[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

VWAL Sl /o5 oyl / o dlo / (b o 5 (55,58 053 5 p 5o

$36 Do 85 5 o3lismel b S Ul ol g5 551

Y \ Z.
‘5}h\b :M.J.:.w_g (S Hhaeo :J_(a\.@}

e A~

5 g el T 5 SISt G oalic] b ST s o gt 5 i (slads 1 i S JUEH ol 55
Sl miss S s 25 4L gy ) ol 5] e 5y Sl elisd SC U sl 350 5 s sy etlign i) b
il Jdeo g3 0 g s paPilin G0 sk w0 s b piie e Dl Colg g0 g 00 s W] 4 Ly o Dldalis 5 arJlbo o) e
5 ol iy Vot I a3liied Gl gl qmeiend 25 4 5 e Ll b 5 sl sl b g (ST il e sl
At G Bl s p 3 sl (6 s it Cemns Ly hais (a8 M L 3 5 s s Sl e 0 40l
QS ity sladdo okd wslicad] ST (K 15 5 g bood JST 7 250 shite 40 550 (sloabsazms 4 B 1 oo & a5
Sde 5 ladis plg) jJdis 4 4z 57 b g jlie) b 4l Comilom folowd 5 e o] Cows 4 G55 w5 (s S 22 b B
il oo Olira 2 L

o plal 1 3l sttt b a5 3 l0 33 S b 4 Ui o olipl Bl Sl ot 3 5300 O e 5 iy 4 53 OLES gl
25 Al ool g 5 sy S reilin SR b 5 Ko Ly 0 i 3 4 35 gt S Y3l Ll

S5 g 55 ST J] ol (3 g5 w0l G Al g 0IST glao3l g

L35 e il (Pedo Ttransfer Functions)( PTFs) Sl Aodie
ol b s g Ll ¢ S, sladde Jols Guee c : :

o Sl Qe 50 slade Jo SNt 3 Bl )y (S ) 2 e a5 S
}uﬁﬁj_;LgJ\dJ_ﬁejl,ulaSSb’-rygL,;)&uJ.u 6 s LT S 0l 5 SUst i lises s yas oo

S St sla  Siy 5l ol NOW A : i
“ SbasSis el oo vl S5,y gy 5 3ol S e ol el LT (sladuts

5,8 e oIS (3, lS s aSliils (b S HLiils L)

Olghol ms o815 ¢ s p ke 0aSils el Slskud .Y

o)


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

allas 5550 glasuite o Lol Do 0 B L 5 Do g e
el gl Ot Oliabl pde a4 BLS 1 5 3L
L s S, dde S s Sl S i on AL il
S0l e 30l =l 03 Bl ) 4 ) e DALl
sdds s> 4 (Fuzzy regression) g3 O s S5 ol
AYF 5YY ) A0 ) s S eslaad gsbl &g S,
(YY) 0L 5 LSUE Lo 5 5L s (530 O g S
g 15 S0 el b st 0 S5 Joe LT s 5 e
5 anllan g ol (g b Ol OF 31 L sls 13 a5
s osla, ol 3 S ges O Cilises (glaag YT
s S5 L dslae Lo (5508 0 55 Jis (351
(o 8 Gronln ol o 3 5) o 555000
Sl Sl S o Sl eslinad (S Silay 352 s
WS ol il 3 0w Sy sladise S5l 5 )
SR g 5550 (A) Ligelils 5 (V) uialS Lo g 5L s
L1y (Jsmene) soll O S5 (V1) OLSGs oS s S
sl gla o 8 il Calitee Sl 515U O S5
ilie 3550 (63,,LS lawges 5 b xelsl 3550 (S8
oslps el plomil lalllas s 5 550 Sl sl 13
S B s sadaaxl e (7)) (ol 4 015 oo (36 05 S5
Slac b 0sls OLES 5 (6508 Osam S5 2o ol i
i (g 55) bt ladis an g 5 Loy 3 O (53,008

Wl S Il w350 e

$5B slasl 5 (550 slads seme
J—i)J—AJ‘—‘:’LJj—’JJt"j“U‘)W&—iX“\—:Spr

Sl sl o 358 o 5 G b b w {5V

V' XeA
xA(x):{‘ A A

b 10 sV | (S 53 4s pemme 3l SOLES s ST
A4S Sl Al e cbgﬁio}.b 031y anw g5 [+ 5V ]

