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1- Multi Objective Optimization
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1- Goal Programming 2- Attribute
6- Aspiration Level or Achievement Level  7- Satisfy
10- Reclass 11- Decision Line

3- Objective 4- Target 5- Goal
8 - Multi Objective Land Allocation 9- Rank
12- Minimum-Distance-To-Ideal-Point
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1- Optimized Spatial Map

2- Total contribution

3- Reduced cost


http://dx.doi.org/10.29252/jwmr.8.16.241
http://jwmr.sanru.ac.ir/article-1-928-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jwmr.8.16.241 ]

Y¥Y

dols v Gilial il @ 1) Gua b s lade bacuoyd
u»l.».ul PR AP ul.w) Lmu;u"%m &wl) Cows )Jb‘&./.v
(il aliae b Jgl ooyl sl ) Jse p3 o Jgio
Codgioe U C8 o iy a4 Lidls o Lisliél o iy
(Sl Jilis alie )3 g9 psd plo)l sl (ioren Bl oo
A3 o 7y diy mdaw iSlis L CL10 o ials oy iy
SilwyShe Joo 0 Gua ob Hlase K> ole o
wld bl asly ASVAMAR 5 ials asly TYAAY LAY
Joly A0 Gua &b Hlade gile Bl Juo j0 9 il
Slols sacwd b puoad sl cdl sals jials
Slp ¥ Jlo 0 ¥ Jodo bl p diis glepe e
C10 p ialS opjig (gl Bl dius b Jol oo

WA s g job /15 ojles [pidia Jlo jusc] 09> o prite doliangs

5 yoo e adl JJ&5 anje lade a5 Xe o 4 ) i
i e b bysie 4l 4l i Sy
Gy Cunl yile (g S el yudy 4l
Moo plyie 4y yuite Sy aly LB auie S ole
Glox o guxie ol 5l asly S§ 2959 il 4 Wb &S ol
iy «lel mdow Jdo 93 12 )0 Db o pomdi by
g g ol Gl blyd 4 o o] cuiS 3l
OO ke 4 g b Grmen Cul Bl ialS b ljen
392 ¥ Jao 3 9 <l ) Jae 0 o )lS ol v @l
5 oslizal b a5 dmde ol |y il kSe 15350
ol BB (Sya (Lo Sl 0 Sgdan slogsb e
S9) g ooxd pbpl Jbo Ao ¥ Jor ol
Sy 995 9 swlS (sl ko .awl 00 03yl Waudgame
P e Jo slp g dble 42 9 < gg il Yolrol o
4 b lals b Ngdb o odlainl (uSloww b,

bbbl & i 1) o lS o Sl g ol ) g
Table 1. The solution values and land use area changes in comparison to current condition

33 . ) ) s 4 Ca dinge bl o tals/ i3l

e B Guie dcassm bl g peslaE Ju e ot Bt 2
e S Jd \ A v b lalyd
(s ’ ’ )

X1 &y AYEY ¥ AVSY ¥ e AAYY,-0 Ll 70
X2 o ewss AYYY, VA VAR, -\ EAEPAL VAR, -\ Ll 78
Xa o CuiS YOV Y VME YR el xy YALWN iels /0¥
X4 &l aa Yy q.. il aes q.. Ll /a8
Xs e AYD \s Uil ZAY \s Uil ZAY
X6 S . . o gl a0,vY S Sy

Vo) loae)d el (gboyuiie 4l S5 cladiy e g S Sl b oge =Y o>
Table 2. Thetotal contribution and reduced cost values of decision variables for the model 1 and 2

p o V Je Y J
ol e Sl pim aly i e Sl o aly s
Gl X1 LATEVEAA . WWETYY .
Gl X2 2. FVVAYY AYSAY,-A
Gl X3 AVYEYAY <A YEYVY A
Gl Xa AVESYFRFAA VWA-A
Gl Xs A3A-HADY . AN S
Gl X6 . YYADA,)4 YT A8
G2 X1 AYYEYY,OY . SLYVRYYN
G2 X2 WEAY, A FA-FVVAYE
G2 X3 YAYS+,+0 FARYYOA- ¥
G2 Xa VA-A MYEYYAFAA
G2 X5 Mg 434 430Y
G2 X6 . Y AAYAYYS

LoV gV cuF 4l o) Juo p dgu e b il
b Rl

b O gilwdiny pbol a5 ¥ ol S0
S dre g ol ileane @l edlat
Ve gy e al) ae llpd 3 2l sl
Lad o G Y g

b o3l Sl Al 13 9 g Glo)l (sl izmen
Juloss plol ol ey 0 &, C8B 9 C2 o iy &y yials
C49C1 ‘6‘)&")6" uL») RV CJL wl).ao S9) ¥ wwl.mo
Syt s ol Sl g Wlse alis cnere
Jie By &S 5k 4 g oe Al Ol ) gyl
OV o) Jb pn hleyd jlde il Lili8l wsy b €
o> B €4 S8y g b o inlidl Moy VoY 5 Y sy


http://dx.doi.org/10.29252/jwmr.8.16.241
http://jwmr.sanru.ac.ir/article-1-928-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jwmr.8.16.241 |

