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5- Pareto

6- Dominate

7- Pareto Front

8- Non-Dominated Sorting Genetic Algorithm (NSGA-
1)

9- Multi Objective Particle Swarm Optimization
(MOPSO)

10- Strength Pareto Evolutionary Algorithm (SPEA-I1I)
11- A Multi Algorithm, Genetically Adaptive Multi-
objective (AMALGAM)

S ol OGMS Ly 5,5 o )8 oolitel )90 lon (sloysetS
S ds dgdome slinl g dguze Jola dae sl gy A baas
e GMS 3l o (e sloc] (a5 5 (o8 (il
4 sl i ol ol glgiloand lp (SEIS 9 pol>
5 (GMS waby) Py s (S3lS5,LS Pl oSy ol
MODFLOW 55 [t o o sln) (clmdoliyy sobss
38l 5 el cglns 3145l oo 0,06 s MODPATH MT3DMS
Slaely S > il pae alie la)lidle s 100 o
sl e 5 loinns 5 Capnbad pis cln Jus b Slaue b ol
e 333l (il Jse Jluws I (55l 53 3)90 (nl ©y9ps &S
);..\_:14 ULM>1 ‘U] )l Q_S)l'))-f")'ed u.a.f 9 ‘_;o.{ ‘_g)LA)d\.U.Q‘J 9 0197:.:]
s 5L g 25 ) 03liil U so o o (sl Je
sl o Cod Lo Jae 4555 ol g (gilwannd (5 podySllas]
olitul 390 (e ol diej > (ST & (gilusdends sl
20,5 ol 428 )5 8
s jlwtiage ke (slosby b ineij ol sl 1
L g dsgazme (it 9 ol e Co e g3l e sl
(Ahlfeld et al, sl oads oS 35 cudgize § Bun b & as o
Sy i & i (gilodisge Caa S sk 4, 2005).
3303, 5 45 ,a5 5560 dilate lgsul Loy Jde wb il ddlaie
o3 Sl (slao ji (iluding Can (p3b)y e eolisl
) ool Jde 5l ookl U Jol (3,55 50 )15 3g3g 15,50 ¢
" debre | i o o 8l g il oo (s a5
O s (6ot 0ol Cawddy dsles 31 o3kl b g .28
ol ((hoy (il Sgpew JoLS 4 aimd oo plxil ]y (o) 5
doly dinge olasi by slp ohlSon 5 9olsST alex 1 o0L
5 ey ol S sildingg o (2006) o) Kan 5 M
Ol 3 M 0283 it (5w ingy > {1384) aoerle
2 p9d o5 .(Aquado et al, 1974) igei ookl 45,55
maud adl Jace 5l eolitul o ey ol (slao b (¢ jludia
Taed Jhe (il Sl am ()55 ol 3l (ileding - il
g dam @l ly ol (Sealtdgyim Lo o)l s g il
ma o g (gilwdnd Jde 90 3.8l o gilwaigy Jde by
P 55 48 Cal (1l 3 gy ol Cago 565 o plrdl (sl
“dard Jde cuponal (s yusie 530 )3 6y o il 4 (sjlding
A Caad 0,55 ool oS sl a0 00,5 o 1al o )by (g5lw

1- Groundwater Modeling System
2- Interface

3- User friend

4- Open source code
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3- Cuckoo Optimization Algorithm (COA)
4- Initial Condition

5- Geographical Information System

6- Kriging

7- Modflow-2005-NWT

8- Newton Solver

9- Upstream Weighting Package
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1- Pareto-Optimal
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Abstract

Due to existence of drought periods, decreasing the discharge of the aqueducts and springs and also growing
usage of water in study area, administrative sections are eager to do pumping from the groundwater aquifer so
aquifer operation management can have an important role in preventing the adverse decrease in water table in
this aquifer and creating the Irreparable disaster for attaining this necessity simulator-optimizer model of
groundwater was offered. Offered model is a combination of aquifer simulating model (MODFLOW?2005-NWT)
and multi-objective optimizing algorithm (AMALGAM) in MATLAB programming. For determining the
aquifer hydrodynamics parameters, this model was validated and calibrated. The objectives of this model were
minimizing the three functions of shortage affected by the failure to supply the necessity, decreasing the water
table and Modified Shortage Index (MSI). The presented model was run for a year period with 12 monthly Stress
period and Optimal Pareto Front was determined. As one of pareto optimum calculated answers, it can be viewed
that when water table remains unchanged, 14.4 million cubic meters of demands exhibit shortage and the amount
of MSI will be 3.95. In order to specifying the best option of policy discharge, according to economic, social
criteria and environmental effects by administrators and relevant policies, the appropriate optimum answer
should been defined among the other optimum and selected pareto answers and also among the discharge
amounts corresponding chosen answer. By analyzing the results of using the recommended structure, it can be
found that the presented approach has good performance in determining the aquifer optimum policy.

Keywords: AMALGAM, the simulator- optimizer model for groundwater, Birjand plains, optimum policy of
discharge, Pareto front, MATLAB.
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