AN o Lowsl OO 5ylods drwgi 9 Ll i
A5/1+/+Y : allio Jguog
AV/VIeA ol ol

FY-AS :Olrio

ol 4 G Jl s 39 U9 S SBLVg L)
olw g Glwl (559l 49

Tl cmidl 558 ¢ g 5988 T

R

@ (2P bl fCulodg 4z 9id ;90 0)lgen 45 Cawl (cotn Egdge ac)ie () Gldos plil sl @ilv I ag Solaiul
load o9l 3 Mo 390 4 e (63y9LAS G & 3m y MBI 51 (S lgreas (6559LAS 5 lgF pulie A pamas Wlu
Gay Hahioar g pliwjes Ll (65,9LaS 50 (g cuwbe (pldl i &)ei 9 G0 L (2lwld Bua b ol iagly o
W ygiSTy yos (St o po (gl jpillo ghw g8 SLa)liro 1 waar Blg 9959 4 Ll ilide @bl ol ol e
g ol esliiwl (L)l (5l g il (oly) lakad (ST el S Comd o Sas Sige)l (ke
GIS ,33lp 5 3 eoliswl b 95 do (s Lumo 31 pluS 1 (guiudiny Iy ol (692, cadlo Jlii 51 g (Ldulowy (G Tyb wlul
O (i RMS jladio 9 Jiliio (3ol ey S8 (li(3959 (99 Gt ye 9 <855 158 (w2 )90 (2090 il sl s,
S ol g 53 LygiSTy pos (KgS cupd e LS g Conl bwgio uo 53 bt S (Siwly oS ols pLis s
I Loyl ooald sy lagbsy 5 Soum ) b9y Lbey 85 S Glgion Lus ol 1 cadld 1 (Gl (Siunly
SgaeS b bl 58 5l (2 9 (B (2le5 a5 Ol Lid il )0 (gl 5l gl S9u0S Gl o (Gidig A1 (SLusy
9 S o Fld (2lgi bl 3 99250 ST jos (SRS o pd Gy O B 9549 (el e gl W
Ol ot b g 4y HLSS Connd b bLIS1 5o 0ijlad Hly8 (awlio Camdg 5o Hlemo (] a5 alalls 1 (ylewl Cgiar 51 o b sise
3 2195 3l dramd il (B (P19 g0 o0 (3¢ 9 (B (P19 5| bR iazen g il Jled (g 50 o
Sbmo o658 AHP Sl ooliiwl b ondunlei (oaldi jlo0)59 (Sligrod 10 W)ld (ol Camsdg 0 Sloe Suigo)ld (ko i
OlF 999 iy pbwwl Gblo (wlul ol 2 dgrosls plaisl 395 4y 1) C/OF «/FY /¥e) (159 (n ylden 93515 4 HLSD o
B ,S 5158 o8 g uwgio O 5 (gede il b el dw 53 wus
(838 AHP (ol (3953 «0lgF & 598 goinaigy 1 goulS sWejly

atenakeshvari@ramin.ac.ir  lpl bivwygs b jos ot zalo 9 5559l pole olLiils (6559l ¢ygumwl juilso sy woliodt ;1S4 gol iilo-1
afshinmarzban@ramin.ac.ir 20l b ygd ylimj95 b @alio 3 (6579l pole olEils (65 ygLies ¢y gumn! 3o sLuils —Y


mailto:atenakeshvari@ramin.ac.ir
mailto:afshinmarzban@ramin.ac.ir

WA Olasls DO o lat coatin Sl cana 5 5 Ll o aalilad

fawgs po)) & Al 2P0 4 Ol Ao
plaml )0 Coro i3 (BUsS i pslsS i
GBS (55laS it LB e 0
Copde and des Sl Srge wlh g aliaadly e
9 LS Gidu 9z ge ULl (610040 5
5 ) 2,5 o)lil ool canlie (5,25 ,Waypae
Sy mbeo 1 agy solawl (P I FAY (5550
ol (gotn E9d90 as)ie 5 Slatldes ol
4 e bl owlas )15 aalllas 350 o)L 45
S i ol g e gy e i
ol Olgl2 DM G 4 e lageile
Sesload H9aS blie o )0 (ily 9 Jolspas
Gl i bl I (gagame Slaas a5 glaigSay
S (o0 Joo lardle g0 Bl ple g atily
At zoliw 0 gl Ay v s
bolid siels H9dS W whaw )0 g 4L adlaie
5 b Lulpd e pe s dacdle (oo Ll
Arwgd 5o Sryaeln sboo,gys il (Soislsn
9SOy Camdg Colidis) HolaS (gaml ol
Cod b sl sl Giaely Sz e adlhie e
SIS el dihaie ol o sle Gllee plol
@ plxl (ol)y ladgs Sl o NS5 Jalge
CeiS 5 ok 0ok g sy Sldes aBoe
$5515 o1y Sl @3 Jedoprenaseian] DY gaze
ol 6ipsleS Sllee 5L Wiy dihie yo 3g2g
=l Jad 5l Slej ehae (n peS1in 5o |, adhais
OhlEes 5 (lie) 85T Bk p ile Slles L
e g (Jyol Gl piliee ol cnl 7P
S5olS 5o oly mle slazgs g sy
=hy Sllbee Sl arglicwl Glise gble

Shge gare Sloy 8L S 0 Jeame Gl

Al

doddo

ol Olads 5 65,5les (Sludl ol pglas o
2 &S e S dose po ol ol A il
Ol s G555 Byt aalsr oo slaais;
s ) 5l 6 loms (Sidbanwgs Lice a5 ol
Al U=le 5o 5 005 (55,0laS w0 ol olile
5 5995 prhe) Sesloads SV jlulie cdngs
30 g Al g,y sr,yelS o LAD ITAS L oleed
olaidl slaaly @555 55 65,5l 58,18 J
G ol a5 LT 5 asS e Lyl bl 2 o]
ool o 2lie slasls el a5l ol
ool dalys ol g ol Jlsl cpolio adgl lge
else 5 Slsics 1y ol 0, lpenl 5 0l o)l
ol ws; 5 el Gl 8auSSaS Bues
;o Ll «Gongn&Lin, 2000: 27) s ,41 leisas axal>
arg 5 o8 gl paSS oy Gl jeas
Slasl 5l 65,5leS idu e oo A5 4 g
wohel s 5 parats cwladl, als jsas
TP 9 Sk 5 Syl A 90 o mlee
a5 (555laS i sbails g lecd b
Ay 4 e dloyw G397 ge g ,9dS dxop
ol Foldlcds 5 (Sojlye (B g JSUL
g5 ol Jlasl abii gaoge ol olsF Caslons
Ogel e oS el (65,5laS g S i
S5 5l )8 4z ST ogbse 0diel (g5,0laS
)35 oo Slnl 53 65,958 laretle 83 S L
) 095 (8lyelolr jore (55)0liS (59,505l Ll
(TEON 1) L Ken 5 (e ) Cawlaisls
» axg bl sl Salecde 5 5zl glos jgliws
ol oad s Slasl acans el 1l 554>
5las el Selite L3l Sla o b saste Jelse



0

Ol 4 G 5L ganaiy o Sbogy sleby, (2

b ol alold 5 (hicusdae) &)l )13 Kl ax o
Silopreal Gy, oS 5l sk ol Gl
0 30 (GIS) @L.S‘).:} ul.c)l.b‘ W w9 o)lﬁ.xm)d..’g-

