Y SAA AYAY Sl (1Y) F2A e Gl 8 clafag sy

http://magazine.hormozgan.ac.ir

o 8 35 Kanh il s jlede

o s il pole o8 sl T s sn oty s by (iblin e 03,5 a ] (et I e gaT 2l 23 B Jor Lo e
S ok

DS ek plon s st ke o880 il s s oS3 4 bl blin g e 50,8 ol 17031 3 i (puuna
TS b i 5 oot psle o2 (ol 5 e odSts s by blin o rite 23,5 loolend 2SS p) gy (B gz

el o2l ST 09,5 oy Ltils ST
OYRV/NY/R 25 dy )b \WAS/N1 /5 1dl 5 juy6) dls a6

oS

LSS 5 oS G pindsh cod b U el 53 Tosas o Conl (T sla il b o 51 Kigly b3
Ol e (=B1)) 53 LKAV 0 (o T Gty Ay (S103 gdhmes )3l Gadow T 0 3 57 9 4 5L ) Il B
33 8l Kird g By ol S s 5 (S350 Sloo a5 S5l G b 31 OT Jor w9
S 315 i 38 S L 5 515 5 5 6l 03 gubms oSy (ali Jlws ) 3oty Mzl clnly
Slaadldo b g odd | il GLaosls omw dd Cof 55 BT 6% 90 30 Ol 325 s 238 ) 50
9930 F 05031 3legdm 9 ety 6 plS 53 53 Kl ple b samlis 6l p ok il 5 4 525 LT
O S el ) Kl S8 cauals K5 48 513 0L 3= 5 05837 gl .ok ealinal ol leadl 3o 56T
solze 9 S5 13 S gl g (S5 Ol pua5 Sl ) imad o Al g =2 y) 61y \S
S 6 Sy ool ol aadl e 5T 5 S8 )1 S5 b bl 6T slaigs 3 oKl
Gadaly Sl 3Ll L (198 5 780) 6 )l imn ki 7 slaw 53 Sl )l 5 J513 55 S5 lesd
IS Shir (S (815 0l slaadl o o Jool laadi o SIUT 31 o3lial U Coulaidls )13 i
5458 55 Snd 030w 5 51 oy lgiys ilacils Kl sy 45 1y LU i g S Sl guas
O g By ko 9 0 575 o ol Koiply S5 Sl 55579 pke b 3 975 S3lades )3 o5 4 S8 ir
g (S Cngliin ¢yl 68 sl ke cadllansy go Sl yuiin w51 &S 390 OT 51 S 68 55 Sad
= lesls polaist 35 4 Kl Sy 13 1y LT o i ST el 5 i o yd o S ¢ o L1 o
Con gl ¢ 1) 6 1yl oy Ky S o 33 Ji> sl s (1 s 5 68 iy Stard 8300 5 5 ol
il ol gl e Gy g aal Tl 3l Aol (S

oKy laduts ¢ 0Ktrd 830 85 oS s 5 (S35 Oloo g ¢ 5T 1 sedS 0655

mhalizadeh@gau.ac.ir :Jswo suiun g #



J’J =Pl %b ol Silwde oL e a;‘))k’

Aoddo -\
5 K sl Gl Ll 51 s slaans (b > S ool S b mlin o 5 el S| S
Agheli) csloa s 55 (3 5 (2T Gl b 8 b Jalse 5 Bl il Sy e s w0 lx
DS il o calasl a5 SUs b ot iy Sd iy g 4wy b (Kohne-Shahri, 2006
2 os L L s a5 B 3T T s ST calle ole b ol (vor) 0L 5 Bayramin
SV ¢ b Sl e S LS s o5 L Sl K e 5 Lol s g en g e op i LS
P PRSP g u—"-g-" Solst 5395 sdd s Ol 5501k STl Sl s s, ¥ s
23 30 Ol & OT sl & ol T s ialos b 51 Kol 2l 3 .(Maghsodi and Habibi, 2009)

i | &_ﬁ,b el b (1015) OLLSa 5 Bernatek-Jakiel 558 s oen s Slaoes o 55 5 ) e

gi_wbl_»ng_wdaﬂ M»"L;J.{ﬁug.ubu»;ﬂ&bfjwlﬁj.ﬁJb—ubéog..-&ﬂ
J—lse O‘ij—."ﬁ”)’\ Syl oy Pl |16 L;Lad‘lf)vféx.lg:s}éj Cub ST sy 4 il s
030l S i aen ilge ol 4 58 Ul e s ool ¢SS g3 (STl lalse Ol Kl il
3 laciba Oy, 3 g ;{w”b“ sl b (Yamani and Akbaryan, 2013) % lu _2d JSaI ) sbel s
Bl L_S_MJLJ S ol sVl .]a.w}:» ol 3l ladks Qﬁxqw‘_g\dib;a ijajﬂ‘tfbj\a ladlaa U9
dej%jﬂ,ambﬁj‘rﬁbjb;ﬁw@wgowuﬁjlfjb&ﬁjbo.’f/9 Jlf/\ﬂ“_{l.x:b

(Verachtert et al, 2011) ¢l iy OLSS sla o)

sleaig (Wilson et al, 2015) ol mld o (ST usle 508 (WSl 55 i &wb ol s
- Ol 2Tl T (2alh claayld 5 el 03 el o (hsas 5 il Sl gt selanlsey ()
ol b O gt (Slots s inlo b o ,lusty 5 Bpd i oo allaie aenions 3 o 55 5 gl 4 (b
(md =2l s &Mb ez (,.M&ﬁ oWl (Zand-Moghaddam, 2007) .S » sbwl |, Sast 5 &wb

amls U s s o 6 s i g olie ssms 5 sk b s d (ST by OT Gl
S5y o (=2l ol s pbline IS8 6 eodae GBS (St Glaoss (b5 ash o Buts o) $lo s
AT

SLa S 5rs Bl w5 553 0 olall (Ll o eoler 0L93) 55158 asms Bty o eer 5 (S
A 55 VL s (il La ol s, 55 93b5 sadyiale b 5 ol Sl ol 5 (S8
g el gy 1y 0l Ol 51 (dos W) LUSKa 58 ¥ dsles smles ol ol ils 30,8 ale 5 o3l
3 Lo ol (Rezai et al, 2011) culons (S25 sylozn (S35 5 ol gy s S 05 b o g5 4
b odys L saleas O soa OdS Olial 3,5 s

