Yo
SB g ol cblis glayiag s &yl
IVAL (o)l 0jlowd 9> 9 Comy Sl
http://jwsc.gau.ac.ir

S8 @l j1 olaiwl b (5 3L iwlw 8 9 ¥ide Jolss 3 B w8 il

" ols (ualldlas 5oL e S sasliue Juadll gl Saiua 6 yelassas
a3 oS0 (5315l 5 650 055 sl g w3 oK (gl il Soes S il lisls PRI ICHN
Agn o33 p oS3 5ol pul 5 e 058 St
AFIYN0 oy sl ¢ QYN /YA (il s s

S

Lilyd 5o p Lol (i o Glaptonn ST il 1alS 5 S 50 edle OLd (il b el
Sopde 53 Ghle g nl Gmiie s Gledde (bl ol e OLLS Jlaad ol osllasl
5 sl i 5 Sop gl il §l S e e S50 b mle s e St S
o3 Sladde 53 gt ST ol sl 5 b Sy o5 e (@10 ahar 3l b Slaptn ST Sy s
b G b s pl el Jde 3yl 1 Cossdoee ol Ol e 636 (655 wlad sl elul o Ll il e
sUlder ailae w51a 31 (o 53 (36 gl gt SWS 4 (S Ghla b Gty dde 3 Shes )2
sl a3 S plomil Agte

ol Ll 3 b dgie sbites ailaie (g paloas glaaials 55 (g 20 00 gl il 5l axul Lila g, 5 5l ge
(S izl els bl 68 IS 53 Ji5e sla el s il slad b 5SS a5 o seta ilS
D 5 ot I S e S5 ek (S 3 s g e s Do (0 e e 032 R (e e Sy
ol S8 a0 a5 L baold alade s 63100 5 (6 So3ll 0T o 5 (5,0 (lasld a3 dd (pad (o
Ao St G " e s o5 S a3 (sla kite wngr oS 5 LS g1 Sl sl b e A il
sk sty s sl whaie mlan! 5 9355 Jelse Olgea "SI s s g pe Sl Ao 5 Cld Ao s 5l
ssbea Cosae wlS Sl e S5 Al Ol 3B lede sk (BB) s 2 e Olsen
S8 e —par Sbe S 5 Ll Sl eslial b leg3B e B, 0L s 2 s o sl e Sl
5 b S pdieran SHIPE Jlie 035 S S 1o sdle &8 558 Ol e B oz 853 et 5 a3 50
ALl

Slr b G IPE Olps 0 565 L SOM) ey Sbe (2 5SS 58 (313 Jhgy & Lol 0L il slaadly
oSl Ske Jrgy O 5 e b stsantle (6306 sladie 53 (hled oty b @l

uiv_}) e "LS)L""LSJLQD le.«hu;v)) L-;GL&J B Qﬁj; )\J.; oalaiul (ajb “:"lj'b‘ BEl IPE L)\JAA U{JSVS L: (MOM)

mosaedi@um.ac.ir :45e J pos

Yoy



YA (£) o louds (YY) s SB 5 o Cblis glbing}s 4 i

26 s s 5 Y e S M 5 e S Cupas mly eSS L b gladle ey S o S
Sldde Ol 3 & a0l Wledd 4l TPE Oljee o 50S S0 5 Come sladde 5 Y o S 2y poae
4 Wsls 0L s pomen ol il lo bS5 03 L aleS @ S 1 spae il e a5 MG aug
A el 5 58l 4 el e @B e S wlE B e el ol esliad (ld Rl b ssledas o
=6 53 oS 5 Al B e Jue Ssla s S ool w3 2 bl e )l JLis @ St 5 a3
el Jlay s e alel 4 SO Sl eslanad w ol (5 El ol L 5 4

Chole et 03 dhp de Olsea e Sl 0 5SS 3B B b e S Copae b g e
A ol dgie sl ik s g L

poe ohan sl DA paa 5 an s L dodo

ool s bdde s shs el sl iass (oS S A e e e S O
4 yoms baddle Ll 5 28 dadie & bgs e A NS S il ke s
S dms il ol slaail s S Sorer LSl Sl (ol LS S Sl ol

)\ u_{_i L“w.:\) U"\ B J)Lw 0.5)‘51,.3 b QL@;— o)')fl

At oslizal w3 S SIS 5 bl A

el 1y il glaedidy St 5 2Ll Ol
OO - e S PNE oY RS (WS K PR e W j ) )
o ol O ol e T o 3400 St
cLlodds C;\} Seor s UJSL!‘)S 6LAM> )\ — g AT RS A J