S S eeeal sl 5l oles 9 (Solo

sl azli 4 oloyys jslaied (‘53.3).’;_;1) aasLs
L Ogeml il dnngh oo utd g (geml 5l
A3, o0 SE> olwlm el o (g),5laS
IFV) ol Bl e as” slo lias l.ad\ s
iy o )eiS b awslis o (LS o Lol
Ao a Soop WYeame jl Sy olp g ol
C.‘a.w )o 6})9JL5- u_:L.l.o.C o)j.o )b LQ..J 9 &w‘oby
diojls aS 00 b lews ddlhie o eSSl
Sy byt ot oo S5l %00 dslllas
Sl e gl 1l Ay v Sl
W, o Jow pl jo ladses ol colaul 8
3 oolaiwl 4 by psie g ol slhdan e den
oS auS Plas glags a1y 65,56 slaile
CiS by gbcsogume 5 bl des
ol Jow (9,5 050 03,905 caliBee &Y game
g ,gSTy slaws colatwlo ge  lacile 85l
Oy oolaiwldjge  sl,eSy e s
tJedsl ocosgame wlulp bas e g5le JSlos
) Slelo 50»13...»») )0 QLS ‘55}»..: Lg)Lf Slelo
W.L:LQ ‘Lcc)}.f\)., 9 Lﬁu.a.wl.c )‘ OQLO.H»‘ L)"")""'”é

o e Sllee ja plwl o 3B 5 0
» Sl glhanie 5 Jb gbols Jwss
Sy o olals bl 5 o Sles ol Ao
ante Oloy ) (=5 Slikee plaxl wsb oo Jgazs
Sllee (ol aBgedy plnil sl Cowal 3> Ly
Slorile 9 LeS1E Gepueies 0 absi
9 Ay a4 dxgl plply wl g)slas
GiskiS 5o ol ae (nl b L8l 25
Ganoley pyar ) snyaly @lp ddhie e
Jyaze 05 9 (5 dgnpeds S5 g 4e 50 Sllee
colie Copde jo S S gla,gS 5l sody
5 Ol Gl Al 4 a3l el (gl 7518
039S 50 (65,9laS D¥same ppe GBaSag
0 adhie 3 d9rge STy ol LT
sy acyie Sllee plxl loy 2 5eS1 0
s5mg 48 il 5l 0 G 51 Sl il (g,0LS
Wlojw &8 jan & y2ie job adlaie L3 51 e Ol
5 ol duje dlexil 6K sleanie Sbal
bl y3 olile ;ST LT wgbioo g )l
2 5515w ol ol vgzse (liul iz
Sl bl Gl bl i b caslie oyl
o rewd 53 (el lSlar @598 5o (Silea
Sl Bae culple So)ls vgzg liwl o ,e28T5 4
Oy Ay 5 il SRk ool el
ot jshied plijes bl 6,9515
el s waz g 4 bl gble gaieils
aiepllss gail 3 riw il sl 0ogu 3 sl piile
ol Bl Sl oo 0,5 jasin slp
lloglsl s plxilw 5 leBan 5 95290 229
L oa8ly o culadmel, gilwesly 5§ Jos Gy
Ll a4y b oonalple ahe (oels
Ol s Ll slapliw 5o 398 o aSie 35290



WA Olasls DO o lat coatin Sl cana 5 5 Ll o aalilad

5 @B glaglbol o a5 wols Hlas eensls
Ol il slagazls 16,1095 0 Llod I jenS
&S Susba O d9rg ool IS (55 5leS
oYL o Sy QLS g olyaisle (OIS slagy b
5 wisls plaisl sgiay Sadlanwg ,b 5l 1, ag,
(Jatslol wolisle S pag38 oylioms sl oyl
(S ol (lezsh 5 Gl (55
Qs S (Gbwie ol ) (o)l eder (laen
wgi e ;5 dexlng 5 4skSeS @b ol
530 (IY4) soeomeSs g golil oxs 5 1,8 asls
bYs a4 Ll Gl el il Condy (w2
Sors Sumd 0090wl iloye geS alex ]
3 2SOl 08 g pale g Slgnls
105 i Dyge Glaiz 0pile Jlug I el
Ao, A Y 1o 0,00 FOV A ga0mme 514 (5 5k
$505US il o p)l5 5 a8 STy Sl gl Sl
Gl I8 g0 YOO L5 g oS o oolisul o
oy Gloylzl jeSTy Gl Ak s wes )eSTS
Ol sl b s gaiprbin @l bl 0655 o0
&1, Arc-View l58ls 5 5l ool b acas LJB o,
WS oype Slllae (cwyp @ a2y LS
bz gble Gonlplle Cuxdy (ogas )
Slallas ol Gl 4y g8 a5 cusls bl ol o
gl oeluly olg 0yl Gln @SS ©)gon
Caslosgy anlllas 9,50 Bblie (ol)5 magi 9 oeiS
5wl Ui mje 4 azg ez
> Sy plpreas olgen oL i lasi jasl
97 % eSO slai,aely o odgdie
dalllae jo il el BB (65)0laS (gl rilSce
2 0P &35 oo 3 adllae sl plprea jol>
eor 3o @Bl 0%, b adhin S

55

iy s bolles alnl olo; daclles el
PRV g0l 5 JluigS) 553423,5 alowil Lo llos
G900 5 SIS GseliilSe mhaw oy 0
bogie amd oo o bl g o gl
A 5,155 e, YAIS
o, Ye/f YL g0 10 gumljuille mlaw Lawgie
A5 o Slaplss o (sl s oy
byl beas (65,5laS  aawliolle caslw o
65,8 Ggeml il iluaz L0 sl ool
oo > Jlo Sliliel 5 5900 SSblup; plods
sanlie JLite o8 g eliie ;5 ,Sys cla e
(Olaoye and Rotimi, 2010) assg00

W e fd (o @SS 5o S g o]l
g 5l oolinl glagSl Llolis 5 oly asbio
1Sy 0 ez Jliga o8 B bl (65,9L88
ashic g0 )0 ol5,0laS 3l (g ks a5 oly Hlas @l
5o g el o8 gl ol b polie &
Jggie lacgeme dhanlgar (Sl slaosls
(Andrade&Jenkins,2002) a,ls o i e 55150
sobieds 1, GIS Jl3dle 3 (VYAY) (oo 5 (Sowse
4y O Pl e ]y o, g Jled lul >
Solng g 4okSeS 5 (B e pede slagbial
Olisl v 0,8 (Byre 4, niomb y eSS )
SR i A, 0 VE/-Y jasls b ojo gl
s

Gaghe 53 OVA0) (Sl 5 sojslas

5 @98l Gy 3l eslinul b a8 (lag b



Y

Ol A G 5L ganay o Sbogys sleghy, (2L

(O 58) Sl e 3l jeiS Loy 5l o)
Jlo 52 6588 Sl (55l yosr (2,51 bl
VY idu B lianed YY1 kil ol VTR
elonds oSt goll FYYD 5 liams V¥ (e
99 4 OlFes stk g (S S35 T Olinwem b
ddhte 55 e Sz 5 SlnsS ddlaie
5 a8)S 18 ol Gya s Jled o Sluass
Oloaker domns (Jd30 wgix 5l ol (slaSle dilaie
Coal S b g cadoad T Sl 5 seseel
oo bl b oo anlol 09,0091 g (bl
ol elyy OVgame gg5 O 5l iw SauSady
SYgame ol IS oliee j9iS oy Lol Bl
O NVIYYAY fliwjss oliwl 5o el il
Gl St 535 b SR VY AS Y o

O s 5liaS sl doliyLo])

Gl AT S lalae 4 axg L leogwS

o pladl b 2lS 18y (gl sblie gy gl

cs“’L"“u“S)
axd o 0)9.0 dalio

o9 gluw b liwjes sl jo gudo o
G adds ) 5 a0 FV o oo iegls VYR
Shdlaas 51 B0 Jeb 4d3s YA 5 a0 O
foaz,0 YV U asds OA g a0V 5 zusn S
5o eadadly lgwl L 5l Jlel o,e dads
3oty sl casloass ploxl ol pl o6 gi
(obiw ) Hlwl b Jlads 51 eodl bewl b o6 Jles
5 Jowylez slplnl L 3,8 5 (8ol
el b osz jl weslng g 4slSeS 5 )l

obiwjgs bl Caxdgo i) S



\Y4A ul:.wt:' OO a)w ‘rk.l.ih Ju Az g5 g \:.9|jx.>- P HWEY)

S9maS (slblire AiE mawy (gly b eolitl
o,gi515 yos (SuS Ol v
5 95 bes Sige)le (5 ke 9551y S o
lgyd Glize slagty, o)) olbkd (Susly
o ABE dgS olaied (Z8)S I3 (o 390
LY 5 S5 &Y el Sledlbl | olizal L
oot (¥ JSD) 0 (o ol LS s 2
Oliwl ilizes 3blie gareils o (ololids sl
b osliinl logsy (Sligeen Sl sz Gl 4
AHP 3l ooinad 3 IS4 slo les 59 s gl
) G (sontie Joo (1) JS& o osliciul (558

S ool

{ i 2 o .
A > S oo N e B T
- LA AL ll
RS 3 . 2 ~
e g{\\,{' -"%;g ( Nl
N 221550 ¢ R) \, N _\w"ﬁ_{ - /=
wonp:  RGE :
| R

(&)

ZA

G (309
31y stlen (Geios b ululn Ghagh ol
A oslatwl  glabulls 5 goliwl Sledbl
5 SikeS slaask bl 5l megh opl sleosls
5 omaib Excel jl38ls 5 )0 eolaiuls,ge (sldools
Goudigs yehiedy ol Jlg3l 3 GIS Lo o
Ol alizes 3blo gaiojls e lp bl
gl 958 lajlre oSS 5l o g
S o )giS15 jee (IS pe gamlilSe
bl el s et el oldhd Sausly,

