Journal of Watershed Engineering and Management etul Co e g cwdige (oibyR- sole 4 pi
Volume 11, Issue 1, 2019, Pages 252-263 YEY-YOY Slxio VYA ) o)l V) al>
DOI: 10.22092/ijwmse.2019.118435

Siwdiays Plue Jo> gl (o (53 )40l 9 9 St s v 595! dunn Lo
ol ojex (olyl (51,8

T GG dazs s 5 ' 3 ylaze (5ol Tolgs a3 93T
5 oreb @i 0aSadls lobil 7T 5 s oSS gy Lasme 5 rers qlie 0080831 s Il WSl (lii IS gl

iz o o8l oy Jaxe

VYO ANY : o pdy 2l VYAQ/YIY e by 5o ,b

ouSs

I ST g 3sh o wiedy)l Gladg S cpl Lds cel ek wlie 5l Jgel 5 e il po e
ol o, o3 s lie addllae ()l 5l Ban (lul e all Lty ol 0 (6550 SeS Wilgh oo (g lwdigs
obss anllas @l aibioe b ssul 059 (Lol) 625 (ilwainge 5o (a3 (55540l SeadS by, 9 S
-0 ol ol celyy s pRalS e celys Colus (as ghyaelin b (2l )5 siluaingy Syge y0 45 Sl
8L aalyr alS ws 3 VYA g VNP Cld e ases IS @00g ) g (e Oy siliaieS i as by
ab Cls 00,5 L.\.».a Q..ul)s\ L':"T u\.c\)) 9 &y RIS WP Vot p.’;.i)}fJ‘ L G'b‘)‘ G Gilwdingy S0
aog> JS (Boogw; g (ol DUl wsiluatg Sl an S inl ped aboe SRl o el g SRl (o
Loawlio o chs gpyaely a5 ol lis uzmes ls .l walys el oo, YV/A9 VWAL ol ja
b sroteln )0 L)l greme Colis S 5 0,5 Joo el biadgame (el 5o (SG5 o )55)
oo cppomles a5 ol lis Cawlas Jdog 5l eaw] Cawsa b o 00,91 p S5 oyl o (g el
Ceod b o Sy Sl e ahas aieS Cudgase g 65 S Zakhw Coogase aS O] PR bl (ioren
5 o Sl 6,15 o i slacyssame 5 dige Slo 5 1y e ;5B i YYT/YA 5 FAV/E- clals
2y St 3l i - VAFE g IYFRY lagles Cagd b oty (6, alol 6,5 b atpiey Cydgas
93] asile) Y slepn o8l a5 55 Ly Q‘QS‘SA (5 GrSams Glaca clly auales agy Ol
S S SaST b duglie j0 (gl g0 axlge diwd ol lacgsgame gl a5 Lluo b a5 Slej (S0
WSS o Jes Slams gludige

b sldao e lid umex (93855, Sl doddo
S dyel 5 e olopeste g osls Gl ], ok lon; Sl Comer e 08
el oS el bgpl5 o 4 ool Y+ -Y Ardakani) col Jaore Cons ) OMSUL

arezookheyrkhah@yahoo.com :olslKe Jeus ™



Yoy el Goje (Lol )5 ilwataty Pl U sl b (s50)a0l 2 5 i o 55 daglie

&ly o 4 Gileangy porde I eoliul b i,
L asbls G 25,5 jlade o icwlio 4 gl
Olpss wibios ol » oSl lacosgame 4 4>
I @2l el Gileange o5 S35 ans
G &S Cwl S cbls gy cwle sla,Sol,
b a1 ki ol Ol meas 5 530l olpe
Lol by 2 )l e sloan S o
Gboodsl el (Y- Y Riedel) oS 3l
sl Gilvane )*5\614'5 Sl pi,sNl
Al SLI(Y- e Y) oL, o Nikkami lawg ool
ooy Wit slaaxly g5, 2 2l 6
Gl Gasly Jos S eslinal L wilsi s
G2l ey @S S Jel sl il
(Ve ¥ Riedel) 09 age Jase oy @l
e Slo e o5l )3 Cupe ple 092 059 el
dokr AraSS S )0 Sioteln Glals 5 Sl
Sl (i 0055 Cemdty gl DS gl
b Cope ole o5 lalnl (n ytege
(YY) g Mohseni Saravi) o, oo
Slaans ;o ikie (5 5 ale slod iy b
45 el dgzgds (o yaelin )0 (g Slohs; ]
Glaal ol olas Lulys s byl @55 b
Ol dgi lie og Sguzme g ol S5 300
3,5 o bdas 4 sbows Glp 1) bolg> (i
¢1444 Ghasemi 4 Chizari Y44y .Asadpour)
OOl Ay 4l 5o (VAAY (IS 4 Aouni
Sl S Gesul glaoje> ;0 39250 hilus
Sitebp lagls, oo ul o a5 Sy de2g
" S5s el paalin T Sle)T 53 elin e
ISP PC [P W BV ERPS P
3 Slod S 35 (giluaingr oy, olyrea
W18 el slroem ool 6,8 e
—ags Jde «V--Y) Nikkami Jlo lgica
oladl 5 ame Db pals sl 1) sl

! Liner programming

2 Liner programming

® Goal programming

* Weighted goal programming
% Fuzzy goal programming

® Evolutionary algorithm
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Abstract

Correct and consistent uses of natural resources preserve this valuable wealth. Using
optimization knowledge can assist us to achieve this object. Thus, this study aims to
compare linear programming as a classical method of optimization with genetic
evolutionary algorithm for land use optimization of the Bayg Watershed. Results
showed that linear programming reduced dry farming acreage and increased the acreage
of irrigated agriculture. After minimization, surface runoff and sediment yield declined
by 1.16, 12.91 percent, respectively. Genetic algorithm led to an increase in rangeland,
irrigated agriculture and horticulture acreages, while almond orchard and dry farming
acreages were reduced. Furthermore, surface runoff and sediment yield declined by
13.95 and 31.99 percent, respectively. Linear programming acted stronger in satisfying
the constraints, as compared with genetic algorithm. The constraint “total acreage” was
satisfied by linear programming, while genetic algorithm could not meet this constraint.
Sensitivity analysis of linear programming showed that the most critical factor in
minimizing runoff and sediment yield function was the coefficient of dry farming with a
reduced cost of 67.52 .Results also established that the constraints “total acreage and
minimum acreage of rangeland” with the shadow prices of 397.40 and 233.28,
respectively had the highest negative impact on the optimal solution. Meanwhile, the
constraints “maximum acreages of irrigated horticulture and almonds garden” with the
shadow prices of -134.97 and -118.44, respectively had the highest positive impact on
the optimal solution. As a general conclusion it can be stated that in land use
optimization problems with a large number of constraints, genetic algorithm show
poorer performance in satisfying constraints, as compared with linear programming.

Keywords: Bayg Watershed, Minimization, Sediment yield, Sensitivity analysis,
Surface runoff
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