WA Sl ) esled ) ol osbed XY Jlo (ame (5550005 5 Wil aloes

WANV/TY

AAAVAR S PV

A0-47 e

bs Gy g 53 556 sbas geoms 5 LLilu 5 5,8
(oS 5 dlws ;g OLl)

E ] N P SRS [P P S ¢ P S USR VP GO P gt U
Ol Olgial Olgiual 820l (i oo B 5] b3S (g g 20l 1 s s i3
L L T D L X WT ISV [

oS>

- e

sl sla e Ol ASU L as ol glrosy ol s 5 bSOl S o3b gis ads 5 baalle 3y,

4S5 Gl ol 3y gr sl (36 il il 5SS sty Sl sran (58 5 S0l cslis) Ly e w3 s sla Lt
53 Sl gl 3 glag e 03ls OLES ool Gt el gl oy SO (68 IS 3 e K ) e 28 L
Wl 293 33 Glave 5l 2l ST Saego lols oS Lol puzie G Olpe w0 Los s ls a5 el il o
b okt Sl a5 BB 5 ol slassed b edlil ¢ e agy G Olse 4 oL 5 dbeesler Ol el 5 edd Ol

aab (G5B gy ad gt g aas samma ) Sl eslinad b gkt 5 Jlealgr Ol ¢ slos slaag b ) glae 4 andllas ol 55

MJ}J})\QK}ww‘wuu,ul.m\fQILS.LGM}P-)éjlﬁu.l}))‘a:w.bdb.w.)iudﬂ)jw‘aMé.M
Sl 8 Bl am s AN Sles L sze b K a8 (o a-U)al Ktlos a3 MY los Jaw e Lo S 0s ooz o S

4 yome Olial 03 gdoee 3 sles & o .JJ‘J(VﬁW}JM)Q‘;JjLﬂ V=Y Gles g L OB J o Sy (o ,m

Sl 0 Q)Ld.la u,hl.\f &Zﬁ)ﬁ)ﬂ Z—j&a qu_}!JS‘ q\_,:u.,\x:a Vep,‘l LgLAJ;-U

ol 5 e slez Olul (550 (s 4l (536 slaas sazes (55U Glaie (sl akl o> 15 ST glae)ly

Sl ol 03 Sl Sl D35m0 b sl
(V0 ATVIOL sras 5 5 308)
S ol Loy iy aid sl s
Loy aib diS o oS5 SVl 4 b 5 Laalsls
5 (s ml ghie SO 5 jio ) gode 05 5 ealinl
5 6L Gae galas B5ls 0 5) (g3ds
5 ol S e e (55 Glsas oz
Sy aib alam (Y0 488065l darr 5 0 S

S skl 250l 3 Gl Ol s e

PRV
s s slakd gla Sy, ol en 4 gluag
Coeme Wl Glaesls Lo la hg s el S
5 3 ot (S gt 53 Gl O] 3 4535 5 e
o S 3 glaai Ui Slasiie 5l e
obe Joelad 5 3505 Jooee Ol 4 WSl e
(COYA YA (glams) ol KuK L oLl i

2 oS Sl e 5 b s Ools w

email: dariush111353@yahoo.com.

VAVATTARY 15 s 0k 5



WA Gl ) oled Y als oled XY Jlo Jasee (g3 540k g LS ao Alons

A

o dlis cpl 5o ol 5 eyl Ol s
5 b L bl sl a4 ged Olgis
SR Sl 53505 ok 5 Jlomaslez Dl L]
el a3lIS ol gl Sawgn 5 Ol s
GRlie 5 v (gt AT S glae g
(33 (YK ne S5 S1 0l g sl
(S 3 5 S (Bl L (LS
e 3 O (ALS ity £ 55 nio 5 ol
e A=Y ol gl 55 s aal Sypes S
LSS s A s 5 055 S ed e S s
) A 5 S S 05,8 3 e YYer = fee
05,5 53 pme Ay =VAve oLl 55 5 (bl
ool bl 5 S lik 5550 aes 5l 0B )
Gl 658 w0l ) by S ge 56 45 0
KB ) lacb eoles ML & Okl ol 3 oS
Lres gLl