Jilpe 5 it Ll a5 s Ui Cilon Bl s Ol « i ulep Sl gals y 25 L
i i Ly S s o Ghany s el a5 b s S s LS 0T I8 s

loaz S 2yl cnl 4 by o



Y VA AYAY Ol ) o(FY) F: A b Sl b gl fags

o L5l ol ol i Ol Lad g 55 Ky talad 5 S ylSens IS ganllles s (¥+++) Mashhadi
ot 3 peelS e S Gl e Sl i)l Ko GEUS Bl 4 Kl milp oas o 58
S a3 sk i g s (RIS o 4 g BB e e oSS sl oS LSS
it S 0Ll 8 0 2Ly w18 5 55 6 T el d 5 (mbe il Ols gy (S
ol Cadosn SN ) 5 adlllas & (101) OLSs s Karimpor reyhan . o elal w5 bl soal
Gl ol S 3 a1 Jalge s izl gy Ol Ol g3 08 oy 53 Kl Gl b e
o) 3 LT s 5 moelil ¢ 31 5558 ST s Ko 3l ailie o i 8 e s i w0l s
Il ol stn gy Jale o S L OT (ploand Sl pas 5 (55le) ST il oo 53 o5 4 Goos
ol s (e o ig placd 5 (S5 Slao st (2 4 (1000) 0L s IsaCE 538 S ome (Bl b
gl 5 S5 Jsb (s gatly e a Sl 5 sl S5l 55,068 gaze ol b IS
asily s Joole s il ol T s 8 s Koy (ald o Jies slo it iy &0 1y o i
Slsn (HE L (Bb Sl 5 0l edtes (galal) (6o 5d Ol 5 ks cundS (SO Slol5 L o i Gas oS
ol ST cules , S oLzl (v-+v) Zand-Moghaddam . . jSKas galasl, ¢ Jsls ks o3 g 4l ST
Sl 3Ll il iy (5 05t sloml acosl e ailane Jle 5 (3,5 Jld o5 o iy Kl
S s ol 5 oasliS ble glaosd o8 e o gbaig s KaT 5 JT 510 59wy dos 1) K':WL[%
Yamani and .cules S S5 (ANl byl 2 00 s bl 5 STl o iy ala) (A i o35 o
Sl il 53 3 Ky Bl b onmyi 5> ol 6B S 55 b cadlln 4 (v)r) Akbaryan
T s 5 e b T izl Sl Ol g OS2 w3l 55 aals il 5 Kool 2l b
Os= 9 peelS U5y oo e O ‘5 Ao «SaT dos d(anle 5 Shw) Sl ale (o) 58 &7 By a5 )
Sl 4 o dess 5 STl gLl a3l 8 Al e 5 03,8 el 1 i5le Sl el (ol
ot pn Koy iled blie 55 w3l Cuaglia
ot sl s AT Ll s s ) iy Gl 1S5 3l «(r16) OLSKes 5 Fleshman
Sl OT 51 0155 p o7 6,8 (e Ky alod sommnsi sl 1 o e Sulgins 6T i S (gsldas
eld sl 1y i 5 (105) OLLSKen 5 Bomelli ¢ s ogdle 38 aslinal 55 30 s Kl L5l
OLSKen 5 Verachtert o omen 5,8 4B 1) dics ol gl o pm s g5 slaesls o7 sl ann sy Ky
al_?lﬁ}t:,a S 3 cadlllns jso gadlia 5o b fi5 Sl Ao n AV oS WS o lal S5k s i 4 (Y))
S o8 S el gy bl (gl 5 mie IS5 5 a4 Sl Gl et s oKy Jlasl 5 whad G
L lossima) Sk 5l laciban s S i 53 (Y+01) OLKes 5 Verachtert Wl .S o Lgwd 1, O >
Aol uiﬂb CansVW 2885 cadbie (o Asle it cla_ize 1 o(05,T 5,006 s @JAJ:UL; WS Caw g
i e Ly a0 S el l Srend 05 S5 5 wbgﬁw 5 S b5 it g bl adllles

53 B8 o bl Lo S a sl Oledl lneg 25005 satkie 5 ot LS 55 ol (Kl il



s 2l s Kl Sl B gilede OH)Ken 53 5 D

wae @

3 (110) OLSen 5 Willson s e 221581 1) Ky K85 Jlasl sl 0T s 5 sleg (sblis
s aizan T 58 0 L (Kl s U1 5 Kigly 86 () adllans s go sy o 4y 1K T i
St s g 25 53 (Sl s g Ko o) S e il HS 5 5 S b Sy
il adles 511, KH..;L Gl il b s s Julse 5 (15) OLSKea 5 Bernatek-Jakiel s 1> wa
Sl g adal Wle glad (ol 5 ol o sasis Oy camals o ¢ st (STl canglin 5 Ol (ST
ale S (S pols 5 S ol o L Kl sbul s e Jolse T s 87 (o it 0
b ad e Sl 5 T 355 kol e Vb s (87 (6ol o gasin 05 cOlaili 5 (o) 2l
sl

S b s Ly ool Jolse oy (5 Gald 4T 9 o 555 or Blanal sl Slaflas & 5 |
S T alss sl T et st s 4 ol Jalss ledite i ol 0015 (Kt il
(ilmdins 1 eadpll DLl 03 30 3 5k 3y Jhe &y e sirZa I3l ol slaeil e 50T L
el iy i a5 5 SN ey « Kl o s 5 LS

ot s i oLa i ity Sl Ol Ol d Sl s bl Laes 005 L5 col
L el somlos sy 4 gy ST 51 Juolo s o Wlaestls g iyl suia ST & sy 5 il b
3 s s At st By 5 bl b o Kl alad 4 by Sllllas Oy 350 4 ey
5 oS el sdna Il G ol a el (55505 5ol s ) s ko Slazig b Ol Ol
L Kol s ot 5 oldie e ol slaaile ST Jaws (o (o 5o Ky ialob e e (S
el JRT KN o 53 Steond 5 S5 ) elin

