A S Sybole g Libi D)

. J (oole & udi)

o S e el 0 3 Sy Iy Lo S 33 S ks ol el g @
T P e | o

S POU TSP WS PRty JOVY P U] Y S g | M-
e R aalnib

gl L g e 3 L S Ly it e Sl g 4ty sy ®
glioed oo |y sl g s g

(¥ o TR TPRSRS. W T —SpPRT .|'{ SH 1 (N ) N T VR < TV PP ey
Uy T sy oo Ly e L i il

[ it 5 HJTHF 1S g i) J:,.ﬂ U RO e = IR L S g P
R L S P =

e e T St Bt |t JT DY s Bl S el 5 ATl e el S )
e e g il e gl e

il el o 32 (ATT 8 LST NDBE NIV 3823 ot (sl el bt gt Skt T del ) iy 0 0
il ar il g e b allilel gt 2 g e

AT o193 ot el S AT i ey d g by b Bl S L Spg o g e
L e Y e Y e

el s 73 3 S g Al e lmd g2 3l by S g T e Ll Al
R oy | g e g

~GIS b 3 (AHP) el Lo fobe Jlasbia il by Sl oo} frgtly o s il @
gt DS gl e D e

‘ﬁ‘F}JrﬁLdﬂ;ﬁPJﬂ—;bu'—*h‘—ﬂhﬂ—‘Hdl—#’#‘Jdl‘
whalh alloal 8 o hey la gy casliO B LIRS gy U O oy el

gl ik fa b S GIUH Ja o oM Py g3l il 4 ile gy iyl
alax [ piles gl i ponns . g sl el

g B g R P B L L =L
2oE AU e | Faal dom o ol 318 e

~ PN s 3 ol gy 8 Sl By ol T Ol LT A sigie
R PR e

i B 3 S P L il e (] e Gt 5 e il g gL iy L 13| ST (Sl gl [T W
S e e gl el gl e

1




A
u’f &yl/:b'/’
02

YeVE-YYAY @ (Sog,uSUl Ll YYYY=VPAY : ol Ll

e SNy ims JBIATT 5393 31 08liiml Ly S8 b olio 53 (SIS ookt Il dolsie iz @
My Olwls Lo (g5lon dilbal d

e A B B9 S0 K SomT 99 190935 g 5y s JL 28 X XV Y j;i je
o ¢ o3l e Loy e S 4l

e 39t st Ly oo 95 Ko™ dy gl 0 Ly i 30 (SA>19 Aty om0 @

Sborm! e Al g B3l (g psheine Sl

ST b § (S 39 DhogaS 1y K938 5 3T dbg> SLBOg—uShidg LT @
OL S sl 03l o Ly s (g 15ty 25y e

(J_..S'j) ﬁ):T 404> 15390 4xlk) ‘;QQJT)' b O bl o o 18 i)l Gble glulil @
e Ll Gl &S5 1,85 (g, 341

e 5@ g S BN Jig 5T Y giimn Gl (ST gt cymirle (S 5O g (w0 9 S LMy @
b Ol e (S A e 2 e Mo

O 568 s 35 (AT g LST NDBI NDVI) 5933 siomicus (Sl ot s Tgd (Sl ¥T Byl oy 5 @
13be s adla o e i IOl (oS K i Sodkems

P 098 b~ G IS ¥ 40 4o df L by ddlin JSUbpg Cwr—og vy @
Sl e (T B e ( JaS Olsa) K gs o 0

SR a3 9 (SIS (il yo oo Sl (L2 5095 3 03Mansl b (S 3gw g T sl fuwiliy b 351 @
@355 Kubl (s)ses shes

e GIS =5 § (AHP) 51 0 Ak o Jodo 3 o8l Loy b i3 o) Eg—59 L Gy @
S 125 Sogl ) (o5

409 ) Ol 588 38 (S0 I g DA AR Sl Sl g S5l @
b5 sl S Gloy Lusl cosl30 5 LS LLS ;) (oS Ol el

Do sk Jg—ad 38 GIUH Joo B 579 30— (S il—wdnd gulb 4 —wlio g sl i)l @
dba> Opler (ghul wogane ()b 7 2!

Olo 57 Ol 53 ( SVl Sl (6 757t L 0yt (gm0 (ol DUl Ay 99T s @
IREAL e e Fond dzms ok 31 4

e EPM i 3l 08l Ly O gmmns 3 § s 9 (599 e 3l (6 ol Iyl W31 L3l @
o sles dom ¢ Glabor dgom o 5T Al

e DUewgy S Pl HLdy sy (ST = 00 (S 3 3ol LBy 4y 5 50  IMST sy jlmias fulxi @
ol g et e (53] g 4l (53 ) sl



T T4
Sl pole g ol 0aisls
db‘ﬁ’“ ) )bbu 9 ‘.;5‘ )» Aollad
Ao g3 B oSl 3Ll Cnlio
odljps Loy 53 Jjwo 10
o)l}w Lé)J.,,» ):53 1D gt
Ll B iy &) s 2 o0 Sl

pode (dS3) B S b wlio g (659l oKty by — g5l WS ows  Prof. Victor R. Baker (Department of Hydrology and Water
(59 J Lo ISin Resources, University of Arizona)

. . o o Prof. Ziyadin Cakir (Department of Geology, Istanbul Technical
(GIS 909 j e — le)o LS)S')) 2y oSy Jluzib — ”B e )l.“.“"f University)

