[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

d?&bwid»&.u/ﬂu“/uzgﬁ,/u

Vol.5, No.2, Summer 2017

.. P2
,'_:_%_‘/ﬁ;/ z \4-YY

B Gilwaiate Slewy) 5l oolaiwl b (6559l WY guame ClS (32 ya0l

T 62915 ool pol8 Gl gomozmande ol < g01 55 ae M Byl y gy Jnrews] g0l

s ol o alys et ol 618 At E esige s0Suils - il oMl s )| ki IS <)
ossb ol e axlss aio ol - 6 IS At cesiigee oSSl - Sl S s 09,5 sl -
sl opll s drly ais oSS 6 el pshige 9S> ~ S ANl s 03,5 Jlytils Y
S gy olSil - 555l eaStils - 5S35kl (saige 05,5 Jlptils -F

VRO O rallie Gpdy 5 VYAF /) allie cl s Gl

ouuS

S (g5l ity g (e Sl ooliiul Sz emmo (S aelip Sl oslital LB (55,0liS (LS (35 dgazma 5 Comex (I
$5091S S 4ol amly LI cplpls el piglaie 5 5 ool (655 Joo bl p Y gazee 25 (g5ludie il oo c2S
el i ien Lol CSlo 45 slakas 1o 1, 955 (6l S 13,0l ol Jlor 30 (b 31 el ok iy Sy Oy
sbaredny (ol 0gad (s axkad) ()10 Joto Syl oslitul sny oo S5 @ dajlone (139 (SIS Cotlo @ a2 g b g dimd o0 ol
D90 dy (55,9liS Y gaze S 55yl Sue Ly 325 (ol il clS 6981 (paged et 5 ek cnl Sl (o)
Jol Jos o .8l anngi Jao aw LB o (gilidoe 283 plol SIS (g5lwaige slde, 5 o5l 050l 5l eslainl b L aslad
ki a5 epg0 Ja 0 ol 0 3,51 Jlgead litlyn (lealEiugl Lol 51 oolitul by laksd (gl (o5,5LiS Y pame o3
iS5 Sl (il e wpo Joo 53 sl 00 (s (s LS9 9 (ooelBl Lo jlene 09,5 9 5l eoliul b (65 pliS
@l o sl 00y ploml (a3 (g5 jaeliy Jae 5l eoliul b adlaie ;5 (Bpan o (265 5 95m 02 5VL (28,5 S0 0
Olahad 5l as)of sga> el)s Jlw ;2 )8 g s 5Soo Slahad  olod lojen coiS dihin ;o Ol sgeS Jds 4 ols las
S ae bds 4y Qo ST 5 azisy ¢ spajis wiile (GVgame iS5 gl gy b 0 (rizmen il e (Bl Gl S50
CiS ) g2 g oS SYg e g wad Bdo iS85 jler Jgad o Ll by 0p90 5385 )18 9 T (VL

ol plaisl o9 4 SV game plo 4 Cad (6 yidon

GIS (s (65,400 cdigy coiS (66351 (ol )| s “s;l)L.n ojlg auls

[ DOI: 10.29252/jgit.5.2.19]

S, g oKy - iy g (S 0uSile = (5,18 il 0,5 r00iS ASSe ot g *
SANOYAFONFA il
Email : hsmailpour90@gmail.com


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

god b da 8,8 ;1 0 55,0l a5 ¥y axe
005 dinaS 5 all 35w g0 dcin Sloal
wsloads s oo ol ol elaS (gl el e
oo V] lig 8 aly Loy 393 3aios aalol o
GIS) SL—Sb ol oMbl o o s
dﬁ)u 90 ua.;._.a}u an‘ c.’a_..u BN S| 4...9[: drwgd
9 w‘)_‘a‘ U‘)H Ll l_t olia.:jLw 9 (5))5[—».»5
el 00 6}L-J~.\A ‘_;)’)5Li;5 (_gﬁ)lf ol u...a:lf
LS J—>‘J.A u.d)j)_b.a ) l) ‘M‘ Pgo C.‘a.w )
S— ol =S Lu s Jy—ame 20
Sl S 72 el (38 S ls il g
Oloedn aore - S0 pas Nen asly oy e
ssLA)T Giyaelip hg, 3l oolaiwl ¢ Lol slavslg

Caled jo0d e Al Y game Lol (S35
Oezred 5 0 el LS 9 el Jales b
G558 Jyaze g5 (50l Y game LS g5
2 5SS an adl aass 3bls o
00,5 (et Sy KK y (535 el Sl o3l
olesS jmws p aibaie ,o [VA] o)L 5 Sl
6ol 50,5 o ol Gaw as” il sols bl 1) audow
5 YV gams algi 50,8 marySle bl dige coiS
(Sl (S92 5355 s (izmed g LAllS aal o
il o (g5 Y ile leslaiul g O
S5 dedan (g4l Jomse 5l jedare cnl sl
Lol 5 ol gl 5 g oo ool

Stedan (5 jaalin g (> (im0 Al ledus
oS le 5 e 6L aedan (5 Al Joe
a5 K00 iz 0wl 005l Cawdas |y alls dgu
ol o Syl ases sl VAl Jise g Gome Lawgs
adan o> ool sy aelp Joe SO BURRWAPAES

Gopgb—iS an gl 7 b 0 o5 &g

Po

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

199 gliugls @ pg> o jlosh @ pny Jlw

doddo —

S59iS (—2ll (39— dgazme § Cmen (1l
5 &lor @ Sl (eizren wosliiul JLB
St e Sy aebp Soeal 2 deg )5 axwgs
el oo S 68l g3le A 9 (e Sl ool
5 o 093-3l9) 9By Jdo 4 Lo 58 o
oS Ol S LssS e S
9 9o LnilS ploj y9ye 4SS 5 pebaw
=2l 3l age eoliwl A gauod L ass o
Or—imed D9 oo (bl 39290 (5525
SIS i 50 (egas ol mlie gy panass
932 Sl Gl 50 ST ouisS a5 )50 45
59 ooy o5l 5l G )l 125 bl o0
Ol ) SRl Ao 13 9 SLs (65,00 casly
S ST gslnl g 00,5 e g5 555042
Y gazme o, Sos wpas Cdl el lalS o 5L