EEES

andllaos y g0 sadlos -\

53 Ol Ol (o535 5-5 5T so55) (TS 3T s ) slossm s cadllans  3n (g3 sums
S—=soa T e L aet A s oldlas Jeb s S i rvIra et ey e vt LUl s o e Dlane
A S kS 0 9 AW (o kS s calsls o &Sl LS V0 g o) pl Sl L uwlodd &l
Ol smr Cmlod aly (o055 5 0903 cailisy)) 55,08 5 &5 5mT ossm so05dmn 53 aieslm 55
5 05 G S 5 Cnlodd 5,5T 0 o TAD g 03 jmn soelts] B g 5l ool U ailare ol 53 (S0
Cmizn 0 S5 o Lo ol s o 51 5V e 058 5 Y8 (i 4y S o 5 Bl sl sl (e
loas Oy b Kegly 2571 L ol s adllans go (603 50



Y VA AYAY Olisy (YY) F: A

sl ale b gla fa g

401009 , 403000 , 405000 , 407000 , 409000
N
- = |
< ) -
- » -
- N J =
l't ¥
} i
q : : g
: tal & A :
~
- . =
LI o)
3 !
N
oJd ‘ LS
3 ! H
3 | £
g T EE P
5 = E
S s :
401000 " 403000 " 405000 T 407000 409000
02 01 0 0.2 Kilometers

canlllans y g sl ol yob 4 BdS Bliwl 3 5T Glae) s 13 ST K1 T 60350 Canmd 0 i 1) IS

oo plnil g, -Y-Y

Z .7 . “ . P . %
(slasluls” (la Bay (o5 A (e 0T Cople 5 g8 @ ax g b bl G o ooliuls e sl 2,

gl .. - /~ ..-— .
9 o_::..b cL,.A J_{ oJ‘.ﬂ Jl HL Lgl.m&.iw 9 Wosls M.«JU:.A;J)A (§03 94 pnns J‘ U sl Lsé&&.:l.&)l 9 dl.,\:./a

sl aiages Wlde b 1S 5 5 gt Sl esliml 5 Sl olen b e A8 4 OLdS Olid (o ls 5T

SLSKe cige o s Kl ol e 4 (GPS) LU Condsn s o 5 (slolpale 5 &)l K8

C;J}ngjul_é-bjé S &:Jjuﬂd);oj‘.lsl le.l‘f (C..»C,.A)LEA);}J}JLJ e@»:_ﬂw.)& 4.'.‘:’-\.)/..; L@;T

Gblos g (CmdgnNeY) gi...:xb“ Soslma g Jls 5o gme Sl -0 Ges 51 ST (gls e gad S eslanal

L\

S8 a3 LKl slal eman A fwwo},ﬂfj 3 eslimal ghitaey (Conign ™) Kily 0o
obb-)wTA'ch_xme\WlﬂJﬁu&upﬂ}!—@W@Tddaﬁbwn‘xﬁdx‘?oﬂklﬂjubu
JQ.MHH%Q&IJDS@&@|k¢%3u|>ﬁc@gﬁd)'rﬂe})&f—.-&i’a&\.’j

M)d C)L&J ‘J OT 61.&;{.:.%\9‘5 M;J’)ﬁ L§°j}>jl 6&5&4\‘ LsOJlA-M‘



o o s Kl Sl b 5ledue Oen 5 5,5 I

e

=

CAEINY/E) 4l s (B Jlad g 55 e canlllans o el 31 gl s¥ S

Lol bt 5 (b Slo a5 Jime o&iljT 4 o g codd s 3bls 51 ST (615 0 3m5 S1 mg
o sata O3 i S S Eglica caamal ( T slan (Sl Canslin Jolt ot (oS 0310 35050 ks (5 S 050
EC s by (S oSl Syt G 3 ol g il 5 55 b s i S 605
(S o iy St Sl gl ST ) o a o gt 055 ¢ e PH oy b5 iyl ¢ o
oL sl (gl 5 aalsl 53wl S Sy s 0 JT S RET- T NE-TPISNERREAC RUS
Jis e 5 s 5 55 5 Lasls isls e oolse sekols (Kol IS 5 slel ST o S35 Sledbl
SAS SPSS 22 Excel ks by s slal5ble 5 51 G Blaal & olzas | glatasy 0d (G0 e ol
A o3l R3.2 459

S LT ko ¥ ¥

— S LSS b el (Kl Gl S gl 5 (S (oS sl b bl sl
S s ol S o Doge | e Shs ol el i A plasl = el (55t 05T S et S
g 3T ol smnn D3 53 o AS 2 i L 6 ki S ol sl 2 &S Sl imatis B,
(Rencher, 2003) a2 plsil &€ 1ar )5 &y oy o sl dbsie ot Sleylia

3 sl ol giizes S 5 olwasdst sl ol saailze Ll 2, Sl ela sl ol sl & a5 b
EZE P JUCR . el Jol radin e () Olaglie plnil w5 A2 eslial b s slaos S
La )l slaws ool slaadlse oo 2, b ) (Cilisa L;J bl bl Ers i o sl
S 3 05 o S srerlia sl 23S il Lol sbailze ol Slaglin g 03l 2AS
a3 ol 53— 2 o,T g, 5l 55 S el bl bl

' Wilks Statsitic



Y VA AYAY Ol ) o(FY) F: A b Sl b gl fags

st 35T (sl 7 ol (ST e S ol L S aadllans jge (gl it ot g3 51k 0

ik gl (S gals oia b 5800 Sl (ST S0 g S 5l eslil w3 s 51
O S 5 il (dichOtOMOUS) 5514k 53 atsl uita ST 355 r ol il itn Cotle 425 b o 505
J! “f—-“b ol s A5 5 oS Lalime la sl sl b o > 358 e o3kl s e Oby (ol Sz
(5IJ_33,_§J:4{1J~5\x;mgoﬂfjdlﬁ‘cﬂgﬂxﬁ.mnmlal?péﬂg,gulgw&ﬂf)
Dl iS5 (S il el b s s rmed 08 o s Kl s s 5 s
e e O S il 5 gy oite 35 o ool S8 nly it b Sitend 0500 85 51 s b Kl

