http://magazine.hormozgan.ac.ir

Tk o S b 3 5 sen oS &S ke ) 03l b 358 ey s sduasg

* . e
By oL{:U/) ‘ukf’“ f_)lc} sxsal o L;a.l.(.ii/) (s islss s s0 s JJ“{) Samdils ¢ (5)-«0\9 olae
iy oL{fJ/) 1u£‘.;w f:}[c} ol L;a.«L(.iJ/A bl :6}\2& o&‘-\m‘

/‘.Jx..:"a(_{if/.a o /A)Lcj Sl souSiils Ab/:fmd.w) O koo
(VWQQ/ /Y 25y o b WAA/NY/YA 1l 55 o ,b) dlle aze b

o4

e by 31 Sy 30 85 Ol bLo ol 53 pdy e Ll o 51 9 Culigo (o)
A5 L e By s L)) g (e OLSl ol s Gua Ll 30585 50 55 A1
Sadlin 53 K90 85 Ol bl 51 (S 05 4 bag o) Gl oliaz )3 5 o it Slaalds
05l (e $al 05 g ARCGIS 1581 5 51 esliil b 3udod ol 53 caml ok s Canwd Gy
§ st (ol i oslinl adlain )3 5 ey sl Saig lelid ) 09 k) (eas S ko
Al T sl 58 51 akold gyl ¢ iy o813l 6208 e85 emed S e a0 82555 G4 Y
31 oMl Uy 5o acdlain 54 b 5 (A BB A 2 A0y S iz 93 JuS 5 0lr
ot 33 (5933 L0393 ¢ emas A Jde )3 b jasis . g Sl S35 csleylsale ) gl
P33T p13T 3L a5 o8N L ay Vi 09 i 5 6855 31 03kl b Laosls Lok 3Lzl laeyY 039
A5 03Ul eae a5 sl yial 1D ol g 6 lodiegy )y slate 4 5 SIS 6 gty w1 1 ik
el (g 5 Y 13095 ) 5 Gle ¥ 2095 ¥ w2959 4N 33 09,58 b &Kl alg Hll
o g S s couS W) 5 slas o IS s (FL jlael) adis s Ol s SAmle gy 0
s S8 3 i ey s uuag add (o lg ps i eslil Jie e ¢l s (e
P Ao VAUV (oS s Sl WS )3 dlais Comls 3 A3 VV/0 Guiiigy ool bl i g
NAL) (ke ahb 35 Lo 3 AV 5oL dlb 13 o p3 Y'Y o st dlib 3 o p3 YA/5 (oS o WSS
TN/F8 By L g i o 6K s i o i 5 Jos minons i & 42 57 3,8 o0
2,15 adlaie Gl jar b (ewlis QL) 58 oy o ki 53 o )3

e ¢ g A A o ¢ o Seknangy s ST 0651

adnannaseri@yah00.Com : Jstws sdiwsss


mailto:adnannaseri@yahoo.com.ac.ir

Fyan o 4SS dde Sl el b 258 e st cnang 0L 5 ol

daddo N
led 8 el Jas 5 b Lelse 3 Slas Jols o blbn (55050500 U8, K Olse @ b5
SIS 51 (S sl 3Ly ol Ol Gla gl 5 el (Dl 4 (Si3olsh,5m sl ulii e Koo
slpedy 4 o5 8 Jlasml Jilas b WO 5l slop sl olulis (il shosnsis ple i J6 5 s
SIS o ol 31 0Ll Sy o e a8 Sl ame sl Tb 51 (36 T L Ky il
e 5 b (T8 51 (Sl S S5 s les g DS > 87 LT 51 (Rosenfeld, 2004)
ol (dnagy oy = 5l e(Van Westen, 1993) 55 5 s o guoe bajlilod okiygl sy 4y Julss
5 glessi SIS~ (Dahal, 2008) il o s S womal 5 Dbl S ke 53 bl Gl S (S 24 )
(b mln s a5 e ol Sl (0L aSKd 0 Jlisl bl el 4 dle s adllas 5 5e gadlane
Ly Ol S Ol s o ol ailate s 1 STl 2ld e 5 55k 3005 Sl (33K BlGS 5 4 150
Lyl odas Gl oudil 5 (it g st Sandy 5 3L (STSS sl (GleasS Bawe SIS 5 5
s Mirsanie cla zass 535 >0 la,bl s .cul Glosy O > 5l sy Cab sbol ol p b
il ol a5l Ol e s OldS 5 L5l Okl 5l dn Ol ST Oliul (Yee5) O SCen
{(Nairi and Karami, 2018) 5,8 - _13 YL cas, s Olws S Oll tasl bl Coles (sduas, S
oLy il (S (2l (sl > Bl e 5B 5 e oo b seTe bl bl sanag 5 (L5
Olgzr 5 Olul U3 S b unag (osas 0o (ol Oldllas o) ol 5l aldl Sloj 5 a8 O, 5 5l