SSUSS sla i ples sdy g ¢l
S eslial LW OYVE) Slede.cl 43 S &) o
e b 5l o |y ol ol des VL Sl
PR
L (OA YA 03 sns ol 03 8 i 5
5 o2 gl sl Glilse LB 3 S ks
S ool Lol g 2l 4 slieosb s ol ar J b

s (sl o)l e LS 5 (e )un-é;;)

28) Aler Sepdi o)

L slnsS Gl o 4t 55 4 1 05l (ples
L_.,&L_,s;)\rsﬁbiﬁm_w a3\ 8 gles Lo g
sl 0d S 1 s S ol Kl a3 YY Lo se
Jime (455 VY70) 5 o dad (e y3 VY (gled) 5
5 (351870 (les) 8 das (450 VY (gles)

(o gombs 4255 YU 5led) £ 5 Sl 4L

b 3 g i Lol (AN TAT G dams) 313
o Lol pdy OIGl i)l o late s (s34
Sl a1 b Glate (YA (o odde
oS sl ao S a oyl il e Gl diles Vb
(ST a O pmean ¢ Sl ls gl b Olejan
a1y gl ol Glate 55 Of 51 e 5 OB
Lk Yo 14 05 s e (s (s gm0l o
ok 3l e 5l 55 S by SO IS e
i (3L e sk e e 0T 011G L
G583 U (514 sazma Sl eslizal b G35 ol ol sl
Ll oy Sy OMasr 5 LUIL a5
4 G el i )0 Jle 5 (VAN AAAISLL 5518)
Olye L (gladlie sl L ol S alal pls
a3l 15 0T 30 350 o (sLaas sozes
YA (gaaly) 5 5 bl
Ay b g5 50 Sl i O Jeol> s
S5 a5 2 e maw (2l b g S
VY Gl 5 Glamde)s s o has 5o~
S el a3l e g sl e 5SSO0V
Sela s Kal b 50 Vs arwpm 5 1S Ol s
los codd S3 Slaseta 4 a5 b ol oy 15 )]
3 S o Gl 53w BB Gla paie des
o S alae dex Ll e Cles 4 (g3
o IS e O sl s el e
TS o sl b 5 SLS slapta S|
ol sdalie BB Wapis ST ey 3 aasita
Lts ST Lol s Ol eSS Sl
32,5 o ol ad Lapi s S1 sl S
Laailelor 5,08 o gl (YO DTVAY Lo jeses)

gy el r.:_ké\): G Gl slade gazes



AV

(ol 5 dlea)lgzr Olwl) (alos sy aigy )3 (55U laas gamms 5 ailalus )18

g4l p Obylu) clesls gl s = s

90 9 3
Glos glaesls  plos (g g (gl i3l 50 — I
53 cidoe leallansl 5l dlabe Jlej o3L s Ol
s e 5 S35l o (55 M Ll b
Gl i) aallas Cous (gl 5 s OF SV
Slaseie (V) ojlacd Jadomdss S sslinal (sles
ole lw ol ea an by &S 1 Ol slealKan!
e g L e 0l s S e o e il
S Sl 53 olal o) 55 035 (SKon Coas
(\T01-AL) L(\AVI=Y+ v 0) dlw T o Ll 6,3
bgme (V) o)led sl G .l ol Sl
Yo BAYO o Okl glealBansl 53 oVl gl
23 Se e 5 Kpa S laelanl s ol SKslu a3
Bl 5 Sl b g O esdle il Ol g
a3 VYNV G VA 5YV/E GYVA o oVl gles
Ll e S a5 S5 slealal sl Sl
laesls b ok S5 Sledbl g5l o b
oLl (sl,— S-plus s Excel Jl—sl a5 s o

s S S Slaals

les Gl b la ) pws Lo sad e
0552 03 S e S o9 84S A S jasiae
abo 55 (\WWAA)SI5s 4 e d by I3 (ool o
Sl L gsde 8 5 5L Gl o5 (slaenls
u;’..:.’&)‘.)j‘)LAT 092 djlé L.’ w“\jﬁ 6\.@.&&\
e 5 bl ey gl e 5l eslizal b g JLu Yo )
6»)»\) M” 25 4m.€.i \'Y DL ‘) rc;..l.9~ 5 'M/ ‘-;ktﬁﬂ ‘6)[3

w‘ GJ‘}Q-.!