(&N

ol jes bl yo @T 90 &5‘5‘)‘ 039u0 — U i SISV Gy S

1-Digital elevation model



A

Ol A G 5L ganay o Sbogys sleghy, (2L

3 (sostie Juka Y JS
178 (B, (K s 7 9 g

1 1 .
D=ds+§dn+5dt ;¥ cda)‘)
6L®)5) Idn ‘gs’l""e—‘ 6l.®)3) st ‘)lf J.,Le 6Lb)9) :D

2 ol ol mly sl caley b Gl el
2 Sldas Glie g 95 5 ol i Al glaole
oolaiuwl b al asein ole yo 3l ans ol p LS
Esome 5 15 LB slajs, ol §g8 oledbl
Slp sbioyee cud b (1S15n sledle o Sllee
arolee (1), j calizes Sllee adgods olovl

_ A ¥ ala,

a_t;1d><T><pwt‘,l

s 50 Sl ool sl e (sl m i €
Slele T Q5 slagg, slass ity «ldos CJ""" A

O g 30 daw SgunS’
2 gl maw 05eS o5l jslateay
5 Olted 2 LSoy9e Ol il Glewl (ola et
bl 5l 533,50 5 S92 ge gl il gl
D5 Gl e 5 )0 gl 5l 05aS ke

ML = HP )

Ha

DFAY ohlSas 5 eolod) SiS 5 mhaw JS Ha
SleMb| al 5Lss a0 oly dwle lp (FI-0-
s lol 5l o spd 2 slg 5 Ol Cuxdg 4 by
FB lasg; e a8 5 pliul (pulisles JS
5 ,le Slojle lawgs aS™ (V) ddal, 5l eolaiul L 8
i dslire sl ) Sl L



WA Olasls DO o lat coatin Sl cana 5 5 Ll o aalilad

s d azgs bl (nble (Sleni slaansa

v S el (65558 Lt ezl (sl il
Oetle Sy eolail jee Ll o &5 sl

sdae slaol> 5l i W )ls 18 (s5,0le8

il B LSS 5 s sk
@ W (FFF PAD hiCas 5 i D) sy ool 2
IVEPRSOVASP PN W LY WISt SO W
5 ole) Casloss 43S L35 o VY Lo g1l
S (S e pd bl Gl (ITAF ) (Cen
Wl S sleyeSTs a JLo VY (oYL sla s
e g a5 Jle

ISy LSS S
haid [lSe )0 )l ol e o Al @ azgi
ool Jl 50 (nl g 09800 az g bayeSTS Gl &
ey lgi b yeaSTy adlate SO yo Sl (S &S
G5%lgz (o5 Lloday o wil 0550 ;oS slaai
OB eolituls s Jlre cnl cnlpl il adlase 5L
2 S 5 e IS jlee (pl Ao (gl 285
Ol o1 5o d575e slo)sS1 p plsed o

<1y wldad  Suisyy

S s,18 0 40 Slaws g el y5lakad 55lail 51 eolatull
hyolaad e Blzl 5 Sl ol 0l 2
s ly SISy gy s A Araslo
s dmoloms Lm0 215

Sy dos Sigo )l (Sl
doplin o 51 Sy po CoiS boee a5 bl
L Y game lagybiw s 5 K00 (B p 40 9 Glada,
Jdods umen g ) O aile ol o ,Sles

JL@.&‘ Pwd 9 (LS)LY MC-Lw\’) 39y &_i: B G)LT
Sy 2 e S HE slajs)) 6,55 wo> sl
(FO =V FLANFAY 1 Sas g polod) ol (ol

Syl 5 S Jlinyg0 Sbo 1Sl Gk el &
Gedle O Gl Slinyse Slles gl &5 ol o
2le yo gl slaws a5 S g0, 0l adeie (ol
S sl S5 eangdly o]y aldes o515 a5
s b ) IS i e S (slaels
5 =l oldes plxil jo o3l g cotls anlgss
8 padiplnl @dgeay 51 LU slaan s coleso
S lgl 51y 5o 5lisyse (o el walsss oy
A Al (F) Al

€% 10
B Vxnf

il

@las)e Cudyl Gy liws o jlis,se oe W
G Sepm VGl 90 Slilee plml 6ln e
5 ool sl oKws las, e b03L mp o (Km/h)

(VO =1 F9 I FAY (), (San
2 Sl Sl bugle slas) e 33k Awlre o
P O 3l e adosls 8 Jlaiae ol 0l
gl 58 3 OF e 5 Dlpol 51 Sy 52 3o g0
2 3k se Slaad (b il 5o 55 eolituls 5o i,
g Slgal olowd s 3l s Al asine Dlgal 31 S
ol hSe e el sl slissse Gl b et
Ot oS (ole o 5lisyee (g Egeme Dlles
Oy b caslite g o dwlre o |y Gllas o>
LeST olaws Lol YO-£0 Goes Slgal 5Lis e

D s Gl e o 50 Jolas

o, 9515 poe (K4S 0 08
el 5w duie pee lgiel ol 5l as golaidl ae
Sl 50lisS yiile (5,5 jos Loyo& Sgud 0 00

Olyee 5 £989 Wy, 4 pediens (Siwsly o1 Jsb s



\Al

Ol 4 G 5L ganaiy o Sbogy sleby, (2

Vb,

Ly (2(x) — 2(x; + 1))?

¥ =5

dges iz N slass slys plFs s e P(h)
9 Z(Xi) Sloads ‘..\9- )i:.AS; )‘ h alols L’ FL
X Glasl gxe polie cuiga zZ(x; +h)
Sy bl a> 5b ddls dalge 4wl a5
Glalols ST b Ay 098 so ool asks
PR S| SR YEP I g L O == O3l &S col
(Jos jo el o, o b Jlaie 4y pl S ls
Sl e cul GlgSa Taw 5l sl Sely Loy
5 Solad uil)ly ;Kile a5 995 0 000l (glankad
Ol psi 0929 Cledy (glaskad Sl il Lale e
L ol ptiges Aol JBlas 5l a8 Jolgs o
5 G pdises e 4 e 04y Jdow
Slde 4 plSaly By S (se jep 5Tl
slew! o> ).g‘).g P‘)fﬁ‘)‘ﬁ &LD.’)‘ Qw5 0 095- wb
oSy Egeme b pln (S el S ly ade b
)‘Q)LD-L» wb)‘s S o )‘O)L\}Lw 9 ‘FQOL@J
FA KD ), o

Slgisy & Glelomy s pgs Al
Joe Slasie 4 a5 cwl i) il
o 4.«».«....4‘5 Jj‘ :\.L'>).o B PRV d")‘)" f‘)fﬁ'.'.)‘ﬁ

Sl 12 (b0 laghy, SHIDW (obgygy
bls 5 aiboe S35 oeSilee sl o] ol oS
Sly e Jagze bl 4 G0y a5 pglas
N T NI TSI

Sl il a5l L Lls g CeaS 3G
b 59 olyear ol usSae 519 Wl
oolaiwl  Jogme blas b)gTﬁ 3 0l S ol
,» .Hamzah and Prayogo, 2014: 34-35) 4 oo

Aol yeds (5o gl 5 i (goXl o Dglis
ROk POSS R NCSI L <{ WO IS L SV R PR
ol s oslil CY¥game 3 Slee Sigeln
oSk 1 wll Gglae osls 3, a5 LS

(e A o)) 355 s olisa () Seign o

B

Y 0l

%

P

waw S; (Ton-ha?y o Slee Sigeyls oSibee Y
(Ton) Jeame o, Slos Y (ha) oS )

=<

2090 Bl (2l (49,0

e g of b a4 cenl anld b,

o3l U 1y poles ol b blis o coeS Sy
Sl b ,550 bl ;5 conS Hlod slo s ;|
Piri et al., 2017: 96-97) o,4] csoas pylas

Glp & cwl Sbose by o SemS
Sloadica 25 2050 sladsg, sl)ls a5 oleosls

aS Cewl Hlgiwl B3 pl g el canlie i
&byl vy S Swen rosls o

sybe g () Ak, ©jpet KimS
.(Tabari et al, 2014: 160)

n
1) = ) hiz(x) Fala,
i=1

ol Takass o X gl JorsORr S AR A ORI
5 ools glelimey mets o pad sl

D9 oo oy S 905l A a5 sl (g5l Joe
dge b ol Joo OBl 4 by, Cobdge

OSSR ) bl Baa s ls (S el Sl

Iy @S LSl et a5 ol ol 6l 5 g
Zamani et ) el (Gboy b S) alols e
.@l, 2014: 3 and Fathizad et al., 2017: 16
Dy e drlia (V) dlal, 5l 6l 55 )l