2 oLl 3 se iz 4 bl o &8 Calesd ol
iglio KLU S L PNN s MLP sl b me a5l oglize sl 55 «(Ye-2) O Kon 5 Ermini
sPradhan s)ls o, LS 5 da) b ganag 53 MLP Jus & wily s am ol 4 9 L5 S
$Ia > 3o st aveg gl ATCGIS e (258 50 oolesl ae o dn Sl (1)) OLISen
Gy (AEE (A e (Fyean mas 4SS e Sl eslizal b (YY) 0L 5 Caniani xS eslil
Gaib e 4 (11 8) 0L 5 Conforti .azsls , Ukl s Bl iy sadlaie 53 25l sl ol
oslitl 4 ¥ir Og 2wy (2 pman (e SGE o 51Uyl 528 s Ja s calssg, oism s Shalopas ks
by sy AICGIS cla,lsl 5l oslimal b 5 ololid 553 s ol Jalse Olyie a1y Jolo Ve o 26587
L o me) st codd gduaidb et a5 oS aas o Ol Conforti wligss p LS g, T &

S WG Bod e st cdihate o B8 g g Bl s SKas Ao 3 AV 23
S o 5 5 ymn Gip > Shes U5l e Jale 4 Sl eslizd b (115) OKes 5 Roustaei
Sms dae 3kl (358 Ol ST Gl faab o] 5 0T a3 oo opas b anag 13 oslas Lz
b s eslimal a3 BlsT 5 (2501 sln (o0l 25 o 25d e 3) Baa aY 5 odd agh oY 5l ¢ omae
Gl Jolos T3 Jie 4 s o ST, 2g, AVYY 253 do o b o gian as 4SS Jde s e OLES

el



114 A48 Ll o(FY) N Y e gl b sla fays

0> Ay s gduag 3 (ae 4SS e w5 L5l e (1Y) 0L 5 Rezaei Moghadam
“dlsd ol s st ey oy KL o smn e S5 i S By ol o sl ntl) T asse
23 05,01 5 Olgy &Y 53 055\ aass Y 3 0s 5V by Kb g bl i eslitel w8 K (g5l
Bl e oy AT/AD S A By Ll g Y

S gecilie 3 (111) OLLSan 5 RANJDAT « 015 o cara ool o 43,5 s sl a3y S0 Sl
(v--0) Rakei ¢ fos 5 Jbsg, gadlaa s (Y:+0) Zarepour b gaibs s (v+10) O, 5 Fatemi ol g
Gois 3 (TN SOUM 5l T albsm s (V) OLKas s Emadeddin «oluw 8 liiw o) o
58 o)l s ah 53T GlassS seism oo (1) OLISes 5 Rajabi wlTe = 043y

S allan s 5n sailaa (Vb Comal piman oy 3o ol T el 5 38 s 4 ar i L
nl 3 s cadlae opl 55 55TOLS (e U 5 (SC Olyie @ o) ooty 37 5 Sl lac b s
9 3550 OLeMbl 5 ool Sl eslanal b i dw S (aly alaie 5 G5d o) bt sbagy oLl fags

,QMIQ)&MA&&QJMJMLESMH{JBL;JQ%LSM64-;-@5

anfllan 5y g0 cadlais Y
Olwl 55 5 0Ll w8 3 4 g = Jlad L5, b Sliwa )8 (gladlans (MU gailtng, sad >
2015 S8 Ol = i (ol D5 9y = il 8 5l b pl ol Gl Oliws S
Ol g8 (2Ll Sl a0 ey kS VY Clus a4 adllas 540 caibis (Geological Survey of Iran, 1990)
Sl 2,8 adBs ¥ gax 3Yo U aids e g e ¥ oldl s owsu@cmwwg&xgﬁ)gu G
gla— Sl e YA s g adlate (ali o S5 e 558 0 Wly (B0 Jsb aBBs 0 5 e, TV B el f0 g 4o 18
gl Jpb --’-’qu‘w’b. S fB Sl ad g (S a8 adbe S o Sl ('{ 2ol gl s
S A e a3 VIV 3 adhaie ST gt 5 80ka wenl e gk ST VA 3 g 355058 b SN L e e 1 GOL2S
Sl addlle 500 gadle Jotls 55 Oliws S5 Olil 557 5 T Sl o) > K colas Slas,s vy dole
it U3ar 53 238 sl sl IS ol (sl se slaanT b Bl g s a e bl
—er oy 33 Ol (Ko Lot s basels o 3 333 SIS e Slin S (15 s ARl e ald
BB lame o 55 5l gr S8 Olgie @ laals (LU Sl bl 3 503 OS] S5 (035050 1> (anb