axdlas 390 03 9w s;.:ﬁ‘,a
LEJl:‘.:".”.)Jl"‘JLG%' OLL-”| R PO 03 gzes

q' ,_w'l.u C—xd "}Ajcfﬂ%\-\i'v C,Q-L.wab
oY L £4° YA ;s L}Lq_..q oP s YYO LA LYY ©

ol o IR 5 J L o\°
Sl a5 Sl BeOEs Juds g s s S g
YVOF Lo il L Ol ) ) oslat )
il s e 31 TV sl Ol 5 e
Sl (bl a5 358 o g Sliea S
(Lalws e ) moslil Slmlacoul 5L bes
Gl sl oS il ald o o Ol slis
Sbte )l sl o il U JSo) alS
a3, S eSS 0 o S S1 O
IS e s s bl S gl 655



WA Sle ) opled ) by oyled YT Jle a5 ,0b 5 Wi dlow

AA

Oliw g S5 4 (6,M 5 Jlowa, gz Dbl Crdgo -V ISCS

(o1 Kilw) 65w 5 Jlows s g Ol (slrolKin] slos Sluasein -V J s>

Bla Lo sz S Lo e Les Jos 52 () glas ool ol
Y VAV Vor Yoo o5 el
Y/A VA/A a4/ AREN% oo
o/Y YV/Y \i% R\ NARCRYY
Y 3% /A Yyo. NURESN
/0 var VV/0 YAV O 5
v/t \OAl VA/A Yo 55 e
Y/Y Y VA LYo Yese o8 4l
V/A Va/v Ve YYAS S
YA V4 AYe YYAO SnsS
Al Y/ Vo/y Yove o8 )
A% YV/e Yo/ A K&
AIY \%% V) VeV o

e sl s bl Obsl bl sl

Lo



A4

(ol 5 dlea)lgzr Olwl) (alos sy aigy )3 (55U laas gamms 5 ailalus )18

;i.:jja'*aml;); L}'Luu’:'))\ ‘&;,L.o)l.&a 9

2,8 Gl Ll e 5

(Y) kil

MBF z()=1 / { 1+(Z (X) — bl—
d1/d1)}ifz(x)< (b1+d1)

() e,

MBFz(X) = IF(b1+d)< 2(x) < (b2-
d2)

(£) akl,

MBFZ(x) =141+(Z(x) - b2 -

d2/d2}1fz(x)> (b2-d2)

() ooz Slas
#z(9=1-1;(¥)
(V) Jslre S| il Shas

Ha () = max|u, ™, 1y (%)]

(V) Jslas plozrl Slas

Haqg (X) = minl,uA(X) v Mg (X)J

Cogras w3t Y ol Glasbimls cnl s
S S e pasiie | a3 (MBF)Lae!
s Ol JoSe (Nl oS Ol 4 (0) o)l
e S slers S b (o) sae G Ghes
Sl Sl See Ol (1) o5led 0l LS o
sl QLS 5 el i e MaxX codle L 4 S
JSi5 A5 e 8l (36 4o pamn o S0 S
S ol plazrl Shoe Olge a4 (V) o5les w353

wﬁ)ﬁaMme)oMMMin@W[{

S LG YO oKaws o andllas opl: 2y, 10
Jeelse Sl es s pdny BU e Gasb ) (et
53 les - Ran Ghls a5 0T L L5 o
el ol 5 dlsesler Ol o o gy
o ) s S S5 i 3 Sl ol 45
o3lital b3l 35,0 Lo Glae sl 53 s
el s e 2G5 sy 4ib )
Lael Sl gran Olime 5 Cogeie a3 lajaxls
ol a3y sl Lnas s s

Aol 1 i 5 el e ik ) (!
odopds Lol Hlgal ol Glaadl 450l &
b Gl pmbe S el ol Sl ol
oLl (a5 slresls) (556 Gl 3 sy
i (YA 01, 5 (ol a5 Sals
e o S (B3 5 Laesls p g Bl ol
Aol 5y s e eslil O3l ayls wd il dosls
ol 5l Aol aaloms o5t o slie w3
3 5o drsloma())