Sl ol ol b oS el gaul s il
B LS s badde ol 45 Sl ey OLES 420 ’ 2ol 7o

Jole & SKS w5 el e 3 ol aes
Ol Lk e e s O a4 edisdli!
S ol by g5, ol Gl b dex 5l gl
oS 21) 35 8 o slaml T (6550 5 5,8 Sl o

2l Ui Sl e S0 b ks sl

- | Z .. o _
Slapr Sl 2lin 5 S imer A Sedhe S U e sl [ sladat 5 Laaal
SeMbl & bdte cpl 51 ol S 5 anb

Sl dnes 35 e Cins b lyls (o
pds 5 Dbl s 53 35 50 Slade I (5l
ot Ll (L lapiie 5 353 dacoaks

Ol gt GB (Shs S bize o

St pde @ s Ol ok e S

RSl el 5 0SS bzl Ol S 5 sl s O kol il
sladte b 5Tk 658 a4 25, ol 00 VP O 5 0] U CO WA
Sl s L LSS Olgea | Ledise O ol 333 3550 5 Sl esld Lilu b
(il b e S ey oladol b s il Slaal, bl s ile b g ol Gt

ol pditer 5 Ll g O J S 5 Sl
2- Fuzzy Theory 1- Erosion

V&



O o2 g (summs 8 s trod i

S sl olas ol c;\:., A gal eslazal (g5l
dbe 4 b Gl 5505, dlsl b giledae
(bl i i 4 3ledde 4 oo RUSLE
03 Gobessles sl sy ((29) WL e S8
7S el e Sb oSS S 6y sk
(1999) 05 Jrass b b okl slapws b
.28) 5405 cailhas
Sk 1y 536 Gl (2003) DS 5 i
L S S o) Sl b 5l Db e
5 e ae SE Jle L1 ol LS
e opl 4 Ol Lo pe gl (S5 sladbe
Ll i cov b Jae loeslaial &8 Law
5Ol 2 glite glac s s LA L;L:suf.,\.})Lz
2 SUL Co s sb slacid 5 aizeen
0 G b8 b Jae ol glacas L
13 Cguy Ol 5 S bl b c B s
S 6,See b 2006) OLas 5 S 26)
Slee Slgey (lel Ogem S5 5 36 slade
3580 1y K el sdomze VLI s Sls el
sdinl sladds 3l sdal Csas = A lie L 3 gl
e GSIul Sl ekl s glaesls L
ol Sl pslie oS 35 pl Kby (Glae Sl
5o pSep el odyd palie 4 (536 Jde a5
A1) wal o sy SreS ol ol i
o5l 03 636 Gk 3l 2013) 0Kan 5 OLdge
o3 5 0Ll Lsf.)...,l..qj.e ol G o slie
63 ol g eslial i sl gl
568305 S prie L3 Gl oS Ly sie
L J& S e 3ls oy s Loged eslinal o 5
Loy ey s> e Ol 3L ke
bl sskea 2010) sslas 5 eslihens (16)
sl 4y 53 Qi 5 Gdiohle b Ol
GIS Le 55 (3L Glaie ST 51 Loasl 2ssdy

e Ll ol b gl e
S Glody 5 (o o Glagtonn 4 by e il
WVl 4wzl s S Lles b 5 (o0 0T S s
Sl b gt blad 5 (S e
SN, s G35 bl sk (12) W s
Cobd s obd Jhled s Jelse Sl S e
36 Gl Sl 018 e ok Sl S S e
RS T WYUK S 5 5e5 eslixa
sde K a ol glra slael 5l (gles sds
5 s KlSe (else 4 22055 Glp kb
Sl 5 b Jolse S8 S G 5G8s Jd
Lllg o ot 4 b STl ple bl <1
28 iy e s Sl e Sl esland
Siledde & L) o B0 b Glaey io
Salad b o« | el 5 el ekl o
Aas G 5 Bly 5 S,
Gladde @t S Soypo Sl 4o L
S L sy ol pale b 35l sl SW
oo ol glacusgd=e L LAL;.,LQ'_% DL&«
S sl giledde SULg w86 5 Wls
Bl 4 3b Gl U5 S s il
O G )l o ajiie 555 5 Ol g
este 53 3 b ias s o Ol s
Ly FeS Slesd €l 03 ke b sl
5 Gop Upmer SSEasn Llas S )5 sl
5 e (1998) lSan 5 | «(1997) Ol San
lepbae 53 (2000) SN 5 2000) Ol,\Ken
L3l Glass some 655 S il b il
Oes 5 05 .27,17,13,14) Llas § S
oy s el el SNLI s (2002)
Jde 53 om0 SlaysSL L Jelse 51 G a BLS