Cu‘jMJ#W[')\]@)LJHJ&JM(XJ‘)—M

Ol clian (5, So3lsl o6 (g 2aS au e Ly 5 (Solo
3 Laiss S5 4 ke 4 ol 1 0) 53 5 e
Gl a3 S Oy lss e le Jde s Lol O 5
e s Sl Sl el 4 L sed gl OIS e &S
QA VY AY) 5,5 o,z (Artificial neural networks)
35 Glaiie Da5m 83 25wk By, onl (ples
o bl s ol sl T 4 bg e Slaslie 5 adlas
SLp i 534S 01 Jls 33,8 o (25 G35 5 s ke
e G330 Ly, U laliie b leyes (St aile anb
Aol pladise 5l Jal i s et 55w 55 b e
o LBl Sl e SISl B s 5 S e g
s glss L g it SLbl il badde ol &5 gl S
slasdody plel Conle g 5 L ps Bl adls
el (6 S eslal sl 03 o 8 L S L o e
N rSo e e s a4 (St s Dls gt
ol 0o U glas seze l  cne sa S
i 58 S ea A3l 55,8 S Sl e AL
Shaiead i S w5, S el s 03 (g3U glaas o
G g 5 S aib o ki ol s S 4 Ol e e
OF IYP0E) 5 S oylal ol bl s s

(T0) dis s o V450 Jlo s (36 slaas yoms 4 ka0
delos s a4 ol i JIB G 4 Bl
8 Bl e et 5 e Sba a5 alie
Gl SIS el i a8 355 e Olis bl .S e il
e e) ool Loalal pde Jols slagton 5 LS )
WS el s ccul sl Sl (Uil sladelin o
35 GR35 it oSl Oligabl pds 355 0 ol
HJ_EJ)\.L:\...‘C.M\‘_QL&\C)_IJcu'j‘_;}l_{»lty'jjb
35503 4SS b bl 535 5 e g (g5l slads pers
At (el e ol s oS (G S5 slad e
NGV IPYS WP c:.p}:

5=l Jace gl ol Sas Jge S5 Jle SO s

oy


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

‘53\3 ‘)}:.w;) )‘ A}Lﬁ&.ﬂ‘bbj\” &;Su.ﬁ‘ c‘\,s U‘:')"ﬁ

LTSRS

Foe Osrm £ o g JUEN il 5 515 5 Laesls a0 gooms
o gazma | e ol Easn s eslital 3,40 slaesls
53 o s adkie S w5l el Sledll
5oL Vo r a3 de 53 (641 4 ges el Ol J Ol
s e Yo po e Vo sl U olate slaaSids )50 4
plasl aSid a8 e 53 Wl (g e Bl =T b Y
(o 3 S ey deo s el S Ol g S
(SP) gl csby dos 0)) oy Bs) 4 Sl
S = Sy iy an 6,503l (0C) JT o S ds s
sl b b 5 (225 5 Oaml 25 (35)) Sal ds s ((19)
a3 e Sl (555 & 5,585 (CEC) 5518
=l s O3S )53 6,8 oll 5 oy 3558 MY
O S5 oo ol L St (058 5 pland JU)
oS olS D S et 5 (Sl Jili (55)) J gone
seslS Il cd b a5 (¢l - (Stepwise regression)
A5 esls 3l (SP) il by Aoy 5 (CEC)

38 O g S
s el (5Ll g S5 5l eal s 4 S @ a5 L
3 ol b s a5 Al il 35 (sla e
sk 5l b et G S5 51 ol s,
L O S5 Jde 3l eslinad S Ll s e J
sdalin pslie o OOl &S o O 5 55 (g3l ol o
Wi b5 odd 5550 sl 5 atly ite 0 by 0l
el 5 oLl ol il e Je Sl s plel 51 L
S P e s e ke (s (65U sl el oS Ju
b S Cal 0T Bua (ot g S5 e g 0l
Glacel) ol c(Y1X1) 50 5 (YmXm) «ldalie ac same

:45.,@@:44_(_;)}1&,1)...)1&1)1&0 ©ob

?zf(xj:A, +A X, +..+A X, [v]