(5els8a9m55 Ll (6153) 8 s e sy Sl — JU (g39 0805 Prof. Gao-Lin Wu (Institute of Water and Soil Conservation,
(o el A8 (£1,5) lgdcd oKty Sl —ylydgmms Juiillyyl  Chinese Academy of Sciences)

(GIS )9 J tomtar Wi (£557) dao (0g2,9 s oty —  Fluo Sgaamo

(s3958a9m555 LBy (53) lirsh g Sl olSls ol (38 mer

(et b igel 5§ oo (st 2ol 09)5) (3 A o = Fengi !

s o ] 557D Sgui 3, ol ol —, gu¥g alllaman

Lk oS il Lt 750

(o) Lyt (1557) s (g ol5ids sk —fi yia
(Lol (oal8l L8l (6 38D) ()05 (03 oy ol — 8315 g3l w5t 1205
(L85908590855 = Ll o (41 5S3) o g B oSy Jluiily — 031y Wy sanws

Jﬁ@c)bﬁj@‘)d)&)@;M}wlugwjé‘)TJ)}NQ&uﬁ

-mgruﬁﬁ"w" 4-3)-::-;4-3"6-:'«#_5}3‘

Conl 1321 555165 cyoosl 9 (559098090975 (! (yoodl g Ml _wigd B OIS S yiudio Cullad ool g guiii oy
(5 M) o il 5 Al a8 sl 5 o7 ol Sty (Soge o domo e AT S a9 532 S 00
aele iy ide Shb o aliglladio g R g e g 555 3 081 (5 el 29

35 QALY douns gub 9 3908 (0 o (Siig S| L0900 &y gyl (] Sl w3 BSWLINS Cunilows (piled] 2
AWYAFAMAY iy 3 i e 58 oludl ple 5 o oSt b g b olSiily g 3 WS
http://geoeh.um.ac.ir E-mail:geo.eh@um.ac.ir g g e
o 23,5 Bl 3 iy — ol 43y YA/ VY] Vo & 130 9035 ool ol i oo 9 (ygmunne Connmsii 3 oo cal =TTV VNS il 1 8o

1090 o0 dglod 525 (S0t > Ao !
(ISC)alad o ol il oS @
(SID) _ausils slga ol coleWb ooy @
(Magiran) yguis b wis Cleb! Sl o5l @
DOAJ (Directory of Open Access Journals) e
EBSCO Information Services e




f&%é’;d’/’ow

")
WW/L(?UJ?S/& ‘)/.'})JL/

VIAY-YPYY : lbls

YPAY-Y oV S 2SIl Ll



‘}AJE_‘;&MMJA %JL? ‘5|,343LE.MJL.~J| ofd_gw‘gu\s &5L“""°|J
e S e 5

(Ll 5 k) ame Sl bolis b Lol o Slogdgo 3 Jals 03 g aeasss s 0 Jamee O blsus 5 Ll almem)
Al o Vs gl o0

asgama by )bt 5 ot Sl el (6,505 4, s O il (OB 5 L) sy 5 gy S ol il allie-Y
AL ol Jl ) (6,55 alaes (sl Olosen j3b 4 iz 5 AL oo 5 Ol 4 b les YU

e i e 035580 5 g BB Ol b aSyl @ by ste e mbne 5 batlen s odd sl sladlis toas
g el e LB sl

s SV gls 5 e OB 5 3128 e 0 3 ) e Slepbge 3 L Slacd iy &S (g5 0 gladla Y
By 4 pdy SR, se wag 03

) e iss s olge caadie (SIS O35 )b 0l S (OB 5 1) e 35 olil Ol g Jazin L dlie bt
W 5l (o eslinal slabs) s AT Gl BT il Slallas canlllas 3550 ailete tgla i 5 Jols
AL oSO b s A S 5 Sled 5 e e b S 5 a8 (s e

Glaisu ) mmmen disd (OIS jled Medsr" ad limal 4 batsu o5 Lty aes oS 5pd S Ul S
ol S BB Coale e Mla i 50l bs

(Line Numbers) . s (o108 o jlo bl ates s sk b gl olad camis olad 5 050l =0

Introduction, Materials and methods, Result : lsLs 0T el ol 5 amio ¥ Sl 5 Y Blas Sl b pos 0081
AL and discussion, Conclusion, Key words

Dt o b OV Sl amio VA ST Al e by sl ikl Sles L 0T sl plas Jals lis Y
Sy dal S BB asis VA

3 el YO VL 51 e sl Yo Lol ULAG S (g5, 5 5L 5 Word 2007wl s 55 Ll dlis ooeds > —A
B K,y o3 L Wi Ol se ¥ Footer 5 Y.vo Header 8 oo ol 5 e Sl ¥ o Sl e Sl Tl

Lg)jliou‘,amxﬂjsg}ﬁl}yxa)m‘J}}MeM};‘.BLotus&u\\rul{&.i;@f—g}:au‘ﬁt.mtus
S e BT Jolgd L OT e 5 60S) B LOWS VY 6t 20 B LOWS S5, 1Y oSt il B LOtUS VY (5 L
SIPtI2 dols LB Lotus 5,0 Y e ol gls zo (il Lol e 51 cly Caa 5l e Ble ¥ s G e
B LOtUS VY L e S .day ISTLL 3IPt8 5 L3 I S1L
JJJMfBLOtUS&J)ﬂ\YH}L)YL))J)\.&Q‘)&}@)L@.&—Q

j'.’.).): JK&‘ O‘}&jﬁ)w‘gd)'ﬁ éjwh}@u\ybwl}&)}kmuwﬁpjug}@ ALA)\:}AJ aaias ru—\'
238 75 B Lotus&;,ﬁw(,.uu_oi

(B Lotus 12) .. ,L ale el 3 A3l 5 oy 5 Wl G bl L Wl slgml s b gl gl sl e g =)
4o S (Times New Roman 11) . Kl e bl s



M‘ Yl ‘;...3“}; c‘..c e}_...ﬁ
Johnson RM, Warburton J. 2002. Flooding and geomorphic impacts in a mountain torrent: Raise Beck,
central Lake District, England. Earth Surface Processes and Landforms 27: 945-969.