(1) 4k,

D(X, V)ewi = E(Xi _Yi)2

sl 3l ol D(X,Y) alasly ol o

Wile (sla it olsl 2 (530 Gl 4 gl S
sla i gilw 5L I Lasl o e x>
dwle (gl el plaal E5Lu a5 Y 5L
sl (A (I Vojlars Lals; 51, Sde gla uiie
wUls shls a8 (38 aw gy Je j3 il sl

e e SO o ikl (55l Js

Shipe Fuction  2- Fuzzyaction 3-
1- Member LangualVaribel

4- Classtering



WA Gl ) oled Y als oled XY Jlo Jasee (g3 540k g LS ao Alons

Nl paie (ade d ol anly 5 ol D) 550
Lpd ool (Les
U Jyol 3las § ks 56 gl ol 58
b Las Jgol 5 pagas ol O oS o
g 03 Sty ob S plpel MU ol U
S ol sl 5 ol peal doys a5l plis
u..aj_’u BE aS L}bl_\.a BE) (I ‘U""L'd‘ g)'.:‘ B sl
bl sl Ktla a3 0/ G +/0 Lo gLl Sl
Sl s b Gl 5 LBl U5 b s
(oY I\V/\Vcdlibw)
9 l_nbfjsj_,o c.LJ:JSJ d}«ﬂ‘j J.;SU Lr M‘b\)b
S5 gl il 53 (Stmens ST ) eslinal b
Siran Ol (V) o)lad dsdr s 8 ) 5
Jsb (2,5 ) S pobe 5V los Lo g2e
s Smisb s (Gl ) Bl sl s (oli )l
L_M:}:.A J.;\.X_> E) J:SU\_'>- 6[.&) cg)\.l....:r_l 390 Sl

Aas e 0L | (SULy

305 355 OF S OSGl oS sl (56 45 sazms
(108 AYVA (L s a5 K1y J)

e Wl Copae mos 5 Lasl o b Olbe L
42, d1 oF s ppmmans ;S o JSK3 Sas gl
g |y g pae b JWl adbee gl 5 20
oS sz o (Gl VL > 5 ol d ) S
03 A s o Dl i AL iy polie
Al g (g i (Sign SLls 5 5 m O
Ao b il 02, dl assln (S S b Sl s
(L) I Custe U o pl 5o il
Sl g w0 ol sl calsl 3 558 e ol
el 015 8 5 s S G Ol e

2 e by Sl 5] g
STL g (Gaios 5l 50) 0T (55 o310 slealSans
Slaslzlo s 5 555 e lae s 4 by e Sl
Los 035 dhomad Olgs dosloes oD (ol 5 JoS]
(5318 il il 8) il (glo s L
s 5 Lypas el bl leesls g akb
Colg L3 s e sleas S Lealanl S1 il
eles 5l Okl i gy
=T

=) o pss 5 sl oS ess 5 Jsl LS
5 on Ou 3N Sl KL a5 6l

.L‘ouw)ﬂ&:spﬁbbﬁm:ﬁ



a0

(ol 5 Jlwajlgzr Olul) (plos gy gy 53 (51 Glaas gooms 5 dlobus )18

SS9 Jbwa,ler Ol 53 ols e by (Kieed g o polis —Y g

Lo Lo JSU} Loy Sl

s sk

oot

f_w)' Jsb 0P R

\ */AVY +/AQY DAR\S

—/YV

ERAYAN —+/0A —+/EYA Les

el S 5 e g dalyt (630 slaas yerme
gl sl (A el Sl 5 48,5 =50 () alal
Sl 5 oolsd bl ol eslanal (56 del 5
Fuzzy Teach ,i5-3l ¢ = 5l eslinl Ly Ol gl
Kledss S gl

()

uB' (y)=UBz(y)+...+ B u(y)+...+ B'u(y)

S el gilv e sk @ tplexr o8
osliaal Uy 5 0l eslizal (1) ot Bl (gl alayl
apde ez i ()5 (0 (1) sl Ly 5l
4S odd s (VB Y o)leis Ll )(MBF) Lasl
osled om0 4 A8 4w glgas S 5o O yolia
el (F)

gl il e pemma(V) ool Jsir G
S ol 5 Je e Olal a5 51
1l 25 b glaeslsS

OalS Los olST ey Sl 31 Wl 5,0 S
L0 sl ) S oo g o

alS Lo oL bl il G O 81
(ol senl gl ) &S o iy oo

Los oLSOT ety (ol 330 Los e 51 plisy) S
(e S31) 1l o 2alS ol

Los olLT S Ty il 53l s Cagb, S
Ak e b

2 e G5 S el il Sl e s L
L del 3 oL 5 sl accnd S8l sl g
s RUleBase &5 0 a1y 36 5,5 SO