X; = (Xjy5ees Xjp )3 1=, m O 53 aS il e Jbe SO

oy

[Py O P R LT o A oy pae
X 353 assame S5 Sl Jsene 45 garme o sghe
2 s gt 0okeali

S Sl Glas gazme (3L w8 sezme S oS S
o3 Sl at g oMt b a0 gliael Cusae Sl s
e b a4 L) By () Susas mU s sd e S ) ]
Ol e [V T3l 5 e & X5l e o w0 (A®X)
Aas o Lo A (536 48 germe 3 jaie O Ly pae am o
X b Gk ek 0L sl 4 A®X) i sy
Ol o an O (s Sl 5 Sl A (536 as gare
s s saze (o ea el A X 1S Gl sas
ol oS Cews A s Lel co e a3 S X 5l bl
(0 o 3 A 2o L)AL 5 odd sdsb A 5~ il
A= {xeX; ARx)zal :ina Oly a4 555 0 03> OIS

S 2,08 bls 534S Lol (550 Slads sazs
SLa S SHET L ool Sl oDl 4 5 s glze
S0 Al 2 i (g3 slisl (1) S s S ot

el 5 g 4 e (550 sde S gae

X<SL
L
x=S sk <x<cC
Nw=1 S v
X)= o [Y]
R_X C<XSSR
St -C
SR <x

g e o3ly 0L N=(C,S5SM)r sls LN tlte (531 sus
5o sl e oSt s Shslasl 5l i C sus
3o (S=E SN S A s ks e sl Nl gl
I s ST Ul e 2 e il )l N e (5L
ool slg ok (Su S ol e ) e
(CS"kS s 0 N sl 5338 0l 56 (G sl

Sgd ol Ol


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

AL B L ey ke e iy e 3 ol S
m.ﬁb) J.,\_AJ‘ f}H&ﬁcaMuﬂﬁQ\ifuﬂ
Dy Pl s slde il K Ol 4
n m
:m(S,L+S.R)+Z (SiL+SiR)iji V]
i=\ =
W 3SR

Z:m(\+k‘)S‘L+i[(\+ki)siLixﬁ] [A]

i=\ =
Sl LT Gl Jhags 50 4 050 e 0L bl
aasyg L gh jlude ol o Jae (Sensitivity analysis)
el Lol IC lgabl jasls 5 Z oS olgl olie
Y 50V) el
Cosme d dds Gbzus e & 50 Ll w5 L

:(j=)»...,m) .L;JL;« Cawd 4 3

[4]

WGy sy 53 BN 5 R 5 19 @ISl b s
B ) e e I
((j=Vem) Ao o

(1=h)sE+ (- )i(sfx) €4y

1=\ i=\

(\—h i(ks X; ) C—i

1=\ i=\
(V]
si=kisi adasl, 5l sl adalasl s 4 s a5 b

G| C“] ﬂ.g?.a )| fh cdaline )‘J\.S.A Xij B

%‘i‘ 5 4 S 3 fdp 5 3|

. Se | e o N — C.L R -1 =

Q)LA.AL Lj_.J..A LS)D slael Ai —(ai,si 58§ )T, 1=)\..,1

ccpujaffdu;ﬁj)uiﬁ Aiti_);ca@u]c.)\.\.&b
g el s 4 e gl se S s sl

o C

§= (). @6 @) [¥]

fC(§)=a9+an\+...+a§xn
st(g):s,L+s\Lx\+...+s%xn
fsR x)= sR +s§x\ +...+s§xn
kst +k\s\Lx\ +---+anrL1Xn
G sde S LY b ot Sogie ol il

C.Ml':).vﬁ) Q)}»ﬁ@d\y‘jacw‘ ’_J...a'""'

S Gl 2 s
Ol G (36 e Sldalin )36 ol o b 0w S5 52
d&ﬁﬁd‘ﬂﬁ@cl:\,,n ‘Ki %\J.pASCﬂA

O G Fopp U = U QS Wy Y

2L h u‘fJ}f 4 S gas 4y gl JBU\;- i <j=\..,m
Y(ypzh 5 j=)..m (7]
Bl e Bl Jde s 2 03 536 L pled Lt
o yie e o olg Je 55 oS S e cpends Jl b2
638 350 0 55 Aty pote ol sdaline Jllis el i
h jlaie asbh o3lll & Blas §(y) ox e Jaw 5 OF
gl Ol an 15 0T Ol o 5 358 e Sl )8 oy
el &S ) Sl 55 03 b5 (V) 58 end Jia lizel