Bull WB.1991. Geomorphic Responses to Climate Change. University Press, Oxford.

Amoroso GG, Fassina V. 1983. Stone Decay and Conservation: Atmospheric Pollution, Cleaning,
Consolidation and Protection. Elsevier Science Publishers: Amsterdam

:w)u Y e

\Vi —\/\O UM cﬁj;

0} 9> gg.ij}b).k:h c.ul.i » 6@'} Lgﬂ)lijs: 9 V,:lﬁ\j:;u Q\Jj‘ u_.:l._:')')\ .(\¥41) dzi.lw ‘Lfl")}:“"b fho gama (G o

OV-YV TY o Lo guja.?u: Ql;lal;'r.a 9 L;.%\js:- .ng.,\.'..(.wl J,;;u]

Iw;\é gJS

0 o &Sls SLLasl e 2l 03 JLE L(VWAY) e cp sbse

Qb& OM)J fl.rj;ﬂf[} fbél} “ _,\.:.,L L;"J)b JL@JQQLA)L»L;&L u.%jﬁ?da.:m)?‘ wL.pﬂ\sv.?)y)J :\ef,a._.:

ydbs Sabyeolg b s ol

el sl b 5w, Olge ol sl ob S5 (oSS Mz gladl;y 5 4bOLL Sl eslical @y 55 0Y 6 pad

.&:Mﬂ‘

oL s ol Ve 6l s BLOWS VY (B L 5 slad i b HLasl o 5 e 56 el ol e 51 8’.)‘ 057 —

eSS Vs (g1, Times New Romany

YW OLKan 5 (63 50mes) (VY47 (Sses 5 ) YA (65 5a0)

(Knox, 2000) «(Baker et al., 1988)«(Johnson & Warburton, 2002)

http://Geoeh.Um.ac.ir : sl a s 6lal s ol b 5 ol PAF LG G s Word 6 G o6 5 s alis -\
2,8 ¢l Geo.eh@um.ac.ir oeonl o lome S5 S s b 3l Ll e e LG a3 8 JL

S el OB 5 L s 55 sdge 4 Ssa b3 allie Clas oo S g 5ee -\ E

A dal s esly Dnge Bl ys DY 5 anils bogises 355 gl 1y Ve (gl g 5 9 Jsd Losy G e -V 0

AJJ...A “ ol J:.::J C”‘)U BE cml.l C;Alﬁ).} rJ&« C)J}.ﬂ B ul})ﬂ.‘o\ rl}u\ v@.> GM.)J “ o JL.N)‘ 6[.&4.“.1,4 -\

.»deab;:'.ljﬁ)lgjl&_é\)@l



Ll B39 0 ol 5 4 ool ol O3logld

(O3 5 Ol o wlio 5 (35128 sl s o S e ks Sk Jlskul) goll Ladlyl
(B a8 oKl (6395855055 05,5 sl (she! dzmallts

(o Bl 5 sy g 855 05,8 (Sl 5 S bl 0aSin gy b (Uil ior Gins) S S5 g (5 ol
(g 33,3 o8I g3 Jamo 5 ino o 0dSC2005 Uy 5 St bl g e 03 S L2013) (6,81 o o

(ol e oS ol i ol = ndo (Sl o JLils) (el L5 e

(gl o305 (5525 a1 5 Wl or oSl = medo (il om =65 958 1o 55 leidls) sl o (sl OS50

(s b o 5y o835 3,558 25081 5 5 (6553 (Smids) (23] o

(Das b o o8 ol sk odSls i (e Slsbiad) OUS (330 M

(g e 9813 (5 sl oS ¢ (U3l 05,5 JL200) e ol

(Ao oty A Sl o201 o6 Ko 5 9 Wil 09,8 2l g ol

(il a5 ¢ gl o ke oS3 ¢ b Bl 5153) 033, 3L 3.

(i g oS> (g gl Jaoms Sl bbius (5 553) (55308 Al

(st Ol Ol el oo 5 (635518 3398l 5 o S0 (35l obige 5 pbe Jisbid) (g g
(G oD ST ol i oy 05 8 Jbskidd) e ol o

(Ao o3 3 o203 (Uil aor 03 S o anr i = (S5l 5 T o Sl o35 okl

(Ol S ol g oSl cp slo Sl (gl (09 5 JLils) Sl o Lo

(Ao g3 o820l Gl psle 5 losl adSCails didl o 05 8 oLl (gLl sbead) O o

(Ol S raly g oKl e oISl (it e 035 skd) 35 ke o

(35558 sy 5 sl Dl ol 528 szl 5 Sl Chlim 0l ia gy L) Loy g8 Lo sdems.
(dger s 3 A3 i r 03,5 (55958 3055 — ot (Sl SLe213) omes L.