I¥ gva] ogs

b eS8 S 2l g
905k S| (slooged 51 (S (65,9LaS” slwo S
Mow@daofuaﬁjwl@)ogT
aalol jo .l aid 5 13 govsie yublore Aol 0,90
B0, 5 o 0,Lil iz ol gl IS ol 4y
. . )
D 1o 6l (55,0l iy canlis (b)) Joto
A el oass a8 5 S 35 ol o as Y 48
Jslaie sledy, o3 5l 536 Blate gy 1)) 51
AY AY] asl o ol cals b, pogas o
Y] sole s g a5 dos 0 [VF 510 O F
3O daun g i el S g o> A alaie o
o (64l sl eolaiwl bl plxil ledal ol
30 (&5ykiS DY saze Lo 0,50 Gl (e din
e o e e Sen o >lg

! Food and Agriculture Organization


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

ool oslaitwl b 5 gLinS cbUgrazo S (55 dwb

UI_,L&o.mgL.,.thmng:.{ Uawoanl (g3l

500 5l asae as gilwa g Ple aes )l
S o8l iluainte pogas 50 Jolate slagts,

Ive o YO Y Y] wil o Jpame 53,400 5 g
5 o5 Jelse eyl sloasit et (ol s o
dolse ol aS At Bls 05 2y (esiie 5 Sanie (A
3 Sy el S g 2,1 (e 4 (0l (Sl
Ayl 8 e LS a S glaxkd oo gl Jelse oy
G pw g a5 oSl ar il gl
e A Sla s a g Lo oe b e oS
gm0 4 (6 imyamali p amlg coad plodl Sl b
PN | G 4 J P SOV S-SR S . O
) o9 ;3,50 slaciaS (ol olas yol> b o
el s ie Ll c S a5 Sl skl o

Cole aya2gi L ozren 5w o plo]
So sl eslaiwl sy e Hhal 4 oy Lre og S
sybedny (owlis 05l (Lo aslad) (510 o
S 5ol (yoged atuie g o it Gl Bl (o)
asbd ;o gl el ol Sjge cnl o sl
3BTl 5)liS 5 0,5 oo &0 aillaz o )j50n,
walione DY game gl Al 0 g0 dskad el 4l
e 0580 A jol8 g oog—ad ciS 4y plodl
askd (ol (sl Ygame Gl 5 anie g (e
Simielip Baca Ly ,ol> gdos [YV]asl
Lo anhad & jg0d (55,5la5 alidee DY game cis
il Slebs) 5 = 5L 250 5 ool L
ez 5 o bly e )bl Al gl LS
9 iy dere g b (el g JlgS Gl ped

w50,5 plol

o g 9 dlgo ¥

g Loools asllas 550 dilaie Bymo 4y isu ol jo
g gn A1 1 odl oolaiul Jawe

axdlbo 0 g0 adlaio —)-Y

Cwd o ol (Baios cpl jo asdlas 550 adlaie
5555 ledlipd ootz )0 & dly o)Ll S

Pl

A oy §9) 32 35 a3 b Jae ol ilodgaed ooliiu
D9 (903 o2 Sl (gm Gloyen jsbas Buw
ol B o393 Jlas g Jlidl Gogei 2Slas
s 0S o LS Codgame AN (28 S Jlas o
SEElw L anslas jo as vao oo lis Jow 5l Jol>
Sg Wlgs oo CetS 658 Ay sl dlo (e
h S gnl—wjdy Sl >, Jual

a2 AalS (g JB Gliee 4
[V-] o, lson g ooly el Lo wgs a8 o )0

O09—s S la> Gan il plodl liw e liwl 6l
walisnw oy sleoyge 0 5Ls o590 O e ga
Sl Bpan 559000 GlalBl 5 iS58l (05 akge
A ol g LS VFee e S w0
5L 0,500 ,0) S b g Joe SO el 1 Blaal oyl
[¥] LS gz oy 45 idios [, 08,5 ooliial
2 ClS o g5l g Bais waldplxl
25 35ze 2ly oS L 0y50 O Galul y Jgame
50 o ceiS oS o ] jo as ail e ae
asd> g lgondazs S b o ol ddlais
9> = &ilwtne Ll oo sln ey

ML’GA uYsM 04 Ao
5ol B ran g5lawdige jolaean [VV] Slas
5309, ol a0 e iaS gq Sl
ol 035—0s 00lai W GIS § oz (55— 4l
5O A CeiS oSl as ol lid sl s
VY] o San g ol 8l aig—is o digs sl

) =lys sl 5l slode s y5logmw Ltalil (ros
4.....@‘4 L55§'H w‘ Ui )iaLu as O)L.\fGA o\)La...w‘ ujAJ


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

Gos o 9 G Slely Goyb 5l &S ) 25
$lm ashaie ey o wlols a s 5l gadsd ol jo
9 Gl 00l oolil S 65_<J‘ (_g)L..uc\_....@f
=y Jbw jlobe ;2 )3 alss (oo 5,5laS 5 ax3 )5
ol aelys (lime 5 2l 5l Jpame s liley
aSe! o Loles ssaliv delad » LS‘)'.’ |) Q\J}.m
oo pdlel Lol ol o anllas 5,90 dilate ;o <=
Ol Gmizmod Al i YWAPIYA e Glodl oy
Ol 5 )ls5 1 syl a1 Jlasinl L6 O
Gtz IAYAD Jlw gl m ailis slyol> ‘SQJ.J

DIV ws 5 2l el sl 3 Lawgs onds pll

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

199 gliugls @ pg> o jlosh @ pny Jlw

Li 5l

» Bl o 2590
5 S DVIOYYE" L5 OVIYNYY! LSl e g b
Sl YYOOV'YE" L YYOPF\V" Ll e o), c
= AL g ls aghaie ((V) Syl ool &8y
Logie glas )l g ails (g5,0laS Lol ¢ LS Yo e
Adl ooy VPV LVAY . o Lo e 51l
el lands YYY ddhais ai¥le Swi)l bawgis
5ol Gl g ol aslbv a>,0 VWYY Jolee Lo iYL

> oS Jold aslate cpl ol); Lol OYgame
adlate ;o yuiored Aib o 4 g Sl KosT e )
05 sl gl 53 (g Wb (5,500 DY pame
039 b dalain )0 0 ClS Gl Wigd g0 clS
Ival o =5 e plsl (o] eSO g0 & boes
é‘)Lu] d<. 5 s_j ‘_A_o‘ el_w
S (o Aoy (0l sl aS AL e leS
loo,a w5l 5 adlie 3L 0,60 ol 5l —ise