0¥


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

‘53\3 ‘)}:.w;) )‘ A}Lﬁ&.ﬂ‘bbj\” &;Su.ﬁ‘ c‘\,s U‘:')"ﬁ

ol Sl 555 Dol 0 b s Jbe ) ol il
33 el Koo SB s gt Sl i b iite ) S
Ol an (AT S 5 ot s sl pine Jis |
pS s pS O S, Slles (b s s e 5 gle i
S JB I e gl 53 e ol S S0 Gl
S il dde ol S s il Sy &Y s Ll Ll
WAas e 0L @usaﬁom Ll (S50 S gt
S i 5l 0l o S gLl Cos by Ao s g
slazel B L JT 0 S Olses 5 00 Ao oo Ao
Lo pps ady) pSile o 0 2L oL
SCEC ol 5o G\f” ! » (Mean squared error) (MSE)
ol s w0 Y/ 5V/OF Ll 55 4 SP
5 30 O S5 Sras Sl eslial b SUIG 55 slade

u\.:\)—.lvg;d o3> c:.p}; B S (Y Jj-"") L esls u:’J‘f

S35 Jold b b (G50 g S5 doa
dw JAL.Z cedalin C") YO )‘ oalaiul L <JJ\A U’?fb‘ J:’)b" BE
BE cO_,.ivMJJJJIO.gJSM)J ‘Ls’ﬁ:lgd"u C»”JJJQJ:M
Load o3l Y= A + A+ Ay 36 Ose S5 Jbo G
e L sl el AL 5 Ay (AL S ol b, s
Ay =@.SUkS)T 5 A =(@.Sh kS @)y
CU A 4_14.") 4—,’,L,'j o QT ;..L\.Jal.n g‘, :(aY,S,L,kYSI“)T B

Al o 03 5 D se 4 Sia
YO Yo
Z=(\+k‘)S‘L+(\+k\)S\LZXJ-\+(\+kY)SYLijY
= j=
(VY]
O sliad cedal 2 YO 4y a =g L 5V alaly 5 b
)‘éJw_w‘bch&))_bMC,_&‘JM‘PJP-} C.A“J_}bu
Sl llesle (=) ol sdalin U blae s gdoee g3 h=2/0

/oSt +~/OS\LX\\ +~/aSYwa +a® +a\cx\ +a,Cx\Y >y,
ok St +-/0k\S\Lx\\ +~/01<,S,Lx\Y +a© +a\Cx\\ +a,Cxw > -y,

Y]

s L () Gus s il JLasl sl

o0

sl 0 es Ll

52 0dalie sl a5 25 5 o paseia 4 daly 4 g L
WJde (5L ol o sl Jls BT S CRGIEPR Y
Cppsbime YM iy 55 Ly Z ks 16 (55l i | Jslas
ol e S L e ol ol staliem Lo ol A 5
ador Sl cadiee (sl fg) an aS e 5) @ 5y et 65
Q) <l J> [} (Simplex method) Sheasws 535

e 2l

Sl il o 3l s b et O S5 sladie L5

53 .o § & 40 (IC) (Index of confidence) Olueb! ,axLs

((Y7) 255 0 o 05 25 S0 1C Jlne B S5 85 0

IC oy SSE [V\]
SST

5 U Ol sdizms g gemme 5 4 SST 5 SSE Ol 5 &S

SORNTS] JUPRVE S SUIPPRE g

m
SSE =7 (y;-Y)'

i=\
S SLyY L N0 R
Y Y

SST= (yi=Yi) + 2 (Y;" -v))

i=) i=\
2 s esls D8 ar e OIS e 1 Dslie (SAS S
Jios Olsme i il 6 58 S IC s o5 1, e 2l
slsel e SO L s ol ol oS Ol ag

W8S s 5 ) el

o g

o3 el 5 50 il la e 4 bs e glaesls Vi

s e 0l Ll (bl Laxtls to ol jen w0 1 (g3l Jube
LSl é’)_ﬁiﬂ @U)J ool sl C.w:;s\...@l:.l

