(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

(938 bl Sl joed 5 S ad LS (59, 2 (551 (sWrasgocne (Sliged 2oy ]
LS (0l s 9 el Sg00 ¢ el Loy ooy g 8 ¢ o),05 U

waLc)f d)l) ol « ;s‘.o.‘om GL.O 9 d)')BL.fS D R “5)')91.&'5 IRCOA] 46)')91.&5 le‘buﬁ"“l" &u&o (iR °9)§ \
l.naderloo@razi.ac.ir

UI)‘G«; oKzl ‘u.m]o @Ln 9 LS})?L‘:;S oy ‘d)')9l.;.35 d)9t§ 9 (oW oaSLisly (S f}lﬁ— (ewAiko 09; Y

Ol ol (b @lie 9 (65)9LaS" (a0 «(5)5liST (5)9l8 9 (ewtiee 23S ¢(5)yoliS” Sloduible (wdige 09)5 ¥

oS

LA 3 5 > 35 ) 45 b s el i 5 (535 S g olial b S 515 e
L paiS Jgammo (gl o] sl )y Capr SB Cuogad cutin (556 o ol 1 45 plol (955 sl Sl s ;03
sbgriells il Claogad 5l S e G5B Gbasgene 85 )15 (w)p 3)50 (2l Gl gl SeS
oy (il glil gl (298 5 LS sbjye S35 39250 e I cw)pr o 5 035 kg pAS Jpae
Jopd il b aS ol ol ol el (g5 sladcgazme a5 B 9 Fr e ¥ Ve Gae Jold dlise Jlised
ligsed pAiS Jpuaeo 3,Slas 5 S Jasls dlaly 5 48 gyob dy il Ltlsél daly €83 (6B (clbdcgarmo ligren
$3B sdcgomne ligmed duoyd plpls ol olaidl sgs a1y (/AY) usd Co s oyt (5518 lbds geoe duoyd B+
Sasgazs lbgen il slado)d pd 50 SB glassly WS g ddhaio add .cuily Jho ¢8> g9y e BB S
B dglie Soden b g del Cands (518

whes (558 (gl ds gasme ¢ Jdo «S1B 4adld ¢ oLl e SleMbl piuw 1505 51 0519

dodlo
Caenl )15 (6)lub aelyd a5 Slles ola wleles oy paiedgw g oy 4 sl Golaidl g o) sla obly culio  olulis
L Lawly ol o a8 cuwl msly 5 (Rahimi Lake, et al. 2009) 5l piumwsST jidbo <o 56 5l (655 sls (sl (ol o3g
2l Ml (65ogliS” Jseol (29l (sl bl 4l |y csls g S b 3 45 39 Jguaze OBl & ik 42
Ui ol oy canls oo g 4o e oplplis g andl ansly bl el 1y cals cp e 45 3,8 Ay ol 3 ) &Y guae
&S Wbl o <SS pralyly (slawday b)) Cunls Sbjl sl b, ;1 (S (Nisar Ahmed et al. 2000) cuwl oly opl 55 L5

O 8l 5 70+ Ygome of 518l e a5 (oo0s obiie Ky b illae o)) gl (Shs Cadgioms cilico gsh il