é . ~Z
"’JT‘{@)BJJJL”.J.L)#UV{JBL;‘J{lJfU\J'.’.;LUJ%L;)}?}('L;LS‘J{

S8 93 ualy o b Sl 0 g S5 -¥-¥-)

Jica 5,8 o 15 sy 50 6 55 Eoly e S b (ST 5 (oS Jhes i st sedail DS 5 ol 23

Ll s JBY ol el D son S O}:*wfj
log (Z5) = o + BuXy +  + BiXic + € \ gabal,

C»_::.J C«’.«flog(é) 9 L@;T g_,\.il_)..p ﬁo‘ﬁ1 Coue ‘ﬁk 9 oww&f} J.Z.»M LQL&\W X1 eee X d.bb U'»"l BE

Ly =0 codalin sl 1 =1 5 deT oy 3l Fo by =1, godnlin Jlaz| Ql}g%ﬁﬂ.@l&f el
. =z . - IR . - . N - “ T - .

= e S g § 5 Lol s L lonl AL uwwkéjlw el 2T iy I35 pas

Ll Jaan oo e ) Slaalin pslis cas MTM 5 :l:’CJ g L Ala’CJ

S ey yeita by S 0 g § 5 - ¥-¥-

St O S 5 ol S ias il p OGSl 53 51 i 3 ey ke gl 6030 5l 3
DS s iy o a5 (sl 6 55 O g £ Jite by g 008287 Oty s S il o7
WAl bl gl 53 sh a3 S i 5s d a8 Ol 4 ol e WS (28 sk S i

R

log (—) = Bio + BuXy + - + BuXy + & Y gl

1-mq

Ml:cLum@Q%fléﬁaojk&qéMJ@OU’.}\J’CﬂL&x;’aAc&mdAf;:walrjyjﬁld.\;s
.M:@&Lﬁé}f@u@@brliclz.u;l:’cjlni o ol
-

._\..i}lgb_aAj‘a\>u_ig'Q~1.>9>'6_515)95;;\...;1uabo&ajdu})o‘w;)}gg)al%fmhi\)&g_iiu_;_:..cq).?a}‘



o 2 5 Kl Sl b g5ludue Oen 5 55 IS

X

() el ¥

a6 )8 53 Ky o 1l & Kagly o sla S -1

caalllan sl 53 aanlond 63,91 ¥ S s ilte clS s Kol a ol & Kol st sla ST
5t el S8 55 S (g5 Olon i alons WKl Gos ol s ol 5 0Ll (gl Kigly s
oS et S ST 518 slast cnlet § 15 e ol s it (e Uler Ol ) Sl e e S
oy V5 XE O Y 55 a5 aallnsge (goagdms 3 55 ot et 5 a5t e s

380800 !Il11?l) ]814?0 3817?“

4168000
N

T T
4167500 4168000

4187500
n

4167000
N
T
4167000

160 Meters

T T T T
380800 381100 381400 381700

iz G )8 ys Kiwly s Cilise sla oSS 2 IS

hi—v-’wli Bl el 2l &S aas e Ol e g o5 2l S 9 o “iﬂz-si\-: bt Sl gan e

(\: %ﬂ)))‘))‘ﬁ)k)}bﬂ%w%})%L;«:J.AL;,bb‘g:\.m.;lé

30

75 A
20 ‘I/ \1—

R
,Z:; 15 e S0 S
2 10 \ i C;f 6JUL§
Ve \
1

i \\‘

oS e g e ol ol s et

w9 Sy ey Gl 95 53 Sl Gl gaug e Hls i 1f JSG



Y VA AYAY Ol o(FY) F: A e Sl b gl fags

. Z
b G WY Gas 18T ot ) Sl a8 Ges) sl plasl o5 e b 0 Gels pl 02 Ry (stn oS
(LS et b e L G Ges 50k Sl e YE Ges th gt

S 5 S B S5y el 1 (5 (S5 2l 68 3> Kl ale b Salis Y-

it sl 88 sb a5 5 ST S s e 5 Sl sl 0 Ry el el sy
sl ) kS

5 =05 = S 55 L Kl il b LUl s b ass = 5 O5a5T elal S sl S 5 5
Somly ol S S il s Kol K canls S8 & ai patie ) osled Jade 3 5
il Koy ol S 5 S o /08 (s e gl s & a5 b g 93 - (& Osa5T elaly
5 IS e 48 A e e [V (g ls e Jldde g g5 = OgasT bl s cpmed 1 ssmy (s sae
ST S G WP RSV, I WV S QRO SR 6315 s sy (ls san gabuly 35 ) oud Ao
53 Sl oo s slace b s a5 e s L—“wa) s a8 s i e K D son g chnaih
o ay Ll plasl g - 2 ST (8 L OT el 5 s el Blad 5l (Wlodd JSC85 ol sl
Yo o 'Sy S s La;{.x;b” Y ela GRS 3 a8 As pasie /) (gl e s 9\ Jgir
I SG=eeS) ol s Sy NS s (25 Ll s 3 oKl G Ll 31 5 G5es) 1 13
‘= SIS 0) 3403 sy Ul e bl Sl S s (2Ll aly slens &l (e 92
(313 55y o s e o5 08 o 5oL ks

. Z. . . . .
S o S 50s olal (850 5 (S5 (2B 0 53 Sl 1) Ugur

Syls gne slida 93— HINe
VIVEA AVAS sfw.qb Jﬁw
V/Paf \/AaY aald Jﬁw
AT ys/a0r e i g
< [VA VAN S cdl
ey BAATARY S
LY SIvY s da2 33

L La S s ol ol oo sla S0 Bl 51 65 5 0 608 g5 95 amlin gl tS e S

ML oS a8 slgnin e i ol cadlie (i, oolel L oAd gdnames ol glaailse Lo 5 eslizul
il g5 slaadlie Jols o (¥ Upr) @38 o0 1y wilae L5 slaald S ao s