.C.w‘eMdb‘Y J_},\e-).) J}de;) Ji:j))"osu.’;w\


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

Sl JUSH l 5 550 3 el 3550 il sla it 4 gy e glaesls N S

(1) glasl b, 5358 Dby s b B s DSal Doy D Doy SWllas bl
(Cmol+/kyg
YA 2 AN VY Yo A Y \
g VA/$ VY Y \n% Y A3 A
A yar (AR Y/ A% A T s
N Yo V/4A Y/ Y4 A3 A \
Yo s V/oY A YA 4 Yy N
A Yo/f AR 1 Y 4 \G! 4
of ya/v V/OY VY/$ Y4 \n% A %
oY YV/A Ans \o/8 YA A 3% A
0 Yo/4 YV %% A YA YY q
N YA Y/ V0 YA \iZ \t2 Ve
04 Yv/$ V/SA VY A \Q fv 1
£Y YV \7A LYY V4 A \C VY
i YY/¥ Y/OV Y ) A YA 'Y
oY YV/A Y/Y YO/Y Al Y \\% VY
oY YY/A YV Y \V N Yy 10
4 Yo/A VAR V0 V¥ N Y'Y V&
N YWY/ /44 VE/Y 1q \Ai A% 3%
A VWIA (VAR 1 YA A \C! YA
4 Yoy \/¥¢ % \t2 tf v V4
N Yo/ /A VY Y Y \fs Y
oY YY/A VYA V¥ Ve 4 \ A3
Y Y4/ AY Vo YA A \G! YY
A VY V/¥A VY gl Yo \§ Yy
\n% YY/A /A Ve Y A VY Y¥
AR o Wix \ke %) V¥ /v AN
Y/ YA/A /¥4 YY/AZ Ye/¥Y f1/50 YVAY Sl
fa/ee Y4/¥ VYA Y/ Y4/ £Y/0e YA/e s W
A/A F/Y /58X \7AR Y/ /e /Y Slre Gl ol
—/AA -\/0 V/¥ IAY \/8 -Y/0 =Y S oyl
V4 Y Y Y \i2 3% \ny o
() s
0f


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

‘53\5 ‘)}:.w;) )‘ A}Lﬁﬁw‘bbj\” dSLE:J! c‘\,s u‘:')‘!.'

Syore O 55 sy 4y e Foy w5 S35 5 Jeol s Y g

(C”w] p-Value ol sdalise g;?b?u c}ﬁ.« J:"]J" &]b A‘J&D dv\-‘ g_,{‘}.,o

Al 55y il R®
a b c d
CEC=a+tb(Sand)+c(OC) Y1/4A4 —/YYY Y/¥54 _ JAD
(v/vv ) (v/vv ) (v/vv )
KSP=a+b(Silt)+c(Sand)+d(OC) VoA VRV Y —/0V0 V/Y ¥4 N\ u
(v/vv ) (+/++Y) (v/vv ) (v/vv )

3B Ogrm B oy & el f oy @l s B35 51 Jool gl ¥ g

S3B O S5 e 2

Sl sy el (ol plel e 551, J1s slas)
A A, A, A,
CEC=A. +A,(SAND) + A, (OC) YA/YY — VAV \/45 _
(Y/YA=Y/YA) (+/2V=2/00)  (s/ve=v/en)
SP=A_ +A,(SILT)+ A,(SAND) + A, (OC) SANY —/FY LO¥ A/OY

(vfromv/on)

(v/v¥=2/0%) (+/YY=+/YY) (v/ve—r/en)

(SWlas dais 51 ﬁﬁfgjlé.}).u Loy VM SYO C S
08,8 s L) G ek esls a3l dde 4 ax 5 L olS O
VFI00 133 55515 als b b e =2 /0 lzsl o
AF/00 1530 3l 5 pdie OF 53 S @35 o o i ooy
el (V500 5 ONVY 5 0/4 +)p 05zl e (536 s <
515 ;=eS V100 3 CEC Sl oS 5,05 OlSal 45 e ik
Gedd e SO s e s STl 2is YY/YA
8 S 50 i) 4 il (28 L oS 0T il CEC sl 5
Sl b e il SVE/FY ade i (YF)
2 S35l ols e b ed s (g - Se sl e (soslsk
el VIO iy Sldllas abad s
o S sl il 53 oS 558 oL Al e L
Jae 55 s s 2l e S e a5 350 0 25
dy S L it palie w315 0 il 2 oS30 Do S5
Sl Jl 4 by e aal 5o el 3V skt e

ov

oo ) oslewl L Y adal, LJI;\MA s 0 o e
J_>- (o ..,\_isjf eldla CU sl J.'é\.,b- @ (’U‘E‘ M
Gladis cidie glak gl o (g3l B> Jl
S 56 el b dde Culg o el cs 4 il
«hls (el s ok =V ko =-/v ke =0 gl o
(Y‘ J)J}-) .)).v ('/O )LJ.C*\ Ck.w L Q)UJLAL’
A =M/ /YAy /YA,
A= (=AY Ve /o88) 0, Ay = (V48,00 )p
L el /A0 1 OTIC oS (g3 gy Jio b 5 il
R ST
CEC = ("\/yr,y /YA Y /YA)p
—(-/VAY, /¥y /- ¥2) SAND +(1/ 45,1+ ) OC
= (/e /YAY /YA )y
~(-/AAY, /¥ /-¥4)r SAND +1/45 OC