~YAaV-



(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

ool g el b)) S yel)l (sl i, (Jafarzadeh, et al. 2008) 355 o ol (504 (505 A5 Cjpas Cawl Hao
28ee 59y g g P S bbb SB (il 3 S0 Jalge o5 (pl 4 og L Ll ien Sy g sho S Ghate
don > D95 (oo Cusdly b abate g pree S 4 xie S g i laie jl odlitul b Ll oy cplpls atdl o oS
SSS 2 )8 (Kremenov, 2004) sl Slgs o (g ol ddds and (gl do SuisT S lgie 4 (458 o 5l oolatl
2 BB daw gl S cuas > 38 g 5y GBS &S Loy lS 5 ogasy Bl cwls oLl el gl
oS 390 (o iy (55 o1 =51 lg8 ac gexe bawgi (¢36 Zliiwl 0l,3 (Braimoh, et al., 2004) cuul Mbo s
by o 28 oo pito dip b 2 J JSie plie Connd Bl (oo doly 455 o 5 pie oy Cnnd Lol
Oloie 4 Al ol LSS psio din b S5l Canl (e 315 Aol Cuond Wgi (0 S 5 o0 LOR g AND (gla Slas
(Reshmidevi et al., 2009) "¢ salyd cawlio bws S5 olST L3 Lawgio o5 maes Loy ¢ 13l o8 ()95 51" Jlto
{(Braimoh et al., 2004) 1i plodl o) Ko g gaslp bawgs b9y 9 (658 degoome bl oo 1y cyd (gl o3l b))l
Je il ly Joe ool (g2 caslio ¢ Sliae gl i (bl 3 028 iz (35 2o iy 018wl 556 e
Sk Jiowd b)) e oy e Je sl 5l sl (Salski and Holsten, 2006) 5,8 aob plis! clys 3,8
Gruijter et al., ) 5,5 lag Lials (60b5 jolo (g5l (656 lhws (oo cunls did a5 oo iw slales a8 sl olu
(Rajaram .5 &l)] (6)9liS wiwmmS] G 53 )b sl Jolss 3,5 Joo sl 0wls 2 e 536 () 2 (2010
il gl e lalasxe p o) Sl g oslasdl 5 Shae byl jelate 4 (o3lasdl w5l Jao and Das, 2010)
ol e 3,8 (Sattler et al., 2010) b salizl min-max glizwl ;I ol (56 piuw ) & ol ods 43,5 IS

(Jasiewicz, 2011) ui b Somls bwg GIS ob; jluw (glaosld degemmo b I8 (gly (Sl gl pims
ladsgorme Sligeen Cilize (gla o> Sl cw)p g SBI LS Gusd Sl (Shes (556 Jhe @] (35 il I Baa

gl Gy |y 5 (385 gl b Slbgsed Loyd (st ot & (6 pghas Mk o0 o)) 59y 2 558

Leudg 9 3190
ot D90 ddlale Cawy Bl o olul 9S50 (g3 Gl Sl i ed 1 Sy (3iod ol adllas 350 adlais
U5sE 9 b 00 XF F B A0 VY VA" Ll Job 8dgdome 5 oldlss claste Ll g o3g LKa AVY/VIY
&ly 55 &b (59lglendS o] jl dilaie pwlislen cleMbl .l oss @dly o Y52V ¥V B YO OF 00" L8l e
calas Mo BB s g o3y (LSS L5 adlllan 5y50 adlaie  slsn 5 ol i jI (Anonymous, 2010) ud 43,5 adlate )3
2 By pas & g b w3, 0y app 3 GBS ol 3 9 25 (28 b e g O el s sl a4

Jyame 5 sl S s 055 o sliond gdgS j1 gy ooliul 5 Ll LS5 sl s & ailate Sy slo S

~YA0A-



(-

o3 ol a0 04505 ghodiid \
MM@MDMM%@M@\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

Al Al S O b il )b 4 gble ol SIS 4 glas] 28 adlae (g1 10 05 aalss ooglite
s 3| g 285 ploxl gl (g9, ot ©)lla) Al 1l b9t slassly SSE g olulid (oly adllae pl
byl sl (sl ot )l gaais ) otel Cads golis 51 o3lial b coles > 3,8 o3lil (sloylgnle gl o
Sibygod glassly 9 b oxlatul @M plo g JSB oS5y (Bl o S Sleogad | e 5y LAl 9 S O
IS g blE oldlyia Slatke (ol o laasil plol b cnl p ogdle bl SISy plolid pgad 59 2
Slp Ll Alsye 3 5eS0e Al DS pud Guej Candly Al ad (gl (cwd GPS oSy bawgs sid SS&5 gladslg
FSe 2 0953 Jidon 9 e (Ol ji> &) S ol jro S8 gl 85 )5 edlitul 5)50 gty Al €83 (L))
Coleg 3 425 Pl 50l dge £ 5 g 9 o3 (S0 g9 o ] Colus el () GRSy oy
w5 ) 55 SB lesd 5 S Sluoguad 505 Ol 5 385 Sl (sl ok wyy bl ey )| Jebgp VY 3lass
s gl by s Joee i SSE S asly Y0 4 colgs 5 ddhaie oyl (Younesi et al., 2010) i fols b yiolo )l

dilaio ddds ) S 90,8 and ddlais 3l oladdds 5 10,5 3)lg ArcGisl0 oldl e SleMbl g 138! 5 4 Sliolojl