syl Kt sseanT s OT SISl corl o



Fyan o 4SS dde Sl el b 258 e st cnang 0L 5 ol

s

Woono

2o

Ly e 1w :
«eine wiios o aroire e anior « .<)~ .

MU&&:;;&G&L«@@\J&;W}»:\ Jﬁ&

93305
& & M RS & . /o - & . . - pd
(G350 (S P 8T s GBS s @ e S b B bt g sk 4 el ) o
sl | dold c‘.}.«?ﬂ ol ccud S e JAL’A}}A JALL'\ cazbka L;E:zn S 9 GL..J‘ JA}GJ wﬁl

b s 5, en SO ey e A g 9 2Ll 0L 5 oSl S (s @l )T Sl ol

f Oaoler o addlan 5 50 (gosgdmes) Vi u.aljfyy” i sk cpl e el ags Arc GIS 10.6 J‘J’.é‘f).s
LS.»DEM)\:\ ~~~~~ w@mwuwxjd@c(yy)&?dMﬁcwccw@|fﬁ}36w%ﬁ

il gabwy 4o LB OlEb 5 Cod S cond sl ad eslinl allls 5,50 ezl SRTM (g e
Sl is 5l 55 aal )T o i 5 ailie b oa) ek I oS gt 2l b (DEM) sl 258,
slpeslr (o555 oY 5 ailae 1S 5 5 slaat® Sl 5 ool oY a5 a9 0T (585 4¥ 5 488 S 5
Sl GBS g8 538 (csmb 5 o e Ol 5 ST S et canlsl s T Cws 4y 528
0o Ghay Sl eslial Ly s (38 U W gladl) wsdS dlav b s alislon slaosls & er g b 55 ailess
wlodd plsl b3 - b 4 T canaib o 5 b b5l s e sla el S s Jools Ko

g3 eIt sd el B3 g B 0o S Jalss e Sl dilie S35 Dlo sast el e
b pe s alse cpl 5l Pl a8 5,8 oo 1y oSy gosle i EE Soilsp s o Ko
sty 18 Jalh e g 8 ] athie 13 3 5 g e St bamly 5 il s ls gl (25 bood
() Jpr) el (555155 5 S s S350 Oigs o s Blata gy 5 S



1218 (A4l ((FV) Ve Y e gl b sla fays

T 55 0313 ¢y o sy BB Sl Sl 3 3 sd sl S g0) Jgur

bl doys b sl Lo yd
=3t =3t b ol
>
YA Y.y Coups 9928 Gb
s Yo S 53,5 s sy sl SaT K3
"V sV Somlisd Jebi- Ca S Jq
1LY s s a.y SIS gl b ST claas K10
o VY ¥4 YAS sk ol o s sl KaT KP3
Y. ) 1Y " Y6 anl S ool cls Sl Sal K12
A Y X\ iy Kewtals (0 gl ¢ K2
Y.\ 5 5 4. bl s SlaassT K9
. f \ o f i ool 3T sl s Ev
5 e ke ST (ST Kals
] \ s sY _ _ K5
&J’J\SI Lf sais
X YA 23T sl L lanle oo |3 KP2
o),,AT 46'425::.0T 9 T LSL‘Y’ W ‘umclﬁ
\E Y s Va8 VoY “gﬁ/ S PE
Cfv:'xé‘ (;;-<31
£y VoY Yrf YY§ S5 o pute b i o 2uSTl o K8
Y Ola b SaT U glawks b La
Y s % s - KP1
Sal 5 Sl