by A S s ot edd sdalin polie 1S5 0l 4


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

g oy Jhe 2 I el IC
o/ v =(YV/YY VAY, VAY) + (= /AAY, o /00, /oY ) xy +(V /A8, v, ¢ ) Xy 1¥4/4Y +/VOAQ
oY yo= (YV/YY,X/00, Y/00) + (= /NAY, +/40, o /oX¥0) Xy + (V/AS, v, +) Xy \SA/SY «/VAA-
Y yo= (YV/YY, Y0, YXO) + (o /NAY, o /v 8A, +/+OY) X+ (V/AS, v, +) X¢ VaY/VY +JATAY
/¥ y = (WYY, YVE, YIVE) + (o /NAY, o/, v /00Y) X0+ (VA v, v) Xy YY¥/4. +/AVVY
/0 v = (VWYY Y/YASYIYA) + (=0 /NAY, /oY e /o ¥) x, + (VA% ) Xy YSA/AA YLYRR
/8 y= (VYY) 4+ (o /NAY o/ e e /o) Xy +(V/A8, v, 4) Xy VYO AFe S
A% y = (YV/YY,0/FV, 0/FV) +(=+/, +/VF, o /2 AA) Xy +(V /4%, v, ) Xy fYa/Ae v /4584
/A VERARVAANWNA S WV VA RDECIVAVA SVARIEVAR OB I QVAYNOINED B & SVE/IV +/QAYY
/A y = (VVYYNSEY, VST ) + (o NAY, o/, /YA X, +(V /A8, v, +) Xy AARAYAR + /4880
— oy dde ol 2 JSeled
(h) s (36 345 35 cor pled by e pladl sl @) Jaa 1€
o/ y=(9/\/\\,~/~’./~)+<—~/\CY’ ~/~Y’ '/'Y)X\+(—'/O$’, ./\Y" ./\Y’)X‘,_i_(/\/a\” '/','/'>XY’ V\V/AY v JAYAY
YAl VK (ZYARTEYRIYID Py Gy, o SUFYIR SEVER OB IFTETY/) SEVAR SEVAR S B SRECN/ SEVINEYID 'S \YY/5 /AOFA
Y K (ZYAREYAREYED BN GtYa & SEVEL WSRVES BT GV SEVAV VAT D B ORE N/ SRV YL o 1OV /00 /X\ny
/¥ VN (ZVARIEVIINEYED RSN CRVA & SNEVEM sREVER ' R CRV/A VAL WEVALD> SEACV/n) SNVTIEYED ) & \VE/AN +/A\VA
/0 VN CZVARIEVEEYED RN CRVA & SNVER VLR ) <A CRV/A (VA R SNVAR B> PSRNV IVTIEYED> & YAY/Y +/4¥e
/7 VN (ZVARIEVIINE YLD RSN CRYA & SNEVAYAREVEYAD) SR CRVIA SEVA CWEVALY> SEACV/n) INVTIEYED ) & YOF/Y +/A5Y4
A% y= GANN, /o v/ )+ (=0 /EY, /08 /8O (= 0 O, /YA, /YA)Xy +(AOY, v /0 v /0 )Xy YOY/8N +/AVAN
/A y= AN, /e o)+ (= /EY ) /080 o /o QOx (=2 /O, < /OV, 2 /OV)Xy +(AOY, * /vy v/ 4 )Xy OY+/¥Y +/44+ )

+/4 VERCZVARNEYIIEVED BN CIVA A SRVAV.NRVAVORD S CIVN SAVARIRAVARD> SERCV/A) INVEIVED)> & VeZ o /AY +/44V)

= (PA/ N s Ay = (= /¥ /¥ /¥,

A.
A= (/0% /Y0 /YY), Ay = (A OV, )y

ol s 390 QY ol OTIC S (636 digy Jibo o 5 b

SP = ($A/N\e, )y = (-/¥¥,- /¥, /- ¥)7 SILT
~(-/0%,- /Y7, /YY) SAND +(A/ 0¥,-,+ )y OC
=#A/N—(-/ Y,/ ¥,/ -¥)p SILT
~(-/0%,- /Y7, /%) SAND + A/ 6YOC
Sl iabl i oo 4B T Jsda 5l S 6 S0k
slel &y so s (6308 0w S5 Gld Jde 53 ol dncsles