Og 5 J=13 5o (Jold i to s By 5 O 5 S50 oo e S Ol 1 gl gadl 3o

V_(l_)_?) g.i_..:...:l.’ Q)Jﬁ}&léjj wad\ﬂjdﬁw u.a}o.ﬂ::ﬁ d)) Jl.ﬁ» :‘ajb gsMJ:ua 4((,4”4...4) gi...’,‘...:b

el dosla b il s G 0 e (Jlez) il



o 2l s »S/..:.;g\i sl B g5lwdd O Ken 555 I

slga ylu_da f)LP Sadl i (S o) ;f.,:.u“b J=ls s Sl ol Qj)}v:p-Jl-Liﬂ P sl i (S
Colia) Lol

. . . e - g . . -
S Og = 5 =1 05 (uss Jlads ) sadlge o(JI 5lpe) &r’b s, 5 =15 o> JI

BL) S c,_,gb“u )‘J_.B.d :‘..J.b swj» ‘K":.‘“:‘.li )' CUJ:% 9 Jﬁ-‘b BE) S 42.:.},?.«:‘ J\.»\.b :r.mw gsw}n ‘(éj‘&”

JUPN VLIPS SENH R P JR AP SIS APV PPN (6 JERCUHI BE SR PR A
(Kl S eipe) LI 5 Ky

(30l Jlare Bl 51 J513) (o S S5 oKl ol (850 5 (B1) (B1)) 6,8 35 Sl 1Y putr

oSl I35 Hls sl Er el adl 3o
/rav (/5N 0) v /sy (\/+0) +/+of (1) prws
N (V/AYY) +/§Ve (*JAW) =+ [+ V§ (griem’®) S'\= S5
yiga! (+/144) =+ /YA§ (\/+8V) o/ 88 (S ys ) S ol
AT (\/+Ya) = /YSY (+/330) +/+ £\ (h) ST 3138
— /¥ (V/YSQ) o/ (+/A8¥) =+ /o § (dS/m) nggn Culda
EVARR (+/0%8) «/\YA (\/+08) +/e X (PH) au el
YA (+/AYA) =+ /o ¥§ (\/2¥Q) v /0o YA (Pa) S cuwslin
L SEA (V/YEY) - /ava (+/a¥1) +/+ 30 ) Ky K ol g

Kl O 5 JH13 53 1 aliasd 5 (S50 Olos pas Syl Y-

b Ll LT g, Bl sl 5 s St ot 5 (K58 Sl gt ciglin sy
sl 3l s el o) dslsn Gy ol 53 oSy osbT 4l e bt eolinal W o)1 S5
o la byl e Sl b el ~<-~’b g s S o S pland 5 (S5 Slas gt Jls ma
09z 5 J515 3 adllans ;g0 Sl gas olad cabgy o o & a2 95 b Cumilod 03,57 ¥ g s S
(Sl Slnn OBl o pmn 5510 s uslie 1 S755) dils (ols gmn oMl 0SS b Koy

S gl 9 (K3 Ol pas G lio ¥ J g

1o Siles LI Ky oo Liwly S5 )l

"AM/SVSS (Y /) YEFE/TVYD (\WV/+¥) YYYS/5a8) (pa) S cuylis
STYERR 34 (+/0+5+) V/VYWVa (+/+258)V/VSYA (#) JT 5\ 5
YA (+/+YYVE) V/ate Y (+/+¥FVV) V/VO (PH) 4y dowo!
FONAY (+/+vd) +/aYe0 (7 AD) /XYY (dS/m) & S eylan
YRV (+/+1§Y8) V/Vaay (+/+YAST) /A YYY (gr/em’) ¢ 2l o sase 3 9
Tayss (+/+03AF) /A VY (+1+5+SN) [AVFA mEq/1) e e
AR (+/+SYVE) AN YYS (+/+AFRY) V/YYAS () JoU pote
Y IANOA (+/0YYEY) OF/VYAY (+/VE+4F) AV/SV A (k) Jodss

.MJAACEMJAL;JIAG‘#JL,\.EA%&}MJA\ClaML;JbL;’MJU.E.A#*



Y VA AYAY Ol ) o(FY) F: A e Sl b gl fags

il 3o Jordowi ) 030l b (Kigly ol 5 J319) S alead 5 (K45 Dl 325 S lln ~¥- 1)
(PCA)) ol

adle Jlgzr i oslial Lol slaadl3a BT (2, 5l e J ST (slauine G 5 Waesls (g5luadst ol
ST o) Gtmlin A8 s a5 1) Wosls S Sleis Sl do s A sgu el ol 8 s pluls 5 Lol
il 5 s el oS edn Oy Jpdr s ol claaid e

ot e Cod 1093 Sl S0 (ST (ST15) ST (o Al o seasin Oy 5 el ds)s Juld i gl adl 5o
iyl sadlye 5 (S S tmz) JT slsa do s 5 S sl ip 3w SM 30 (mdw) Jol i 203
(S Sl ) adal 5 S (S S colan ol

Kl ol 5 J515 53 o) ol Jo o O o g2 1F Jgur

i Sl g Lty 1 ol o3
VAL (1 AVY) =+ /¥YYD (/AN Y) L /YYYD S r!t,:
o[+ f508 (+/+NY2) =+ [+ YYYA (+/V+58) /2 YFYA ok
OV (+/+4¥88) V/¥av d (+/+3\Va) -+ /¥ave o S S
T EAVE (/AN 8) e [XEryY (AR RVAL A u 9 S Ols s

allans ) 3o sailin )3 Kol 5575 p6 b 2575 (e St Stad O g S ¥
35 Stand O g 8 3l cailana s eabcd s Sy ool Kl 552 e by niin ¢l
i S o 3 1 Kl sy pie Ly 5y 8 o U oite ) rly it aslinl ly i
s 3 ol Uy lin Jute S e S 5 5 oS e s milly b 2bs St O S5 ol
550 Jad 5o S 5T gla e dd alos /50 e ol el s oot s A3 w0l 55l rqu(atf
(P i o ol BB e s (SOSI Eglan ola e diledd 03,5T Conal C 5 @ Je baw s
amins o 55S LaKigl oo piee Ly gy 3550 o Sl ANl Jatlss 5 JT sl ¢ o gsin O35

