AR bl:...ﬁ)",}:.o_l:. Y Uu. q 6,93
VA4-Y\+ slramis

0555 2 (85 il A Sl (A1b S MOPSO-GS Juo ang

s Loy cruine S ol obie T nla L)t {03,505 e
ol iz e iy K15 o558 Sl ] i usnkitgs 5] (ool S 425 gl 42015 .
) iy iz g ol (65,58 aISuld el _susig 0,8 ookl ¥
Ol iy iy oS ¢ 5yglisS oSt il partipee 09,5 ¢ yluily ¥
bl iz iz oISl 135S IS el oodige 09,5 olusils ¥
WAA-A/N - callio by gl VWRALVIYY callio by o,
oUW

Sl 5 sl lamSle Jsar el 55z 50 SLaolSaml o 03 S5 e DR Sl S e 1B S L St sl
POl hasn 53 ik el Sl 35 5 Ol SRS Ok SRl laelSangl SRalS (ragn cnl 53 Sileang 3 S5 (il slady e
b ol ah (ilutingy Sl 43S plnil [ plis Ctis 3 (Silutngr Al e SeSw i ST A4S LSS we Sk
L |l Laolr 3lad 03 505 4iaS 5 (RMSE) o 1 Kls Slay po alyy 5lie 03505 4eS Slial L (MOPSO) b3 a3l aba 53 o555
aslie Slalie slie by i eslanal Sllse ooe 53 ol s clale ol gl Kooy S Loy oy ol e (gilaad 25 s
b 5t L sl haall st Kl e o 35 0T bl RMSE Ll 3 ol slaad Slod b 5k e o 0] oasy ool el s
adlare 53 1y Ol Codgn 5 baslr 3las 015 oo il a0 51 ol (sla ol L3 o3V 035 i L &S &g ool & 3L ey s T AS
4 Ll e (6130 500 gl sliws [ plis Olssol 53 oS sl OlES (3ledug =5 MOPSO-GS Jus (512 3l w3503 asiiie Silallas
ssdesls SRS () e S ke 1TIOV LIS clale (gllat Lol YV ay i sllas Lol 00) Uas 5050 JBlis L 5 doss OA 63l

A4 SR s e Cand pe Olsien belr ful Condse imes

Koom S IS e iy (giluang (3 6\:—:5\ r,_:_:))f_\\ (o slguuls”

Optimal Design of Groundwater-Quality Sampling Networks with MOPSO-GS

(Case Study: Neyshabour Plain)
Mahbubeh Khodaverdi®, Seyed Reza Hashemi?”, Abbas Khashei Siuki®, Mohsen Pourreza Bilondi*
1. Graduated M.Sc Water Resources Engineering, Faculty of Agriculture, University of Birjand, Birjand, Iran.
2. Assistant Professor, Department of Water Engineering, Faculty of Agriculture, University of Birjand, Birjand, Iran.
3. Assaciate Professor, Department of Water Engineering, Faculty of Agriculture, University of Birjand, Birjand, Iran.
4. Associate Professor, Department of Water Engineering, Faculty of Agriculture, University of Birjand, Birjand, Iran.
Received: October 14, 2019 Accepted: December 01, 2019

Abstract

Monitoring network optimization is a decision making process for the best combination of available stations. Due to economic considerations and
reduction of monitoring costs, the optimization approach in this study is to reduce monitoring stations without reducing the amount and accuracy of
the information obtained. In this study, an optimal design of groundwater quality monitoring network was carried out with the help of an optimization
model in the Neishabour plain aquifer. The optimization of the wells network was accomplished by a Multi Objective Particle Swarm Optimization
(MOPSO) algorithm. Two objectives containing of minimizing the root mean square error (RMSE) and the number of wells was applied in current
research. Kriging interpolation was used for calculating groundwater chlorine concentration values and compared with observation values. As a result
of this research was presented a Pareto front exctracted from MOPSO showing the number of wells against their corresponding RMSE, which could
be a guide for the design of a groundwater quality monitoring network. The outcome showed that the sampling wells can be reduced to 58 percent
with a minimum error increase (all 50 wells in base network with zero error may be reduced to 21 with chlorine concentration error of 13.57 mg/l) in
the Neishabour aquifer. Also, the position of these wells was considered as the optimal position.

Keywords: Chlorine concentration, Kriging, Particle swarm algorithm, Two-objective optimization.
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