Ol Gl (giojl g puiS 3 yShos Y

295 (o ogmie Syl Jpame K o 4 paS wdl (o puiS oS €S ) lul S ey e S b ]
2 S8ae gl sty oz )b VL 3 8kee by liod (ly Mg g 2Ll b S S gae ) it oLl
03930 )3 (l3ysliS b Al g alidiay Gy jlord (syglaer CleMbl | adlas 350 dilaio )3 ol paS Jparme
A ool oads yas (gl Judgy

b o 5o Jpanme g 039 @y0 0 4y 5 0355 S LB SB ol iy (6590 e 4y dilals Sl 5y &Sl 4 g L
5 orle o el Sloslizol b g o SB (6y93 (i 4 a2 b Gald cal 53 (2l ol el 5,90 5 Slos i 0d S
olo G L o (6500 S5 5o oly; olS S s 3 Sloe Lej LS A 5)91)4 (Maas and Hoffman, 1977) ;yeél»
(o 2Shas g 005 (s (o dolee ilisee (595 93 53 paiS 3 )Slas (iR (5o il b iy el e Sy (s
(Mac Williams, 2003; Soltanpour and follet, 2001; Ayers . 03 (puesd 500 (slo gy polde )0 Jpaze S

and Westeat, 1985)

Y0~



ey B ole

(-

30 04555 ydodd

e fifEo g (RRmpwpa) GLEAS Jogdls msge

119F olo yoge 1) 9 = sguiio awgs 16 olSuials
= -

N

T332l ML e
L= 5 =

Meters
8,000

.
0 1,0002,000 4,000 6,000

«SBPH Juio 5 g8 dopd SB Bos «6 5 oo o Slaogad o8 sl b ol Lo 85 Clyuis & dogi b aios ol

oS (CEC) G958 Jols cudybs Sal) paadS @l S 0y duoyd S bl ¢ iy Jolis S Cnguad cuiin

O 38 Jae sl 5 paS Jpame sl S sl oy cr (BSP) S el wops 5 (EC) 555 (OC) I

45 Jlosl Jibgy 2 3 Cmgns o sl 35 B e sl 3L L Sy slogiSle a5 a5 a5 o S sl

S asll cond gl 0w b 558 Jaw -Y

i (MATLAB, 2010) 15 solizl MATLAB 58l py5 (i 5l amn jl 636 Jao shb (sly e ol

Mamdani and Assilian, ) 83l o Shee bt piasw (wlol » 5o opl o esd solatwl (FIS) (656 gl

as e > (Vahidnia et al., 2010) cuwl oad S5 dls o din 5l Sl gl plusw (wlol p gl 51,8 (1975