DBl s A M S S ol s s S e

&La.: dgM‘SL@h};JJ Las| o g q,:ﬁ;\b—\' d}-\’:

. s _
. = 3 i}
slald T N 2 CH I 0% | 2
39 Y % : £3) = \%) \ 3 3

C ~ Be) = “—, ~ _E Es) di\) s) \\5 A) \,)\

2|22 2 < 20 = RS e D e B B

~ Z - — . ' —

),
3 o < o < o o

T |55 |2 o < o bt < > It Z D
DS I < = 2 > < < = £ = =
B
,

> < 3 3 < - 3 ) < 3 < — o
S o o 3= ~ - - 3 < 3 - = >
2SS |2k - > = s By - x < a
<
),

~ o > > - > - o

12 < t -~ - ~ &x b ~ o o o < 2

X < - o ~ < > - > > <
= < = < = < = < = = 3\
a—




WA Sle ) opled ) by oyled YT Jle a5 ,0b 5 Wi dlow

aY

Jsdor ldas 03 p s o, S a1y Gl 5 ol
e b ol 5 el Ol (F) ojlad
el (OS5 5 SE 058 00,8 ,6-3) alas o5 5
e Ol plss slgns S(Y) oolad 5y 5oa

Cﬁij—nﬂ-@ CU J.lJLM (Y') a)Lw.: JJJ@- U’UL"“J"

el Vil ol g o 5 blas Lalla! (MBF)
sasie Ol Jlade op 5855 (MBF) a1 Ol 5
o@_mg“ WJle L;b_; ol ajjfd.a.)«é.c L;l:u" IRUAY
L =048 4 =0ITTTL o

14, =0/08

S 5 dsles S sy Gl o i

-4 -2

&Lﬁje‘)}j)bﬁ)TwJ_Lon(dﬂo‘};)J;*i
LaolKsl ASW slie ool (S5, 5) o5
G| (2) a)Lo.\j: d}-’\" Cjﬁbqw

0 2

~_ Componam 1
MBF jasls Gb ol gsuéj;—" JS,};,

sl gt sy MBF 2xls o odle
Gl o 3 e glapar s Kool laas
Sltser e il et Gl S
ASW Laxls sy e 0l (ASW) Sloes
O3 3 23,5 033 NS s s pdy S Ulse
s o 0Ly 8y S
Ll Sl slers S s el sl paxla
=+/004 s ASW2 =+/:\A0 A.SW3=:/01V1
sles ey, S 3 ASW i o SYL ASWI

5-Average Silhcuette Width



Ay

(ol 5 Jlwajlgzr Olul) (plos gy gy 53 (51 Glaas gooms 5 dlobus )18

ol 5 e )lgr Dbl (ol Loy oo (2,0 nKils palis £ Jyor

; ) _ 3 . . .
oo a A % T i % =S ™ N X 3 2
3 v Y \ : b 3 v : \ 5 ! -
Pl A 2 Nt JS —K \9 s \9 N [‘J \/,\ s
- > ~ o =Y < 2 2 \5 P a B
= | = - A NS ) > ~ a A - _ \
~ ~ — N - =~ ~ o ~ 3 < Z o
Z o < N b %
~ <
— s o N - -
3T e MY = e LS i< o e = 3 5 I N ;
S 2 | = = C > S < X > 2 ° .
> > > > > | | > > > > > > <
I ) T e e
\
3 » | >~ 3 3 3 — - - 3 > — — \?;
:

QL’Z_MJ‘ Lﬁ"l_‘b uj&.h ‘slét_..a S Y ub‘ V"b“)j_ﬁ‘
MBF sl asl 455 b s ki 5 Jbwnlen
o 03 2 e 3B ey, osliza LASW
e (ILWIS) 5 (ARC-GIS)G.LS (sLs i1l
dt_,w‘ &‘LGJ LSJV..: 4:;?-[4 (2,) c)Lo.»j Jg.\;' C«w‘ o
L s ad e S bl ol 5 des Sl
L;l_a: ojjj/(f,)o)l.o_.i Jg-«; U’“L""\ ﬂ.MbL;a olés
£689 OLSs ) s MOEE S a8 Ve 5 S ¢

s Jold 1 Ol mla 5l e kS

11
12

8
13
4
10
9

SLdsen 5,0 SSka (8) ooled Jsur b

ede w3+ T s sleas S S (ASW)
5255 g oSl @ Glate (OIS S o ity o 7
A Sl el o0 sl g 5 ol e S
535 0 el b op G5 alols
e e o, S LS aS ps oy S Ly
oslod JSidis wloan Jyl oy 5 L LealKa!
Ol 1) Leal&s) Sligan 5 s ol 31 0l5me (F)

