Sy ol ple 48
Crte YA G\ Olbeap Zﬂjk—wduﬁ/\\‘°r}ﬁg/fyAJM/WJMJLA

23 05 Sl i F1 s S (So58 a5 g bl B a coules g B3
&«&-"4.«3 aakais S ‘_;Law,o

'l G b B g g aomds S dasly Lo, s

(VFoY/YINO 5 ndy )b ¢ VFo X/ o/F il i)

s S

GR35 ol 3 S B 6355 Slhes 153 S (S5 u 5 5 e G i TS Sude LIS ol Gl
St aeg adlain (15 saao 2 3 S Al 5 S (S G aliee S it 810 8 e OIS s e
3 p ey p ) Ssline SIS s Sl g end @0 5 b e s 4 b e S wisel FY 3 (Tl plo]
32 p Glat g 5o S (S gla Sy Ad el Loy a5 (e g o s b o p s ke o) (S s 0 (Ao
Ol co LasSs 5o il b 4 Comlem 1 Oly S (S50 o 56 Ol gty OF Slmei 5 dd (S 031l o) 6208 g5
o e a0 i oS sl DL gl AS (g RS eIl dids Fo e 4 Csle (e e 00 D b sl g5l
i B gh ) (s s S S (s pl S o5 (55 gba sd e LS (K5 a4 e Db w3 L))
O3 SIS i 1 53 oyn BY 5 FY 0 AN FY XY YA 5 S SIS Il (SIS 630 gLl Sasb s Ly a5
SIS iS50 (6 p e FB o b (SIUSE (oIl 5 41S1E o3Ik S Slazsle gl Shy Lud cu po
dal, S (S5 sl A9 6 w5 S5 Sale B e Comles Ole s 151 ulu b e ) LS Conles )
) SN S adecm P o iy Kyl 05 65,100 g il s a5l i S oS sl 0L c_\:a WSl 5 g Hld Sae

s o DS ol B 4 |y Comber (p Rl 9 K18 o) 6208 S 1o

S s S5l Sl DL Sleand (S Olesle > el 1S (slaely

Q\Ji\ ng}r.v ‘le-.t) LS0s c&j)}m oAl (S d""'w 9 rjl& o}ﬁ A

vaezi.alireza@gmail.com : o5 ;S Cny 10 J giens *



f)‘)&w}‘;&&b u)‘)ﬁ

\\‘o\'}ﬁ‘u‘/ryo)w/r;:ﬁ‘gwdu/;SG}?Tr}l‘gqﬂ

i i el aS W else 5 S0 VL
Sl JLaSiz ¢85 Lk e Jle b 0T ool 5 aLS
S @L;a a5 pelel S8 &S cl lale (gle g0
slye an 3Ls Ll BN sl b sbeel&ins, opl 5o
Ol el el Ca e Camaz lE S e ol
A S Ol s S et (B 53 D aas o
TS e e ES 020 O 3 LS 03 padse
OdE 3,5 5y b e iale  gladyl b Ll 5 Sl
o3l Sl (s dydsi 5 4 il Sb (ST gl
0 sladoaly ader sl OF (e e b il 5 T
33 &S i e Bl s (FT) el Gblis ol s SLs
S la S St ledd 13l ot (slasils
ol b LS s o S (g 550L il LS s Wl e
S b il LS s s SRl 5 00V) 550
IS e glaanals o 53 45 ol ST Bl gLl e
T A S o B e S 0 a8 4
Sl 2l 5 s )8 et Gl 5o St gl S
Al 4l sy (B ol Gl b e S
o S i Sh ol sl iy 55 4 S
Sl B S 13 s 2050 ol Sl b s S gl S
s St gla S s s A5 e Bl 3,50 s LMl Ll
S b s Sl (Rl ey LS i
(8) OIS 5 s S st 53 Sl 4B 8 53 4 55550
0> 3 s s G S = Sley Ol s s b
A0S 031 L )lls Ol 3 bl o ol il 3
DM basld Jsb 5o Ok (STaodes slajuably O ess
Ol (Y4) =by s bely g JS5e O3 0l i Ce o
S (g pdydi o Kw 5 b Ao s SRl L oS sl
Sl p 5 55 pae 0L o A5 4y 5 Sl
53 aalllas L (V) OLLSen 5 o) ol Jals )L
(s S LS e L aS Bl s e ) slacnls
Sl glaslss s S ST 9) S gls S