U o a5 T baiy
%y YY VA \AY Qa

.o RYZ . .
Il el s cislaS

v £ YV Ysy ol 5T saalEsl Qt

Gy (S alins olTolho L8 (0 815 ol o5 51 a5 e ailan sla 18 0 50g 108 51 Aol
sorS i wsm 5 S5 ol LS 0l er OT L8 5w o8 o S S Ol LS ol
JS ol Gt g ok et i b s S Sl e g 5 05,8 cadly s 5 2l LS OS]
4803, Joo S 5 Coppn S ABl 4S5 oy — Jlod X5, L e S 51 K KaTelile
5 Sl s ol ity Sl 0T o Caand 5 a9 odal Vb 2o OT 3,3 Cand &S (g 5b
S b e kol (Geological Survey of Iran, 1990) coles £ 13 cotis b ol O35 i gl 2305
Aol ol s 55 s b s STLI 5 o0ls sl g 3 1) adgm Comlas oty gt skS
elosls 15 ba S



Fyean s 4Si Sl eslial b S5 e s canang

Ol)&&ﬁ}éﬂb

anlllas 3 g0 gadlaro 43 oS 1 ahold Slid Slasis ¥ Jgur

830000

au20000

10000

070000

f~~~< Y’~~\_f~n~ "n.\_"ln.n \n.\_*nnn n_\nnn ﬂ@w%
: \ Cfr ¥ 4rs.\ KM2 & colus
: \ ot Y as§ Ao 4 ol
~ ~ \ v Yra o5 bl sl
~ - L5 Ya s s bl s
] : :
i : 3
] H H
: 5 5
i i i
BEEv EEK3 ©KP3
a4y alald FHGb 1 KS PE
. s \ mmJq EEKS BEQa
- - e 2 g e B KA0ET K9 = Qt §
' I o000 : : ' I K12 e Kpy Beaess |1
- K2 EEKP2
[0 e et
T Jmesn i i D Joneen i

anllian 5 g0 gadlare JuS 1 kol i ¥ S

andlles 3y 50 adleis ol ey Al Y Jg.i

sloul gl o aabks L;‘YLQ‘}?JQJ@L:{C}@)»@IJUM;JJM U o ol cadbin Gy 5l ds s 50 s

e VOIY B o ab e et a5 gl (450 Jelse) Ll s ple Os g delan &5 53 — (LILL

YEIV-JENLICH WIS BN WRTR d.al;ua\fnf@jl.ga:;ﬁ\a Uo gaib 4 5 ab e cod Colun o i 3L

CJL,M:,;U‘W L;uJﬂ_i‘wbd)wlduJﬁiﬁamjp6;)|J§J;>Q¢ZL;»Cﬂlp..\.ﬂg@

- . G . . N w“ s 5
.Médéjw@lfxﬂjwﬁjakg%uolﬁ ...juk‘mduoalq-éﬁjcdw

M&ﬁ))}ﬁék&d}bwgwgw:vd)b

fa< FA-¥a  YO-YO  Ya-\d Vo-0 b+ Ay 4
\o s AYE. YAQ.\ v LEAW KM2 & colws
oA 1Y YA v va.Y Yo A Loy 4 Comlus
. VY *A vy AA Y\ s bl sl
. 8.\ \s LA V.0 AA i b Wy




1218 (A4l ((FV) Ve Y ke Fule b gl fa s

u&}i’wﬂj)‘ GR-);L}{G MJJ)&J:&J}”-@)J L;L&ul; A;JLL.A d‘)) .JJ’LA@ wga.fw b ...3&,\.3}19) cuﬁl:?
C,.;.“.d cals _)la‘ u.‘."..;|_}§| cdjboblq-)%g.{fw duﬁ%ubd\jd I OT e 8 cslosls u.al..,a:.s‘-l 5}5-4.3.)

ealosldl BT Jled ot g 3 3 030 1 G5 s ey Eedls Lo e (5 b S

éww,’):‘;&ﬂbw.ﬂ.\d}%o%:f d}-\?,

@A O R o SAosr 4 JAdl Jd e o
a5 \Ya Ny \Yes AR TS A VOAN is f4.§ KM2 4 colus
Vey AR Wy \Ya \ry VED WY AR a.) oy & Coluw
YA \s Yo Al Y Ys ¥4 A ¥\ i d blE sl
WA £A \es 8.0 0.0 N A Yoy AA ¥ b wo s

o510 tadon0 72000 00600 st0000 e9t000

010000

010000

s B G s Jwd
B G S s G Jlali

' e i ' . 15-25
3 b Fllc g wsia e 5 5 b = 5
i % . i H L 25-35 i
’ ) - R : : ) . 35-45 :
[ b
>45
H o maers H] g [t Imaers ]
andllan 5y g0 gadlen ol Cogr sASE 10 IS asfllas 5y g0 adlais and SaiE 1F ISE