.JJ&.)Lfa

[ T T T
0.4 02 0.0 02

T T T 1
04 0.5 k] 1.0

Sihouette width

Average silhcuette width © 0.34

ASW LasLi b koKl 5 pds 51 5 Lo grad Ol5me —F K2



WA Gl ) oled Y als oled XY Jlo Jasee (g3 540k g LS ao Alons

a¢

GL s ad > B, b bt g b e Dbl gles gy ab-f IS

i s bas geze i) G Ol 5 dleeler
Jsl e, S 1 plas 05,8 a bl (5L s
e33 05,5 Oliles b5 s p lasl b s S e
OB e plal T S35 slael 5 S5 a 58
e slasl L 0B e s s S 5 S5 5 06 5
33,8 o e 55k 55l oty (S e
Pl a3 NI by (650 0 208 L sl ey 5
Jalan0/008 Jliswn 50 ¥l bugs K
A=VY VL glos Lo ge Lp s 05,5 hoys VA/AQ
SN Gllsan (o, e ol S Sl a s
slos g U £ 05,5 5 tdoys OF/AVUsles
310V Slisen 5 e ol Kol V=Y SVl
as g Ll L3 Ol Gy Lo s YV/VY

Ay el e oman 5 sles slasy S

& S e
3 L ST 85 53 S50 Dl A8 Lo
S Lims oy t05ln fon e S5 581 a0l 8
sins 0L sl 5SB o tege 51 S les uslis
Jae 53 Wl 8l ol pns e OF (6,8 Ol
3 55 2 GOME UL L el O3S 015
JSor o 1 s e 0155l 5 e 5 G0
3 8303KS 8 ol e U sl dddb (g b
adaie U Jgl add 03,03 (55,5l (5 208 ()l
o | s b s ey Dl el
13 Ol ol 515 53 a8 (86 b Les (piomen S
e S (Fide S0 S sl 53 (g S5 S
534S 4SSk L(OF NYAVOL S saus)ssls oL

dl::—M" DL ‘&:A_w‘ S WY OJ‘J QL»:..:(E. )OJLQ_J:' Jg_&



a0

(ol 5 dlea)lgzr Olwl) (alos sy aigy )3 (55U laas gamms 5 ailalus )18

St am e il O Gl 5 b slaabels s
el e Bl Oy g 2SS 5 BL S
o 3l aasie ol 455 s 40 (e sl
5 b psle Olallas 55555 4 pamie sla S5
P A e Ay Slaesls 3550 53 el (S

.Jﬁ&gw&j@)\)&g@

pl

23l 0489) 05 games (53l (0SS Ll
i oI s Ol (e a2 L
e

e a5 S (1444) Sl oLl
R PSSP PR (G FY B O PP T2
s

5 Lolar 53 (6308 d(ATVA) ¢ daes o Zoiial,
(Sl pr Slides awalhad (b Slgatonn
YL oYNa0 50Y Ll osld

L8 slads sazme (5555 (\YVA) (25 0 (gl
A Ols = of glas )8

Slaaliy gl glas 8 (WWAY) Lo (sdn s
FOlplnl i (50 s

(ol 5 Jlowe )l bl am5 5 5 asl 5 Ole sl
Bl 5 s i Sl el = b (1YE)
sl

bl gladsldle ((140Y=Y 00 )) (bl pa Olosle
ok 5 e ler Ol (slealSans|

STV ol 5 e ler il Ol 05,2
ldlas 5 g5 b Cislee (VSO

oLzl Ol gl 5 ol d(OTVE) (Jskg « Slomde
L ply oK

foel OF 5 515 ples 4 glls Oliwl (L3 gmns
5 sl 4 U glls ol S gl eSS
b35S i s, dad 53 ,,w 4l 08
H}U@\—{‘J—E’}LW‘QK’)f;WUJm