Llodds > Jue LESEE

Kol 3575 pis b 3575 (i 1t Siird 0308 5 10 g

S )13 gns g lukdo 95— & oyleT e 63137 a3 a4l r\f
<ofoeny *YV/SVVY | w2 e \
<eofeeny AT 2% \ S Cwglin Y
ey XN/ YEN s e i Sy Y
<ofeeny B SVAR RS \ als IS5 f
ERRY T\ AVAS v i 2y o
A FAV/YY \ o do| 5

'. Principle Component Analysis



s 2l s Kl Sl gilede O Ken 555 I

e %

9dy_g-pgl,uuu,iauﬂal)wq@gﬁ:ndlﬁd.u LgaJ..faqu\ﬁJ..iaLiAcaJ.i‘a;S Jue W)L?:d‘_;‘x
LT s S 1, B g a5 1 L il s K*xib T s & 1 Shalin by o due .clons 63,31
S s i oS wms e Olis Jgdar ool Calos ST s i s o3 48/V b il 5 g &ﬁb

S o ot g Sl Bl il 3y T 5 Kl o8 laaige

Kl 3575 pi b 3979 b Gl ko i le) 38 e

(T J L] o Kl Kaly b
LYY \ v Kby b
19 Ve \ Lt
IA/D

Kty o5 i 81 S O 30 S5 -¥-0
Gt mlin Jace S 5 ST 5 (oS oS b sl b by Stead 05 55 ol
L Sl = o8 b b Kepl o0 oKl sy pae = uslin b B uioe S5 a3 nly nite i o3l
el 5l gl i (058 ey ol sy A s b Kl =F 5 sby s b Kol = el s
5 4 4 el Ol 1 Jae o eas ol SIS 5T sl e & gosle dir o eslinl o8 e 2,
ot S ¢ S S gl (sl et e /5 Je Sl e 8 MR e 1S el
35 53 Sdg SLedbl ¢ Jlss 5 JT slsn i dos il (o guasin O5s (S35 mde 2o s cler L6

lodds Cod Jua ! Al s B u:'J‘J? L‘b“{‘;‘:il;’. S99 ru\& L sg>s

Kaply s iy 8l S 8o S5 ¥ iy

)13 ginn lokis 95— & oyl s 3137 x5 alyly o
<ofeey eV SAY | IRy \
VERRL Ty /asrs | S Cuwglin \
s 194/1454 \ al 5T 3l akold Y
Iy Y £/AVEA 2 Wl cgr f
o/ 50t AR Y aals S )

J)@brbxbuﬂo\j_&ucwl.ijzx'.ﬂd‘fd.uL;owu’é)lfﬂ:uﬁcowjéd.hw)u&ld‘j

Lwlodds Jasiia A Jgd

o3 AT ;i_%g,_,aéuu,g s e s 5l Jue “:Mlumxxd,,\?ju{a)f Olea
s ol cde colazils @ise glulid dos 0V 59 5 st Calisee b WS Il s 5o0s (3950 LI
sy 5 Lo WS ol L o iy i a4 5L L b (WIS S5 s 4 Olg o 1) Ll a7 s

Zedls ST 8 > diged oS

v



Y VA AYAY Ol ) o(FY) F: A e Sl b gl fags

Ky s 13l ol pon Kl 5525 piks b 357 5 dobo 2w lie) A e

R KT JEW f S ¥ s Y S Vs 3575 pus
AN Y . : : YA S575 pke
L8 ¥ Y v \4 . Vs
o /50 . 2 \4 f \ Y NS
JSA Y 1) s t . LY
‘o \e \ s | \ )

6 7S s 9 o -

S 3 S S S ns ol (0 5 (B B E 8 53 Shulis -

5 =i ol slai,lST ST us et ailie ol t Osa3T 3l eslinal LY goylad Jpdr 4 455 b
A S ol 5 Kl 5 5 Gor Jols o - Ky Slamin i i Lol gl Blod 51 g5 (50
SN S et @ S o> il cal ke 7 T 51 ( 159 s D) 3l (1 me OBl —
Nl a8 ol 5 o5 528 s b Kply b Gos 5 5 51 A6 1 O3l ] 015 o el 81
(A amalos ;eI Cels 6 28 3 5 e Y e <5 \-“i-m’l-’ Gos o) 58 onds ol s
3 s S5 el sl n > oS pLa Kl oiusleS” Slles f\fw 2 el 68 o oplaly
(ol ”J'..‘?gs‘ S5 43%? T anm s Ly, 5| 6;}1? 3358 Olyslas by 0us KT &) 50
ol slaaddie o pmsn 6 i b ol o oty Sl eddy adlles ) se godsins [ S0l 4 a5 L
S (ol gma gl s ) 9

Slp > Laesls Jlan Gl o ad it Kl sl 5 J21 ol 5 (S5 Sl puat samglin |
(r dpiem) lodd e Koy s s J51 U3 ol gmn & OVl o 5 S 87 el K 8 Sy JT
5 oalST Ky sls s ol Sl als o pmin 055 5 JT alsn e STl Canglin o7 55 0L il pimot
pled conl s sl il s 5 (Jols e dos e Dl o (S Eolian ca danl Cpiomad
L ol s mimn ¥l Sotan U Kl 05 5 s o aalllans o ST bt 5 (S5 Sl poas
Cmaslin 5 (AT sl ot Sl S saili 55 (Kl ol 5 Jols claedlpe OYWestl) § g s 4y
(ot o n Bl | Ky ol 5 1 o Wl el (sl imn o sSnn (gebaily (el b do ) s o
5 S oLl josasa 05y 5 55 doss Joli ST (S5 (gl S izmed (B 3y (Ul gne gl
Ao 3 ) e s cze s ae ST L STl (S STl ol 5 an el el iy S Sls st a5
3 YL Jsls oS (r5) OLSes 5 Bernatek-Jakiel s & o ol 2l s gl (ol b 5
cblausls 55 s Lall

Oad Sl s | Y&ﬂdz’uﬁ pf OIA= 1) 5 5ol JK?J Loy (Ye-10)