YA .-



(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

235 o Jlosl (558 sl Slos pgd dls o )3 39 (o el O i (GB dsgerme 4 (39)9 pp Cugas 42> g
ol (53 (63959 sbyysite Sl (636 33e S e sl MIN Shos ladgs (yid S 1 jidi (1908 paie Coond &S olSin
reoncs B 590 oS )5 w0 b b (058 (638l ol pylee alspe 53 33,5 (oo Jlosl blistul (g pgas al> yo 53 05 o3litul
Gl (g3l (5B juE ooy dlsye b odlate] MAX Sles jl gudnd opl jd oS 24 48,8 zliciol 3 (0l68 den ol y
o Fol mren pf 9 383 (295 S Coled 2 &5 AL (oo (S gl Sl sl e3game Jol odd oS (5 acgerne
Cugas ol g plUS 2 5 (939)9 4w FIS 4 5108 oslitl (silo 656y sl J& 5550 (g) 5l BaoS cnl )3 & 253
il s lan 4 (ylgB s 09 dw ) it W gdgyg daa ST .05 dalgd WY w8 piled dlass il ansly
b dlawy cde @ 005 o 0ulS dld g S ()5 0 s 38 b 3y )b il ol pled dcgeme sl g bl Sales
2l Jhe (ALl sl b el (639)5 4w Slus L FIS pae 5l (3905 A) dlie (ol 3 (yp 3)90 Slogas
o5 5 SB slasiiafls o le b b o] 0lsd 5 56 slaassare g 13 Sk Y ISE Gillas FIS o Jsl abyo
il Lol (So56 FIS (S Cumgad ol i) FIS & S5 3llas (Sys, 1985) 1 skl psiS Jpuasms (sl
2oy g EC e Jols cuflds 5 ()90 FIS § OC g CEC Jolis (¢l FIS «Sal aoyd g 0jySiw doyd Sk

g ESP
JS loows FIS 5 035 (So3ed 9 (oS FIS cuS 5 IS (Sujed FIS (¥ UK gallas 0 3l FIS ds s alsyo
JS (S5 S FIS (295 o] slacgdgy 5 FIS S g als o )3 05 €l g 005 FIS g (sj5dol> FIS ¢ 5
paiS Jpao a1y (o) woly o] conls 4259 &8 590 Vo0 b jho g 30 ol (295 9 25 b on IS alesd

-Yas -



(-

s ol 30 04555 ydodd .
W@Mb@mﬁmﬁb@m\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

CoO— MM

Drainage

Drainage FIS I : : :
Total Physical FIS

Physical FIS

0
Soil Fuzzy Index

Total FIS

=

Fertility FIS : I : : :
: : : Total Chemical FIS

ECESPFIS

b (939)5 <8 58 (Sige 9 SB asld (sl 0l (Sb (g5l Juo Y S5

slp o slos g SB Glaaiajle p Baate (B olul pwad (b (656 gl pas (ls8 5 58 sladegorne
dhwgio it b (LS puS Jpate lp & oy 3j90 G Shg jl s pdlie 4D wulais (Sys, 1985) paiS Jgance
oolel 2 63959 5l s pdlie oS (o3)l5a 70 A paseie VB 9 B MG VG B b i 4 il (o0 by (S g
&y ol ot o3y olasl o] 4 (o1 acgamte wunl ot Byme WS pAS clp o) sl g SB cla gaiejl
29 b olid tlie g5 @l S il o pdlie (gl g JSB S5 Z Sl g 4 S 5 o LS polie
@) e (639)9 (531 polie oS (556 gl phusw (295 50 ad QB e g9 5l @lg 5L gl pie
Guslio ol3s0) (295 oS b AL (gygb sy il Gty Voo B jho o (5o ST o it (5B b (Bl

Aol (\' - b ).O.@) 8 Cygy L 9 (N29 N1 83 S2 ;Sl) (AW AW) u.u% O ygucs MlyuA (O}y

liseo o Sligred Mo 3 b 658 o acgaze dloul -V

oy b (il Gl Sligen (il glinl pluw (2955 3 NS Sbjpe S35 d9290 pdlie Sl (w)p

)l}ul Ls W) ) L;55)> Coownd » L)i e v 9 KW JLo.Cl 9 .)l?ol d)ls dl.bd&w LY O 9 Fo l¥e ¥ N ‘).O.o

2 Gehate GBS ol 1y jpe o5 palie Ml o 658 liinl piuw ;03 b Sligan 2o b (556 ladsgere

—YAsY-



ey B ole

(-

é“)f“ﬁ““\

e fifEo g (RRmpwpa) GLEAS Jogdls msge

119F olo yoge 1) 9 = sguiio awgs 16 olSuials

b sho jl e o Slogran b (iS5 (639)9 51 slrasgesne T JS hled (3 oM paS Jpaze (sbacsiiojls