,_>va>- SanT b i g 5, Sor wlde o B R ST AL e B ol

5 O a5 Al r e pli) e b Dl allae cams o b or e g1 0 L 35585
(Sl 50b s 55 LS sy 58 I Sl aslllan 350 (gailate 353 i ey ol (Son 353 0T 1 oS sl
2 A BB sl B e W s w2 o gLl il 5 e e spae OT el ST
S s B wib OT 5l ey 5 0,05 L (G553 o715 o iy e Ve B s o lailinl el )) 4id

_
35S



Fyan o 4SS dde Sl el b 258 e st cnang 0L 5 ol

ANEB ab gy e bl sluw g oWl Olib b Jgds

A-CRE L O S R VR L RS S OCR F AR L R | JONR F T Syl olb
ARAS \sEY AT Yfo.Y Ya\.e KM2 & colus
\.0 \sA \s Yo.s Y. KW ST R W)
A 8\ g As sY i b sl
Y.f AR \YY Ysy Ys.Y g&);d b wp s

b eslawl adlete 350 OQ;L.? sl (é.‘;ﬂj%@‘}jjb b Ole 03,581 s 0 gl 25,50

el o Gl e (S il Gl b T o el ool e (Kaen gl e b Bk Ol
'4_‘:4..‘..» w%VJJ)))}T)‘,J&AQLPUSJ‘JJ &Jl{)l)}.ﬂ ‘L;’Jl'z C)kﬂ)‘f LSGJJLU &)J}T@Jﬂ\gbwu‘w

Slaws op iy glyls b are LS vAs Uf.\_sJLg L bl «(5 Jsas) sel s @ e bl ol gy
AL 0 o A e

M&nb;ydm&;‘g@@@m:g Jod>

S8 =V Sev-5h O S fS-av. YAO-F5- YYe-YAL Yrv-vy . ‘_,.Mf
A s va \os 149 YYv YeyY KM2 4 ¢l
\.$ sy AN 180 \EWY% Yy Yo adb colin do
\Vv Yy YA A+ A+ . . GQJ:J bl sliw
V.Y ¥ \$ YA YA . . u“J'J bl o g3
£ H £ H
i i i H
i H i H
H H H H
Faglia by GAG
H 233-310171 5 B §
& 310-385 0 | = e dy oS ) ik °
385-460 Wl I 1300-1600
Y 460-530 = . [ 1600-1900
1 4} 530-600 W 1 1 4} [ re00z100
600-650 . I 2100-2500
650-700 W [ 2500-2900
i S Al 0 IE 0 g st
& p— H & Kiometers H
H o 28 s © H H o 28 s © H

asllas 5 ) g0 gadlaie b sasd v S

asfllas 5y g0 il Wyl OlEDb aid s S



1218 (A4l ((FV) Ve Y e gl b sla fays

ol ad g b B8 S Sl gk ailag) ad g b et 51 GBS ailing, as g 1 2SR &S

Sogo 4 ST as s Sl a ol Lot al o S5m0 Ol o 58l 35 2o 5m b 3 @b S S5 535058
e s gy 53 (D 0L sbul @ (le Gl Eb bolaa 5 553 0 b Lle b s &l B
Oz o 3 ea)ly Ul 5 oud JS85 5y ol b g smy dle 5l (BT slaasl T & olsT 5l o580
Sl slaanl T Sos5 s loss e § 585 conlpl sl (BT Glag s, coslia Sl i OT
Yoo 5l i calols caiban glaailisg, basliw 271055 Jead @ am g b ddl o o foy b6 adbis lao,s

.L.Is\.:@ u,.:J:JwAJ Sl R stb g

axdllen 3 50 sadbis a3y 3 Aol Glid BV Jgd

Y.< LTS I R R P PO P DO b S IS

vaf \YEY \EY Vav.s Vaa.f km2 & colus
A ‘YA A% VOA \s didb Colus Loy
Yoy Ve 4 q ! i bl sl
ALY £y £ £ ¥A i3 bl by

ailata oyl 53 Olies S Ol ol (bl bl catin 53 maiis Ol g S 3 s a o3l ) alols

s Okl 5w &l gy = Jld slazal b glosl ¢ bL3 1 glasl, A dax 5l lod &l
coslr s 5 Ol e g 5 Ohad — pai (BLII goslr (pizma A8 0 5o adlaia opl 51y Jeae oa
A8 adlie Sleli)l 5o g 50l Olgld o5 5 a5 (alwsy leslr Sl (Ul 2as 0 Sled @ adkie 0o b
lasle (o3l s s | adkie aob (g0 5 ok b (ol saals 5 bz & (g @ tas S
Lo S Gk 5l 5 el 5 (sl e 5 xo (S gd 5 piiie gd bl 4 e
Sl ol s T glaosle Sl catlin (slaoslr DleMb] 4 (o s OGS 4 a5 b o Calodd o2l 5 g bl
G saib o 35 e 3T (A Jads) s edal G @ 2l rlely closs oslizal o3l 5l ol el
sl 5 () oy 3w i sose pl S o ¥ B Al s OT Sl an 5 eslr Sl alol e nee Sl