WA Olasls DO o lat coatin Sl cana 5 5 Ll o aalilad

IS Glaalin bla den lp 5 (pl 2098 o0
bl olass o 31 0 a5 lagSa w0gd oo
L obl o g cuilbbanles 929 045l (glovalin
g b plgige oadoygly 5 (28ly polie (rily
5 L fsl) 5,5 5,5l 1) cadoslaiwl g, 8l,zl
(P9 )P ) (oo

oD S slrodld (il 5 b3 jslaeds
oSl jaz g s S0k 551 g0 5l l5le s L
s polie izmen ol colaiul Uas Ola e
Gl 55 s layo (nSile Jio 5 s S
90 ol 5a8 e iwald dwlxe (V0) 5 (1) Ly, U
B sazmsplii wisl 5 o5 jho 4 las
Slodalive polie wuns salod gl y polie eSS
.(Lietal 2015:74; Eiselt et al., 2017: 165) .|

N
1
ME = 3 [2(x) = 20<)] A ala,
i=1
1 N
RMSE = Nz [z(x;) — Z2(x;)]? ARV
i=1

ihi o X Glasl e i 8,91 :Z2(X;)

oke Z(X) 5 o) 23590 Sodiges slaws N
| aais o X (glasb e sads wSojlul slodiges
sheslaiwl bal b 5las osls a595 og Jle i sl
—S,SgalS (905
Jle ly 0l ()2 SPSS Hl8le 5 )0 &S ya
39 Oyl 535 o 80l Jle 3 srosls pl 3 g

Cwloads ools las (F) s

\Al

sdus.wgo ‘SQOQ)‘s alold wir— J:L..) aS é)jiﬁ alass
Llila bgpe Slusyd 5l gy ool 05 o0 plxl
P8l 2 b g A (e G ym ools o SIS
ol 0,9l p dhii 4 3 SGo 3 blas aS cal e
oSe Glp el ey cnl wls o 4y (6 i

oS ey alold ol boas, S 5

(e MalS” b9, (! 5o LO9ye At ye b e
o Bge ad) o sl oz 5 ol

30 (SNwgmpis g fladil Szl by taisd ol
6o 93 2biygye S Aaly ams i &) oyl
.39....;‘5;; uu).au N i.la.g‘) O ygody IDW uf’ﬂ) QO

W(x,y) = Z Awy
i—1
1 A5

:ﬁ
Ei:l(d_i P

Cousdge ,0 oal Syglp polie WX, Y) oS

339 A K YY) Hglme pelae blas slaas N «(X,Y)
30 Wi pelae bl 51 SO e 4 caliools plas]
&8lg blas 51 S o owaddl dols di (X, Vi)
Ol Hlade Py Kis Vi) 5 X, Y) slacasdye 5o
Desvars-) ceol W Wi s 5 il a5 ool
190 U)L:w LuuuLa s Larrive et al, 2016: 2-3
ol e caloads colal « Jlae oLy, o,
Syl abats )] cslovalive blis ol 5l esliiwl b



\AY

Ol A G 5L ganay o Sbogys sleghy, (2L

sl &, Glp (T AF LS 5 ol ad)
oolitul (551 (slaasgoare &,k 5l Glgice olu)l
2l Giledse Bhie lpea 6 Gl oS
ool 8,b)0 Conbadpaciners 5 G898 slaanl
2 o¥pSereal 2T L Ly cdspas
A e ] lalae 4 B oy ool elais]
2 bedae @l 1 Gy g0l 5 0 xS e
Ohlas 5 oiz) Silu oo palp lineblpas Lyl
(18P

S5 asS 656 sue oM EFR(R)

sasl atils 849 Ui (Xo)=1 a5 (6 ,9bas Xg ER .

Ag=[Xpa, (X)= o] esbacslsa € [0, 1] o5l ¥
Maddahi., 2017: 31)

ol 1y 6B slracgarme plod F(R) e 856 A
das el o8l olacl 5l glacgeze (R 5 wad oo
WS oo e e 651 sae SGR (g9, M (536

Lol plypum (X):R-[0,1] cogac U Sl

AR
X 1
mX_ l/m—al X € [1,m]
= el
= /el
0 plo

(b olyie |y ibio 5386 sae ol (kS 35)
Sy las m, u)

S oS el (538 AHP (g, Sl al> o yinSs
o5 oSl Sl zgy e o Sl 8L
3B odlael 0 )5 L cwl Coleades 5l e
Sl oSl (g Slalie g,k 5l e
D¢l o0 olwl A = (aij)nxm 6}15

1 3, 3 1 d;p  dgy

a

2 =1/521 1 dsn
an1 apy 1| |1/3, 1/, 1

Mean = 27
Std. Dev. = 415

N=27
&

Frequency
i

1}

o5l 3550 gelans Sk Jlo yi (sUooold ¥ it .F S

S3BAHP
wsan) Wl 5l SlF ile ol pealads
i 5] 0 45 el (sl gladny}S g oyLas
a5 aw mhw 5 byl 90 ghe Goa S
(5 potlads Julos sl 90003 o JSCa5 1, (polic)
Silopanas Slaghy) (2 iBgme 5l (o (AHP)
yaie o gl o polic oS Sl 4aslh i
amlie (o755 &ygonr FYL phw ;5 355 4 by ye
lagss cnl a5 9sdiee amlome bap] iy 5 oud
(o o059 Gl b e 09500 000eli (o
Gllae (159 &5 S9b 0 aFie 43S 2 2l 09
Jeo! (Asakereh et al., 2017: 348) 55 oo 00l
GRS g p (Slealade Lo anl
S bl L il gl oS e
slaa,x 5 g5 slaally 5l QB% S eea
b Ly S e oolitl ladeslia plowl gl 055
Sz (L Sl 5 uils anle LYo
5 S e Lo 8500 (el sl cells
39> Slagea 5 Wil ood colie wlide Sy 058
AHP ol S by ase ohael B o |,
Ol o5 joboas 1 (Slusl S5 S Sl (s



WA Olasls DO o lat coatin Sl cana 5 5 Ll o aalilad

( 1 1 1
?:1 li ,Z?zlmi ,Z?=1ui

)

Sl Mg g 9 b 8)led i) g 1 oS
aied 538 slacl pow U Jgl sboadlie o Sa
.(Maddahi, 2017: 31 ;Khurram-Ali, 2017:772)
L sloel Sl Goile 5 beleey Slolns
@ Gudigy sbbanids dygs 9GS l58le 5 5l el
W ﬁl?;.i‘G|S )‘)S‘ﬁj.: SeS

Soym Jloy @i 3l a8 ol lis bosls gwy
Jas 5l bosls g5luJbo i slp cpulply aisS o
Ol @l wasad S e ladldsn

Cawlodds

V¥

slael (295 dnlio e S A= (@nxm S
Iy ) lamess 9 yglcemsay 6l sl g3
b (V) dlal, 5l eolaiwl U jlse 0 Co O399

ehazd § L5 s o3l olael duglie Lo

m i n m X -1
Si=ZMéix Z Z Méi]
= i=1 j=1

[Z?=1Z;il Méi] 9 Zln=1 2?1:1 Méi 9 Méi )“"I‘" s

AY iy,

m } m m m AT ila,
ZMgi=( lj,ij,Zu,-)
Jj=1 j=1 j=1 j=1
Z" Z’" Y, ¥ il
. Mg
i=1 bmd j=1
n n n
=Q by m Y )
i=1 i=1 i=1
N0 i,

ouisJlo 5 (saodld (i pomwl- Bl 5 golS u5"’).|- =l Jous

=l ollad 5,Slas

NEC TR R P I EECNCHING (ESTX UM FTRAO | R
25515 4 | )5S sae | grnl 5l | pgansl 31500

<IPNY /MY +10-9 AR

JEOA | YA | el ~ LS galS

<[AYY 244 AT <[YY

AN | +/aad

Oloobsl s

Bl & ©) slashd 5 cons (R?=0.68) ol
S sl o,a8 asls CH+Cy LSt
Se IV 5l yieS G opl ST Cesls tiie
Soaly IO+ IV es58 (Snly BaumoyLis