(Ao s p ol Ll 03, o8l om A s 5 353 3 s = Ui or JL208) ey
(3,5 ey olRils sl Jloslid) (55 Al -

(i oS3 Onn pnlige 09 S oot 315 = 438 55 L) (35,5 Lo oo

(O S 3 o8y ¢ ezl 5 Gl o ghe o9 SHbskdd) 1) ow g Lo skosma




\

A\

f

21

AN

\K

\YY

¥

W

\ay

Y\v

Yy

Yoo

vy

vy

il S ygd

e b‘_,:.ﬁ

w (SIS (TR 10T 3995 3l odliiw! L KigiT JLd 3w 38 (Sl Uz O olSw (—wyp @
Ay Olwls Lo, (g5l dildal A

PR TSP SO % AN ¢ JVOOK ] JOVN NS SRR | I U0 S X< . M ¥
g"‘)@ f‘}.@.ﬂ LG-"‘}&:'»’ L.'é_)-‘y_nnu;é:.d bl

e gl HlS L Lo Jihmo 90 o8 4o Jlw S Du b L  —wlid o) SBO1g ddasly s p @
St e dly Boleo (5 ) gdkeine SHlg

S ol § 0 3 D0 g oy 55930 ot 3T A9 (S grnlitd g L @
ulijﬁ ﬂ.al ‘°=‘J'&?“‘>L"b3"\="""g5;"“’“ [BY m;ﬁbaa.;.l»

(J_.d'g)}_:)ﬁu? 15890 dxdlia) ‘;QQJT)' b Ol bl o 0 38 Kol 3ble glulis @
";9&.& ‘)LA s)L; 4.'_<5J' ‘,&j ;6)\5554 J}‘J

e O5@ S Sl SR g $T Y gm0 Gl (ST comiilo (S WTOL g w9y O LTl @
o O e s B e 2l Ao

Ol =g yg=s 33 (AT1 g LST NDBI NDVI) 93 I _sicmimws S _2-Lis Ly 198 (Soouss¥T HUI ) wyp @
‘;ﬂ‘.&‘eﬁ)éd&;ﬂh Jd"ﬂ*d QL“SC"':’ 4.”:)‘.&‘ Ld'-\"ﬂ AT-'..:)'QJ.,&

w0390 b (=0l Gl ¥ 40 4z gi Lo OB > ddlain ISPy Curmly (v @
S e (ST (5 B e (oS Ola3sl (Ko o o

éﬁgx.quQgﬁ.af)j‘Sju‘?gl)omMé&éﬂj)}leé&wwé}ydﬁT# le’bv glﬂj)l‘
2155 Sunl (o008 shes

 GIS o8 g (AHP) s o Aloudr i Johmo 31 olbimal Ly b il oyio ) E9mBy ol (Suidiy ®
S I R5 SHgl e o

A0 31 Yl 3 38 | R (5 syt S| AR (Sl bl 9 S 3l @
645 el S (5l Lyl wal30l 5 Kl Bl (oSS 0Ly Al

QB'— e ‘)QJ’J)QGIUH Jud'fj)wsjwwauwmjgl_l})l.
ol O gled ((ghul 4o guann (5 L .

Ol 5~ bl 33  FYoi! i (5 o8 A L 03 s g0 ) (ol Sl dinii 3597 pm @
DBG AL et dems sand doma oz sl ol e

..EPM Joa— eblé&'_wlli’gg_u)sd‘iu; ©9s Bl (& a5 w...}gu olsiste
plbls o (Slede drom (F T e

e D9y SLR G I8y | hat ) (ST 3 O (S 3 3l g Sy A L3 90 SV Sl slmis fuloxi @
Sl g s < (Gns (5] g wal (535! dal>



o

IRQUA

C .
Ulligpas e A 53 A

GoIE 5 51508 doliddl i
Ly e 4 LT alal 53 (5)180a sl 5 Ol ad (5 5 S Cmmdl 5 (amae S Jlon L o e (il i Al 7 0
33 8 g it aon A s oty it 3 amn | lss Ll e 020
30331 dgda ey i ol 4 o2 htdiabs 008 a2 U Ol 4 agled Sl Jlep g aabilial &) sesi 4 p0 - 0l
O i) 3 &) ool oo (s ol (8 )15mn g oLl sloms) 4y S8 () 28 b 13 a g oMl g S 1 I s O el
e ot ks L2
3 dcal gt gl itn cramd) (sLaet 1 0T (glsl g gy il 45 4y o il 1) g 25 gl 0l Y sl
kel Gl al€iils ode oobon gliasl i1 4 p o0 ola clol i i g3 Jildo 45 508 0 dgaie ezl 1Y 0 o
4 ot o e Sloa B sl ool gl o UL St U g s o0 e 4y oot ol (gl 51 S5 1Y 0 e
oo sl 5 g pon DL Abal g5t g e il 4 Sl il (Ui gy 0 oS Uy (S 40 i e O 50
b iyl g5t ) o 5325 (gl Sl 5 S s 4l e b
R SVAPE NS FORPRVE DRI JUNPY Pl SV VI P PRI A RV P PR T g
A dal g Gl GLaSG o510 U Ol (6 5108 et LA dgbia s ol OLES gl ot e g4y £ 0k
FREPLOSPPIE L 5 PR S PRCN P I IS PRPYRCLIEN| T P Y P, PO - PV PRI UK i J+- PPt S T
PO W PR g
nbiogral ) v g g 15 A3 ) ol (G gman Sl g e Ml 3o 500 Slaniy 38 = A (e | Sladyse 51 b
el gt s bl wige
Sl s Lt g S ks ) oo 44 ((loms el 20 oy SIS S o) 40 oy 1 S and sladiupp -V sl
Addal ot Sty bl da ga g el i
il e O o gLl 4y TS 755 sl 28 il 1 3 g5 ol el 20 O gond g e 313,15 b o ) (S5 o180 A wsle
2 g8 st 25 ko Sl R 0 g U5 i3 &4 o ke Uy (el i e 7 dietl il 5 amd 4 (b b G5 ) g0
L..!«A.U..‘.JJ'IJ;'-T-JL.JA..«JL‘JI_,‘SJLhJ,.SH.,lSa_,\n‘_.p_,iuui1_,:‘c..i'c_,h’j1.L-u:..:-ca.hqﬁi.b-u..él.i’.*.u_...._,-
358 &0y a3l o bt Jioes el gLaLE (428 ale il S {3 prane st s
ot L pant 53 B GV ¥ VYN0 A6 3 5 3 S oS Jls £ icke s S 53 )3 0 pad 93 g a3l A palayl 8l -4
ey el 4 (Ol 57155 ol b b ) B i 552 5 e pngd b oSS I Sl g