.J.Q.)LSA Ou l) Lo yd O

(A) plot poirts: (B) plot poirts: o
Iembership function plots o Membership function plots
- - T T
Ve [ M B VB V6 [ ] B VB
1
input variable *drainage” input variable "drainage”
plot poirts: plot points:
C ; 13 D 181
Membership function piots. Membership function plots
ve G " ] VB ve G | B vB
input variable “drainage™ nput varizble “drainage”
plot poirts: plot pairts:
(E) Membership function plots. 181 (F} Membership function piots. 181
G < ] B VH < ] (] B

input variable “drainage™

input variable “drainage”

oyd Y (€) o yd Ve (B) chuoyd yio (A) 1o sla Sliguad b (i80) Cavgas (51 lb dcgamme —F JSWG

Loy AR (F) 9 M).)\" (E) c.—\@))\“' (D)

5> s FIS () aSiul 4y dagi b 39800 00)5l ¥ S5 )3 IS obiond FIS (298 5 (63959 IS5 i oy sl

295 g el Ve b ko o)l ol (295 g bl dmlgs ()56 YO Wl o (65 Ao gomo gy S g g (9395

9 cuoliol oamd AL YO B/ [adls (N1) SB 0er cunliol stimd i WA U oo sl b gan dils

—Yasy-



(-

s e o 0535 yrosiits :. %
W@Mbmmﬁb@m\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

oxiad Ui VO e asls ((S3) SB dg bawgie osimd olis 00 B YO adls (N2) o Liw JB oan] » Sk

ML@(SI)JB Py wl.uo )Luu) oD uL.MJ Voo GVO L)”L“’9(SZ) Sk Y wl.uo

fertiity total_chemical

(mamdani)

\\\\““\\
’//,/z”

Index

(Total CL;;rﬂcal FIS) JS ol Sluoguad & baye (656 gl piuww —¥ JSW
2 0diS dgdzme Jelse oy yiage 2 o ol 1) SB o glasly glp SBo gl Ldsy o wies kSho Y Jod>
o330 ) Jolge 1503 9 (598 Sl & Sl plaasly 3 35 caalll 5 SB (4)58 (b I L SB lassl
claaod b g ogy 5o odal canty S asls daly (glalsged g Codgime Jole 3L Sal 3 g Widgr cawlio
b jao cp 3de SB a3l ol 15 a8 565 o odnlie & S5 55 Joame 3,5ee b (656 slodc oo Sl gron calisce
G e e dopd B g B e e e ho Glbgen ) bl JiSa  (F cans p Jgazee 3)Sdes 9 )0
G ladcgermo doyd 00 Sligeed p3 &5 Ao LS @S cpl el vk </AY g +/Ae /A /AT +/AY o/AY
e G5 Jae 5 5 3 e (5 i bl s 03 0 ligenn (ol i ol (R'=AY) i
0L e pd g 0l plxl (b9 5 (G5B degerme el o |y @35 (lp (2l b))l Len g geul
Jaae cly ol cals Lbjyl 5> (WAA) (¢5,9LiS (Braimoh, et al., 2004) sal Casts </AY 3,Slae b osel covs
2 SE glassly X g dilaio a2 £ S5 53 050 sty gy Shas b 58 Ly U39y sl /Y e oy puS
(D) ¥+ (C) N+ (B) tyao (A) ol > a5 sl oas o3l (lid (651 sloacgormo alisee sla Slbgren 2opd b (56 Jso

b e Ly o (sl (656 s 0 1) SB canls objyl Jie (56 slracgaze Sligren duoyd O+ (F) 5 ¥+ (E) ¥+