(Pirietal, 2016: 97) sganls> kosls Sl

B TR AN FREIA

L0920 (9 (2wl (i
4 oadodly il 5 (225 lapl Sy (0) S5O
@ azg bawsee Glis 1) Gliwl gl il mlan
plsls @ ealosls il sladae (V) Jour
oy Jed bl Sen oo 5l 05
OewsS  Joe coddosld il Joe cp e aie



Ol A G 5L ganay o Sbogys sleghy, (2L

Yo
.
£ g

150517.11

Separation Distance

0.00 50172.37 100344.74

(&)

Semivariance

200689.49

100344.74 150517.11
Separation Distance

(@

5017237

200689.49

100344.74 150517.11 200689.49

Separation Distance

0.00 5017237

(A1)

50172.37 100344.74 150517.11 200689.49

Separation Distance

(<)

L0933 Joo (05 cmbion (i 53 T & oubosls b3l p e g (o225 gl Fgs 190 JS
oS Jow (g (b Joe (@ (2l Joe (0 (59,5 Joo (A gl 5550 gedamw
L LR AN PR EIA

fon ;0 baygiSls ee (SpScuye Sl ¢l
3 e (225 S s)ly 4 oadosls il sla Jus
bogaoe 5o a,las plu sl ke cpl g +/VO

(Y Jgoz) Al Cewads lwgie

B sl lns gy Hokiieds (o S menay

| ¥ R N B TSV BTN CUL EE R WV J
Jae oy g adools il canlie slapl Ss )l
S HuSle lade (F JSE) wel sty obiyg,o

Glido G Juw 50 yguw! 3l b ooty Sl LSl Judxi iY Jgoo

RZ | (CIC,+C) Ao (M) (Co+C) (Hp/ha) |  Co (Hp/ha) Joo

<17y AAL Yayye. . <IV¥ c[eFA 895
“l7e «IAY FYYYe. . AR c[eFA @Lo.n
- 1#Y <104 VZAYYA/Q <\Y oY k>
“I5A .10 VoAD- - SNA “leA S

Giadige ;0 oo 4y LPL g IDW b g0 aiil o
o Skee Sigeyle ke 5 (SpS oo Hlas
S s gainaigy slp g el bl g,
oS sl ple ) RBE 2y, 595515 o
ol SaSTn upd aindig H0 Sl 0,95 5
Cowdds plp Lo B wyp Oy90 sloybg, 8o 53

Sl

19 B, S sl

odmaiy Sl Gy e SBEL jshiea

Glp b Sl (Sle i g s (Sl
ol @ axg b casloads 00,51 (F) Jgaz o o
5o Lol el oo 4 o5 o g, ded a5
P9y (el LPE g GPL g 95 10))s (558
O3l s 09008 sobaiy 0 2Ly



\Y4A ul:.wl}' OO o)w LV.A.UJ& Ju cdmw ¢ g \:.9|jx.>- aoll2d

\2d

1.53
o
2
] 115 o g
g E
2 5
S o7t =
5 E
@ o 7
0t O @
0.00+
0.000000 50172.371309 100344.742618 150517.113927 200689.485236

Separation Distance

0.00

0.000000  50172.371309 100344.742618 150517.113927 200689.485236

Separation Distance

Isotropic Variogram
155
3
2 116
8 £
5 2 078
5 =
2 3
B 039
w
1.60
0.00+
0.00 0.000000 50172371309 100344.742618 150517.113927 200689.485236
0.000000 50172.371309 100344.742618 150517.113927 200689.485236 : :
0 2 Separation Distance
Separation Distance
@ (@)
0.0159 o
o
o 1 1y P B e S R R e N e o e S
g
£ [u]
£ o.0080
& o
0.0040
0.0000
50172.37 10034474 150517.11 200689.48

Separation Distance

(©)]

00950 Jwo o9 3 el pand 10 LT 4 sudionlo bl y sl oo 3 225 spl S5l 7 b
S ac Sigo a8k (0 1o yiS17 pac oSSty (2 (ol 8 i 33085 (il
=1y Olalad (ST o pb (3 5935155 4 )5 o (7
VF9F 5 (S i Lo

dlige b jlxe S0 Lo Y Jgus

(CICo+C) | Ao (m) | (CotC) Co o9 Jexe
- /0- YoAY- - VY'Y -)#a(HP-ha) | s, Ogaml jilSe mlans 3guaS
-120 A7 YV AR ol | laygSls e SuS cupo
AN VEAYIARL | YAy | oieY(Ton-ha) | oS o Shes Sige la il
10+ OVYeee -IYE -I\Y $9,5 ST 4 S s
10 OVYe oo oY “fee S95 o)l SaSTy oo

2oy Ko S Gy @ s S8 (e
Gy jokieas daslllaed;ge  (abd (gla i,
e )l foges Jle sl soed Gy Lo jis
che Slae Glp Sboge lixe sla g,
Casloadools  las (V) IS 00 (G geml 505

1798 5w, (S sl
S (gousle Sllie & azgl b Szm S b,
5 20 jabs gl sl das adg asle o)l

2l iy, plo aias w,gly Guib)ly Lials
J.:Jod..g Ll «rF1F :1r9. ‘Q/JL(‘*":’ 9 u/}.>/) Sl

Sl e esls S (Siwly e Goglawgie



\A4 Ol A G 5L ganay o Sbogys sleghy, (2L

s Slay po (aSleo g o (12 S0lo S5 a3 (2l 5958 Jho (3 ) cewlio i :F Jou

RMSE EM e o slets,
Yy fee¥ Oy 5lSe mhans
v/ Cfe e Ol 555 zehans Sg.0S
s —efe) b, 92515 yoe (S i po ol
VY —el-¥ 25S1 4 S cus
ey —efeY 0 8lee Sigala 5 Ske
Y oo 2 SSTn e
Y “I-Y Osel 735 v
V¥ R Ol 5235 rlans 505
L IVE AN b,5:515 yos (S4S po IDW**
-IA¥ e ST 4 S S
¥A —eeY 0 Sdas Sige e (Sile
Y —efey &2 S5y el
YV e Oyl 5lSe mhan
\ Y Ol o 390e8
. IAf —efeeY b ,5iST 5 joe (S4S <uyo GPI*
V/-$ —N\Y )5Sy S cos
JI¥VE —fe-Y 0 Sles Sige e (Silee
Y ofe Y 2l SaSIn e
YY SERYN B e
IV oY S o ]
IvF S oYY o355 yoe K8 capd RBF™
A —[*YA S5S 15 A LS Cos
<IYA e F o fles Sige e (5 le
Y e 2 FSNn ol
.IYS ofe e Ol 335 lans
\ SRR Ol 5l o 908
<A —+ [+ YA b, 9515 yoo (SHS o LPI®
Ve Al PS5 S Cud
v —]- S Sdes Siige sl (5eSle
Y —/ 2 ST ey

Zawloadosls HLis RMSE lie ( 5eS b Jow o yige 5

1-Inverse distance weighting
2-Global polynomial interpolation
3-Radial basis function

4-Local polynomial interpolation



YA

\Y4A ul:.wl}' OO o)w LV.A.UJ& Ju cdmw ¢ g \:.9|jx.>- aoll2d

-0515
087 0515 0361 0206 0052 0103 0257 0412 0566 21 0875 108
Measured
(<)
Predicted
103
0.875
0721
0.566
0412
0257
0.103
0.052
0206 ¢
0.361
0.515
-U.é? -0515 -0.361 -0206 -0.052 0.103 0257 0412 0566 0721 0875 1.03
Mensured
@
Predicted
103
0.875
0721
0.566
0412
0.257
0.103
0052
0206
0361
0515
-0 é? 0515 -0361 0206 -0052 0102

-0.052

067 0515 0361 020 056 0721 0875 103

Measured

Predicted
1.03

0875
o721
0566
0412
0257
003 |

-0.206
-0.2361

-0515

-067

-0.515

-0.361 -0206 -0052 0103 0257 0412 056 0721 0875 103

Measured

(&)

0.257

0412 0566 0721 0875 103

Measured

(>)
o9l jlSo zdaw LP1 (8 GPI (g RBF (& Souzxs ,5 (o IDW (A1 slayigy Jsliso (b3l ¥ S
1798 W, K s

VA 5 culosg laplwyed cpl 5o sLisyee g
Sldos plxl jolaiady g5 09eS L Ko v jols
Ol el dtwd 5yd05) cawlio Loy 0 )5

R R PR PSSR YVOX S VPSR RN L g [ T

Ol 3 bl 5o olsi & 598
Obwsl glojs o ply oyl 5l ol mls
2 98l sllael poje Baseslas Hlewje>
V50 (0) Jr a4 azg Lol bl gl