> o =l sl e 53 e e S5 L s e Sl

Lo e J sl a s s s
3l g Cdsdida g e S et las 5o
o glrens L 8w 5 ddime ab (0Ll
5 byl Gl ST g 5 55k,
05 Bl 0 ) 5 Ja sl sl g

Gl 5 bl dlol= Sl slaag o) 5
s Keal 5 e (S50 295 s> DL (g3
g plS St o3 St bl (s
b e i) sl SSEL S
b 5 605 0 e 2Ll A8
25 (o Obled (rb

sl amg 3l ples Gble Jsb L5 G o
Jhm) 55 et glos agy B0kl o yr) OS5 )
S oaSns e 0L 1 ples 4l av a 45 (Ol
Lol et 5 om0l 05 gl amban aob e
Sl 88 4 Canl oS Sl 55 gl O s
s e laagy (nl 53 BB Gl e e 5 &S
S ALS G e e Gl el (See
e 5 S sl [ 4 bl oS e s K
OalS ¢ o I il sl o ledmenst yae s 50
OV game i8S S ol hla sl Ak a5 e
ol S& s Olial Jle slajly Caol 5 2153
s ol 4 dies SIS BB e lkS Y
So b Ol s ples 1Bl (glaj e oo 5 (5l
ST Il 63,8 13 5 e (6,2 skS ¥oo il



WA Gl ) oled Y als oled XY Jlo Jasee (g3 540k g LS ao Alons

an

o i 3,505, (OYAY) QL gl (ol sams
Cbli Ol dlapin ST Lo 5 4520
L) s
Al (6 sy 48 pezme (VYA 05 Sl ((ghorms
gﬁ.li ol el ‘<u"l§" Sledb L;Ladub)fﬂ

Sy Ll 36 sl 4 ) o5l

Ol o821 ezl Ol ) wlis

L Olpl o3l by 4zl (VYA (B oI5 (63 50
b 53 (638 g i ) Sl esla
oS aal 0Ll - bl el pre
e Lanaly bl o i dugd o805 (i)l
O S

BjarneK, h. & Denis R. (2001). Weather
PredictionUsingCase_Based reasoning
&Fuzzy Set Theory

Brianp, M. (2004). Anon —liner fuzzy set
technique for combing precipitation
forcasts,20thconferenceon
Meteorologyical and Forcasting.

Burrough, P. A. (1989). Principles of geo
graphical information systems for land
resoures assessment. Oxford university
press.

Burrough, P.A. (1989). Fuzzy mathematical
methods for soil survey and land
evaluation, Journal of soil science .No
40.

Denis, R., & BjarneK, H. (2002). A Fuzzy
Case_Based Model for Casting.

e OYVY) ) das SLSIS 5 Dol (Slmde
o Syl i 1o 5 Ol

V) o) ol dnc L3 ps ¢ i o 5
o zils (Ll ar SleMbl slgain J sl
Olgas!

~63 J,S 5 (5L pi ((VAAR) Sl
oSl 0l LSen 5 ) 4 i Ao dax
sl ol el

Sl = L e 5 glas die (V44A) (SL U518
OlalS bl (o )OT oe slas )18
oSzl Sl lasl (s, dal> 0L b 5 e
g (g9

(SSin glaas gazme (TVA) Wielile o pedle
Olo S sl g oKisls ol yLix]

sl 5 s gy OYAY) o Sler (sdame
Glaae gams 4 a5 5l eslinal L St S5l
rler e SV e e (5L
ol 0 slas LS 5 (5L slade same
Ol sk 5 Ol

Sl 5 sy il (OYAY) o Slexr (ghoss
= Slaas games 4 o 5l eslinal L S (5
ol fn s SV as samee (5L
il (glas 1,LS 5 65 (slaae yame
Ol sk 5 Ol



Geography and Environmental Planning Journal
22" Year, vol. 41, No.1, Spring 2011

Application of fuzzy system and fuzzy clustering in climatology
(temperature zoning of Chaharmahal&Bakhteyari province)

D. Rahimi. G. Valipoor. H. Yazdanpanah

Received: 21 Desember 2009 / Accepted: 13 October 2010, 23-26 P

Extended Abstract
1- Introduction

Zoning techniques, including point and
linear are spatial data analysis methods.
Classification systems typically measure
the distance and rely on probability theory
should be. Classification is done using
numerical techniques (zero and one
binary logic) and non-numerical (symbol
processing field and fuzzy logic fuzzy
set). Temperature of the portion of solar
radiation energy is absorbed to the surface
effects and energy is converted to heat.
This article has been tried using the
system and fuzzy sets are determined
temperature zone Chahar Mahal and
Bakhtiari province.
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Case study: A study area of Chahar
Mahal and Bakhtiari is an area of 16,403
kilometers (Figure 1).The province with
the average height of 2153 m and 3600 m
elevation difference from sea level is
considered a mountainous region that has
a significant temperature differences.