A



(-

o3 ol PP Dﬂm

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

s 390 dilaie > S cossly gl S sl Jd g s o (She - Jea

ESP EC ocC CEC CaCo3 00 K (M) cél ey ol
(%) (ds/m) (%) (meq/100g) (%) )

yv/-a AZAR! \AS \aTARY VF/YY . e oy Lwgie \
A7AR) oI5t \Als ARV /YA . P S Y
NAVAG FYINY -ISY ¥ Vo/o. . Py S ¥
YY/-a WwHR \ANS VYV VF/YY . i bwgie ¥
AR YI¥Y YI¥Y YVIYY YF/-A viav b po) S o
0+/-5 YEIVA -10a Yo/sA WY . ) b p Lwgie i
Yo/vY \W/AD < IM YE/YY V0/0) . s buwgie \
ARVAR V¥/ov AT WY VEIYR . b po) bugie A
AVY YEIA -5 YVIYO /Y AN Py Lugie )
¥ IAY Yo V/¥Y Y¥/o. W\ ai . ) b pgl Lwgie \e
YA/NO WAE y/ay /Y AAVAR . b po) Lwgie \
yv/-a AZAR! \ANG \RTARY YE/VY . e oy bugie WY
YAIND WAE /Ay /Y AAVAR . b po) bwgie W
YAIND WAE /Ay VY AAVAR . b po) bwgie N
vo/-¥ YF/TN A7 Y/VY YF/AA . b po) buwgie \0
Fr/¥a v/¥- - IAY YViog YA/TA . ) pd oyl \$
Yo/-¥ VE/TY A/ VE/VY YF/AA . b po) Lugie WY
AR\ AMAR AT YV/AR YA/AY . =y o) bugie A
YV/oF oYy V/¥Y AVAS /Ay . b po) S 15
\O/A¥ Y20 Y ATVARN YVIEY o/ys 5 ) LS Y.
VY YIAY A AR7ANS \TA%S . ) b pgl S Y\
/A \lAR YIvY YY/A¥ YA/ . ) Py S Al
\An \lAlq A% YY/TY O+ /0A . ) s LYY
YEINY ¥IYY YV Ya/-o Q0/¥Y . ) Lwgio v¥
AR V/¥o VA Yo/so YY/¥0 . b po) S Yo
¥lo¥ VIV VIAY YY/A¥ W/ A5} 0y b p S \la
vioY \a\% \ai ¥ /oy YY/\E . ) b pgl Lwgie YY
YIAY g AR YY/va YEIAM . = o) S YA
Y/o0 AN IS AR /Y o-/0a P S Y4
olvy VA V/oy VBV \Wics ARAR; P S ¥
A VYA V/-a A/YY AZZAN . ) P9 S s
oIva \lal vig YAIVE a/ay VeIV ) Py S Y
Y/an YI¥Y -0 \AiZa) YA Y¥/08 b po) S Y
YV/oF oYy VY AVAS /Ay . b po) S Y
sy /Yy V/sA YYIVY AAYAS Aoy s e o

—Yasa-



a3 ool é:-o)fd oS ..
WQW@DW@%&%M\

119F olo yoge 1) 9 = sguiio awgs 16 olSuials

— 1U —_ 1
©

- z o
) )
£ 5 g
3 ®
2 >
z 0 T R?=0.8095 ' o T R*=09086 !
@ 000 50.00  100.00  150.00 GE, 0.00 50.00 100.00  150.00
S 7]
2 Soil Fuzzy Index e} Soil Fuzzy Index
(o]

20% Overlap 30% Overlap
1 1
© 3 ot
2 s ¢
= ~
= o
) o
2 >
z __R2=0.9172 ° _ _R2-08954
] c
2 0.00 50.00  100.00  150.00 2 000 50.00 100.00  150.00
(] e}
(7]
-OQ Soil Fuzzy Index o Soil Fuzzy Index

40% Overlap 50% Overlap
1 __ 10
2 2 8
SN SN
£ § £ 6
S % T 4
(] (]
= 1 s 2
-g T ' IRZ=O_9047 1 -8 0 T T T 1
E 0.00 50.00 100.00 5 0.00 20.00 40.00 R80-00.9266.00
(7] 7]
Q0 H 2 H
o) Soil Fuzzy Index ) Soil Fuzzy Index