Sk ooy 3 Ol pluwed bl Glis el



va

(ks o) ¢yl 393 yias! (6 3Ly ) ol 259 01 8 Jgur

Ol A G 5L ganay o Sbogys sleghy, (2L

Ol 09aS Oliee | 2520 ol (g | 3050 sonsl g3 L | O S Ul | 0zse genl Ul |50 50 sensl Ul
o) ol | i) ERo) T Qleeh) o () Qe =
YV-0 Ve ¥0 YYVO- ddee> AV SEOF0 VOIWVYD | o Beljieas
Y\g- \2 20 YAYYD Y INARK FYYE. RVNAIARS Slieas 3l
Ao Yf.vD YFAYOD PYRW| INNAR YFAQY. Ye¥F.. ;lanl
e \pe ATARES L_g)l?ls'T 0-Y2O YAOF - AAYYO Slagl
- YYFooo YAPND - W) FAYA- FYAFO AYD 0g®
- YFAQ- VYYD (S5 ol LARATN FEOYD ARDO - oy
- VY.v. Voo e Yofao BOABD NYH- ol
- Yoas. FYAYD Ol YYey.- YAV IARAIN RVvig
- \YOYYD \YOPYH gl YVofoe ofvY. YEYVO iial
- FAY -0 $0v0 | plmaie YO \YYas- VEV. Jsizo
- Yard Yyee Qlolj \YVYY. Yevy. FASH Jan
- YeEYao Y#AYOH JrRogCs \ZeY0 \YFO-. Yafvo Olesbwasus
- V1o FEAYD oEsls V1A - VED FYave eeanle sy
110 FAYYO YYD a5l

30 Ol il maw a5 ol ol LS valgs
e 10,95 SLSs @ldd a5l ol wlaw
Jelse | )-’L'“" &3k 2> B Glgsee ) ol cnl Jedo
Ol gaml 55l OMSCie dlox 31 L cdls 0 0
5 Loeile calul ldlir mis olus>
zol Jad )0 oSl (G938 L dgeeS (e JolSpas
Ol pcwl plial Gz (Hlg o ol Slles
Oll 58 gl mhaw 0908 plie ol
P E A IS @ arg b cdF I8 )09
SoeeS b bl 0y Sl plaide 5 (Brd (Al
P 9 W gymg, Geenl Bl maw wab
Coxdy 5o Jed 5l iz 5 650 (a5

Al hE el solin

L LR AN AR

@ o)l rani 50 3o slaslare Gulaiy
39Sy ol
S8 5 L el s (guiaigy (WIA) S
9 50 s (pl s oo lid | il mlaw o
@b g o plisl el plaide 9 o9
By g oy 3l gl Jli ol ol 3
9 0,13 clie Cundg po Shae cnl 5l b
oaud Sl Jlad jo Cad pl Hloke pxeS
2B el Cad 5L BB @ az gl b ogd o
2 S ol Ol oy linl Haw jo S
sy o9l draslone il b
baaslis (aoye YV 050) el il o
el bl Gliie oy e Az D



WA Ol @ o)led coadin Sl canun 5 5 L3l joor aslibuas A

s - o aoe wore wace

worne]

e
worne] o]
o presao
forson frerae

2 S oz
~d [t
word [ 165223

. | EEEER

[ 102142
[ T1a3ae2
v [ 183222
| B

) (1)

Cello (ygrml 5l g (0 392 90 (gl jilS0 el (AN Gusueing A JS&
Ol a3 bl 55 Ggaml 1l gl 908 (7
1198 (W, (S s

3¥hes Gl domii po oS 05l S0 mly Sk oSty 5l aeys Frosgus aSil a4 axgi b

Byb 5l agd e axlse <ol L ogylie 40 Jgase 5 9l Jo WY YL ee plil gl 50 85350
oo boslaygSls oo KBl &jse o 00 £3Y @B R0 g Wlos,S gy | 955 ke e
Sbewl )0 el il v dgeS lie ( SigS Gk &5 sddicaw el cpl wilas
crd by e GRIP 6 pKeta b bg cmlie oloy 5lg)ls 5o 65y0leS slaclibee



M

Ol 4 G 5L ganaiy o Sbogy sleby, (2

S oao,o VO a5 glasgSay rewnlaiils sgzg jlo Jxe
Ol 5l s (5L Aigity o Shoe Ol
, .Singh, 2006: 102) ol cooies BB
692 Sl oy pskrieds oz )9S 5o ladlas
355 S5 9 QL VO (g5,5leS ASe oy s,
ad s 18 b5l ,ee YAYA -VAAA ol b
b o AT Al atine sdeliwsd s wluly
owdu Ade w5l aeye FO e 6490
Opres gleosly wd, Gl L6 g5 sles
L .Dang et al, 2005: 163) cewlosg yguml 350
Frog bl plagise (Vo) S 4 a2y
Sgayle xSlee [ Sl (g ple s Gl
A owlin Comsg slyls o, Sles

sl =y (o2l (SaSTy Jlee b bl 5o
Shao slewl jo el Sladad S3lail 45T 0,8 g
Sl S Yove 5l o U Se +/0 5l 5 isie
oga> Ll S o gl oldad s5lail Sl
oS Cawg &Sl 4 dxg Lol LS VY0
Gadgi slrasly a5lail o Cosgase g bas,lo o s
slogile 808 05 &l alexil (el
Sgdisr Cgmoe gl il drwg g (g50laS
Ghlwe 9500 W) (1 T ol 5 5)525)
ey olahad SuiSTy oo g 53,5 2ol sl
el lp @Y 9815 Ol @ e LS
() IS8 50 a8 jebplen i)ls (g5 )5l Sllas
g Sl liw i el ccasloaiosls  ylis
I R e e I P L
Oles (S g wiis (L2L1 (SusSTn Gl
5 ohl 5 WglS slaglin el 4 Blaie 55 (SosSTy
Gl 5l ol pter Lt og
ssboled )sSde (glajlse 5l onelciwsd, slaaids
el idu waloalosls Hlis 55 (VY) JS jo oS
i 308 S5, b e pll 30 5 Jled
S5 3559 sskiats Vi suiails b sholie ccndon

S8 0 bl 5o sezge slo g1 e (SS
9 (;).w ‘lel.o.w L5>‘9J Cawloadsonls ul.MA-’ ("\)
2 Sl ol B Gl Gzl ple i
g S Ol @l W)l 18 pelie Cons
Ol G pokieds 9 pliwl o gl
3 mas ol 4 bl e sble gase;ls
e gl il gl 09neS lajlae oS
sloslinl b oo 5 ool (SasSly oo ey
SgaaS 55515 4 LS s sl lxe 538 AHP
Ot e 54 (SRS 0 pd 9 gl 5l el
Vo) U wogosls plaisl s 4 1) 59
Ol g Sl 4 JBSe e ganany
A oo olas |y bl maw o o Sles Sdge,lo
>l 5o Sy @ HUSe Cod Gl (i
5 St Pyl @it eizes 5 plil (Jleds
O LD Qo 4y ST T Gl 09l o0 0 o€
Qoyo.ﬁl.; 8..\.;.@.)0[..;';3 oLi;.;Ln; ot;...g‘ I 6:‘))‘
Olwl JS 50 oS 5 a4 95515 51 650095 2
shilay e VA Slawl (0Kl a5 (6 sbay o4
ol Ol Oogoml o oyl 2l ESe ae
SVl g0y ,Lad OIS ST iol38l sbsS s
ool ollinl byls acans adle g e
30 STy sl eolaiwl Cogi yo oo e il Judo
S digidy (pl g oaud sl caslie sl
33 FFDOF P 1585 38 oo Slsi (59040
ol w9 les SSge)le Sl Jlre ogas
Ol slaglia el )3 3szee ol 9 b
A A RRGNCOIIE OOV SN WS R “SWR RN COWS

O sdlive
Sras Ol ol las wie jo adg ol Ol



VFAA DLels D ojle coatin Sl canu 5 5 L o anlikicd

aore wore wioe
H H i

weoned

barrn
]

et
serane]

Fares
xrean]

bceron

T T T
esoe wioe wore

Ol g8 bl Gl ygas1yi (S o gaivaigy A JSb
1P 6w, S sl

-
e e = G i i
] o
-
o] o]
-
o
s serd
o
e o]