.CA—M‘OJ‘) CJ _ ML{LSA &A J° C;)L.ﬁ

0313 75 Sla i ey 9 00l ) ol Olib Olasin A Jsd>

LRSI S P 7N . Yo SN

AAY.Y Yoo YA.Y YY) Yrs Km2 4 coluw
1) Y.\ Y.Y Yy Y. wo s & Comlus
4y v A \$ A i LB sl
AN ‘Y Y.t SA Vs -SRI W T




Fyan o 4SS dde Sl el b 258 e st cnang 0L 5 ol

: 7 .
'
i i i i
L] Ll 8 Ll
i i i H
E H g
i seqyuad [ i §
25mm
= g
i 75 mm .
R i g 200 .
| ¢ soomm ] | ¥ 200< !
e i o A3l 5000
Gl s daly 3 O
andllas 3 0 sadlais 53 03lr ) akold aidi 18 IS anlllan 3y g0 allain 43 LSRG 6 51 ALl saids A S

o 303liST (ol fa i et SBLbI s tiadle a1 L il ol sadlate (Bl 6,

sl s cxluw a8 Culodd o Sl 201551 OT (5 s 5 OLbI clalin sy Cumex ol 38l ¢ 58S
L s by Cad s (olabl & Coladle o b Sl by S Slme Sl iy slacgd 4 Lol S
e 2l I SR ENP gt PN SR pl Oad 0 iS ol (gams 55 (b (Jy el £l
p ot 48 ams o Ol adbate Gla i b () 8 sasd Gl olond e S50 0T Jelpe s

AL s pls 3 wljjafdlbhij C)Tﬂchual osls C)rfuz..:ay CUQC")A o3 9da 3 3 Jlgl 3

Y o i jal ey g adlaie 1y &8 lasin 14 J i

- - - - - - . - . /. /a p2 M
Vbge  gblbgms Lgle esum el ool L Ke L Ke el el

=3 Sy SMagl o ws @ e Mgl B

L g2 g o L g2a ]

fYs 1.0 fy rv.s Y VA AA Y. \f.8 MY KM?2 EYRGIC LW
£t \ f.f .0 IR (A f.f V.0 1.9 S lues Loy
1 A X \r a8 \. 3 \§ N bl sl
e v.5 f.5 8.0 Yy.s .Y A AN AA L?‘:'Jd bl Loy




1218 (A4l ((FV) Ve Y e gl b sla fays

w0500

H H
i i
24 b2
H H
i H
H H

avonce
2090008

e 353

sl s
\ s e Gl ),
P Ay gL Gl S Gy G S B [
T hgie (Rl gl L g B b e (BA s £ L S0y

90090
060000

Eiile d daly 2 000 o sty Il
el
£ 1 Kicrreters H
H o 25 8 10 g
ssea0 o 72008 ) essos0 ssesan

adlain LBy 6,8 sasd N S

Fo sl ol 4 AIC GIS Lo s adbie cla g5 0mas 05 S50 Jalse b ags 5l g

v S K& @, b vas Jl Landsat 8 ETM+ (glolsale o slas 5l oslimul b .ad axstls s adlais )3 ool

TV Ol Ol b mlis o lsl oal s 4 lesls 5 Jlas oWles Google Earth 5Bl 3 ¢

Sy ot 5 Jima ATC GIS i3l 5 o 5530 b Sliamien e (V) JS2) A8 0315 Gasils A jaleais

e o3 eslimal jshie o (53 0k abB M G (pl 3 eied S 4 bae (pl 5wl sl 3o
O JSK8) A8 e 4o 0 5l maS daagd 515 55 Oy (e SGE 2obesT 5 5 gel