Material: Data are used, including an
annual average temperature data stations
Province (Table (1). These data were
measured and recorded in the period
1976-2005. Table (a) shows the average
height and temperature stations province.

Table 1- station temperature profile
of e Chahar Mahal and Bakhtiari .

Station Height ten?;\)/:rr:tﬁe Average Max| Average Min
ImamGhaes 2400 10.3 18.7 2
Broujen 2197 9.1 18.8 2.8
Beheshtabad 1670 13.7 222 5.2
Dezak abad 2150 9.8 17 2
Solegan 2170 115 19.3 35
Shahrekord 2061 11.8 20.2 3.4
Avergan 2440 9.3 16.8 22
Dezak 2280 10.6 19.3 18
Kohrang 2285 8.35 19 2.6
Lordegan 1570 15.2 241 6.2
Marghmalek 860 201 274 12.7
Monj 1430 16.1 26.7 8.1
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2-Methodology

Methods used in this article are based
on fuzzy logic, multi-value method,
nearest neighbor classification, indicators
of class membership and the amount of
members in the categories overlap. For
nearest neighbor classification method
has been used in the Euclidean distance
fuzzy logic (Function 1):

D(X, y)euci = VZ n (Xi _Yi)2

Fuzzy Membership Function indicators
are calculated using the following
Function:

)

FBF z(X)=1/ { 1+(Z (X) - b1—d1/d1)}ifz(x)< (b1+d1)

3

FBFz(X) = IF(b1+d1) < 2(0) < (b2-d2)

4

FBFZ(x) =1/{1+(Z(X) — b2 —d2/d2}Ifz(X)> (b2-d2)

Functions 2, 3 and 4 are marked
degree of membership (FMF) Edit in
clusters. With the help of these functions
can be created between users and insert
the terms of their membership in a state of
optimal and possible.

3- Discussions

Fuzzy inference rules package (Rule
Base) created is the most important step
in the use of fuzzy logic. Therefore, based
on certain principles of physics, was
created using the correlation relationship
between temperature and its effective
factors such as altitude, relative humidity,
latitude, longitude and precipitation
depending on fuzzy inference rules. Set of
fuzzy inference rules include: If the
increased latitude then the temperature
will be relatively low. If the increase of
longitude then the temperature will be
relatively low. If the increased of height
then reduce temperature extreme. If the
increases of relative humidity, then adjust
the temperature.

Inference rules based on closed FBF
index and temperature are three groups in
the province of Chahar Mahal and
Bakhtiari. Figure 1 shows the temperature
groups based on FBF Other factor
affecting the temperature is classified
index ASW. This indicator shows the
influence of different groups on each
other. So the index value (ASW) in the
group is equal 0.559, 0.0189, 0.5176 and
the average index equal to 0.335 in the
province. Figure (2) shows the
temperature groups in Chahar Mahal and
Bakhtiari.
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Figure 1- The temperature groups based on FBF.
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Figure 2- The temperature groups based on AWS.

4- Conclusion

The results show that in chahar
mahal&bakhteari province three different
temperature zones including: Shahrekord
with average temperature 11-13 (c°),
(cold zone), Koohrang with average
temperature 8-11(c’) (very cold), and
Lordegan with average temperature 14-20

(c®) (temperate and semi-warm).The first
zone with ASW and area of 0.559 and
18.89%. Including Borojen and Pol-e-
zamankhan,the second one with ASW and
area of 0.018 and 53.97% including:
Kohrang ,Imamgees,Solegan,Oregan and
Dezak ,and the last zone with ASW and
area of 0.517 and 27.13%inculoding
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Lordegan, Monj, Marghak, Beheshtabad
and Barz.

Key words: Temperature, classification,
fuzzy logic, fuzzy, fuzzy clustering,
Chahar Mahal and Bakhtiari Province
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