J,I}G_, Lo jdes1 285 i “—;‘;L).,f{;‘
- b ARES sadloiy bt i o ; (
Agd (50 \ SIS SR L 5 AL f-/iﬁﬁ‘dfﬁ‘ﬁa*’-"ﬁby;m

A IRQUA /’) '//:)

Ul eyiqs Unall



T

A U . 4',‘41‘»‘)4“0“” u‘”‘*‘w
Ay
b (6, Sen weliddl s

(o8] 4y 0 SRS A 3 5 Kem sl 4 s (S35ls8)50 535 Sl el 5 Jaemes A JBls 5 L pom s ey ABIG
238 o dinte aa S s s atin) 35 ames D bloue 5 Wil ol G (L

Agien o33 b oI 4 105 Jlial Combo 35l o0 e sl 0l o)led e Lo 8 s astilad Cogpm 44y 225 1Y a3l
deny ol ol e pohe (55180 5 L3N sl 9 S8 S pelann 53 gy i) g S 1) A5l o sl g3
(5o Sletn s sl HLATY Bl 5

213 Ly plouil ki ezl (Glae] o 31 0T glas! poler S Bl ity 25 Sl e 25 elepe! 1Y osle
bl ! Ll oo Cilos Jlab (glias! 3115y s o Sls (slias! 3 L8 03 81V S 505 s dgats el DNojuad
4 ool s ke Sl 5 5 el oL plie o SV SRty b 503 oKL gt @ o St (Ll 31 S0 1Y 0
Silor slar! § 3 e D! bl Lipats Cosan pl & Sltel b plis p 3V @S b g e 400 e Ol
Wby dal Sspgo 538 ade S S el ek b b Gilae 4 25

ASALss ogl3) (Satane sike Caslptunnly p a5 AAEA duugn 33 g 25 703 0¥ sk

Adalgs Ol 55 eSS o3I (5 sagn 85 Sl et LIS gt wss 3 ol LSS asdle dle il (55 1 F 0obs
dgdin o3 b olLINS S xlis Codlad Lol 05 1l 358 030 dlam ol e 200 Slasjlal alas  Jado- asuieo 52 10 03ke
el 3508050558 SRt et 5

($83 598l 15 el g darm Sa 15 ys> StaR A I w8l LS 3 1 T a5 (53l o3l (slaay a &S 18 esks
Sl Agle owpd AL LS5 odgs N e e R R

S3ls e b 5 S ils Doypeo & (Ll cll 4100 Ul B 0S5 5 o) 4,50 o 5 S slaay pa Y asle
SN o s agn s e o

sy il 3o oMbl 4y LS 5355 sl i Sl U 35 e Al Al O o e 313503 0 b 51 S0 0l 1A aske
ST ;508 el Dl 05 G peaS a3 @y Jgiens e Uy el Jasgs et sl e 4y b B Gl Dojpe0
3 AT el ds Sl 5 i JeaSS 1§ B )13 Cao b il Gend eyl 3l oo o Dota ay Sl ol e 1350
38 Sy 5 3 oo 6 il B ] (SLBE 35S e Sy 125y peneneS Sl g3 4y 4,2

e Losdea] 255 aw s WWAAAJY 726 03 s .L;;JS‘,...L.S T ¥ Soe 4 diend 35 )2 02l 33 godle A a3l 3 018

oy slimal 4 (55558550553 Sl om0 ke s s) gloa | ims 383 5 dgthn pawpsd ol K23 3 Shiyled 4y

aa P2 e S5O
C $3909839593 S' ! ot 0 ke DA

Mot sy,
\

815 3 s Dslas
& '\‘.