L?);Mdejsf)h&»e,\JﬁfJ{ﬁASMdjb

u_ilﬁ.al.u JJLL? chJ;)}bwﬁm‘jJ C}w
Olge am g o ol (g5lu augp Ol 51 S e it

iy a5 R s il s S

S gLl Cugb 536 0 g £y doo
gl Csb) sl 5L O S5 mlie die Sl s
el Ll 5ol Jes YL g, L wlis S
Cws o ko =k =k =k =V Gl e 4S5 65l
IC (o i glols (Ol (56 ol L die & oms) el

(1 Jpd) 5 (/0 Slael o 53)

OA


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

‘53\3 ‘)}:.w;) )‘ A}Lﬁ&.ﬂ‘bbj\” &;Su.ﬁ‘ c‘\,s U‘:')"ﬁ

M o i h=/f )L;&\chﬂgléd\ (oo S0 Slaesls
aslae gl v o Jhal 4 am 50 Z Sl Al 5 YL IC
w\f(\\/)twauul}_?u_»h)lm ub:b‘ e‘)l{).ﬁjl.lﬁ

.J‘}A-.’

S S 4o
Gl i Sl rie o 2l S a0
Golw s gl (3 Sl 5 5 I 55 ol gee
S e @\j} Sy 03 hey o B4 (555 ,0 s
S L et m S s 4 Ul e 1 sl
3o S b s (Kb e e (630 slasl O gla el )l
b s ize 36 0 s 0L e Jos 4 o5l 50 51 (65l
5 oMl s, S eslanad baggsle Joe s oolal ol s
Glass) o3lil 5 S L adal) 55 552 50 (sl s
O o s Ay w5l s eslanal ) 5e (glaesls
doalse 51 0l e 1 SLs psde s Ladie el ol
GBS S5 s S s Dlula S S b 5
2,8 sleds

5 dle s 3l slasl aole tie s o30 slasl 5,5
S U okl s 4 S s T G 5 ol
lo s, Sl eslital i on 5 (36 Osem S S 55 4 sel
Sl glatllr 513l slaesls wb p (556 g S5

ol Sl
3 Olgiol o oSl asn glacsslae Sl e sopts
SRl b lainsn el bl 45 8 e oISl
Sl e e B B e Ol e 00 e
Sl Laesls LT 55 S bl 4 2 ls as )l Wl )S

Z

.Jjjsda

09

L35 e Lapled ol il oo T SISl oadad e L ol
by JUst al 53 e b sl Oyl b 5 0l
b bl Lls b iie o 2 (G558 Dold 2 b
2 S 103 S eplel o Gl S w5 s el Ol
Sl Sl e diS 5 IS i il 2 S5 S ol

] ‘J":' j:‘-f‘)j’ j.iJLQA L L}.}aﬂa cCA_wb

Sl Jodoei 5 4 2
ol (3L O S5 5 Jol ladie oLl sk 4
b s h sl m 5w ol el LS 5 40
2 @l a3 bdde Olabl L2l Jlie 5 Z plgl S lde
h licie s S5 JSsb 4 tleds 110 5 F Jsl
Jioe 15 335000 Y Jute Jlzel oo Yl il 3w (51l
Sy bla g s O L oS5 gl h b sdsl covs @
i_gU.sj_JvJJALJ‘@laaﬁL@;Tﬁ&x@d;Lﬂdm%l;
ot 3 5 e e e 3 el 335 e ol S
3pdee ol s 355 5 Sop L Jde plel S Sl
Las e 0L C’L" Al il Joe Oledsl jestls s
O3l ocal o= Li oV ssu> slah b 30 ol oS
Ll Sz S a8 ol aeb 35S o e S
S5 eans ol s Al adls e sSae 5 h O S
e So ol il 52500 S S Zds S plel O b
sd slesl mhw s G b 515l e s @ 56
AL e el Olbl astls e

h slie s o4 d e sdalie Sl Sl aS &S0k
(Joe al ) (3 slael (Gle Sltie) 1 s, 2 5,50
Sosb as S e s (650 slael slalig L 5 sl
Sl s ol el sldde a3 5 Jde Ll < |
sl gy ALST s etlis bl as el LS
i ol 5 slael o 5550 O3l 5 5 anllae 5550 s
Ols=e as Iy h=2/0 JL?:"C]‘“Q‘J;J“ adl s gl o bl
Sl a5 .28 8 ks e 5 Jpine el sl S