WIPE alaie ‘5‘7‘/1

% N
’v  pelcanal * Q
W E| - o - 5 w €
"" S § . by o
s .
z i NN RS L
z o = ) UYL NS
£ ;
8 5
") X .
g
- SR B 3
8
.
A
— P
— .
A . % Yo JUls-
| [Ty g P 2e
3 " Lialy Cusiga o
§
I e i e e 3y i sy
30 51°00%E 51°300E S2'00E 51'300°E 51°350°E 51°400'E 51°450°€ 51°500°E

9 Olalad CanBgn (5 bl A Al g (W) dopo 9 e ol 9 )95 3 liuw pied 50 andllan 3 )90 allaio Coxdge 1) JSb
(@) b glaly

b cwlillan Sledbl § S Slasin Y sams
CiS 555l alone (sl 45 aitl e b 5 Loo
Sl dn azr g L S oo 18 oolitul )50 aige
EZ o Gy P e 5 (oolidlsr Sl

Py

i 0y90 sy g Jledbl SSL slw | -V-Y
Jelis (_g)l.:.}] 03l oL G g Cu i ol (gl
GIS Lo ;o oS 5 puldl (S Sl sl Y
S o y5me S sln e o s


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

ool oslaitwl b 5 gLinS cbUgrazo S (55 dwb

UI_,L&o.mgL.,.thmng:.{ Uawoanl (g3l

Bas b oS wilowds JSis s Cosgamme 5 Bun AU
Bla> U g il dlas jo 415 5,50 Boo bl p
> > (G, dlip Lyv] 38,5
9y o=l bl (oo (55l e SIS sl
O by 48T el (5l e sl 5l (S
ol an il e 5 iz YalS b e
be o 5l (s (alyS B gl g Sae &
) Dygmedn Bas b alie ol o ansl b
el 00y |

(1) aba,

(¥) aba,

Z =% 2 NI, j) x X(,j)

NIG,j) =10,j) = C(.J)
Slabad 5l palls spw g9omme 1 Z (398 Ly 5o
e VA08) ladad ay Loy e o,latiti (b, (sekes)
oo e iS | Jeaste fg i (1=\.Y,
oAlls 09w tNIGL) «(J =) Y, ) Vaahi | o
(U og—hee) Jy—azmo o sl 4y aslad ;o
3L J) cpre—al slo it 4 by e o 0 X(4,)
Jg—aze ;o lil 4 axbad y2 5l (QlEL wsl s (s
53 o olos ainin fien 1 CG) H(J) o9ebeo)
(b Ogelee) Jgazee 2 shil 4 askad 2
o G puiio —Y—Y'-¥
Syt o8 )3 ] Gl b & preai (sla it
CiS i 0030 Jolld wial a i e
(=) pasS sl ale cy a4 S wi il o
a5y =) 9= (=) 0,30 o =Y) (o) o
(4 =Y) &, —pa 5 =F) o, Sol5T o =0)
—o > ) =1) O3 —g > o =A) Gl ,Klbl —paiF
G =31) Gial o =) o) ole ,50LsT
L coogumo -Y-V-Y

T cgsgaze o

=97 =0 Ol 5l BLS Sledlbl 095 Lo
10 Al & Hgoh Ol Codgase (g kol At aibabe
el oo azd F 1 s asdllae 350 adlaie mhaos
Sl sl s 3550 o 57 (Y) alaly b sillas

Py

Sl ;o aid g o35 labali & )04y
Cl p3¥ il o Sl gl ulislsn
sl 1 Sledlbl (ol (2lsg s sleebs, 5l osliinl L
S G=iod ol 5o a8 pmled auloe adlae S
JJoass IDW' olig,s (bg, g ArCGISO.3 15 3ls
2 eeliblsr Glallial o5 (SuiSly 5 (SoyS
el ous oolizul addllas 3 g0 dibaie

5 StlS )l wile oyl oS Y S5 o
olo 2 slp OYgaxe (KC) olS o il
Sleslewl s8I, 8 o el); Jw
2 58 Gogy8 (LS Gapd 0id (g pslaer SldL
leosls jloolaiwl b g puusd olS 0l > o ,lo>
(eeleBlg ol (S5 ——liilse
5o I¥e] s a5 a e 2LS o
Sl (AL b 5 @20 §8 - S Oliee e
Gl SYgame 1 5k (8) alay, 5 ooliil U wlalad
) ol Bae aS 08 F oo i ole jo 0 ilalad
(1) J52) abbgs Jsl Je

DY gaze gl ey il Guend i Al e
ot (el J jslaieds (2855158 A v (65 5leS
obey b ite byl sl Jlone loacds lo!
slole y sl m G5 B 9 Gyl bes e
Ol o el gbo iy 6l g (o)) Jbo
aalsl ;5 ans S oy S Ges g S8k et i
lasls anglio L 5 AICGISO.3 l33la 5 5l osliul |
[V ]S g Gl Jglas 5l a5 &Y game i,
cwlS (Dlahd 55290 Slogar g 005 2l 5]
ollS A g e dilaie o alize Y g
Js—aze ;o il el (LS oz 5o wlakad
(V) JS8) 20 5 ags

Silwainte sladoe -Y-Y

Gt 995l ey 9 2l Larass glaJae IS jsba

! Inverse distance weighting


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

Y game adgh (e Dls o A G,
S 20 L g (b8l ao 0 Ve b wilgs oo 2STas
(V) alayl)) all acsls ands Jlo Ve lawgio 4
(V) akal,

W () <X 2P0 X X)) < Wy ()
3 Jymaze 2 odss (lie 1P(L]) (B8 alail, 5o
jJgame cilsy Plas e WL (o) askad ,o
Al Gl Wy () ashaio ma oy
() adhiomha W 0] Jo—ame odls
olaiul b Jypame o sl 4 aslad jo 3 Sloe (e
Sl 5 5l oo ol s a sy e wlis ais )|
ol 5o g ool auloe VY aes il gl (> S )]
RO VSN I g
Sl iomed (ol ool Cawsas (P(1,])) axkad
aabd 2 0, Slae ol il (285 50 (slapiucw
OS5 5o L g ead analoe Jpame o il 4
amlome kil 5l Jol wolps (lie Jpams j2 cuod
Olyean Cnled )0 g Swlon b o ea Lo
asald ol 0 Je—amoe g0 ol 5l J—ol> ol o
Sl 48,5 )18 Bae als [0 el Ojg0d
(a3l 0 IZ16 358 ol o)