PRV
ooty 3 g3k (2B oS SOl S ks e S S
o e s b g SOl jae ulde 53 550
(YY) S o dy b Jlo s Sl Sl LS al b o
b Jelse 4 )s S Coil oy 5 gl B Sy B
3 s S pon Sl sl 5 T b b il
il slaasor 51 Sb g 55 (1Y) das o 5 podine
Y 3 ) 3 et (S il o B
Jobe comnd b Wil (s sla S5y S S5
S SL s Of (gS Olp ety 58 o ilB iy
Jeslss 2als 05,8 s o5 Ucey S g pld i
(SN Ol el s Jble e talS (S
Sl o om0 550 gladsls 5l SUs (g i
dolss s (Supd om A o b Conles dna
dlse A S S (S sl )
S ol Ol s DL e s e e
) GLS it (S Gs SuslS Glagile 5 el
SN S el S S s e sl
AU L sdiisl ol dlaxils el 65 (g3, S
S 5 S Ol gl 5 LSS glanl 5 0sls )l 3
Al K S (b 3 .(0F) L8 e Sl S
ol O IS e g | S sl mlie oS ey Jler
Simbg Sk Sl et (il Ll e ies sy
SL ok Sl a e 55503 13 ey o e 5 AL
s 0Lag o Smlwp b a8 s s (W) s sl
Dl oz il iy Ll ol se 4 5 e a0
Al b b s sl S e bS8 5 S
(YO) W18 o I St (g, ibies slag s Sile b
ol Siotans Gbls o wBly x5 0 slaas o
bl ol o3 lies ey 08 kS 4 eles bl
ol gl g ams s 5 ol Cirs aLS iy

5 ek w5 5 Sk 35S () diis Jled St



v Sl Ao g gl b 4 Cawlea g BLI )11 g5 — ole dle

b‘)‘.ﬂm&j&;&b“’ Lb,‘;&

L old g 05 s 3 ol Sl b sladl b S
S M5 s o el b s bl dex 5l bas o
Mww‘eb;wmﬁuféu.bilﬁbbuéb-
d)_‘:ifa C,—C«L: )‘JQDJ_?}; JAT‘}\_? 4\1,:“»}4; 9 g_,.:nl Q\)l}a
5Bl ALS by sl Bl iy s St sl
o il ezl | Of cllgS s b cis glalg
SIS 53 padsn cnl il 3L ol 5l S ale b
G S o S =3 slaylzis s ;.j CL;A Osls s
g4 2l ol S5 ol Coypde Sud 5108 e
BE) wﬁ) ng)lsﬂ.:ujg;lj Lﬂ)ﬁ‘j)g.)'i\).l .J)‘JL;LW.:SB-
S A5 e BLl e Sl pl s el o0

ol sy Sistans adkaie a5 0 Slads o

ETPIEIRe

R ) Addaie
Ol ol 3 cilie cil L glaSls s iass copl
el gla 5 e o adkie ol () JLZ)JMH}U‘
5 Jlod a3z FV/oT 5 ax 3 ¥F L aids FV/0VA 5 ax 5 TP
a3 YA G sy YE/FA 5w s A LUslas sladsb o
L it aes rﬁ\;l,wm;); s aads YHOY
Sl s lagie 5 e e Yo VL SWLL bav st
Sy i Sl 15555 1 e a3 VWV VL
(V) cmalas 315 Ly yaloas 5 Sliea S gla oo | aile
Wl b 0T el 5 18 ST 5 (Sl 2mS w5 b
ola e 5 eS|y i e BLaLS ) oy AL
s Lo oS SO L sl 5l iy adlate o
S A esle 51 Bas LSt 5 coledd sds gy wlianw s

Ay ol e b (S a3 S5 Sk 5 O o
53 (Y9) dl ol Bl tals e 5 S ol
205l OLEs Sl e Oliw g anlol sl 635 5 (glandlas
S CL_.,J\ Csby (S deo)s slie 5,8 a8 &S
(Sdaodan Colda Llie 5o 5 4l falS jaud 5 il
5 bl el el (s e sba ST 5
il 53 S Olatlw (5E e p L (FY) (g
Oy S Ly QLA Slisraas Gble glas: s Slasl
Olelor o 25 51 55 a8 (2 o} S 0o ledly Ll
0Lz 0T (Lo pows p cpmzmed (ol I3l Aoy OY S
gl Sdasda Colaa (S Olastle Co & S s a8 sl
By Sl Sl B Rl o ge S L e S8l
ol & et sl e s s 55 (Fo) LS esliolay
e s A U Gl ek LS Wik 4
5 A i R s Sb Ll Ol cs3sliS
=l i V0 S slastle o 55 5 ST el
ol il 3 (A) OLan 5 o iass o ol K
b Sy 3leslial L asl lw b b
e wl.wjﬁ(':& s oS CLU S s 1 e
Lol Co e 6l LS b b g, Bl
o gl el Al ol jsba ol Ol s
ol mle b opl pesdle olanl, 2alS lyle oL >
ssbas . cl Rl ol a5 0L s e Ll L
S 5w ool (Sees L3 Sl b S
(R™=2/40) 3,05 0L >
03 > St Gble S S S S aad Gble
S e (Ul (g Gl oo it Lo el e
S o OF spd Ll s BRI R TS
sdos S 5 Sl EERPPLE Ol ol &S LB la s
Gold le s (YY) Wlas § ) 3 Sastday gble s ol
Ghls ol 3 lacd Glagmes 53 0328 Hsba glad s 5

35 Sl 5 5SS Sl aLS iy Cias 555 0 0y



O\ 5 ety Lo, Je

VEo¥ 5ol / p g )led /pidn 5 Gy Sl / S 5 Of o 5

40 Kilometer

b\”.‘j bh.w‘ JJ Aa“hﬁéjy ‘Lzh.'m \ JS.:!