A\




Vol.12, No.3, Fall 2023, pp.1-21 ISSN (Print):2322-1682  ISSN (Online):2383-3076

3398833 Sl .
5’.},»7”’: el oy,

Journal of Geography i
and Environmental Hazards <24 )\
e gd B LI TSRS

Ferdows| University of Mashhad

RESEARCH ARTICLE DOI: 10.22067/geoeh.2022.75706.1193 Open access

Investigating the Mining Risks in Active Tectonic Regions using the
Radar Interferometry Method (Case Study: Azarshahr Dashkasan)

Seyyed Assadollah Hejazi®", Reza Abbasian Valandar®

@ Associate Professor in Geomorphology, University of Tabriz, Tabriz, Iran
bPhD Candidate in Geomorphology, University of Tabriz, Tabriz, Iran

Received: 7 March 2022 Revised: 22 April 2022 Accepted: 7 June 2022

Abstract

Dashkasan is one of the historical villages of East Azarbaijan province, located in Shiramin
village, part of the suburbs of Azarshahr, located south of Tabriz, the west of Sahand volcano.
In this paper, to investigate the increase in instability in the Azarshahr Dashkasan mineral
region, tectonic studies were conducted. Based on field observations, the normal Dashkasan
fault has led to a displacement of 10 cm folding units at a height of 1373 meters above sea level.
Therefore, the activation of tectonics is quite evident in terms of field observations. Adaptating
the results with the remote sensing map of the studied area, it was determined that the most
displacement, and by which stone was fractured, occurred along the normal sub-faults in the
northwest-southeast part. Considering that shear joints are also developed in the northwest,
mines should also have abundant fractures in the central and southern parts of the Dashkasan
region, so extracting and exploring this range is not correct. In addition to the railroad, the
tunnel and part of the main road are at risk of the normal active fault zone and slope instability.
The density of mineral activities in Dashkasan region is very high and necessary where the
slope of the range is very steep, especially in mineral areas and abundant fractures that are
adjacent to engineering projects such as tunnels and railway lines. There must be necessary
measures for slope stabilization. Therefore, the activity of mining and exploration in the
environment should not put people at risk.
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Abstract

This study investigated the impact of active tectonics, specifically the Dorubeh fault and an
oblique-slip reverse fault, on the morphology of alluvial fans situated between Kashmar City
and Ali Abad Keshmar Village in Bardaskan. The research employed a cartographic-analytical
approach, utilizing 1:25,000 topographical maps, 1:100,000 and 1:250,000 geological maps,
Landsat satellite images, and Google Earth. Mapping and image processing were conducted
using such software as ArcMap, ArcView, Google Earth, and QGIS. The results demonstrated
that fault activity plays a crucial role in shaping the predominant geomorphic features within
this region, specifically the formation of alluvial fans known as bajada. The oblique-slip
reverse fault, specifically, has induced significant modifications in the alluvial fans. It has
repositioned the primary channels from central to peripheral and lateral positions, leading to
alterations in sediment deposition patterns. Consequently, certain alluvial fans now intersect
at three transverse surfaces and two longitudinal and transverse surfaces. The Doruneh fault’s
activity is characterized by the manifestation of uplifts, pressure ridges, and pressure anticlines
occurring at various sections within the alluvial fans, including the upper, lower, and basal
regions. This fault caused left-lateral offsets in certain sub-channels on the fan's surface,
resulting in the development of single-surface and nested two-surface transverse and
longitudinal alluvial fans at the base of the fan and the base of the pressure ridges. Furthermore,
it modified the point of intersection of the primary alluvial channels, leading to the formation
of segmented fans downstream of Doruneh fault.
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Abstract

Erosion is primarily caused by precipitation and runoff, while erodibility results from the type of
the formations at the catchment scale, which is subject of this study. The objective of this study
was to investigate the relationship between geologic units and erosion intensity. Initially, two
models of MPSIAC and Fargas were used to study erosion intensity. The Fargas model was
presented based on the theoretical principles of two erosion and the erodibility factors, while
MPSIAC model was based on 9 factors. BLM method was used to separate the intensities of a
type of erosion according to the S.S.F table. RUSLE model was used to estimate soil erosion in
the studied sub-basins. To determine the risk of erosion using the value coefficient, Fargas model
was used. In the MPSIAC model, coefficients were considered for each of the nine factors. Based
on the results of MPSIAC model, 79% of the basin surface had high erosion intensity and 21%
had very high erosion intensity, while according to Fargas model, 0.3% had moderate erosion
intensity, 10% had high erosion intensity, and 4.7% and 85% were characterized with severe
erosion and very severe erosion, respectively. Moreover, in both models, 18% corresponded to
very high erosion intensity (very severe), while 7.2% had high erosion intensity. In Fargas model,
E1tl, E1t2, E2ig3, Q2f, Qtl, and Qt2 had very strong erosion intensity, whereas, in MPSIAC
model, E1t1, Qtl, and Qt2 had high erosion intensity on their surfaces. One reason for this
phenomenon could be the erodibility of the formations. Most of E1t2 and Q2t are highly eroded,
which contributes to a large amount of drainage in addition to the erodibility of the formations.
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Abstract

Solifluction is the displacement of mud crust on surface of fixed foundation that occurs in areas
near glaciers and mountains, which is underestimated as a natural disturbance factor and its
ecological role in maintaining biodiversity is ignored. This process affects the denudation of
mountains less than fast processes (landslides) and geochemical transitions, but due to its extent,
has a great impact on the evolution of mountain landscapes. In order to investigate the physical
and chemical properties of different solifluction soils, 4 sites were selected in the Daronagar
River basin, located in the north-east Iran, based on the lobe or terrace type. Then, sampling was
done from different microtopography, including the riser, tread and ridge parts. Texture, organic
carbon, available phosphorus and potassium, pH, electrical conductivity, equivalent calcium
carbonate, saturated moisture, soil stability, and porosity were then measured. The results
showed that the impact of investigated factors on soil porosity and available phosphorus was not
significant. In other studied characteristics, only the simple effect of the type of the studied site
was significant. The values of pH, electrical conductivity, saturated moisture, and available
potassium in Sites 1 and 2 were lower compared to the other two sites and there was a
significant difference. This trend was the opposite in terms of organic carbon, soil stability and
equivalent calcium carbonate. The highest value of these parameters was observed in terrace-
type solifluctions. It seems that the impact of soil displacement in all types of solifluctions, as
well as mutual relationship of some soil characteristics and their effect on each other caused the
emergence of different characteristics in the investigated solifluctions.
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Abstract