=) eald Codguzme @
s o ailats wlaks olad a5 el ol LSl
2 51 e 008 8 elS nees 9 sl 5
S T sg s 4y lakad 5170 Jgl Jlow
o peo Jlo lp s 48,5 ki o il ©)j50a
R S 9 025 13 S 25 WLTYO (l
() adal)) 09 aid 3 Las o ol lgieds Olakad
Sz Ygazs s a5 axig Jpame lp Geizes
sledlw o a5 sol as 5 s o saud il e dlles
Gl 00l S azigy ] yo A Sl (sus £l
Ul Jl 59 51 (o sy 3L, iy 0,50
30 aSlan da g b cunl ool CiS digy (glaalad
G Jlo i sl el Al il asigy ddlaie oyl
g CulS xSy pedS 9 Wb Dlakad ()l

PE

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

199 gliugls @ pg> o jlosh @ pny Jlw

Al s 5o Ol Sl i WS il
(¥) akal,

(Z:Z; Tk WR(, j, k) X X(i,))) < WA,
VYY)l gl slass 1k (gsd ala ) o
(esSe yia) Jlaswl LB O S o : WAL «(k

2 glyl an b ;o QB o1 5L i WR(,j, k)
O Hlacie a5 ail oo (xS yio) olo y2 )0 Jgamae
iyl oe ooty (F) alal,
IN(i,j,k)
Eq

g e 0 0 ol oL S ladliEy o] o a s

WR(,j, k) = X S; (%) alal,

Wl ool 48,5 Loy 5700 L ol b cpl sl p
= LS TIN(D k) askd o Colue ByaetS;
mm) ole ;2 )3 Jypaze ;o sl 4 askd o all>
238,50 duolies () abasl) 51 T jloda oS
ING,j, k) = ET.(i,j, k) — P, ©) akal,
(mm) plk ol ;o Jgo Sos b P (3s8 akaily yo
ol 2 o plua oA ,lpa s o il
Gy gy 5l eolaiwl) col ouis a8 8 s (s
3w = o33 1ET (0, k) 82 (390 o)L alne
3l aS (mm) ashd o glil @ plk olo yo 6l j Jaama
il so Cewsay (F) alal,
ET.(i,j, k) = K. X ET, (i, k) () abail
@lila &5 gz yo 3,05 o3 (ETo (4 K) (o] y0 o5
o LK d(mim) cl e olo o y0 dshad o
B9y 42 &y B — Bl Gaiod (nl joolS
—olidlgn sla ool 5l oolanl b (58 Eobge - pady
L o 99205 e jslome Sl
Sl s s plal ol ol 5l slan
G S polie oy Sen g JT Lawgs oo 45l
35 drlbre 2y GlalS sty

g Codguzme @
Vg ame gl 0y gSla > g Bl lods
adhio 0wy e Lawgie (wluly dallas 0,40


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

ool oslaitwl b 5 gLinS cbUgrazo S (55 dwb

U|JLSA®9‘:5Jh.W|J9:.! Uawoanl (g3l

i) S 5 s oo 4y 55,508
aelgzn b g oS e (Jlsie sl yo Sk
WS al e GliBe slacusgaow LI, IS s
L glacosgame Ly g b wa s Joo

23,5 o 1>

i XjAR() X X(i,))) < %35 X ARr (M) akay,
(LS o)) Slabhad colus tAR(D) alally o) 5o

(HESe) Slakad coluw gg0me ARy
ldlw o crwl (o a Sl an azgi b caalsl yo
ot Ol aebp bawgs S 58l il el

Jgame,m sl 4 lelad T 505 5,51 5

~

R

Sl g il Fu b

oS ad, oo J

9 s dmwlos sla 2,

o olislen Sledll
[CP g

Gl ,o sl a4 @Y game (o1 LD Jeilly §,05 5 55 aule

v

v

e (sl el ly A (e

ol sla el )l anas s

olo > 6|)‘

50 e sla sl b
obes

Lo 52 50 jlre aiis adgs
<=5

50 b sl sl

obes

_ ¢ —_
CGIS laza ,0 5JUT 5 Sys Jolaz 5l ealizel
> I
Slabad el cenls anss

v

axlad o ol a4 ags cuiS (e oSl s

) ) sl Lol ol o i
b s aebin Joae > )J o =5 ol 5N s

\ \ |
v B

GAMS La=e ,o 5IGT

Jlo ;2 ;0 oads csS Jgame £45 ol o 4y el Olalad anis
axkd o Al S5 5 (2l 5L =5

o planil S ol Y JSCS

oz s azg Lccwl oas asll (V) Jgos o
oo ool 55 N gams | (6 s 45 55,5 o i
Less gl ()0 Baa (92 g ois caS (el
SYg—aze b85S ulog s (0,5 ey SLs
SYU Lyl alls vel o e a5 0l winles cuis
d dibaie Sl g (B9 Cadgiome g b (Jy sl

e g @b Y

Sl gl ()i gl Gg ol @
Cudguso (8,5 Ha 5o (g

30 s i yaslp lawg cad (gl mls

(aihio latudgasme a8)) Codgiome pac Lyl

Pd


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

A sz STl s po Syl )l Co
A aelgs (@l -F) IS & gods Q)Y dses

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

199 gliugls @ pg> o jlosh @ pny Jlw

W dlaie 4o ol Cudgimo yaimed 5 ;00 DY same
5 o33 St g3 ol syl Sl hoe Bl
2Bly bl 5l a8 5 5 o S poual 09 0 do gl

Jol 9,k 51 Jolo> s 1) Jgu

AL Sem
(Jbo09ekee)

P S ) o
(HLS2) Jguaxo

(250 yo)

Olalad Slowy

sy e Jyazo g9

AAYA YYA- ¥4

YYVYY-AYPY 4 Axigy

R ]