(F) S esoden Loy a oliulesl s Ll Sowe oly3 o3l
Ao s LaSE Csl oS aslsl s 5 A e
Cos) dw e Coda ccidites LS Ols 3l Culg s
3 =5 e s e o b s e (e oo p S
A S Gladisel am e ps S Ol (o) o2
r‘ﬁﬁc(ﬁéw‘}dﬁ)vﬁjjb”m‘)df‘)ts&yjb
s e ke ¥ S I SUs glaas yas A8l
5 S S sl (S A o n Sl Ll
SIS glaas sad il b 4 LaSs ol
Sl S a5 ¥Y L S eplas Uil o ,08 20 e A

Al Jame o lesl w5 d ag Jilesl Glaal 51 G s

LS (5"“;}.‘9&36
had FY 5 Sl glad sed (St g alh S and o) 5

Graslo A gliil 5 e 3l O kb a) (516 stk alow s

3 o (S50 48 pladle 55 osa s el
5 ks Cind glantla Bl Sl 555 e elss (oo
Slbes 5 s G et A3 (Kb e A 4 Dl
L Lel LasSs sy comalis s s (65,58
SIoaSbE s e I8 o B sl B (5 e 3 e
et Lol e 5 o3 LS L L 05 &S o
e Jols Sl 2,8 e D o013 S LS L (sl

S g,ls paised 9 a0 Ol
53 e e DL | anlllan plowil oo Sl pa ¥ S
3edy S LIS Lo &S plaas o s (Slllas aik
S Sosba) Sl sy had e Lol & slme o
Sl pased gl (Wsgy bl SIS o311 555 5]
Sl b ol gl s as § by s SLs
zils 5 gline Sl ead Ly 5o oS Cilise slasSls

(35 3 A5 GOl patsed e Flw e Ljiw Ges



v Sl Ao g gl b 4 Cawlea g BLI )11 g5 — ole dle

b‘)‘.ﬂm&j&;&b“’ Lb,‘;&

s 3l s

St a sl 65 14 sas

A 4

GoosliS Al x5 a5 e laas o Ol

A 4

St 1 LelS (515 14 g

y

S (S5 Gk A el

\ 4

S S Gk A 5 Rl 4 Sl ) e

andllas plonil ooyl a3 Y S

e s VO 5 0/ /8 ANA Y /F slaSl g
Lol b Lo gio 5 io o GLasliSLs o> 5 A o3l g0
o101 Ja gze (S35 6,8 Sl sy bl A s
el st S s gl aalas

Agsize = Zin:lwi -X; )
A eslial 5 SN i, 5l balaSE oIl s 0
L o/% e Ly aslaSls &gei p S Voo il o she ol (61 5
0555 Was ol Il angd ()1 padged ahad a5l 2 Lo A
5°/Y0 /8 AN Y OF oSl (g I e O alaises
sl sleslaiul Ly g L desls e e dus 0/N0
o (MWDet) 5 Il s baalasts Jas 55 Sl
(V) s anlen 20 Lo

MWD =" w; X, (¥)

W, = v;i (@a+s)—wj(s) ©)

Z?:lwi (@+s)- Zin=1wi ©)

Jold) Sl (g5 0ile BL St o Wiaks) 01 s oS

j‘f\"\jﬁd-})Q—‘:’fﬁWi(s) cr;wj:(u.&jgﬂ;-

AR

O e Sy s S i L)@ 0) A cils
i eslanad (V) dasly 51 S sdss s (6l (P) A

100.F=(1—%].100 M
PD

) S g alb SIS BD Sk s F ol s &
(S a0 8) d JE5 PD 5 (aSle e il
ol L (05,8 Yo 51 58 550 Sl s s .o
(V) Aol ey (V) alasl
s el Zpll gy = Ol o/ iS) as e b B b
)
e e o) d gLl S sladi el s gLl b,
Coldes (¥0) YL - Sy sy 4o St Jesle s
Csb,y (TF) cnl Ll )y 4o Las pldl (s s0
) e oL Dlmis o8as s las 50 b b
YT sl L Ll s St plal glad sed Doy Joles
Sl gladisad 53 o Sygot 5 (Vo) s JSKUL LS
LA pnd

b S glad pad (aalUSIE o311 Jaw st oS (5l



f)‘)&w}‘;&&b u)‘)ﬁ

\\‘o\'}ﬁ‘u‘/ryo)w/r;:ﬁ‘gwdu/;SG}?Tr}l‘gqﬂ

SLs a ol S il e s s (el YY

el sty 456 0> e e 0 S o

Laosls fdoui ga o
Al sl oslan S L s e codn o annlie sl o
s S Sl S b b (S sakiee S
Sl G585 bl i) S 0sesl S e Sl
A eslizal (53 sl o bl Gl 5 S8 sladnglis
o Sl 5 S (S gl Shy glanlis ¢l
Gl sed t Oga3l 5l mes S g5 53 e b
P CSUR W AT U JU KN VIS R P
I Sa 2 e® 5 eSS e Ao il
G s sl al e S, iy 5l S sla S
(YA) Sus = 5mls Opesl 5l Wesls 035 Jb g s 2
EXCel aal 51 Ln 13 305 iy Sl At oalit
SPSS 53l 5 5 Golal sla Ll (gl 5 Yo ) o aseus