Y¥A

5 o)l (5320000 slosbyy oS 5 5l oslitl b paly] (6 )l8 (g3lodinge

Vo) e e ) ke claced o (958 9 wlS slajiie plie =Y Joux
Table 3. The slack and surplus values and shadow prices for the model 1 and 2

V Js Y J
Cadgame Gl slocwed sloced Sl yiie Sl sloced
S95 5 (G1) ghasls (G2) slasls 595 9 (G1) el (G2) slauls

c1 . SPYARY - AN — A¥ VFR,50 . .
c2 154,50 —.AF ZFYARY AN
c3 VIVAY VAWVAY
c4 MDY —Y ¥y —Y ¥y - AAADY
cs5 FAY,Y4 Y8,07
cé ava,Ya 1125
c7 AseBY Aee By
cs AS13034 —VAY —1ar AR
c9 AN AN
c10 BA-F4AY.0 -3,20 -3,20 BA-E-ATD
ci1 aa,Yy -,y —YYAOR,\A
c12 FYIVVAY 10,0 10,0 FYIVYAF

b yam aly ;5 4 sl (8-bit integer) basds cuwl ;L
oauie B, (2ol um b &S (Weh o)kl YOO
(sd dly jl gz bl pioren ad o Ll g o
it casliol 5ble

3585000 3588000 3591000 3594000

3562000

417000

417000

420000

420000

423000

o S ) 5 s 5 3 A

[
423000

oy S e g s Al

109.3)40 W) AJy 3 )9:515 slbaid ¥ 9 ) dLmJS.\fB 5
il Sl lag )l Sl cud 9 S o 556 4
(A) Cogae dsyd adds sloinly ol ol 000iS pgual &

3594000

N

%

3585000 3588000 3591000

3582000

426000 429000 432000 435000

3585000 3588000 3591000 3594000

3562000

5000
426000 429000 432000 435000

o5 3 S0 () Slas )l Gl SB Gos (56 98 laads - S
Figure 1. Soil depth fuzzy factor maps for current land uses in the basin
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Figure 2. Slope fuzzy factor maps for current land uses in the basin
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Figure 3. Suitability maps for current land uses in the basin


http://dx.doi.org/10.29252/jwmr.8.16.241
http://jwmr.sanru.ac.ir/article-1-928-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jwmr.8.16.241 |

Yoy \was L.mx»)g).ul.: AYd D)Lcmd /W.M.\Jb JL» )..‘x.:l o)9> Copdo A.cms).:

35984000
3594000

3591000
3591000

3588000
3588000

3585000
3585000

3582000
3582000

3594000
3594000

3591000
3591000

3588000
3588000

3585000
3585000

125

124

3582000
3582000

417000 420000 423000 426000 429000 432000 435000

05 3 dgg0 (o)l glagy)S s adds Y IS el
Continue Figure 3. Suitability maps for current land uses in the basin
odimdylis dde S5 JSB cpl j0 sl o 03l U9y yekaie) (Jop iy SOy ead, o &S sl
w‘wbwwswdbwblm L515)" wb& )9]4>AJL4.&5‘) .)‘.\.C]5w| (§3udd, L;b)"
5 ad o Gl |y cpyteg Y 2 x ool 5 e (Mt

417000 420000 423000 426000 429000 432000 435000

3584000
z
3584000

2 s
g g
> >
g 8
8 8
g g
g g
g 3

14798808.000

11839046,600

8879285.200

3585000

3585000

5919523.800

2959762.400

1.000

3582000
3582000

417000 420000 423000 426000 429000 432000 435000

059> 13 D0 o)l g yl8 0l anas) cuwls slaads -F S
Figure 4. Ranked suitability maps for current land uses in the basin
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Figure 5. Optimized land use map for mode 1
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Abstract

In recent years, deferent methods for determination of optimal pattern of using water and soil
resources have been applied. Due to importance of natural resources, watershed management
through land use modification and correct application of land is necessary. However, single
objective linear programming is not an efficient method in this matter. In this study, multi
objective method of goal programming was applied and optimal models of land use were
proposed in Chelgerd watershed. Suggestive procedure is based on optimum area determination
in various land uses including, dry farming, rangeland, irrigated agriculture, gardens and forest
plantation and aso their optimum local position. In current research, two models have been
proposed. In this models, maximization of benefit and minimization of soil erosion are in first
priority respectively. More over limitations of mentioned models are production resources
involving water and land as well as economic and socia problems. Results obtained show that
proposed method is an efficient method in land use optimization and sustainable area
development and can increase benefit to 97% and decrease erosion to 12%, respectively. Also,
the results indicated that under optimized condition, the area allocated to dry farming lands will
decrease about 33% and the area of rangelands, irrigated agricultures, gardens and forest
plantation will increase about 0%, 9%, 906% and 82% in model 1 and the area alocated to dry
farming lands will decrease about 54% and the area of rangelands, irrigated agricultures,
gardens and forest plantation will increase about 1%, 9%, 906% and 82% in model 2
respectively.
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