1- Fuzzy Inference System (FIS)



YA (£) o louds (YY) s SB 5 o Cblis glbing}s 4 i

ot 53 (2009) OlSa 5 sl sl Lo
3E ool olead 5l adles 4 s Lé)\.:@(a\: 3l &
aS sl plas oLl c;l:.; 3 gl edlanal (g5 Je
Sl a4 Sand oYU (g pdiillan) 5l (656 e
Sl 3B Gl 5 el s, s e U
Elr 85 Gl Guote s Seade Gl L
50 2006) O, San 5 550 ,81.3) 555 o0 s
sl Sl 5 36 iay 53 2L anslis b
2l 0is Sl Bl S i ag 4l
Shls 1 @3B s el opl 5o 5 Loged wls
(2) Wssad e VL L1
slaaals 3 S o B ke 51 S
Gold Shle s dgie sbles! ailaie (o) aleas
25 ol g ol SoS S K wjlsa .ol
3l B S e e daasls ol
Spbogn skt St b O 0L sl 5 S
b e S el S e S
Sap s A, J s 0llS s O el il
5 b e LT il sl sl bl
Flse s Jo psp 5o landllas 0SU Sl 4
Sl 0SS CL?L}\ akn pl s gold Sl s
S ol g ol o Shee 5 SRl ol
S s sl Bl 4 5 o pde
sladde 51 ol SIS0 e s JBia (655,05
5 o5 dalsbiode 5 Slilgl s n 55 3smse
R N I B R e
otk St ST ol 5 Sdem oraes
s b ool s s 1 g5l Glae I ealixl
oy boblee phex s Rl giledis
< Ol geas ;;\j_?&a b CL“;:..N\ W)'\ Sepl
9 S8 aesls a8 u]a_,\ﬂ Slr S Jde
5 e ealaal sl Q:;Ja_é(a.xo sy s~

L3 5 ad OS5 e i SIS gl 5,

)+

bl s Jels Ol (3B Jde s e sl
ot 5 2 G ald D sen 2550
N e T R
b3l L3 oLl Al e OF syl 5 S
oslaal (gladysd o sae @UJ‘JE_;J‘)}A slais
(o ol s 5B Glhe po A Jde L Lles ges
S 1 Sl 2 b alie 2l b la oIS
OLen 5 Jlaas .(24) cils b 55 ki 5 40 adkee
S ool Olge L Jhags 5 (2013)
sl o3 03 el b S 5 e S1alS Slles
S iy LGIS glayl sl 54l oS Wsls olis S 8
S gy Iy Slubme 35 (36 Gl
L (2009) 0Sas 5 S (6) dase Lial
Sl (58 e (530 as samme (555 3 eslinal
S ol wly) ameceys S sl sl
[(5) 303 1y AS s oS DAL JulS plesl s
bl s pla iy i S gla s 2 L
bbbl bl (58 s gladis anslia
4 o ke (50 Flinal pren S sdats
Solwdde s s eyl nl 51 S S s ag S
Al edaline gld Al b ek s ol 3
S8 Gl sis JE s 5 A Ol S sbokes
2 P wogey 5 el Sldllae we; o
Gloarb sbali Alg jskas GIS Lo
sl 4 S 4 3,50 Sldllas o soa ol b
208 L bl s Jasn adle v bl
e B e Sleybse U Gl
Cboe Ogolpu 5928 5l C)B- 03 SAlsla fass
L o alS iy et Wy 5 mpk
5 lolsale slas 5l eslisal b Sbt (g ool
2ol S

8L e, sl

ol )y Cbu\ o9 )\ U;'M alises LSLA)‘J-Q\(’;’

1- PSIAC



O o2 g (summs 8 s trod i

29 42:).5*0 LS]LA..J U.AJ.C— 9 M?.:EJVO 9 42 Oq
boge ol @S 513 axys YU U 4ids oA
JJJTJ{ )':'ALAM Yo\ S g~ aaleie MUL«I L;JJ)L:
5 Ll e OLL O gt Bdes 45 ol o
V.»l.;\ ceMMLM .]a..ﬂjld LSLAD E) L;J;)L: d‘J"’“‘
Al e Sisaas by s elul O
slacole aan 5 JALS gy Ol omed (]
J;k)':ij\ kSJu‘jko.glﬂ )jSJA M?JG.AAL;L&}UGA
s 53 15 Ol 05 e oSl lajla s Jols
Cond g Cndls e C]a..ﬂ o SKsp ol il
dy)db|ﬁdb|c)yf5)54&!b>)}debjbm