A ealaial Yo asels

o gl

B s

03 oz 2o e ol s SO gl S
S eS¢l JB cleds £ Jsds
U (e e Bl 0 S VYD oy o) Sb s it
(aSe o Bl p o S VPA) o S s jlade o i
o 0 S 3 55 JS S ke o i LS e kS
(o3 Y9/8) i S 53 ke %S 5 (dsys OO/A)
e S s pldlcsby dss o il o
el (doys A) 0 S s e o 2S5 (L, YOIV)
5 (o3 YY) o, S s Of ()l b b o iy
S e ) Sl (133 0) b S s s oy S
93 SISl ol 5 (el YOT) GlaSLE o310l o iy

L)'»"J_:’AS d;ﬁjl"‘)b ‘k:a_w\ )‘J)j}f (J:"Lfi”‘ °/Q/\)JS dl}-

3 Goash) ST s, balisl s Sl Xi (eS|
el Co ) Sl Lealass s 55 . 50Le MWD

S (K5 sadim AT G
dls o5 b s alb SIS S (i sl S
oSl pldl Csby Aoy e e i b Cusb (s
s bS5 S gladisas s (SlSLE gl wlisle
3353 e pa i amlis bt (¢Sl (s 5 S0
Sl S5 (Rals Ly [l Sl s Olime 0 20
0 aales 5l Sl eslizal L Sbt sl s s St Sl

an=f2=A *)
Ay

35 S sliie Ag ( Sis a Sl Ol AA 10T 5 &S
Ly ek S s gla S 0T Jlie A 5 sl 55 S
5 S 01 Ll sdas0li AA i Cdle das e 0L
e 53 S OF il sdasolis ote cadle
S Kb i 55 and $ ol S Olazsle

23818 ke S (S sl S Ol SSke

sl Conlas e
G gei ol Sl b 0 LS ol (5, Se3l00 gl
5 e slatee o e gle Fo sbul 4 agls 04, LS
i olales a0l 3 biis aiu e sl Yo gas
ALl bl SO &) son 02 cﬁwéu)l}}
g Lol 5 A3 iy, St o SLS YAS 550> o5l
Gos g pamln Yo e ay (SELSe i) a5 44
ot s SUL s (cl)ls (’-’“b LA sl 2e Bl O
Cds U oL slaans oKus 5 s 4 iliS uis s Ve
e 5> SO0 ous M&Muuﬂﬂwa"
Sy a3 Fo il 5 OLSS Ol sl sl il
0355 IS o 5 mas 5 DU, S pe Do 0l b
Bl il 3 SIS (goslpa eldgdnan s Ly b
1S Bl 455V 00) 051 3 QAESES I ey 25l 8

Yy



v Sl Ao g gl b 4 Cawlea g BLI )11 g5 — ole dle

b‘)‘.ﬂm&j&;&b“’ Lb,‘;&

NS pled 5 S5 sl Sy N Jgde

Sk sl
Sk sl S5

o P e e Skl ooed el ol
AV/YO VO/o o SV YO/vy YY/4. Q0/ee 14/ YZ/AA (Xoy3) e
VIVO \W/oe YONY YRV OFse YY/0e \AVAZN Yo/5e (Ao y3) e
O/ee V/be V/be Wibe VYo YY/0o V0o V0o (4o 3) o)
V/EA V/Y4 \/¥e \/Ye VIYA V/Y4 \V/YY VY @lem®) s 2l J&
v8/5 OV Ve 0¥V OVVe WAL YV OO/A° (Aoy3) JS Jobss
Yo/oo vf Y ) Yo s Yy Yo (Ao 33) i ys oo
O/ee W/ e VE/fe YYYe  Ye/Ae V¥/oo Yo/Ye Yo/Yo (Ao 3) 4550 Zd o
°/fe °/V¥ °/A\ °/OA °/4% o /Y o /YT °/f (dzy3) JTesls
Aeo ¥V/00 YEAe  YONVe XYY ¥y/oo \AIAE ¥4/fo LT SRS
ofoo \/SA °/A° Y/XY Y/ov \ALS \/OF VeV (Mm) GlasL o310
ofoo o /VF °/AY °/AV °/AA °/AV o/¥f °/OY (mm) slasbs g,lub
YVeA TN WAS VAT Yo/ XY #IEA oy C Sl

(cm.ht)