G SR

AR



s 2l s Kl Sl gilede O Ken 555 I

e %

coil sl Sls S5 ol s Sadslse sl 05 L Kl sbml  55e bl (IS 5bay
ol adllans ;g gadlane 53 by e SUls, 5 ST 358 Lol e Vo s 5 87 (sl o gasin O (o)
copl s sl JT slgn 5 o ale g5 gain) oo uﬁwb Jhd s &l s JAA oS 63 S o lal (YY) Sofi .,
) 3sme ol 48 ales S 0Ly Kl il o 1) STt Sl gas Uil 55 cibin cOISKa 5 Oliies
313 e ilsta lalge o5 31 058 Bl Ky sl 1S5 Sy w0 015

anllans go sadlaio y3 Kl 3979 pihe b 3975 (i Sl Siud O g § 5 - F-F
Sl iy ¢ asio 0L K s Kl sl dlaisl oy sl & 355 0 Laiia & Jgdr 4 4255 |
el 5 O OT a5 o o caals JS ¢ oWl g STl nglin Sl 08 655 4 by
Bl K—m«:b s, 53 Ao s ) e 3 (ol de S 5 od gals IS ca il (STl aglin (g8
2l b cdds bl s gan (Al ool ol Oud JIKaT s wsys 0 g 03 55 e Ao Susles
bly ) aals G 5 od a1 Kol bl 528 s g o8 K8 & (v 5) Dadkhah
25 (AT slse (’{ Aoy 5l SU K.ML, Sl b «(Y++v) Zand-Moghaddam oo 5l Slgses ctilails
e Al 4 (LS gy 5 o 5L A Wla e el 5 (o3usliST Lle glae st (8 e ol oty
55 el Ol W 8353 e Kagly a8 IS8 Sulin 5 Il Iyl 3 0 al 5 S e

S 3IAlB 0SS 5 b Olg 1) GBS ) el adlas ol s S Glaaig 5 25 PN warg b

Koy s ey 8y S 8 g S5 - F-¥

S balse 5 Sl il o Tl i bl Lty Ko O 85 3 elizel 3550
Jice S e S 5 oS oS ity bl b bk St O §5 ol 23105 g5 OT o
iy HE 5T o poime it slinal (E e 2, 51 I la iz 38y lead esls B3l lin
@l S 5 o3 e 3 & ST cuaglie 5 @l TSl Aol (Bl T Sl ke o gl o s
Sl S Slwdin 5,54 5 glaallas 5 (1)) OLLSa 5 Verachtert .ol jls sxe Ao el oo
5 s By (sl ki A5 i de 4 oKy

Dpmn 5 Gt By Shws 055 516 5 5 505 5Ll S g5 95 sbls adllns, 5n gaidba
S 5,05 L3 e S s L“K'wib SIS 55 2l 68 s Sl Sglate Jl ez 5 S5 Ol
s h uﬁ;mg'/.w S _ S =S e s (Y1) 0L 5 Verachtert @B b G Sl s ol
Soslomn s s s S ol 5 (S5 Sl st e el s L8 - wlosls 515 o6
Lt e Gy o5 5 Weols o) (5loaatl gl ot aglin 6w (1S5 b (bl 5T s« oKy
oS a1 Wesls S Ol 5l dos A s gd aadd5e ol &5 ad esleal Lol cbadlie 5o, 5l o J 28
Jrle e Ol amy aibane 18 5y 55 5 acals aie S8l saalllan 53 ol dute S ealic
Sl 5 LaKenl s Jla dbaal ;T 003 o35 b izt 1 s Ky ol 3 oS 8

¥



Y VA AYAY Ol ) o(FY) F: A e Sl b gl fags

a3 4Bl ST e ol 0L 5 Ky sl by sl SKied O S5 sy o

S bl s s S e byl Kl sl s epr 2 STl Canslin 5 ol i g canals S o

b Bl e ol s wl Bl ol e 5l ey Kol

6\.:»
1. Agheli Kohne-Shahri, L.A., 2006. Estimation of the economic impact of soil erosion in Iran,
Jornal of economic research, 5(15), 87-100. (in Persian)
2. Bayramin, I.; Dengiz, O.; Bagkan, O.; & M. Parlak, 2003. Soil erosion risk assessment with
ICONA model; case study: Beypazar area, Turkish Journal of Agriculture and Forestry, 27
(2), 105-116.
3. Bernatek-Jakiel, A.; Kacprzak, A.; & M. Stolarczyk, 2016. Impact of soil characteristics on
piping activity in a mountainous area under a temperate climate (Bieszczady Mts., Eastern
Carpathians), Catena, 141, 117-129.
4. Bonelli, S.; Brivois, O.; Borghi, R.; & N. Benahmed, 2006. On the modelling of piping
erosion, Comptes Rendus Mécanique, 334 (8-9), 555-559.
5. Dadkhah, M., 2006. Formation and expansion of gully erosion in loess of Arab Ghare-Haji
basin (North East of Gonbad Kavoos), MSc Thesis. Faculty of Geosciences, Shahid Beheshti
University, 185p. (in Persian)
6. Fleshman, M.S., & J.D. Rice., (2014). Laboratory modeling of the mechanisms of piping
erosion initiation, Journal of Geotechnical and Geoenvironmental Engineering, 140 (6).
7. Rencher, A.C., 2003. Methods of multivariate analysis (Vol. 492), John Wiley & Sons.
8. Rezai., H.; Lashkarpor, G.; Rahnama-Rad, J.; & R. Pirandokht., 2011. Assessment the Loess
of Golestan province, according to Engineering Geology, Journal of Applied Geology, 7 (1), 29-
40. (in Persian)
9. Isaee, H.; Charkhabi, A.H.; Khaje, M.; & H. Etraf, 2005. Investigation of physical and
chemical properties of loess soils with erosion forms in Gorganroud and Atrak basins in
Golestan province, 3rd Erosion and Sediment National Conference. (in Persian)
10. Karim-por reyhan, M.; Mashhadi, N.; & G. Zahmatkesh., 2003. Investigating the physical
and chemical properties of the upper red formation in the creating and developing of piping
erosion, Journal of Desert, 8 (1), 64-87. (in Persian)
11. Maghsodi, M., & H. Habibi., (2009). Soil erosion zonation and sediment estimation in
Maryam-Neghar watershed using experimental models, Journal of Researches in Earth
Sciences, 1, 37-42. (in Persian)
12. Mashhadi, N., 2000. Study of pseudo-karst forms with emphasis on piping erosion (Case
study: South Semnan), Journal of Desert, 5, 51-64. (in Persian)
13. Sofi, M., 2012. The mechanism of creating and extending piping erosion in Lamard, Fars
province, Research project report-Soil conservation and watershed management research
institute. (in Persian)
14. Verachtert, E.; Van Den Eeckhaut, M.; Poesen, J.; & J. Deckers, 2010. Factors controlling
the spatial distribution of soil piping erosion on loess-derived soils: A case study from central
Belgium, Journal of Geomorphology, 118 (3), 339-348.
15. Verachtert, E.; Maetens, W.; Van Den Eeckhaut, M.; Poesen, J.; & J. Deckers, 2011. Soil
loss rates due to piping erosion, Earth Surface Processes and Landforms, 36 (13), 1715-1725.
16. Wilson, G.V; Rigby, J.R.; & S.M. Dabney, 2015. Soil pipe collapses in a loess pasture of
Goodwin Creek watershed, Mississippi: role of soil properties and past land use, Earth Surface
Processes and Landforms, 40 (11), 1448-1463.