wioso wioos era0 satoon auseon coson wioso wioos era0 saco auseoo oo
‘!\/ J\/
ug;:x,.;.\ b &
ot s ) i
- ° S— .
i i i st i
] b H H - : H
.2 B .
y ) .
N, fe ™ st
| <o
% 5 o o PR
.
4 o,
§ § § Sk §
E 2 L 2
eode e
&, = r.
L 3
@ . a -
P ‘:- ST .
! H o
4 -
i i | 69, |
N : e e .: . N
. o, . ]
9 &8 o® «
4 5 <
- s 5. o
§ ] § e 4 ]
] ] ] ]
a 1 it
“hy = e
G (9 bl o R b
— e
£ M Tl g s a8 . (000 i a4y 0 1
H éfb— [ Alhais 03 gasa H i é%— Ailaia 53 gina i
men! Tiomerers men! Tiomerers
0 25 s 10 0 25 S 10
i [ i [
L] ] L] ]
o o = oy o o o o = ) ) oo

anlllas 5y 30 il )3 L) et DU il VY S

AR

asfllas 5 g0 adlais 3 0315y b b3 ey A VY S



Fyan o 4SS dde Sl el b 258 e st cnang 0L 5 ol

Sl Oy s S5 e 51O gl e siaal 0L 5 ATC GIS isdle 5 Sl eslinal b s ol 5
51 ol 5 sl ) e s (e slaeSE a5 eslinal adlite 53 B33 ket slaagy o lali
by 5 S o Jos Kialon 50l K o gl o ol 1805 055 6l b sty o8 4 03L0I3 59
sols clmosls oSl 3l eslimal b me e 53laa Jizte |y el (meblie s Sl SbLI,1) U o L
05 el eomalgT (s ol s ol o &S Wadue (8l i3l 0 58 0k ATy e
= e b Gy ol oo i sl Ol e (,r:-élcf’ Sl [ sgin B el oS od by Lo el
055 pimlin (B 358 o plolid o a8 sl S Gl L (et RS S WOSs p e
slaosls o olg Oy opl s Calodss |y S 555eT die &S Gl cme opl @ e S 4 Jis Lo 5
2ol b dus il anlan b e 558 6 Jlesl el Jute S bga claesls IG5 &S was 6398
Sl s Olgn ¥ 5 = a¥ g 4Y B s Wiy sd p Slas O oK 5550 )3 ol odalin
5 Sl Sl il sigs s 3555 clresls il saibs qsass sty b b0 55 ,E L3
oom 5 Ll @358 DLl e Slles asly ol s il S 53ls claamly Jols 55 s =
3 53 my Al el 5 58 ) (i sy L Ko ity 4 it (63555 Ko Do 4 T
s JUEsl bl 5 23l 1y bsssns pld o 4T e 08 K 05 K il e oSl
s i (McCulloch and Pitts, 1990) 4 s a5 1) (orss < 3500 48 (3Ll i OT & o
ol el st 5 63505 SBaY (O 4 b b SO L e 1 e e Y i Oy
P Gl (BT slesls s o dasls (mmons 5 b3T ((B5seT osls wms ¥ 4 b (ol Jas
5 on 03litl due (gl y @ ol sdalin b x5 5 o355 G Al

gl e & Y fud 5l e d b cae S d ol e ol 55 Ol e Sl B o
e Bl e 5 (2530 B S Tesls oKl sbl 5 (258 b s (E5d BUE 4 8 4 by DN s
A astls y Laaesls 350 e 9 Wesls 350s o desls 350 oy gale e aw 4 e pl sl rl;;;l oY
A ol S ol s s

(W) badl f
St At a o smn s Sk 4y o338 &Y Olye G5 e IS S Lle s lags ol o
G 5 e Aoua Ve Shad Sl lssle 5 (558 i s 4 (She) Ol aY O el 5 5 S sl
Sl o e Besls Olgie 4 b do o Sl 5 as 4SS B30T (sl 55 adlls e gailane )5 035 &)
Sl b Grie (leae suﬁui” NS s lasl e rw,g“ i oslaal s 03 87 0 5 lesT

VA Lo 5o pomgy Glgacs Lawgs a5 Cenl b (e 5 (Tt Sl d)Tn o c0y5kate dan Jl33le 5 sty a2 LS Lo S, :(Python) ui‘-‘L"
b b adde j5i8 o

2 Artificial Neural Network

* Multilayer Perceptron’s: MLP

* feedforward networks
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Extended abstract
1- Introduction