In addition to their importance and role in providing water resources, karstic water resources
also have a high potential for vulnerability, which is why these resources are always exposed to
pollution. Given the importance of the issue, this study identifies vulnerable areas in Ravansar
basin. The research data includes 1:50,000 topographic maps, 1:100,000 geological maps, a 10-
meter-high digital model, and digital layers from various organizations like soil layer. After
collecting the required data, using COP and EPIK methods, the areas wvulnerable to
contamination were identified and then the results were compared and evaluated. The results
estimated by COP and EPIK methods showed that Ravansar basin has a high potential for
vulnerability, so that based on the results of both methods, many parts of the region are
vulnerable. Based on COP method, 27.8% of the area has a very high vulnerability potential,
and based on EPIK method, 29.5% of the region has a high vulnerability potential. Moreover, in
terms of spatial distribution of vulnerabilities, based on the results obtained from both methods,
the northern regions have the highest vulnerability potential and the southern regions have the
lowest vulnerability potential.
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Abstract

Air pollution is one of the most harmful natural hazards in Tehran metropolitan. Particles with a
diameter of less than 2.5 micrometers (PM2.5) as one of the most harmful pollutants have
endangered the health of people living in Tehran. One of the PM2.5 estimation techniques is the
use of Aerosol Optical Depth (AOD) products derived from satellite observations. Various AOD
products are retrieved with different algorithms that do not have the same accuracy and spatial
resolution. Due to the differences in many assumptions and approximations adopted in the AOD
retrieval process, the generated AOD products involve uncertainties. This issue reduces the
accuracy of PM2.5 concentration estimation. The purpose of this study was to investigate the
possibility of fusing AOD products obtained from MODIS sensor observations (retrieved by Deep
Blue and Dark Target algorithms) to estimate PM2.5 more accurately. First, the performance of
different machine learning algorithms in estimating PM2.5 from AOD data was evaluated. As a
result, the XGBoost algorithm with the highest performance was selected as the base model for
PM2.5 estimation. Then, the AOD products were fused using a weighted averaging based on the
retrieval quality of the primary products. Finally, the fused AOD product along with
meteorological data were employed to estimate PM2.5 using XGboost. The results demonstrated
that the accuracy of PM2.5 estimation from the fused AOD product is better than when the AOD

products are used individually (R?= 0.77, MAE = 7.00 ;—93, RMSE =9.59 ;—93). Thus, the retrieval
quality of AOD products will lead to more accurate estimation of PM2.5 in the end.
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AOD i3l ilisee (slagz, K1 (HUi Xuetal,, 2012) wlasl 5 S ilon Sl slags o5 (.
Sl glas Slas Ciliee Gble 53 5 dms pod 6 SS8 wpl8 y 28 a5l GLLSS o 2 4 ies
43 Clg_w b3k s abls ¢l Dark Target (DT) Js—as (Jlai)l ey (Tang, Bo, & Zhu, 2016) i
Deep Jgams S Jb 3 tdas o Ol (5 g 5 ,Shas ((alS (g gyl bl ile) Sl (oS 5y 03 5kms
Hsu etal, 2013;) das go Cos & (5 5583 b (5t Gblio Wilo () ds; sl b bl s Blue (DB)
35 305 G SN gaame 53 (3L ekl pis 500l (Remer, Mattoo, Levy, & Munchak, 2013
A 6N sl i a3 AOD L3k e 53 o 935 Slacs B s Sl b 5l laalsd ps ol
S e 5> Loalad pids & ool s i3 S o U 055 0 351 i L e 5 sk Jie S|

