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1. Linear programming (LP)
2. Dynamic programming (DP)
3. Non linear programming (NLP)
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1. Genetic algorithm (GA)

2. Particle swarm optimization (PSO)

3. Ant colony optimization (ACO)

4. Artificial bee colony optimization (ABC)
5. Simulated Annealing (SA)

6. Harmony search (HS)

Sl uul dnwgi g g & gl



Hi)}ij\ ol e a s S Ll ool Yoo Jles 0L
ol 5 53 O glacuse 5 ise il Js col dds ke
o3ls QLA s a1y s S 5 el Ul 4 il
G s G Sl Sl Sl s Lo
(el bl Sluag odamy Plae iloag dex
W o i ol Gileddle (Ol m s gaass Ak
ijbﬁj Q\}(J_é J)\_,.a} k.w\LlJ?- f‘J‘I’ 4&5}'1 Jixl BE g;}}
g)b&am.ﬁjmf[vv‘}/\cv]wl aﬁ)‘}ohu:.w‘ J))AJ{.:.J
abasl> 5l eslanal ad g an alewy a4 1) gileag Aol s ol
V] 8 sl olas Szl 5 1o o8 b Jsesle
Ll pls g b Gals et 0 S
Al e 3 e

el 2l Y S gl 5 s b e
05,8 Sao 4 ¥ lds Saeola b ol SO g Y il
s Slaclpr 5 ol Sonj g polie 4 550 4 o2 Sl
Al s

el Lo e 5,08 Sl e o Sa Y s ) Joler s
Slapz ) (3lutig sadde 5 s ) 5 ol Of b
NGV P A 4;))‘ u] cLA &L._:_J.:.Ld B (;i,.a% 9 gﬁiﬂl‘{:

s 53 Sz AT B S Ol ol W S s b
ol of ol a4y am 55 L [V0 5 YA] el ol (g5luwaned
sdoal ol ol 4 WOT o1 038 3 5 S5 Ol (S5
o (SISl OF slon 1 w2 S cpl oS ol o) ol 0
S5k e [00] OLSan 5 el 5550 Lo 5 5 gl e
Ll sl ol cpl 51 Ol e &8 wilps OLs 5 SO 5L
Silwand sy elel b p s S sse WS 5 oleag
3 bbb o Fege VA 5 1Y] 505500 oIS 0L 1 ooy L
il 1 35 g0 s (6l iy cpl 308 Sl LS 4 ols jlns
Jsb das S2alS 586 catyl glos 51 ke g S 5 s
SS9 Jsb dols bos 4 by e eyl o dslas (@
el sl s ol b oo a Oy S Lo o el SO slaws
Q)Mqﬁ)ﬂldl;ﬂ;ﬁm&\f&s)}by.(_é.éjjlaf:)
il 2

Sy b gleand w2 S ass bbbl Sl )
FECICHSWE ST PV ERHIR NP PN PPEPREINESA
L,;:wwﬁiw;d,l“\.x,:@\)\‘jrduf@)bx.OQM
A sghn 1l V8 a5, Dol bya STV Vve] doles
B b o

S5 i o5 K

5 oS by Db sl Gy Sl gt o, S

s 9 e Of mlie EAS Sy e s, 1 Jgd

Solwang Je Solwans e asllas 5 30 adbate GLLA
LP Visual MODFLOW B [VF] i st
NSGA-II MT3D ; MODFLOW Ol Oyl N ] oL Kas 5 .Y 08,50
GA MODFLOW-PMWIN 35 Ol [50] 5 5 sloas
LP - g [a] 0, Kan 3,0
RIS s b BTSN
_ MODFLOW aa gl b ¥l ObKen 5 oy
LP AS— oS e e Sy eduls i al o) e o] ol
WEAP-MODFLOW N S wﬂs
- 550 duly ppl ey [F] OLSes 5 (oo
LP - OLaSh ol o5 [YY] jour 5 il
NLP - L:;JA:}S‘;LG 4;'\7'-:}) a)')} [\c‘\] db&»ﬁ 9 \jLs}M..La
LP MODFLOW e VYT 0lan 5 455
LP o 0515 Aslas N T [FY] e
LP ©3de il A sdote SVL1s anl o0l ates V] oL _,Jfb
LP - Srsdl Sapon g, s5LiS ailas DAT O 5 8 SLos
GA ;I_,a.» 5,*.:.9 S ST s s [04] O, Ken 5 (5 04
. SOGUAD ST ST ST
CDDP, MOGA I Ol s V1] ollsen 5 Kb
- S Jls5 s GMS 4l e s Qb;'r.ﬁ [¥#] Q‘)&h};’)m
GA YOW-_{)‘JJ,{@JU 39 aJ;.“ab' -L'ol>'>j) 0} 9> [9'];;.'l>.;§“““|56}‘.“”
LP s s 4SS Oyl S50 53 g g g SOl bg s i [1P] OLSGn 5 05 Sz
- MODFLOW96 9 SWAT 2009 )LT))J_.} o) > [Y\] Qkibjn) 9 LSJLT CJ))
GA L gean eas i 3 GMS sblge oo (V] oluols s 5 08515 Js
HBMO S pean gas 4 Ul Gl 0y 3 [PV] 0L 5 (s si0