CJ‘J—A-:R—? gﬂi"l—;“ R J))_A Lg\_Adb-): L;J\SJJJGA_:
S 5l e 0 e s S sl S
A )3 CM.‘DJJG Q.:jb) u;..:ujb bed USJxl;J %sJAUo
sl ol 5 aslasts oslul el by Lo
FYWINEPSTE2 SIS 7oA (TN R A AR & 73 S VYA RES Jow
ol Olazslos b il Oloe St 5 1y SKsd sba S5
Gla Sns S (Spb gl S Ole 5l e o OLE
L el i (G101 (gL 5 o3l S Sl
A8 e iy —3 celyy a c"f)'l el S s
S oS 8l s & () ol 2l 5 oA
Loy e ol 4 5 Loy (55,5LS & S 50
Colls colusts s Sy oSl o Il sl Jliis oS

Yy

3 Gahee o/A) pdp s TS s alsl S is
Gmteshee o/F8) thow oy o S s wlaSbs o Sins
Sl ol b Sl s GluSls LSES Cand 3525 b oo
(Ks) gl SIsodn Sl Sl e o iy

S Sled 5 S (S gla Shy ol s
S s Sl b s s S (S sla Shs Sk
23Sl S Cda 3 s celys s o 0
Oy La S s lediesls QLS Y Jpd o
S (Jlie 53 Ad el o S 3 (S5 sy S
350) e s ) S s (s sl S ek
s i S 3 g pL S 53 5 (0570

o3l ¢ JTosle (gl gmmen 51 SIt 53l 34 (Mo ys YA 550>)



f)‘)&w}‘;&&b u)‘)ﬁ

\\‘o\'}ﬁ‘u‘/ryo)w/r;:ﬁ‘gwdu/;SG}?Tr}l‘gqﬂ

Sk Gl s Sk (S5 gl Sy Ol mdi Y Jpur

ol B Ol pess Dl S wiJL“

(1) St (S sla S ol s

() Sk () S S S TS el s S St
Lol balsbs clil asyped b o S gk
\OF/Y Yo/ -$4/8 -VO/A \A g —¥YA YRR Yex s
ARYA Yo/ SAATAN -Yax Y/¥ AN -Yo/4 -4/¥ Yo/v e ) D}
AAAYAN ¥4/0 -Vax -AY/N £ \Y/4 -y -Y¥/¥ YV/e S pﬁ
Ya/4 Yo/¥ —00/° -0¥/Y £ (Nid Al =&/ \V/Y s Uj
A/¥ ¥4y -Vor ~AY/$ YV /5 —OF/V SYAY YO/A e
Yo/t Yo/a AT F A Vo /0 N G LY S X
Yo/ YV/$ -YaN -£0/8 o4 \V/e S A7ANE & /L Ay o o
Y/ Sy /% \V/e /e YYE o YAf Sle

23 Sl m e Sl ks S el O GLsS e
L Gl e (oSG e (S o 5 LS
cabeds glas O coliyn, sbbS as>
iy o el i e e COL L gaS L 5
el lS glas e oS sl olis il glag ou8 s

(V) J\JJ‘J éf}

Ol S Jolwp oucd 5 S b S amslas
bap o

Obe Sbt olu b ol 5 (So5d sba Sy ol anlis
s S sl Olas it Ogesl Sl eslizal b e 5 208 s
355 o 2050 s S 33 Ol (s sla S
Y Jsd=) (p<e/00) 5405 5555 LS

LoysVe 5 FA FO YA Copa 8 lss 5 Sy e
5 Sl il Jull s s Ve g all JBs 5 rals
Olwl 5 —d e g5, ladlas L OA) 0l
s Sldes 5 a5 K 48 i 8 s OlelS
(S Dl o bl ol Srals sel
SalS s 5 S s S i Ol (I esle
Sl s gladlas s (V) Sho 558 0 St cisS
Sndiombad 5 ol e la e 608 s
S ol Gl e LaS sl Olis 5 exl, St
Aoy 00 spd s all JLS (sl 4 i b
VR bl s Sy SOle 5 sl il
SLs il b Sluds s 2 2L 2alS 2o s o/AA
Cin 53 s el s W0 Sl e e
e LalSE o 5 48 sl olas S csl LS
0 (L33 V0F) oy p ) SIS ile b ol s
Ol ot o S (Ao )3 YO) o g ] i St oS Jb- s
(Y dsd) cub b ple o cans | St sl b

o=l (A3 AY) 55 Sls) 55 5 by Conds Sl e s) S

YY



v Sl Ao g gl b 4 Cawlea g BLI )11 g5 — ole dle

b‘)&m&j&;&b“’ L\b)‘;&

o U031 3l eslinal b el 2008 g8 93 o SB (K38 s Sy amlio ¥ g

Sig (s l3 e Lol (Sl RERESN Sk il
o/o0o0 —o /YO Yo salb QJK?
ofoos VARS Yo Js sl
o/ooo \Y/ooo0 ¥o C,,j:)JJ}'J}J
o/ ¥0 ~V/AYA fo 5 b b Cosh,
o/F\ —V/50) ¥o gLl esh
o/ooo VAR ¥o Laalas= o ll
o/o0o o /OAY¥ fo LS ol
o/\V¥ —o/o¥F ¥o Skl