YoAVeY YEEYY 0T

DIVEVIA-8F VWEY

CJ)\S—PJS

\ARARNS Yya-.,-vy

MARAR APV Yy

C)L})f.gL'éT— oS

u)é—y

olé)igl.’féi—gq

ol

YEOVYOA YE\F- FA- #5 - BODVYY Y 1204 g

VY sga> gl g2,lmw 0 s By O liae oS
Sl gl sl oo, Sla o gl S oo
5009 Jolaio ol,5 calizee ldlo ;o walyo o5
iy ety Gl el T s 3peaS e
b ) oSy L5 el oY ey
wdaa (ol G lp 45 WSS )15 S 5
Sl O ygodan Jlw oy ladad 51 (YO -F4 )/
p9s o sl— ke ol g ale o (Sl

60— A S §69_§” A JJ?—.MJS_A S
uu‘ 6] - J;‘ )‘}."ﬂﬁjj NEYEN 0 P9 9.1)Ll.w o

re

Silwaints U )y 1090 Sl @
O cudgimo o3, i 53 b

2 b Sl vy 0ol giluang mls
Sl 00l a1 (Y) Jgaz j0 ©f Codgazms Loyl i
eSS g5lmaige ;0 45 5l
ol mloe cosgase ol o a5 1 g0l Coen
l ogeS Sygo o |y ailoms o yimss o
rana 5y Shat s oS ol ) 5y
s oo 5ol Cod Juw syl j 0,5 wales
eS8 ol (—ly; Jl o Y5z 5l 6 S0
(Jsl 325t dmy S (Al waly0 (e 5 Wgd gl
Sl Jlojo ol ccnl ity gas 0 £F als


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

ool oslaitwl b 5 gLinS cbUgrazo S (55 dwb

UI_,L&o.ng.,.th.leg,.g Uawoanl (g3l

£9° 93k 3l Jool> @l Y Jgu

A dgw | s el pipdaw | okl @B ST jl | el olakd slass '
Jsoseles) | (LSB) Jpamo (o y50) o oo ey
YAAVOY VYV YE 5501990 FA YA puiS
‘ARG VY ESY AVOFEFOVNY VoA 9>
Wy
Ay
ole St
\WEEYS VA0 FIA-\YAOAY 10 @ y5- pai
ol SolsT- puss
O yd- 9>
ole ySolisT- g
AD« N YYY ow]
AYAYY YEAFLSA- V499944 1904 L e

CeiS oS ais ol 00,5 o ol ol cow
)‘)J‘r:)_a Ja.z_7u))$ Pg—w 9.:)L»_w Ceodd 00l Ao
o gilwd g 3l J—ol> 29,5 0l alys
A Jj_.am &y dxlad S 6‘}‘ 4 aS Conl 6“\-.’95
QT )| J__Aol> UAJL) Sg—w U‘Y—M ‘U] o 03—
(e o) askad o Al o 5l 5 (S oeleo)
))SL—AAS SleMb| U‘_" u»L_w‘).: 9 09— ua.?c_w.n
CiS Sl 5 B8 Sryaelin B og walys 00
Wiges Gleedy ail alilo 0o 15 050 daxlad
YOA aslad gl po—w 5 )b 5l Jol> (29>
Jo—aze g9 a5 Cl ouis asl | (0 -F) S )0
Ol 3l ol S5m (e e sjimm Ol o 00 cutS
ol A (5l by oslee VYV il
Ol coluw g Jlw 10 caSa e Gyguks FYTYASA

Pv

Gilwdinty @S (o) ipgm S92 0w o
9 ol Codgumo opid S 1 yo Loy

S (5951 3 gusxe
b S 4l bwg oad (ilag @bt
el 0ol a1 (Y) Jgoz 50 po—w g3, S
dalllas 350 ailaie yo 48 & jeo Slalllas b
AYAZ AT Gl —ba S a8 ek i
aibaie ol o Jlo ;o aslllas 8,90 SYgamme oles
bivsie tamg by oolol opl o VY] wloass cus
Cudgitne 68y (Jpaze po lad S ;5 e
Wl ;2 SV game oolod b casl onds a8 3 Las o
g0, ) 0 g cciS asllac 5,90 dilaie 4o
S5 oo g a5 Cawl dole ol polie Cosgaze
adlaie Cole |5 78 g0 il Cov Colue
035 3 Jsl gl Ly alito ;0 9 095 anlllae )50
Coluw YU ol 5L U a¥gmame ciS oy


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

199 gliugls @ pg> o jlosh @ pny Jlw

pow g ybuw 3l Jol> s ¥ Joua

32°550N

250N

32°450N

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

A o | el gz | olbd @l o5l | cddS bl sl J
. gaxo § 9
(JLyogeke) | (LSR) Jguao (S yio) oo
YFFVAQ ZYVED-. DO YYOYYTAQ YA ps
Yy VoF £Yay f7 YOVOFIY - FA YA~ P
YPay 7¥ FY YYFFOT VY ¥ <Oy
YAYYY ARAARS 144F1YAQ VAN axigy
.7V YYVY, - ¥ VAYYAFA .- Y 7. (0 )
AOSE YO,Y0 YEFYYYQ,QY % ol LSt
o o Q)é— fdd'f
o‘o)f.glﬁ]—— ﬁ.\f
14AYA4 WARAR FOVIF-YOAT AA O yd-— 9>
olé,igt&éi—,q
VOYYSAA . vay owl
YAYYA4 A\RATEF N YvaadaA0f 14064 K &0
8
oA s s s Nt o ) R TS T adbogpniiiongien
© Identify - (L2 ] N
Identify from: o =] w<¢>£
Location:  [51°343.572°E 32°473.686N B § ¢
Field Value i
Fo_ | |
[Crops [ ouuo
[Net_Income | 1271 .
[Water Requ | 614286.8 £ \ ,
[Aea ——[30.12 -

Akl
oS .
el
»
<ot
- <5

e ]
=i
s Kilomaters

e 4allae 3 ) e ddlaie s3sine
ST400E ST450E STS00E STS0E

32°450N

Silo g 3l S YOA aslal oy bgy o 295

{Identified 1 feature G

0 12525
51300°E 51°350°E

[ DOI: 10.29252/jgit.5.2.19]