() (@

o958 bl 93515 4 )USD Lo (0 0 )Sos Sigoy b (Sileo (W guipaigy N+ S
1198 (W, (S 5

AY



AY

Sy) olabd  FuiSTy gasaigy Y S
1198 W, G sl

Obiwis el 5o (gl iilSe DML oz
acyie Olles bl zol Gloy jo ,e515 sgueS
b 3geeS” G Jols pae 5 conlinl (oLl @98
S5 4 g bl e bl o 9515 Sg38
Ol adloe ol Slpttes 5 agS sl )5Sy
WA ade il A aradS s 4 4y
lp clie Gloy o as)ie Slilas pll jslaie
Shygpe 5l adss Jelse (gy50 0 9 (i30Sl
39)9 4 sl gy 5l Jolo @l aib o
S oesliiad L gliel Glike glaiise 0 olg
SHS 2o gl pilSe gl 090e5 (sla)lns
Gl el Se Cas daygSTS e
5 o oolyy Slbd (Sasslyy o Shee Soige )l
1 bl slap i g o5 sl plis ol g5
a5l 18 saels C"‘*" o

Ol A G 5L ganay o Sbogys sleghy, (2L

Obaw g8 bl j0 waz olei 4 gl Gl (Guivdigy ) S

1798 I, IS sl

65 Slles gl by 3 ples Ll

b oSt oy Lucesl YoYTVYO o iShae
2 obl mhaw jo By cwsl VYV Sl
R SO J U g A P N [ P P e
Slapbo gl mhw 55 (Sl 5l 9 90 Gl 6 S
Ssz90 5,551 HBL » vl B 0VD Gl
&8 Sygo 5 00,5 03938l liwl sloyliw el 5o
S ol YAV YO & sl ol canlio
Feooogam) oendie isu Sl 4 axg b b
Oluwl sloygSTys 5l (9290 slo,guST 5 ao o
oy 4z > 5l sl g ks Jlo VY YL e
g )0 was Gl 4 gaels ol ws S )15



WA Olasls DO o lat coatin Sl cana 5 5 Ll o aalilad

ok ool Aloa s aeste Bolo-
F3e Jslse (o) OVAV) (e eddl ¢ oalboe
olel bl (65088 ol dawgs
it e 8,5 oty Sl depma iy
s (w93 ,8 olBiils (65,5l slayiile

Gl desme £ By e dutme fdumw ¢ gwlie -
Ol 53 6,85515 Gl 2lxl el b (YR
» oy dole (o gules gl (Saljees
ogle axlg codll olyl olRisls .55 ,5les

St S femlS Lople o2l (g pte HI-
Ol il 3 b g Jg slaceslw 56T
2 Oglile W) (S 9 ShslaS i o
slazsl BYLs 5o iales eorin outy] Jlusiz b
(@l Cetal g Sl 6slas lnl skl
103 e, 5 ol

5] N PR VESWIE KOUWP R SNL O] PR GURRE NSV B Do -1 B
15 GIS 60,5 glaJas asl> slasal, (1Y¥90)
Ol e g by, (st slagiaaln
LagolT L

sl e Goieg debl ol (soblad-
dazxls s Lga.-> Srydalip Jae 00,5 .(VFAY)
» o el cuS A Nl e 0 5l
YV-F0 (DA g5k olazsl il sla 5L

3959 sZaslsl (VYAP) (b0 (etdl T (g ,55 -
@ obeoss bl g5laS o sty oly
e 1538 (ot Jolot 5 s slahs)
M 55,588 sbayeile

DOI: 10.22067/jam.v9i1.69258. ©

oslalul LAYAY) jo ol aues Lo joema o JluayS -
831l yxs 0 (MINP) oz 6 oS 5 (65 a0l 5]
USRS ¥ VEAON EIV
92,8 oIS gl 5lSe 5 (55,5L8S slactle

&Ll

2 helos (OYA) (GaemmaSy (ru tig 59151~
Oll slagbiw el 50 (65)slaS dnwgs slaasls
Y03 (1)), daoes Slalllae 5 Ldl i & a5 630

OYAD) (7558 Sgomms £y @il o yale (Sl
3 65,98 eSS Joe aw golatdl jee s

Bocds el S8 s dallhs) ol
FYV-TEN O Y ()55

OTR) Groges Slszr 13l 5 g0,8 Lo o el
o515 oty 0 IDW g Sooom S s,y 99 0,8
i) Lol olasls b Six Lide zU s
ire QL)) oblpys Glo)S1 dilaie 60,90
YOYVE ()Y oyl SbSi ezl ooyl Ui

OVAY) (org) s 1 GLS pld i odipe ouilall-
Aogare & pax Sllals;)sliS” el il Sl
o

Spaly (OYAY) 350 (olee paslir 459,505 «(5 8L~
Olrl 3 500 Galile Arngs sl anee
e e 85 ety SVl dcgecns
Mien (gmg3 58 olRsls (53,5LaS slagtile

Sylys OTATY Jlo 65,588 byl AYAY (ol
S oladl g i, asln Cogle 55,5l Sk
290 al> ol es . olbls )l g wledsl g,4lid

Oyl damgs mhaw ((VTAY) her (S5
Lol akal) 5 olisle s Glual slagtvw et 65,9L88
o5 —sole daldab ooles sl slaals
AFANEY QO - ol sldl i

Gz (VYD) 15,8 dogars tdax] (g0 glas-
Ol 5l Amnsgi ol Jai51 Gl )5S lag b
5 Oglile o Gllea Gaegssjy0laS
5 $5y9keS olasls 550laS o (ng el
ey b @le

N QT 3,5 5 Jlizl g )LJ OYAN) ol ¢yl s, -
Ol L3l g ple o5 ol Lail olazdl

AY


http://paperjoo.com/?s=جغرافیا%20و%20مطالعات%20محیطی
http://dx.doi.org/10.22067/jam.v9i1.69258

AD

Ol 4 G 5L ganaiy o Sbogy sleby, (2

Fathizad, H., Hakimzadeh, M. A., Fallah Shamsi,
S. R. and Yaghobi, S. (2017). Watershed-level
Rainfall Erosivity Mapping Using GIS-based
Geostatistical Modeling. Journal of Earth
Science Research.5 (1), 13-22.

Gongn, J and Lin, H (2000). Sustainable
development for agricultural region in China:
case studies. Forest Ecology & Management.128 :

27-38.

Hamzah, R. & Prayogo, T (2014). Interpolation
Methods for SEA Surface Height Mapping from
Altimetry  Satellites in Indonesian SEAS.
International Journal of Remote Sensing & Earth
Sciences.11(1), 33- 40.

Khurram-Ali, H. M., Sultan, A. AND Rana, B. B
(2017). Captive Power Plant Selection for
Pakistan Cement Industry in Perspective of
Current Energy Crises: A Fuzzy-AHP Approach.
Mehran  University Research  Journal of
Engineering & Technology. 36(4): 769-780.

Li, H. Y., Webster, R. & Shi, Z (2015). Mapping
soil salinity in Yangtze deltaz REML and
universal kriging. Geoderma. 237-238: 71-77.
Maddahi, Z., Jalalian, A., Kheirkhah Zarkesh M.
M. and Honarjo, N. (2017). Land Suitability
Analysis for Rice Cultivation Using a GIS-based
Fuzzy Multi-criteria Decision Making Approach:
Central Part of Amol District, Iran. Soil and
Water Research. 12(1): 29-38.

Olaoye, J. O. and Rotimi, A. O. (2010).
Measurement of Agricultural Mechanization
Index and Analysis of Agricultural Productivity
of some Farm Settlements in South West,
Nigeria.

Piri, 1., Khanamani, A., Shojaei, S. and Fathizad,
H. (2017). Determination of the Best
Geostsistical Method for Climatic Zoning in
IRAN. Applied Ecology and Environmetal
Research, 15(1), 93-103.

Singh, G. (2006). Estimation of a Mechanisation
Index and Its Impact on Production and
Economic Factors—a Case Study in India.
Biosystems Engineering. 93 (1): 99-106.

Tabari, H., Hosseinizadeh Talaee, P., Mousavi
Nadoushani, S. S. and Willems, P. (2014). A
survey of temperature and precipitation based
aridity indices in Iran-Quaternary International
345: 158-166.

