

2- Ordinary Kriging
4- Multivariate 5- Factorial Kriging

3- Inverse Distance Weighted
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Figure 1. The Case Study and Situation of Observation Wells
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Figure 3. Variation of Mean RM SE vs Number of Remained Wells in monitoring Network
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Table 2. The Search Space for Design of Monitoring Network Problem
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Abstract

Well designed monitoring networks are essential for the effective management of
groundwater resources but the costs of monitoring well installations and sampling can prove
prohibitive. The challenge is to obtain adequate water quality and quantity information with a
minimum number of wells and sampling points, a task that can be approached objectively and
effectively using numerical optimization methods. Unfortunately, aquifer systems tend to be
complex and monitoring can be very expensive, particularly when it requires the installation of
a dedicated network of monitoring wells. In recent years, the challenge has been to design
monitoring networks that are both efficient and cost effective. With regards to groundwater
monitoring systems, where the challenge is to maximize the availability of good quality data
while minimizing the number of sampling sites and thereby limiting costs, optimization
techniques clearly have a potentialy vauable application. In this paper we use a site in
northern Iran to test the ability of GA, when used in combination with Kriging, in comparison
with PSO to lower the cost of a monitoring network by reducing the number of monitoring
wells without compromising the quality of the interpolated data. The results of the optimization
showed that the number of observation wells in the Astaneh aquifer monitoring network could
be reduced by 26% from 57 to 42 without a significant loss of information. The root mean
sgquare error (RMSE) for the final optimized network in GA was 0.2025 m, that in PSO 0.3222
m. A comparison of RMSE values determined using the GA agorithm with those calculated
using PSO agorithm technique showed good agreement and provides strong support for more
efficient GA approach.
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