W Luw 3l ol ouds diugy Cls 5981 alii :F S

PA


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

ool oslaitwl b 5 gLinS cbUgrazo S (55 dwb

UI_,L&o.ng.,.thmng,.g Uawoanl (g3l

3l oYU el a0 aS Joame dalad 92yt as 31 Jols s 2L, -)-Y

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

Srtles Olie adl VLl 20 ez o 3 ol ol lye g s A S L o
Oliee O &5 4 9 i Jpaze O s ankad 503 slogy L ) i Cilye 4 guylew ol
£9d 9;)’1...,..: 459 uﬁ) M‘P );Yl; ‘5.....410).; M‘)o )‘ 1175 Sges Jﬁvb " oY )‘ 6)[.&4.&.’ L5J5 S
2l Cadgaze g (35ed parSLe  ogdle (5 syl )3 MAd Bi > S 45 >
PLCW‘?M‘OJ—MM;)_JAJ)Q :.\_fg.,\J)f)l)_‘B)_la.h.\_c alas &.J"wéy.\?bo
‘J._.,o‘)o — os)l_:. p.u)ﬁ_fﬂ OHC_S‘A o S ols UL....,.) ‘%)LJ._...J u_" )‘ J—‘OL" g_r’"ﬁ)’
)9S A0 55 Slas pe 55 ) QPB""-‘; S eSS e yo ol polie 0geS Lo
S-S blad jla 51 olsdad la s J"-—-J.]Q)wiejmﬁ)‘;g S o elalad
5 (Fomby @il S g2 e 3,85 — s ol nl ) Jols 4t il oad azb 5 i )
Iy osb a_sls g ¥l o wlia >0 oy 3 Gy A S5t S y3m0 Ay
A S 3ol )d (i Al o Jale ol a8 Jol > @ Cas awlyo e g Siloas oS
/\Y 3 /?A u__.u).:tk_.: r:sb 9 Jﬁ‘ y)L._.w BJ)L»—A.A) )o' - | oé)j ‘A_u uw-@l—( /?f $5A>
Aol asls rals wcihie CiS oo S gl 4 4> g5 b cpgu
Jdoan adllas 5 g0 dilaie (o 45 0l astice iS oY olo b o s F L s
CiS ) gl g Wgdi oo SuBS g2 g puiS RTRPSTART SN A SISV RN 4
4o ((0) JS—5 «(F) Jgu—z) .\_..JL:TA gl S Gc‘)). po Jlo
GLQJLMWLWQYMM)UGEM M;LoJﬁ‘y)Ldg)odM&‘moyb °

Jos j ol > o \YAS 1Y

dosled e anli 1) ool a Il Jao S

((7) J&)

Sl ) Jgmaze w8 Bl o0 S9w (3905
S Lo 3l 4 oS e sl lakss

2 sl A s aasl alls 1) sgw o 3V

(o8) alizro g9 )bw aw (g3 4 WY grammo ClS ) o dung Lo :F Jgos

N

i‘gj 3

1 5T

131

| )

~

9

ole St
@y -9

1 55T

i

| &y
T Jyae

Voo . . . Y YA

\ : : : Jsl 92,

Voo Yo . . . IA) fA Yy ﬁjé%)b-w
\ ¥ A Al e e x| ore | v ] s sl

¥ 9


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

199 gliugls @ pg> o jlosh @ pny Jlw

N
o

(o o) s ) ol
(2]
o

N
o
I

H e g )l

H ki o s

o
I

E

a

5"
A—’)é
axig ﬂ

&M}WF

ole St

a‘é;.jll.él—‘od.&f

RARSCHEE) N
Y
55 &o

wyd-g>

adlaio Jxd ClS ) o b pgw 99 30w 51 ol OY guamo CllS ) peda dung Lo 10 K&

a8 515 cenlin 5 el Sl oS
S il wnlalad 151 0 0aisS sgame ol
30 Slakad 5l (6, Cl ouds Eely aS o0y
5 48,5 )18 canlio Loy 5 el sla oD
b srels Y gase o, Slee e

2 6ok b iy o oS o )lne 5l (6 ey
ol o )le aaal ails sl cavody bl (s,
o ¢ o lond 945 ol ailale Codga e
()l 4ol olshad alols LS (g9,
s s 3o ol 45 S ) o
Se—>g0 sLd ool A S0 i
D9 oo Slgiiin 1 (28 55,8 coliul 90
S rSo Slymean ST oliios s lo)las ol
g a8 3 las 5 Cudgioe

oads plodl alagon CIe jo el & axg L
S Ot S5 il >y
[YF g YO YF XY OV Y] el oas Gy ye
slaceas (lj,glas pol> Jlo yo Bk 5l
Lol cSUle a5 (Slaad p3 ) 095 15 590
Codle 4y axgi b g s o bl el aseie
S oolail sy o Sl 4 o jlse 09y (S
—olie oga s (Live aalad) (5l 0 Joo

o

Sz -F

dglido g Joae g3lwosly 5l Jol> ams
aS ol lis i au 3l ol bl
obod plojen oS gl cadlas 9,90 adlaio
ol abd ol 5l ajen oS
Olie U ol |2l Sglasio gy )l a5l oolaul

5 aseT o oylie 5o Lacasgase (6,135,506
Dgds oaly ylis
WS p gl Cadgaze (el dinge Sl o
OIBL g axmigy ¢ e wile (SYgaze
0)30 b, S 8 5 ol YL B pas doay
&5l el 5 Jlge Jo—ab 50 LT o)
9= 5 pauS DY gane g dah Bd> oS
Gealy Iy 5o Ll 0y 0p90 285 15 doay
Syt &S o whaw Gl bl 5 Ol
adle plaizl s 4 Y game plo 4 S
aibaie cewls (i leS e (S O ygos
D)3 9 92 oS SYgamme (sl p aalllae 30
50 Olalad jlas 08 dga > 5 ail o YU


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

ool oslaitwl b 5 gLinS cbUgrazo S (55 dwb

UI_,L&o.mgL.,.thmng:.{ Uawoanl (g3l

ol 4Sed s o dilate (65 5liS Yo
asllas ol 5l as ools A5 jebay .casl 0ogs Llg5 5
5o @l 5l oly,elas a s aes o lias ael Cawsay
sl Ly el 55 503,55 gy ooliial s
Sazme paass Ly dge Sl cobl plaal el
Ol e ledas sl o )ls 3525 e
Sergn el liin 5l oolitul 5 Cal o oaimo
58 ol s it Al o sy
(S 9logm alidl e ainy ledae 12l 1
SIS o osliil (e 1) (2l Sl 3l s)lie
Ul e S Aty 555 A sl ] Lol 45
s Sl (68 ey Hladie Ll (6 s g
<l adox jlaihais slomoga e 4zl (nlpls
o3l 3 S 5 sl (ISl el ol
Sloa s dewgy a5 Lagl l.acils anlgs 55>y
it 55 i slizzagions (20l 5 il s
3l et osliiul (ogas 50 sl (ol 4 Az g o)l
adilane el slzled (5 pglogm Rl sl mlie

22l Sge wilgi oo

[1] M. Moghaddasi, S. Morid, Sh. Araghinejad,
“Optimization of Water Allocation During
Water Scarcity Condition Using Non-Linear
Programming, Genetic Algorithm and
Particle Swarm Optimization (Case Study)”,
Journal of Iran-Water Resources Research,
Volume 4, No. 3, pp. 1-13, 2009 (persian).