AL s YA 0loud - it JUus

l Sl uul dnwgi g g & gl



Sl gl Cu e 53 sileang gladie 5 2,18 0¥ Jpu

3,8 Sl e Je anllas 5 40 adlaie Gtﬂ

S3aS Gl 4 Ol agy jarass GA ,DP Ol s [FF] 0L Ko 5 550018

T b parass o ke GA ,PSO NLP Olghol 355 03 [OF] O,Ken 5 ke

O e dug (S15 0,40 GA,PSO sblge bt 05> [OV] O 5 (ol ol

J@@J;\yuaym}fﬁ\» GA Jusol (ol 555 A (M oLKen 5 S5
SiosliS i e ol

ol cls sl Sl LP S 5T [a] s

Skl oal 035 ag DP ,NLP (€505 450 (VY] okes 5 00k

Sl Ol oI5 0, o e LP e by b sl Lo Ol g [FFlOLKan 5 e

Sl Ol g o b MO Cauvery «l=s, o35> [PAIY 5 5

Sl Ol gy s - b LP ,GA N PRSP -SRCINIENE [f+] O 5 JbesS

i Sl ol - b ACO PR [0] 0 shen 5 mil

03 Sl e e sl C‘J,?J.w‘ ,PSOGA (+» ) Bhadra o sl a0 5 V] s, 5 0bsS

O5lba EMPSO

Wlys S 5 ang ol ¢ S LP Lol Ll S adlae [55] 0, en 5 s

it Sl e HS 2 0 0l [V 55!

s sol SIsda oo e PSO wl g s Dore wltsy, o5 [Y5] ,58

Sl ST s giluag: , CPSO LP S50 0l [OF] Oes 5 )5

DPSO
s sl e HS (Izmir-Turkey) Tahtalt ;> INPESIEE
Sl Ol o e 1T ,MO SO 4L 5,5 Santorini o 5> 4] S8 sz 5 S,
NSGA
Sl Ol g e Ol 03 old o (1S o 5 WLles 5 lasl Sle
GA ,MO

PSO .CACO GA
HS ABC
SCE. SIMPSA
DE ,

Sl Ol oy e

(71

Ssl e 5 auls
[*v]

PP e

HBMO: Honey-Bee Mating optimization, CACO: Continuous ant colony optimization, DE: Differential evolution, SCE: Shuffled complex
evolution, SIMPSA: Simplex simulated annealing, SO: Single-objective, MO: multi-objective, NSGA-II: non-dominated sorting GA-II, CPSO:
Continuos Particle swarm optimization, EMPSO: Elitist-mutation Particle Swarm Optimization, CDDP: constrained differential dynamic

programming, GV4: Groundwater Vistas - Version 4.
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A Review on the Conjunctive Management of Ground and Surface Water Resources
with Emphasis on Application Optimization Models
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Uneven spatial and temporal distribution of water and population growth in the world, especially in Iran
in recent decades have caused problems in providing required water resources. In this regard, knowledge
of management procedures and conjunctive utilization of ground and surface water resources as one of
the important aspects of integrated management of water resources and their performance in various
crisis management programs, water resources conservation and watersheds integrated management seems
essential. Accordingly, the present study was conducted to provide a comprehensive information of past
and recent studies about the mathematical models and evaluate their efficiency in integrated management of
water resources, and overall review of each model expansion, advantages and limitations. Results showed
that the integrated management is one of the new and efficient strategies in recent decades. Application of
optimization and simulation techniques is a powerful and useful method in determination of management
strategies in development of conjunctive optimum utilization of ground and surface water resources. In
this regard, MODFLOW model in groundwater flow simulation and MT3DMS model in modeling of
groundwater pollution were the most used models and GMS was used as a powerful, general, comprehensive
and user-friendly model. Also the literature review on the evaluation of optimization algorithms in solving
problems of water resources management showed that evolutionary algorithms with various degrees of
complexity are capable of effective solving complex multi-restriction optimization problems for optimum
utilization of water resources, planning and sustainable development in the future. In general the provided
information in this study can be applied in future planning for sustainable development of water resources.
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