Gl (gl Sligsan 2oy b (5B Jio 4> o 3,5hes g ool sty SB Lasls alasl, -0 JSb

S caslial jlons (slonly 3lass ) 2o ys e b yioo 51 (555 csladegarme Slbgman Linlial b a8 cibys slgse 5 S 5
55 B slaasly ) 5 ol el a3l ) S3 & N2 5 1805 Sy s N1 & N2 5l nisly 52 (oVS g sl o dtals’
e & (St 558 gy SB Slassly NS S plgioe gy cul S laBL J35 82 oS 4 ST Sl
Ceond 3 (656 g 3 odal Canty ST (a8l b5 )15 (656 il whumw )3 39290 (B (inen § S Sluogas
g Col 4> 55 (5 bl (S o 0 D 5 g LB Jyaome 3)Shos L |y (Stsod (e 203 0 Sldgan L (F)

bl yialio 556 Jao (b sl

—Yass-



30 055 43
eesliifRog (PRmpmpy) GAEIAS Goggils wmssgs !

19 olo (jags 1) 15 9 = Sgaian (g 9 olSduls

0 1,00@,000 4,000 6,000 8,000
- Meters

0 1002000 4000 6,000 8000 0 L00EA00 4000 8000 600 s
-

0 1,002,000 4,000 6,000 8000
[ =

Meters Meters - Meters

0 1,000,000 4,000 6,000 8,000 0 1,00®,000 4,000 6,000 8,000
N N —

(B) cdoyd yauo (A) 1556 (slods gaomo b3l Jso pd adhaie SB sladsly (oM aiss —F JSUS

Lo yd AR (F) (RSN ¥ (E o yd Y. (D) o yd Y. (C) o yd AR

S5 ol
o ligan 10 b (b ladegere «SB (ald 3yl Cany (slp Gltes il Ubg) e 2 5B Ja
ldegarms 2oy B ligmen 53 piiS s 3,5kes o SB asls abal, 6ud ol dop 00 b i ) Cibise
ol b as ol gl s cpl S (olail s 4 500 Slisren sla dop 4 Cows | (RY=~/°\\“) Cdd oy g (558
S3b Jse Ak slp 203 00 Sligren (ulpls 28l dg0 daly €85 30)3 04 U jio 5l 556 b dsgore (SLigen
Sligsen Giliseo eloto,s b g56 Jao ) S elaialy (oMS 5 adlato atis 5,8 Jols |y Jto €85 oyt 5 0301 yig

A dlio Sy b g el Candy 5 (536 sladsgocre

—Yasv-



(-

o3 ol éooﬂm

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

&bo

ol )8 asl bl Sl sl 5l s > Melpro Jae ) osliel b cpej (So59965 19,51 (objyl IYAR L5 igr
Ol Bl (el @lio 9 (6559l a3 «5y5LEST (5398 5 (i 23Sy (S psle kine 09)5 )3 A3
2. Anonymous. 2010. Iran meteorological organization, available from:
3. http://www.irimo.ir/english/monthly& annual/clima/admin2.asp? CODE=22

4. Ayers, R.S. and D.W. Westeat. 1985. Water quality for agriculture, Irrigation and drainage paper: No-29,
Rev. 1, FAO, Rome.

5. Braimoh, A.K., P.L. Vlek and A. Stein. 2004. Land evaluation for maize based in fuzzy set and
interpolation. Environmental Management 33(2): 226-238.

6. Gruijter, J.J.d., D.J.J. Walvoort and G. Bragato. 2011. Application of fuzzy logic to Boolean models for
digital soil assessment. Geoderma 166: 15-33.

7. Jafarzadeh, A.A., P. Alamdari, M. R. Neyshabouri and S. Saedi. 2008. Land suitability evaluation of
Bilverdy research station for wheat, barley, alfalfa and safflower. Soil and Water Research 3: S81-S88.

8. Jasiewicz, J. 2011. A new GRASS GIS fuzzy inference system for massive data analysis. Computers and
Geosciences 37: 1525-1531.

9. Kremenov, O. 2004. Fuzzy Modeling of Soil Maps. Helsinki University of technology department of
surveying. pp 81.

10. Maas, E.V. and G.J. Hoffman. 1977. Crop salt tolerance — cur assessment, Journal of Irrigation and
Drainage Division. American Society Civil Engineers 103: 115-134.