[2] P. Pileforooshha, “Allocation of Agricultural
Aroducts Using Multi-objective Decision
Making and Fuzzy Logic”, M.Sc. Thesis in
Civil-Surveying Engineering. Faculty of
Geodesy and Geomatics. K.N. Toosi
University of Technology, 1391 (persian).

[3] A. Chahraghani, “Dam Irrigation Network
Management Using GIS Spatial Analysis”,
M.Sc. Thesis in Civil-Surveying
Engineering. Faculty of Geodesy and
Geomatics. K.N. Toosi University of
Technology, 1386 (persian).

el

glpyaie ol Sl oy p e latea
O)ge ol po Bl clS Gl eges et
lflas & g0y ashad o ol el b))
s liee 5 BT L 5 sliS g a3 5 & 90
DG U‘J"’A )‘ Qsls ‘5)5])'.’ ] )‘bl5 9 °°5’°'; s
aabd oyl 6l Yy ame Tl g anie
b e
Q‘A_a_’, )‘ e .." e C)—}“ )O 60 .o -~ ‘_J"\'Q L)
el 00 4\_‘>|)‘ 6L®)l¢-o 9 Qy}—*&’u
S8 50 YL G eedledu &S S g0 o
S 8L Gl loe slaws il S5
a_olais 6‘)—.’ [ ool u»...:bJ‘ ‘) P —a>dn
Sllass! u__,.l,@ ‘f""”l‘“ ool Q] )’l LS)—<:’.°
ol e B 990 Ol s Jlesl b g asils

Dgad oolaiwl g, o
‘5)|;\f Cowliow ‘_g‘).g ALQ....M.\.’ -0

6}—.’.)4—-"5)-.’ 69§'” v RN ¢ Bubos Q.).l uLal XV
Celyy aie) ;o mlan Ay jaaki g lalea

&l

[4] T.R.N. Ahamed, K.G. Rao, J.S.R. Murthy,

“GIS-based Fuzzy Membership Model for

Crop-land Suitability Analysis”, Agricultural
Systems 63, pp. 75-95, 2000.

[5] F.A.O, A Framework for Land Evaluation,
F.A.O soils bull, pb No 32, Rome, 1976.

[6] S. Kalogirou, “Expert Systems and GIS: an
Application of Land Suitability Evaluation,
Computers”, Journal of Environment and
Urban Systems 26, pp. 89-112, 2002.

[7] 1. Sante-Riveira, R. Crecente-Maseda, D.
Miranda-Barros,  “GIS-based  Planning
Support System for Rural Land-use
Allocation”, Journal of computers and
electronics in agriculture 63, pp. 257-273,
2008.

[8] M. FarajZadeh, R. Mirza Bayati, “Feasibility
of Prone Areas for Saffron Cultivation in


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

Neyshabur Plain Using GIS”, Journal of
Modares (humanities) 11, pp. 67-91, 2007
(persian).

[91 M.H. Masih Abadi, S. Mahmoodi, E. Pazira,
“Evaluation of Land Suitability for the
Selected Products in Minab Region”, Journal
of Soil and Water science, Special issue on
soil survey and land evaluation, pp. 31-46,
2001 (persian).

[10]A. Mohammadi, A. Pashaei Avval, S.A.
Mosavati, S. Sadeghi, “Qualitative Land
SuitabilityEvaluation ~ for  the  Main
Agronomic Crops in Gonbad-e-Kavous,
Northeast-Iran”, Journal of Science and
Technology of Agriculture and Natural
Resources (Special issue, Agronomy and
Plant Breeding) 14, pp. 99-111, 2008
(persian).

[11]J. Mohammadi, J. Givi, “Land Suitability
Evaluation for Irrigated Wheat in Falavarjan
Region Using Fuzzy Set Theory”, Journal of
Science and Technology of Agriculture and
Natural Resources 5, pp. 103-115, 2001
(persian).

[12]S. Baja, D. M. Chapman, D. Dragovich, “A
Conceptual Model for Defining and
Assessing Land Management Units Using a
Fuzzy Modeling Approach in GIS
Environment”, Environmental Management
29(5):pp. 647-661, 2002.

[13]S. Hartati, A. Harjoko, I. S. Sitanggang,
“Evaluating Land Suitability Using Fuzzy
Logic Method”, Proceedings of The
International ~ Conference 2003  on
Mathematic and Its Aplication . Univ
GadjahMada, 14-17 Juli 2003.

[14] A. Keshavarzi, F. Sarmadian, A. Heidari, M.
Omid, “Land Suitability Evaluation Using
Fuzzy Continuous Classification (A Case
Study: Ziaran Region)”, Modern Applied
Science 4(7), pp. 1-10, 2010.

[15]D. Kurtener, H. A. Torbert, E. Krueger,
“Evaluation of Agricultural Land Suitability:
Application of  Fuzzy  Indicators”,
Computational Science and Its
Applications—ICCSA , Springer: pp. 475-
490, 2008.

Py

[16]F .Qiu, B. Chastain, Y. Zhou, C. Zhang, H.
Sridharan, “Modeling Land
Suitability/Capability Using Fuzzy
Evaluation”. GeoJournal: pp. 1-16, 2013.

[17]B. Farhadi Bansouleh, “Development of a
Spatial Planning Support System  for
Agricultural Policy Formulation Related to
Land and Water Resources in Borkhar &
Meymeh District, Iran”, Ph.D. Thesis,
International Institutefor Geo-information
Science & Earth Observation
(ITC),Enschede,Wageningen  Universiteit,
2009.