.w\eﬁeb\éou\ Jg_&).s.l.g.&.aubﬂj@&j

L]
Mashhad

SR s b Laesls 5 5 g g glacakad el ot
Geor 3 Tl S b s ol K
SeS bt Rl Gaohs dde 3 See

(o
Wl 43 S ploil g tia sl

ailaa d\f‘ S s sl Cm\

W sdg; 9 dlge
Toosgds 3 ol ailie andlas 3,40 adkate
ol s 3 dgle b o posr LS
Ll S5y padlie ol ajls B S sliS 4 gl
5 Sal sl sl Gls 5 losgd (o3 Ole) O)la
ke Conle ol ol S5 Lo g8 5 (o
O osne BS s 5035305 6 luge (5l s
wlllas 555 ailaie L e g5 (S sla palens

G 423> YA 5 a>=,> 04 u';j‘:' Jjja 63 9d>ws 42

Legend
] 2azav Knorasan Bowscary
Q B sudyAea

¢ Curiwr
L Jo=tin e \( 3 Legend e
— - e P \ain 2oeds —
i U‘)‘ Foog -\"\w\) ', ,,,,I Country Boundary & i =
Persian Gulf oles Sy {___j Province Bouncary s
" Oman Sea e
® =S Sess

@ Province Capital

VR bbﬂﬁijdﬂ)b‘.\a‘}b‘;ﬂ‘ U}if,éd‘.heéjy 03 gdowe C..a.;y—\ JS.J

Figure 1. Location of the study area in Iran, Khorasan Razavi province and Mashhad city.
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Figure 2. Part of the studied sites in Mashhad-Ahmadabad region.
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Figure 3. Positioning of transects in each sites.
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4- Fuzzification
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8- Gbellmf
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2- Modified Ideal Point Error
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Abstract

Background and Objectives: Rill erosion is causes soil degradation, loss of rangeland
potential and unfavorable conditions for plant establishment. So understanding, modeling and
predicting this type of erosion on rangeland and natural resource management is important. One
of the major challenges in planning and management of natural ecosystems such as rangelands
is lack of understanding the complexities and dynamics of these ecosystems in conventional
models. That based on basic idea of fuzzy theory, this limit can be entered in the model. The
main aim of this study is to design and evaluate the performance of rill erosion prediction model
using fuzzy inference systems on a part of Ahmadabad- Mashhad rangelands.

Materials and Methods: In this study by establishing 50-m transects in each different slope
length, the number of rills and effective parameters in shaping rills, including canopy cover,
ground cover, gravel, sand, silt, clay, slope and mutual effects between length and degree of
slope have been measured. By measuring, width and depth of any rill and their geometric
section, cross-section of rills have been calculated. Then by using Gamma test, the optimal
combination of variables "percentage of gravel surface", "mutual effects between length and
degree of slope" and "amount of silt available in soil" as inputs factors and "cross-section of rills
per unit length" as variable Output (Function) were chosen for the fuzzy modeling. Some (9)
different combinations of membership functions to fuzzification of input and output variables
with 5 defuzzification approach combined maximum - minimum of fuzzy were trial and error.
Model is chosen so that the addition of small amounts of IPE, the generalizability also is
appropriate.

Results: Results showed that the defuzzification of smallest maximum (SOM) has the lowest
IPE compared with the other methods and then the mean of maximum method (MOM) with the
lowest IPE was used in second priority. In all methods of defuzzification (except the mean of
maximum method), models such as “Gaussian — trapezoidal” “Gaussian 2 — trapezoidal” and
“Gaussian 2” selected models are known. According to the results obtained, in the erosion
modeling using the softer functions such as Gaussian, will lead to better results than the sharp
and simple functions such as trapezoidal and triangular. The combination of two trapezoids and
triangles will have better results than using each alone, if only the simplicity of the model has to
be considered.

Conclusion: Gaussian membership function with the defuzzification of smallest maximum is
the optimal model for predicting rill erosion in Ahmad-Abad area of Mashhad.

Keywords: Membership function, Fuzzy logic, Rill erosion, Rangeland, Ahmad-Abad Mashhad
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