11. Mac Williams, D. 2003. Soil salinity and sodicity limits efficient plant growth and water use, New
Mexico State University, cooperative extention service, Guide A-140.

12. Mamdani, E.H. and S. Assilian. 1975. An experiment in linguistic synthesis with a fuzzy logic controller.
International Journal of Man-Machine Studies 7: 1-13.

13. MATLAB. 2010. The Mathworks Inc, Fuzzy TOOLBOX, MATLAB Software.

14. Nisar Ahamed, T.R., K.R. Gopal and J.S. Murthy. 2000. GIS- based fuzzy membership model for crop-
land suitability analysis. Agricultural Systems 63: 75-95.

15. Rahimi Lake, H., R.M. Taghizadeh, A. Akbarzadeh and H. Ramezanpour. 2009. Qualitative and
quantitive alnd suitability for Olive (Olea europaea L.) production in Roodbar region, Iran. Medwell 4(2):
52-62.

16. Rajaram, T. and A. Das. 2010. Modeling of interactions among sustainability components of an agro-
ecosystem using local knowledge through cognitive mapping and fuzzy inference system. Expert Systems
with Applications 37: 1734-1744.

17. Reshmidevi, T.V., T.I. Eldho and R. Jana. 2009. A GIS- integration fuzzy rule- based inference system
for land suitability evaluation in agricultural watersheds. Agricultural Systems 101: 101-109.

18. Salski, A. and B. Holsten. 2006. A fuzzy and neuro-fuzzy approach to modelling cattle grazing on
pastures with low stocking rates in Central Europe. Ecological Informatics 1: 269 — 276.

19. Sattler, C., U.J. Nagel, A. Werner and P. Zander. 2010. Integrated assessment of agricultural production
practices to enhance sustainable development in agricultural landscapes. Ecological Indicators 10: 49—61.

20. Soltanpour, P.N. and R.H. Follet. 2001. Crop tolerance to soil salinity, Colorado State University,
cooperative extention.

21. Sys, C. 1985. Land evaluation, part LII, III. ITC, University of Ghent, Belgium, 343pp.

22. Vahidnia, M.H., A.A. Alesheikh, A. Alimohammadi and F. Hosseinali. 2010. A GIS-based neuro-fuzzy
procedure for integrating knowledge and data in landslide susceptibility mapping. Computers and
Geosciences 36: 1101-1114.

—YasA-



(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

The effect of overlapping percent for fuzzy sets on soil index in Abyek

town of Qazvin province

Leila Naderloo'", Fereydoon Sarmadian®, Reza Alimardani’ , Mahmoud Omid?® and

Payam Javadikia'

1- Department of Mechanical Engineering of Agricultural Machinery, Faculty of Agriculture, College of
Agriculture and Natural Science, Razi University, Kermanshah, Iran. l.naderloo@razi.ac.ir
2- Department of Soil Science, Faculty of Agricultural Engineering and Technology, College of
Agriculture and Natural Science, University of Tehran, Iran.
3- Department of Agricultural Machinery Engineering, Faculty of Agricultural Engineering and
Technology, College of Agriculture and Natural Science, University of Tehran, Iran.

Abstract

Model of soil index determination was designed using fuzzy logic and Mamdani
inference system. This research was done in Abyek town in Qazvin province. In this
fuzzy model, eight properties of soil were investigated to evaluate the suitability of soil
for winter wheat using GIS. Fuzzy sets of each property were prepared based on the
requirements of the winter wheat. Different percentage of overlapping for fuzzy sets as
10, 20, 30, 40 and 50 were applied to the fuzzy sets for studying the effect of values
near the boundary on the output of fuzzy inference system. The results showed that the
accuracy of the model was changed by increasing the percentage of overlapping fuzzy
sets. So that the overlapping of 50% for fuzzy sets were allocated the highest coefficient
of determination (R*= 0.93) in the relationship between soil and yield of wheat. Thus
the percentage of overlapping for fuzzy sets had a significant effect on the accuracy of
the model. Classification map of soil units were also obtained in different percentage of
overlapping for fuzzy sets and compared with each other.
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