Landslide as a morphological risk factor is the result of the operation of natural and environmental
factors that, like other morphological irregularities, causes damage to human facilities, infrastructure,
and property. One of the most significant works of geomorphology is the identification of stable
landforms and places with minimal potential for catastrophic or lethal phenomena caused by
environmental processes that have a detrimental effect on humans and their affinities (Rosenfeld,
2004, p. 423). Mass movements in mountainous areas are one of the natural processes and one of the
most important causes of landscapes (Van Westen, 1993, p. 2) Landslide sensitivity zoning is one of
the essential tools in risk management and decision making (Dahal, 2008, p 496). The purpose of this
study is to identify landslide hazard zones in the downstream basins of Sanandaj Dam with an area of
970 km2. Annually, mass movements in the area cause damage to roads, power lines, rangelands and
natural resources, farms and residential areas and increase the amount of soil erosion in the area. This
basin is located on Sanandaj-Sirjan structural zone based on common structural divisions of Iran.
Kurdistan mainly with mountainous topography, high tectonic activity, diverse geological and
climatic conditions, has the major natural conditions for creating a wide range of mass movements.
According to available statistics and also the research of MIRSANIE et al (2006), Kurdistan province
is the third most landslide province after Mazandaran and Golestan. If it is a criterion for the ranking
of the provinces, it will be ranked higher. NAIRI and KARAMI, 2018).

2- Methodology

In this study, in order to map the landslide hazard according to geological, geomorphological,
hydrological, climatic and human and environmental factors of the area, 9 effective factors include
slope, slope direction, distance from fault, distance from road, distance from Waterways, lithology,
land use and precipitation were identified and evaluated. The required information layers were then
prepared in Arc GIS 10.6 software environment. The first step in zoning is to identify the landslides
that have occurred in the area. Using the 2016 Landsat 8 ETM + satellite imagery with a spatial
resolution of 30 meters, Google Earth software and field studies identified 237 landslides. In this
study, 89 non-slip points were prepared for using in training and testing stages of perceptron neural
network in slopes of less than 5 degrees. Artificial neural networks have been created from a number
of limitations of advanced content management services to the top walkway called Neuron, which
works for problem solvers and can select information through synapses. Neural networks begin to
learn using the data pattern entered into them. The learning of models, which in fact determine their
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internal parameters, is based on the error correction law, which is the generalization of the well-
known least squares method. In fact, in this method, by regularly correcting the error, the best
weights that provide the most accurate output for the network are identified. The neurons fall into the
input layer, the output layer, and the hidden or middle layer.

3- Results

By default, the software was selected to prevent interference and capture of the hidden layer. 70%
of landslides in the study area were used to train the neural network and the remaining 30% were
used as reference land data for testing and calibrating the model. Data were trained using a multilayer
perceptron network with Adam's learning algorithm. In this study, a network search algorithm was
used to optimize and adjust neural network meta-parameters. Because of nonlinear relationships in
landslide phenomenon, relu transfer functions were used. The coefficient of learning that controls the
amount of weight change is 0.01. The final network structure has 9 neurons in the input layer, 30
neurons in the hidden layer and 1 neuron in the output layer. After preparing the neural network, the
study area was analyzed with 970 square kilometers with 9 input variables that were converted to
raster data in 30 x 30 pixels. The results of the analysis were plotted with five categories of landslide
hazard. It uses 5 methods for model error detection

4- Discussion & Conclusions

The downstream area of Sanandaj Dam is one of the most active areas of Kurdistan province in
terms of human activities. In the risk zoning maps, the optimal areas for human activities (very low
and low risk areas) as well as the unfavorable areas (high and very high-risk areas) are identified.
According to the neural network model, about 31% are in the range of desirable areas for human
activity. Also, about 39% are in the area of undesirable and very undesirable areas. The natural
features of the region affect the occurrence of landslides in the region. The results of the neural
network model are in line with the realities of the region's wide-risk hazards, and high-risk areas are
often located in the west and southwest of the basin. These areas correspond to the mountain unit and
the steep slope. The western outskirts of Sanandaj have been affected by landslides and have been
classified as high-risk and high-risk. The central and southern parts of the basin are arranged along
the Qashlaq River to the exit of the basin in the areas with very low and low risk. The eastern part of
the basin is affected by mass movements, especially precipitation and inflows, and is divided into
areas with medium to high risk. The results of risk zoning validation show that in this region, the
neural network model with 91.49% accuracy has very good accuracy. It is suggested that the
resulting map be considered as a base map in order to carry out any executive actions in the area. The
vastness of unfavorable areas in the basin indicates that the study area in general has a high potential
for landslides.

Key Words: hazard zoning, landslide, model, neural network.
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