o 2l s »S/..:.;g\i sl B g5lwdd O Ken 555 I

17. Yamani, M., & M. Akbaryan., (2013). The effect of sedimentary features on the
development of piping erosion in the Felish Makran Formation (Case Study: Jask County),
Journal of Geography and Environmental Hazards, 7, 1-17. (in Persian)

18. Zand-Moghaddam, M., 2007. Geomorphology of loess in south and east of Agh-band. PHD
Thesis, Science and Research Unit of Tehran, Islamic Azad University. 320p. (in Persian).

\#



Quarterly journal of Environmental Erosion Research Extended Abstract
http://magazine.hormozgan.ac.ir

Modeling of soil piping erosion in loess regions

Allireza Jalalifard: MSc Student, Department of Arid Zone Management, Gorgan University of
Agricultural Sciences and Natural Resources
Mohsen Hosseinalizadeh': Assistant Professor, Department of Arid Zone Management, Gorgan

University of Agricultural Sciences and Natural Resources.

Chooghi Bairam Komaki: Assistant Professor, Department of Arid Zone Management, Gorgan
University of Agricultural Sciences and Natural Resources.

Majid Azimmohseni: Associate Professor, Department of Statistics, University of Golestan

Article History (Received: 2018/01/26 Accepted: 2019/02/28)
Extended abstract

1- Introduction

Piping erosion is one of the common water erosions usually occurs in soil with low infiltration and
soluble minerals that finally changes landscape. Different factors control its occurrence and
development. To predict piping occurrence/hazard through modeling, effective factors should be
prioritized and considered as inputs of the model. The present study has performed through field survey
for piping erosion across the Iky Aghzly watershed with an area of 105 ha lead to recording of about
102 pipes (<1 pipe per ha). This study aims to detect the locations of piping erosion via the modeling of
logistic regression.

2- Methodology

In order to perform this research, all of the piping erosions in the study area were surveyed and their
morphometric characteristics were recorded, and the sampling of the topmost 5 cm of soil was taken
from inside and outside of the pipes. Then the principal comparison analysis (PCA) was used. To
compare piping erosion in rangeland and cropland, X? test and PCA were used. Additionally, the PCA
and multivariate ANOVA were used to evaluate the main differences of the physicochemical soil
properties of inner and outer sides of the pipes. Finally, the binary and multivariate logistic regression
was applied to predict the existence or lack of piping's extension hazard, respectively.

3- Results

In this study, the danger of piping for humans and animals was calculated based on the depth of the
pipes. Based on the results, a very high risk category (pipes with more than four meters depth) is
mostly located in rangeland land use. Respectively, the amount of low risk, moderate risk, high risk
and very high risk classes in the study area was 31, 29, 23 and 19. The results of comparison of piping
erosion in rangeland and cropland showed that the shape of the hillslope, the shape of the piping and
the soil texture are not dependent on the land use. There is also a significant relationship between the
land use and direction of the piping extension at the significant level of 0.009. Based on the PCA,
among few quantitative affective factors in the erosion of the piping, about 8§ components were
selected which contains almost 89 percent of the pipes in the study area. Comparison of the
physicochemical properties of the soils showed that their means were significantly different in both
inside and outside of the piping. To predict two state of the existence or lack of piping via binary
logistic regression, with a quantitative and qualitative predictive parameter, a suitable model
(coefficient of determination, r*, of 0.5) was calculated. Based on a multivariate logistic regression and
considering the quantitative and qualitative predictive parameters, a suitable regression model with a
coefficient of determination of 0.6 was found to model the risk of piping.
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4- Discussion & Conclusions

According to the results of t-test for each component, it was determined that the land use of
rangeland and cropland are significantly different only in piping coordinates. Since the amount of this
component is higher in rangeland than that in cropland, this difference can be explained by the diameter
and depth of the pipings in the rangeland, as well as the short proximity from the ridge. By comparing
the physicochemical properties of the interior and exterior of pipings, it was found that the standard
deviation of the data in the organic matter is very low, and the lowest difference is significant in the
inside and outside of the piping. The results also showed that soil resistance, organic matter and bulk
density decreased, as well as pH, EC, ESP, SAR, and porosity were increased. Based on binary logistic
results, for the probability of a piping occurrence in a specific location to be determined, type of land
use, soil resistance, geographic direction, shape of the hillslope, slope percentage, and pH is needed. In
general, the factors affecting the formation of piping can be identified as biological activity and
physical properties of soil such as texture (silty), low bulk density and high porosity with water
penetration and severe surface runoff in the study area. The effective factors of the piping formation are
land use, proximity from the waterway and soil resistance, and they are significant at 1% level. Using
the logistic model in this study, the most important factors controlling piping were determined as the
shape of the concave hillslope and topography of the pipe location as well as proximity from the
waterways.

Key Words: Iky Aghzly, Physicochemical properties of soil, logistic regression, Loess, Piping
Modeling.