5ot S (S o A D el S et
S e s Sl b e |y el o 2
Olastl 55 Lol (3,58 oS Lis S Olge 0l Kiasy
Y sy i e baslasts golunl 5 JTslys Jials (Sl
S Wsls OLES 355 (sla hass 53 (TF) OLes 5 ke s le
3 S 5 oy do Ulgee SRS Csl K (S i
Gl (Sl JTesle 2alS U535 0 o0 Aoy il 58l

S e oy il sl (il 3 Ol 5 anl 2alS lusls
o A s s Sladlls L (V0) s 5 el
Sl yart (65,5518 4 Ko S oiS S o 2
Jﬂkdudﬁ? oA S ol Ol sy S
5 Jlis mals 5 S oS5 o ol ol 4 s
SLt g alb I il omen 5 Ll gl
AU s p hass 53 (Y0) OLlSen 5 (g past 55500
PSS s SLE gpd ula b o ol 6,8
S S S sl DL s el Olnta ol s
by S gdss sl S ¢l A5l A sl s
O Sl Bl s o5 0 4 d 05 iRl
Sl et ls (SLs sla S5y vy as (4) 0L
(e 3T SL (il b s laaslusls (g5l

s (5SS laes 5 osae K slae;

Yo

sla S5y Ol mais 5 S Sl Ol s o alaly

Sk (S5
Ol td 5 Sl 3 O as Ole b3Sl gy (6,08 i
(Y IS8) s )y S S la S5 51 S a
Al ol L S lw b s (gl e LS LS
(R =2/YY 5p< o/o0) aslSl= (g Il (R =2/¥) 5p< o/°0)
(R"=o/YY 5p< o/00) S 3 Ol poits ke 59 5
S ala 3 LU iS5 oS das e 0L C,L; bl s
Gla Sy om 25 5l 2l el s pLS ks 5 s
o=l gl (Gl golul g o3l S plastla
ol o e S b gl S
o 3l bl o 55w e SLATL ab el S
s sla S b i S ol 28
o s (o 5 s plud s a5 T (IS Jols)
sl p s S el Aulpl el Ly, cpl 555 g0
j‘)‘J)Pﬁ v_xjf&l_aSl;-m_sJUm J‘)j_nd_ik.:w).}d



f)‘)&w}‘;&&b L\b)‘).&

W“"}:‘.L"/CF°JW/WJ%JL~/5G}EJT(%Q}J

Sl s o3l SLs Jlasla sla S5 5 0lee ol
Sk e 53 5 (S Gl A e (LS
(o) GlS exs aS sl 0L 5 bl b coules
D3 e e ldl bl e | ol coules Sl
(o3 107) gy o) S 5o ol o 2l oS Ol
e 35 (o3 Y0) oy i SLs 55 0T o 2eS
Srdn A5 5 SlS i s Rl 4 Sl
slallslr 5las Llass 5 clils sy bl St
Sl A9 G i Al 5 Sl 5 s
L oRlRl it s adls ey 68 e A s (So
aS Las olis @L:J Q—i‘ Las olis S J:..”L.uj_e 33
P e A e e S e S s
A Sl e il s cole lele L slas
dﬁ)ljj_xﬁdjl ng;}b- ..L:Sda by a1 J:.“.wae
shls glass U adlas s = ;;_c«\))'@;ig.bdlf
sblw sl ala s fals ol o sl ol la

S g
P\;—@Jbrﬂwicj_l.f«AJJjjde)emb)\

3o Gl Sl SR opl 5l Sl

0 sl glul sla el S sl OIS @l;} s
3ol (58liS Sla e Sl Sk e s sl dle
Caglie 3l LaSr ol s ys oy f}ﬁm&@duwj
() bl s sl 2 o p S Gl 2l s 6 2
Q\ﬂfdb%ﬁ)jb&iji d.pb‘ L;fJLSCJ\JxJGJ:SE
sl 44> 55 RUSLE Jts 5l eslited b ogany 5 ialie 2
)J‘\j)l.ﬁ QL«L’ @L’b J—’JJS‘-;W)JJ ‘) 03&5 Ot,w‘)h :})Lé.i:
(VFed LAYAY Jlu 5D dle g 093 b ala b Ol

S S e
Ol izt aaken lasS &8 sl QLS ey o
s S i H s S Olele (G5 o 2 s
and 15 n S L ao e da 3 s LS (0l
;M@ppdu55wj\6>l>gmﬁ>m)
(hos3 00 550) o) SB35 (S5 G plicn 25 20
Lo S5y 3m (Mo;3 Y0) s o Sb 3 O o S
Jodss S s s alh s bls S (S
o3Il gLl sb )y Ao s sy e b b ok, (s
Y0 O) BV IVE YA e Sl gl s Sliss

);LM%J;U)\;;&)L;JULSMJJU;M);?\‘)

o:w'm‘éjy cLA

. Alakukku, L. 1996. Persistence of soil compaction due to high axle load traffic. 1. Short-term effects on the
properties of clay and organic soils. Soil and Tillage Research 37: 211-222.