Zamani, A., Mahmmodi, R., Riyahi Bakhtiari, A.
and Rodriguez Martin, J. A. (2014). Spatial
relations of mercury contents in Pike (Esoxlucius)
and sediments concentration of the Anzali
wetland, along the southern shores of the Caspian
Sea, Iran. Martin Pollution Bulletin. 84: 97-103.

tdolo s ¢ Bolo dsgars f dedame (golpe-
b byl Jae dxwg (WYVAY) ol ol

So Bl ol 5o edgwd oSl (ol

ML g Saelyy gy JeSe (655 el
YE-VONY olpl 550 & s A TAY

dolilad . jsis lapliul (g5)slas (SKibbaswys

1l 08 et dom; pSIde tamusame (-
el it Jde (g5luosly (VYAY) )31 Lels
bl g 51 ool b IS caiS gl ool

By (af olmlydl gl igo50 Allae) (58
MTAY O O)F K bl oldlir Sl

OYAS) laass madl sl £y g g05,S) onrkn -

39S Silnk g pglds (e (plwy) dxwg

aslibad oy sgpmln u 163,50 anlllas
APV AD sl i liiss

S lajgy dlas s (AVAY) lzy, (s -
298 bl paS gl chlew gzl
Y alobes Cansj (o dolilad

- Andrade, P. and Jenkins, B. M. (2002).
Identification of patterns of farm equipment
utilization in two agricultural regions of central
and northern Mexico. ASAE Annual Meeting.

- Asakereh,A., Soleymani, M. and Sheikhdavoodi,
M. J. (2017). A GIS-based Fuzzy-AHP method
for the evaluation of solar farms locations: Case
study in Khuzestan province, Iran. Solar Energy
155: 342-353.

- Desvars-Larrive, A., Liu, X., Hjertqvist, M.,
Sjostedt, A., Johansson, A. and Ryden, P. (2016).
High-risk regions and outbreak modelling of
tularemia in humans. Cambridge University
Press. Epidemiol. Infect.1-9.

- Deng, X., luo, Y., Dong, S. and X. Yang. (2005).
Impact of resource and technology on farm
production in northwestern china. Agricultural
System 84: 155-169.

- Eiselt, K. U., Kaspar, F., Molg, T., Krahenmann,
S., Posada, R. and Riede, J. O. (2017).
Evaluation of gridding procedures for air
temperature over Southern Africa. Advnce
Science Research. 14: 163-173.



WWAA Blsls B0 o )l coadin Jlu canur g 3 L3l o aslidiad

AF



Geography and Development
17" Year-No.55-Summer 2019
Received: 23/12/2017 Accepted: 30/09/2018

Assessment of Interpolation Methods in Zoning the Spatial Need into
Power in Agriculture (Case study: Khuzestan Province)

Athena Keshvari Dr. Afshin Marzban

M.Sc Postgraduate, Agricultural Associate Professor of Agricultural Machinery
Sciences and Natural Resources Engineering & Mechanization, Agricultural Sciences
University of Khuzestan and Natural Resources

University of Khuzestan

Introduction

On-time field operations is considered as one of the effective factors for increasing crop yield. So the
available tractor power in each region should meet the operational requirements in the most
demanding time of cropping season in terms of operations related to machinery. For this purpose,
systematic and continuous monitoring of inputs and outputs related to the power resources in
agriculture is necessary. Given agricultural operations for each crop are done in a specific period of
time and any delay causes financial damage and extra costs resulted from yield reduction and waste
increasing, so doing agricultural operations in the optimal time is so crucial. On-time operations are
subject to the availability of tractor and agricultural machinery. Therefore, considering the optimal
allocation and appropriate geographical distribution of these power sources in agriculture sector of
each region for timing the field operations and quantitative and qualitative improvement of crop
production is one of the effective factors in proper mechanization management. Considering the fact
that Khuzestan province is one of the major producers of agricultural productions, so can the
available tractor power in the region meet the local agriculture’s needs in the most demanding time of
cropping season? On the other hand, the power availability more than the region needs waste the
interest and causes extra costs such as costs related to the maintenance, repair, etc., so is there surplus
tractor in different zones of province? Is there any suitable geographical distribution of tractors for
availability to the tractors?

This study aimed to investigate the needs assessment and zoning of tractor power in Khuzestan
province to rate each zone’s needs for new power and replacement of obsolete machinery.

Methods and Material

For collecting the required data, documentary and library information such as agricultural statistics
and general census results of the province were used. Obtained data were classified in Excel software
and were analyzed by GIS software. For zoning the province to determine the priorities for importing
power to counties, the combination of some criteria including mechanization level shortage, obsolete
coefficient of tractors, area (ha) per tractor ratio (ha/tractor), the harmonic mean of crop yield and
scattering of farm plots, slope and land use were used. Different interpolation methods were applied



for mapping the criteria including mechanization level shortage, obsolete coefficient of tractors, area
(ha) per tractor ratio (ha/tractor), the harmonic mean of crop yield and scattering of farm plots. In
order to provide the slope map, topographic and dem layers were determined using altitude
information, then the slope map was plotted. Then for identifying the needs of different zones for
new power, weighted overlapping was used. For weighting the applied criteria, fuzzy AHP was used.

Results and Discussions

Results related to the comparison of interpolation methods showed that experimental variograms
fitted to mechanization level have acceptable correlation coefficient. The best fitted model is
Gaussian model (R*=0.68). Similarly, for zoning the applied criteria in power distribution zoning in
Khuzestan province, the suitable variograms were fitted and best interpolation model was obtained.
The value of spatial structure for obsolete coefficient of tractors in all fitted models into experimental
variogram was higher than 0.75. This value for other criteria was in medium range. In order to
choose the best zoning method, average error and Root Mean Square Deviation were calculated for
different interpolation methods. The most suitable interpolation methods for the mechanization level
shortage zoning, are GPI and LPI. For zoning the obsolete coefficient of tractors and the harmonic
mean of crop yield, IDW and LPI interpolation methods were identified the most suitable methods,
respectively, while RBF interpolation method was best method for area (ha) per tractor ratio. In the
zoning of scattering coefficient of farm plots, all methods had same accuracy. Because of medium
spatial dependency of data in the present study, the accuracy and efficiency of Kriging method and
other definitive methods for zoning were almost same.

Results obtained from power estimation indicated that the available power was more than the needed
power in 9 counties and other 18 counties are facing the power shortage in most demanding time.
The zoning of area (ha) per tractor ratio shows that this ratio is high in southern parts and some zones
of central parts of province. Northern zones and some parts of western and eastern zones are in bad
status in terms of this ratio and the lowest value was related to the northern part of province. Based
on the evidence, power distribution and mechanization level do not have same spatial distribution.
Based on that, the shortage of mechanization level in the province was investigated. In the eastern
zones and some parts of the western zones of the province, there is a severe shortage of
mechanization level, while the south, center and some parts of north have good status in terms of
mechanization level. Since almost 40% of available tractors has spent their useful life and are not
efficient anymore, so most of agricultural operations cannot to be done on the proper time and
consequently crop vyield is decreased. Zoning of obsolete coefficient of available tractors in
Khuzestan province showed that northern, eastern and some parts of southern zones have bad status
in terms of this criterion. Based on the results obtained from area (ha) per tractor ratio zoning,
northern and some parts of eastern and western zones have high value of this ratio. The harmonic
mean of crop yield was best in some parts of north and center of Khuzestan province. Results related
to the scattering of farm plots criterion showed that the highest scattering was related to northern part
of Andimeshk and some parts of west and south of Khuzestan, while Gotvand and Izeh and southern
part of Khorramshahr have lowest scattering.

To compensate the shortage of mechanization level in Khuzestan province and to determine the need
of Khuzestan different zones for new power using fuzzy AHP, the highest weight was respectively



related to the area (ha) per tractor ratio, mechanization level shortage and obsolete coefficient of
tractors. After integrating the obtained maps from above-mentioned criteria, some parts of north and
east of Khuzestan province have high priority in terms of importing new power.

Conclusion

Khuzestan province needs a maximum of 2024755 hp of tractor power at the peak of operations,
which 1643750 hp is available. Due to the inadequate distribution of power in the province, in 9
cities there are 119490 hp overcapacity. Therefore, to compensate the required power shortage,
500515 hp should be added to Khuzestan tractor fleet. In case of appropriate distribution the
requirement is reduced to 381025 hp.Considering that a large proportion (almost 40%) of tractors in
Khuzestan are over 13 years of age and should be eliminated from production cycle, the need for new
power will increase up to about 1158015 hp. Results obtained from the zoning of new power need in
different zones of Khuzestan using some criteria including mechanization level shortage, obsolete
coefficient of tractors, area (ha) per tractor ratio (ha/tractor), the harmonic mean of crop yield and
scattering of farm plots, slope and land use showed that the Khuzestan’s Counties are in three levels
of need.

Keywords: Zoning, Power distribution, Interpolation, Fuzzy AHP.
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