[18]J .Soltani, A. Karbasi, and S. Fahimifard,
“Determining Optimum Cropping Pattern
UsingFuzzy Goal Programming (FGP)

Model”, African Journal of Agricultural
Research 6(14): pp. 3305-3310, 2011.

[19] SA. M, M. Mohd Ghazali, “Application of
the Fuzzy Approach for Agricultural
Production Planning in a Watershed, a Case
Study of the Atrak Watershed, Iran”,
American-Eurasian J. Agric. & Environ. Sci
3(4): pp. 636-645, 2008.

[20] Sh. Latifzadeh, R. Mokhtaran, L. Latifzadeh,
S. Hamze, “Determine Optimal Crop Pattern
To Manage Agricultural Water Use in
Irrigation Networks Aghili — Gatond”,
Journal of Water Engineering, No 1, pp. 53-
59, 1389 (persian).

[21]M.K. Shabani, “Optimal Management of
Water and Cropping Patterns in Doroudzan
Irrigation and Drainage Network Using
Geographic Information System (GIS)”,
Thesis in Irrigation and Drainage Field,
Shiraz Univesity, 1385 (persian).

[22] A. Bagherian, 1. Saleh, Gh. Paykani,
“Farming Optimization and Derivation of
Normative Demand Function of Water (Case
Study: Kazeroun Region)”, Iran Agricultural
Economics Conference, No 6, 1386
(persian).

[23]). Adeyemo, and F. Otieno, “Differential
Evolution Algorithm for Solving Multi-
Objective Crop  Planning  Model”,
Agricultural Water Management 97(6):
pp.848-856, 2010.


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

ool oslaitwl b 5 gLinS cbUgrazo S (55 dwb

UI_,L&o.ng.,.thmng,.g Uawoanl (g3l

[24]W. Gomaa, N. Harraz , and A. ElTawil,
“Crop Planning and Water Management”, A
Survey Proceedings of the 41st International
Conference on Computers & Industrial
Engineering, 2011.

[25]R. Sarker, and T. Ray, “An Improved
Evolutionary Algorithm for Solving Multi-
Objective  Crop  Planning  Models”,
Computers and Electronics in Agriculture
68(2): pp. 191-199, 2009.

[26]D. G. Regulwar, and J. B. Gurav, “Fuzzy
Approach Based Management Model for
Irrigation Planning”. J Water Resour Prot 2:
pp. 545-554, 2010.

[27]1H. Esmailpour Estakhi, “Agricultural Crops
Cultivation Planning by Water Needs
Computation and Spatial Optimization
Techniques”. M.Sc. Thesis in Civil-
Surveying Engineering. Faculty of Geodesy
and Geomatics. K.N. Toosi University of
Technology, 1392 (persian).

[28] APERI, “Comprehensive  Studies for
Agricultural Development Provincial
Synthesis (Esfahan Province) ”, Jame Iran

P

Consulting Engineers 1386 (persian).

[29]Jihad-e-
Agriculture.http://www.maj.ir/portal/Home/
Default.aspx? CategorylD=390244a4-8a6a-
4689-b661-e 96 d 3dfe4251, 2016.

[30]R. G.Allen, L. S. Pereira, D. Raes , and M.
Smith, “Crop Evapotranspiration-Guidelines
for Computing Crop Water Requirements-
FAO Irrigation and Drainage”, paper 56.
FAO, Rome 300: 6541, 1998.

[31]C. Sys, E. Van Ranst, J. Debaveye , and F.
Beernaert, “Land Evaluation Part III, Crop
Requirements”, Agricultural publication-No
7, General Administration for Development
Cooperation, Brussels, 1993.

[32] M. Firooz, H. Ghamarnia and SH. Nasiri,
“Estimates of Effective Rainfall and Water
Requirements for Rice Cultivation in the
Plains of Mazandaran”, Geographical
Research  Quarterly- No  54:pp.59-76,
1384(persian)


http://dx.doi.org/10.29252/jgit.5.2.19
http://jgit.kntu.ac.ir/article-1-464-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-11 ]

[ DOI: 10.29252/jgit.5.2.19]

Joumnal of Geospatial Information Technology

Vol.5, No.2, Summer 2017

K N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING

Planning of Agricultural Crops Cultivation Using Spatial
Optimization Methods

Hadi Esmailpour Estarkhi ", Mohamad Karim 2, Abbas AlimohammadiSarabi ®, Kamran Davari*

1- MSc Student- Department of Geospatial Information Systems (GIS)- Faculty of Geodesy and ~ Geomatics, K.N. Toosi University of Technology

2- Assistant  Professor- Department of Geospatial Information Systems (GIS)- Faculty of Geodesy and Geomatics, K.N. Toosi University of
Technology

3- Associate Professor- Department of Geospatial Information Systems (GIS)- Faculty of Geodesy and Geomatics, K.N. Toosi University of
Technology

4- Associate Professor, Department of Irrigation and Drainage Engineering, Faculty of Agriculture, Ferdowsi University of Mashhad

Abstract

Population growth, limited usable agricultural lands, rapid changes in societies and land uses development,
highlights the importance of proper planning for land use and cropping pattern optimization. The present study
was carried out for agricultural crops cultivation planning using water requirement estimation and spatial
optimization methods. The model was programmed into three sub-models. The objective of the first
sub-model, was assessingthe crops water requirement. For this purpose, the meteorological observations
collected from 16 high quality meteorological sites for a 20- year period (1985-2005). Objective of the second
sub-model, was determining the land suitability for agricultural crops. To achieve this goal six criteria were
considered. The criteria classified into two groups including climatic parameters and land characteristics.
Finally objective of the third sub-model was cropping pattern Optimization by considering the maximum
benefit and minimum consumable water in study region. In order to reach to this target, linear programming
was used. Result of linear programming showed that due to water shortages in the region, Simultaneous
cultivation of all parcel is not possible and about 40 percent of the parcel to remained fallow, in each year
separately. Also in the optimal state surface of products such as potato, alfalfa and sunflower due to high water
consumption, exposure of the growing season in spring and summer and having lower gross margin were
removed from the cropping pattern and wheat and barley crops constituted area under cultivation more than
other products.

Key words: Water requirement, Landsuitability, Optimal cropping pattern,Linear programming, GIS.
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