. Abdinejad, P., S. Faiz, H. Nia, F. Pirovan, A. Fayazi and A.A. Shabani. 2018. Investigating the most important
physicochemical characteristics effective in the classification of marl units in Zanjan province using factor analysis.
Earth Science Research 9(2): 113-97 (in Farsi).

. Asghari Saraskanrood, S. and T. Babaei. 2024. Evaluation and investigation of the impact of land use changes in a
period of twenty years on the amount of soil erosion in the Shafaroud Basin using the RUSLE model. Journal of
Environmental Science Studies 9(2): 8530-8516.

. Bouyoucos, G. J. 1962. Hydrometer method improved for making particle size analyses of soils. Agronomy Journal
54(5): 464-465.

. Blake, G. R. and K. H .Hartge. 1986. Particle density. Methods of soil analysis: Part 1 Physical and Mineralogical
Methods 5: 377-382.

\td



St A Sle a4 Camles e DL 2a g5 — ode e OKen 5 Jaely Lo, Je

6. Blake, A. and M. Isard. 1996. The condensation algorithm-conditional density propagation and applications to
visual tracking. Advances in Neural Information Processing Systems 9.

7. Celik, I. 2005. Land-use effects on organic matter and physical properties of soil in a southern Mediterranean
highland of Turkey. Soil and Tillage Research 83(2): 270-277.

8. Chen, X., Y. Zhao, Y. Mi, H., X. and B. Mo. 2016. Estimating rill erosion process from eroded morphology in
flume experiments by volume replacement method. Catena 136: 135-140.

9. Cen, L., X. Peng and Q. Dai. 2024. Response of the Stability of Soil Aggregates and Erodibility to Land Use
Patterns in Wetland Ecosystems of Karst Plateau. Forests 15(4): 599.

10. Dewis, J. and F. Freitas. 1984. Physical and chemical methods of soil and water analysis. Food and Agriculture
Organization of the United Nations, Rome.

11.Doaei, S., E. Pazirab, S. Mahmoudi and A. M. Torkashvand. 2020. Role of Conservative Agriculture in the
Sustainability of Soil Structure in Achieving Sustainable Management. International Journal of Agricultural
Management and Development (IJAMAD) 10(1): 59-69.

12.Eswaran, H., R. Lal and P. F. Reich. 2019. Land degradation: an overview. Response to Land Degradation 20-35.

13. Govers, G. 1991. Rill erosion on arable land in central Belgium: rates, controls and predictability. Catena 18(2):
133-155.

14. Gebremedhin, M., M. S. Coyneand and K. R .Sistani. 2022. How much margin is left for degrading agricultural
s0ils? The coming soil crises. Soil Systems 6: 1.22.

15.Islam, K.R. and R.R. Weil. 2000. Land use effects on soil quality in a tropical forest ecosystem of Bangladesh.
Agriculture. Ecosystems and Environment 79: 9-16.

16. Kemper, W. D. and R. C. Rosenau. 1986. Aggregate stability and size distribution. Methods of soil analysis: Part 1
Physical and Mineralogical Methods 5: 425-442.

17. Kelarestaghi, A., H. Ahmadi, A. Esmali, M. Jafari and J. Ghodosi. 2009. Comparison of Runoff and Sediment Yield
from Different Agricultural Treatments. Iranian Journal of Watershed Management Science and Engineering 2(5):
41-52

18. Khormali, F., M. Ajami, S. Ayoubi, Ch. Srinivasarao and SP. Wani .2009. Role of deforestation and hillslope
positionon soil quality attributes of loess-derived soils in Golestan province, Iran. Agriculture, Ecosystems and
Environment 134: 178-189.

19. Karimi, E., A. Sadeghi, P. Abbaszade Dehaji, Y. Dalvand, M. Omidvari and M. Kakuei Nezhad. 2012. Biocontrol
activity of salt tolerant Streptomyces isolates against phytopathogens causing root rot of sugar beet. Biocontrol
Acience and Technology 22(3): 333-349.

20. Khazari, M., K. Nosrati, Z. Mohammadi Raigani, S.Khaleghi and S. Jalali. 2023. The effect of land use on soil
erodibility and quality (case study: Heshtian catchment area, Lake Urmia). Geography and Environmental
Sustainability 13(2): 1-17.

21.Liu, M. Y., QR. Chang, YB. Qi, J Liu and T. Chen. 2013. Aggregation and soil
organic carbon fractions under different land uses on the tableland of the Loess Plateau of China. Catena 115: 19-28.

22.McKenzie, N., K. Coughlan and H. Cresswell. 2002. Soil physical Measurement and Interpretation for Land
Evaluation. Csiro publishing, Australia.