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.22518517.1384.9.2.5.0 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

oalaul 3,40 cLA

Qyuau‘)wJg_.lbbduﬂ;)‘oﬂimﬂ‘bd)b@tmfuﬂfasuwﬁ)\V/\Vdﬁ&rw}@tﬂﬁ‘)ﬁ 2

FEA=POY amio (§) o= sl olls L0l ) (g5 S s 3l RS ey
g AL sler SLLaD) L 6 slads gaes 4 L /gu.;[;i/’.\\”\//\ £ (s alb Y

FVATYY tomis . o yde S 5 oS0 (O )

4._3'% )‘ oalaul \_> (QL@_‘Z_.pD Qb)jm aleis BE L5_j r.)\_g LS‘J—’ Lﬁ_”‘pb‘ wu Lflijj‘ AYA- 6}5 C‘j C (G Hae ¥

PN

11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
. Taheri, S. M. and J. Mohammadi. 2004. Application of fuzzy regression in soil science. Proc. of the 8" World

21

22.

23.
.Yen, K. K., S. Ghoshray and G. Roig. 1999. Linear regression model using triangular fuzzy number. Fuzzy Sets

24

25
26

Bouma, J. 1989. Using soil survey data for quantitative land evaluation Adv. Soil Sci. 9: 177-213.

Burrough, P. A. 1989. Fuzzy mathematical methods for soil survey and land evaluation. J. Soil Sci. 40: 477-492.

Celmins, A. 1987. Least squares model fitting to fuzzy vector data. Fuzzy Sets Sys. 22: 260-269.

Diamond, P. 1987. Least squares fitting of several fuzzy variables. Proc. of the Second IFSA Congress, Tokyo,
Japan, pp: 20-25.

Gass, S 1. 1975. Linear Programming. McGraw-Hill Pub., USA.

.Kim, K. J., H. Moskowitz and M. Koksalan. 1996. Fuzzy versus statistical linear regression. Euro. J. Oper. Res. 92:

417-434.

Klute, A. 1986. Methods of Soil Analysis. Part 1. Am. Soc. Agron. USA.

McBratney, A. B. and I. O. A. Odeh. 1997. Application of fuzzy sets in soil science: fuzzy logic, fuzzy
measurements and fuzzy decisions. Geoderma 77: 85-113.

Minasny, B., A. B. McBratney and K. L. Bristow. 1999. Comparison of different approaches to the development of
pedotransfer functions for water-retention curves. Geoderma 93: 225-253.

Minasny, B. and A. B. McBratney. 2002. The Neuro-m method for fitting neural network parametric pedotranfer
functions. Soil Sci. Soc. Am. J. 66: 352-361.

Mohammadi, J. and S. M. Taheri. 2004. Pedomodels fitting with fuzzy least squares regression. Iranian J. Fuzzy
Sys. 1 (2): 45-61.

Mohammadi, J. 2003. Variation and uncertainty in environmental sciences. Proc. of the Fourth Seminar on Fuzzy
Sets and Its Applications, University of Mazandaran, Babolsar, pp: 136-141.

Moskowitz, H. and K. Kim. 1993. On assessing the H value in fuzzy linear regression. Fuzzy Sets Sys. 58: 303-327.

Pachapsky, Y. A., D. Timlin and G. Varallyay. 1996. Artificial neural networks to estimate soil water retention from
easily measurable data. Soil Sci. Soc. Am. J. 60: 727-733.

Page, A. C. 1986. Methods of Soil Analysis. Part 2. Am. Soc. Agron. USA.

Taheri, S. M. 2003 Trends in fuzzy statistics. Aust. J. Stat. 32: 239-257.

Multi-Conference on Systemics, Cybernetics and Informatics. 6: 311-316. Florida. USA.

Tanaka, H., S. Uejima and K. Asai. 1982. Linear regression analysis with fuzzy model. IEEE Trans. Systems Man
Cybernet. 12: 903-907.

Wang, H. F. and R C. Tsaur. 2000. Insight of a fuzzy regression model. Fuzzy Sets Sys. 12: 355-369.

Sys. 106: 166-177.

. Zadeh, L. A. 1965. Fuzzy sets. Inform. and Control 8: 338-353.
. Zimmermann, H. J. 1996. Fuzzy Set Theory and Its Applications. Kluwer Academic Pub., Boston.


https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.2.5.0
https://jcpp.iut.ac.ir/article-1-341-fa.html
http://www.tcpdf.org