23. Martinez-Mena, M., J. Lopez, M. Almagro, V. Boix-Fayos and J. Albaladejo. 2008. Effect of Water Erosion and
Cultivation on the Soil Carbon Stock in a Semiarid Area of South-East Spain. Soil and Tillage Research 99(1): 119-
129.

24. McBratney, A., D. J. Field and A. Koch. 2014. The dimensions of soil security. Geoderma. 213: 203-213.

25. Mehrpour, b., R. Esmaili and A. Sarhangi. 2018. Evaluation of water erosion in Jutan (Almut) basin using RUSLE
method. 24-25 (in Farsi).

26.Pachand, M. 2017. Study of the effect of pasture conversion to other agricultural land Use on soil physical and
chemical properties. Journal of Natural Ecosystems 8(1): 99-122.

27.Rastgar, Sh., H. Barani, A. Darijani, Sh. Brady, C.Qurbaniand and M. Ghorbani. 2014. Comparison of the am Koch
ount of soil loss and sedimentation of some geological formations in vegetation gradients using a rain simulator,
case study: Balde Noor summer pastures, Mazandaran province. Pasture and watershed 67(1): 31-44 (in Farsi).

28.Shapiro, S. and M. B. Wilk. 1965. An analysis of variance test for normality (complete samples). Biometrika
52(3/4): 591-611

29.Vaezi, A. R. and A. Vatani. 2013. Determining furrow erodibility in some soils of Zanjan province under simulated
rain. Journal of Agricultural Sciences and Techniques and Natural Resources. Water and Soil Sciences (71): 67-59
(in Farsi).

30. VahabzadehKebria, Gh., M. R. Riahi and S. Roshun, 2016. Investigation of Land Use Change on Physicochemical
Characteristics and Soil Erosion in Kaftargar Basin of Behshahr, Quarterly. journal of Environmental Erosion
Research 22(2): 75-88 (in Farsi).

Yv



f)‘)&w}‘;&&bu)‘)& \\c""}g‘lgt/rro)w/ﬁiﬁjwdu/du}yif}\ﬁqﬂ

31.Vaezi, A. R., M. Abbasi, S. Keesstra and A. Cerda. 2017. Assessment of soil particle erodibility and sediment
trapping using check dams in small semi-arid catchments. Catena 157: 227-240.

32.Vaezi, A. R. and Kh. Sahandi. 2020. The effect of soil structure destruction on spray erosion in soils with different
textures. Iranian Journal of Watershed Science and Engineering 14(48): 11-20 (in Farsi).

33.Vaezi, A, R. 2021. Water erosion processes and models. University of Zanjan, Zanjan (in Farsi).

34. Westerm, R.L. 1990. Soil Testing and Plant Analysis. SSSA. Madison Wisconisn, USA.

35. Walkley, A. and I. A. Black. 1934. An examination of the Degtjareff method for determining soil organic matter,
and a proposed modification of the chromic acid titration method. Soil Science 37(1): 29-38.

36. Zulfaqari, A. and M. Haj Abbasi. 2006. The effect of change in land use on some physical and chemical properties
of soils. The 10" Iranian Soil Sciences Congress, Karaj. 1008-1009 (in Farsi).

37.Zarin Abadi, E. and A. R. Vaezi. 2016. Runoff production and soil loss in pastures with poor coverage under the
influence of land use change and plowing direction. Iran Water and Soil Research 47(1): 87-98.

YA



Journal of Water and Soil Science
Vol. 28, No. 2, Summer 2024, Isfahan University of Technology, Isfahan, Iran. S ce

The Relationship between the Sensitivity to Rill Erosion and Soil
Physical Degradability Due to the Land Use Change in Semi-Arid
Pastures

A. R. Vaezi", Kh. Sahandi and F. Haghshenas?

(Received: December 25-2023 ; Accepted: May 14-2024)

Abstract

Water erosion can be affected by land use change and soil degradation by agricultural activities. This study was
conducted to investigate the effects of land use change in poor pastures on soil physical degradation and water erosion
in semi-arid regions. Experiments were performed in 42 soil samples taken from seven areas covering the two land
uses: poor pasture and rainfed agriculture, which have different soil textures (clay loam, silty clay loam, sandy clay
loam, silt loam, loam, sandy loam, and sandy loam). The physical characteristics of soils were measured in the samples
of both types of land use and its changes were expressed as physical degradation of the soil. The soil's susceptibility to
water erosion was measured under simulated rainfall with 50 mm h* intensity for 60 min. The results showed that the
land use change in pastures leads to the physical deterioration of soils; so bulk density, porosity, macropore, field
capacity, saturated point, aggregate size, and aggregate stability were degraded with a rate of 28, 22, 41, 11, 5, 62, and
63 percentages. The structural characteristics of soil (aggregate size and stability) had the highest physical deterioration
due to the land use change in the pastures. The change in land use change greatly increased the sensitivity of soils to
water erosion. A significant relationship was found between the susceptibility of water erosion and the soil's physical
degradation. The soils with coarser and more stable aggregates have higher physical degradation by the land use change
and in consequence show more susceptibility to water erosion.
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