S35 2 PM25 oz 35 tals ol s N gams pl CuikS 2alS Esl AOD

1 Aerosol Optical Depth
2 Multi Angle Implementation of Atmospheric Correction
3 Simplified high resolution MODIS Aerosol Retrieval Algorithm
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Hall & Llinas, 1997; Khaleghi, Khamis, Karray, & Razavi, 2013; Meng, Jing, Yan, & Pedrycz, 2020;
Ol rmmen 5 SO n a1 o pe Y5 a ) 40 (Mlirzaed, Bagheri, & Sattari, 2023
> O 058 (sla 15
> .(Bagheri, Schmitt, d’Angelo, & Zhu, 2018; Bagheri, Schmitt, & Zhu, 2018; H Xu et al., 2015)
50l (el geds (ol @by Sy 50 AOD SN 5 ams 5 Shos 350 Sl AW 50 asdS Slallas
oo b sl e 5 251 5 S 3 1, CALIOP3 5 MODIS2 (sl AOD &N 5 amma (Y4)V) ' 0 S
P e 35 (g Jo g CAAS L sdiomin 53 Gl Y amma Sl OIS 2 oSl 8 Tl Al e s s S A
5070 5l e S B sbar 35 5 a plowl LT B 5 s BlE el geame 53 Gl ey - 5o
@3l il R2 il ol 3l Jymme (gl * Av 4 CAILOP 5 MODIS J e (5 o 5 4 +.0Y
sl Jws 5 (55 o8 Jymmms (Y1) P01 5 Kl pizees (Han, Ding, Ma, & Gong, 2017)
3 S Gl e d s s sl 1 N g et W5 DB ), SIL oS Aqua s Terra sla ;S 51 MODIS
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Sl o i) o S ) S (il a5 ss gl A eslind (T e S s )
DB Aoy Ve B sy 0V 550 55 2l Jgwamme sl 5 demys VOLE L do)s XY 530 53 5 20 N guams
35 5 00X b RMSE [astls alul sl Gl Jpame 233 S o Jl 3 ol (Gl
Oeomen (Xia et al., 2021) 3 5 MODIS 5 CALIOP &N s a5l + A 5 004 L 5 4 adsl &Y 5 amen
3 Jolm AOD N sams il 3,055 5 m laaSd gblse 31 68 o s b VYT Jl s (lanlllas s
33 el s A5 AOD (55505 Jgaimme Sloj SIS <yl 55 > s (MODIS 5 CALIOP (gla oo
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1 Han, Ding, Ma, & Gong, 2017
2 Moderate Resolution Imaging Spectroradiometer
3 Cloud-Aerosol Lidar with Orthogonal Polarization
4Y.Wang etal., 2019
el A1 050 AOD 0



V.o e Gl (6l edle (S0 e ) S L) 233055 Jlu

(355 5 S0k S 5 &) MAIAC i e S5 &yl b ime ol &Y 53 55 AOD sl
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Bagheri, 2022, 2023; Chen, Yang, Du, & Huang, 2021; Gogikar, Tripathy, Rajagopal, Paul, & )

Tyagi, 2021; Hu et al., 2014; Jung, Chen, & Nakayama, 2021; Kianian, Liu, & Chang, 2021; Li, 2020;
Zhang, 2017; You et al., 2016; Zhao et & ,Ni et al., 2018; Stafoggia et al., 2019; Yang, Yuan, Li, Shen
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1 Nabavi et al.
2 Yanetal.
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2l 3 Agua s Terra (S 53 555 2 MODIS aiom v 1S o Ll e 5l 00~ 5ed b 55 DB
(https://earthexplorer.usgs.gov) Ja . i 53 Ol &y geots i, Sloy SS& s b N gommes
' )‘ Q J;JL&A J)_J:J 45‘)‘ J,:J (Q) &.:l.i)b CA:A:S Jgt_.:.q & wosle ol 290 AQOD Qyj_aaﬁ rLo:: )LS B
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Syl geskS Ve e KK cpB b laesls il s Za ) K8 5 ) Jads ps &S sbolea, L)l
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1 Air Quality Control Company
2 European Centre for Medium-Range Weather Forecasts
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1 Tsai et al.
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1 Tapered Element Oscillating Microbalance
2 Zhang et al.
3 K-Fold Cross Validation
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1 Support Vector Regression
2 Random Forest
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1 Aggregate et al.

2 Boosting

3 Fully connected

4 Mirzaei et al.

5 Neural Oblivious Decision Ensemble
6 Train

7 Test

8 Linear
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10 Root Mean Squared Error
11 Mean Absolute Error
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Abstract

Intra-urban air pollution is a major environmental and public health concern worldwide. As the
capital of Iran, Tehran is increasing its population day by day, and it has caused problems such as
air pollution, and its severity is subject to change every year. The aim of this study was to find a
relationship between Remotely Sensed Indices with pollutants and air pollution modeling in
Tehran. Pearson correlation coefficient was used to investigate the relationship between
independent variables and pollutants and multivariate linear regression model was used to model
it. Independent variables in this study are Land Surface Temperature (LST), Normalized
Vegetation Difference Index (NDVI), Apparent Thermal Inertia (ATI), and Normalized
Difference Built-Up Index (NDBI). The data obtained from Landsat 8 satellite images and
MODIS sensor were used. Moreover, air pollution parameters were CO, NO; and SO,, which
were prepared in two spring (April) and summer (August July) of 2017. ENVI, ArcGIS and SPSS
software were used to analyze the images and evaluate the relationship between the Remotely
Sensed Indices and air pollutants and modeling. The results showed that the highest correlation
between LST and SO is in the spring (0.24), NDVI and SO is in the spring (-0.36), ATl and CO
is in the summer, and between NDBI and SO is in the summer. Also, the results of the model for
the statistical coefficient of determination (R?) showed a value between 0.33 and 0.8, and for the
statistical root-mean-square error (RMSE) showed a value of 5.05-47.47. It was also found that
NDVI and LST are inversely related, and that NDBI was indirectly related to air pollutants.
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Abstract

This research was conducted with the aim of investigating the ecological assessment of Jiroft
region under the influence of land use changes. For this purpose, from the satellite image in
1990 (Landsat 5-TM) and 2020 (Landsat 8-OL1I) to extract land surface temperature with the
help of single-band algorithm and land use map with the support vector machine (SVM)
classification method. used. Next, to investigate the role of land cover in the creation of thermal
islands, the contribution index (CI) and UTFVI index were used to evaluate the ecological
situation. The results showed that in 2020, barren areas had the highest land-use change since 90
and decreased by 7,300 hectares, but man-made, agricultural, and irrigated land uses increased
the most. The water area has increased with the construction of water dam in the region. The
reduction of barren areas and the increase of water levels, agricultural use and gardens have
improved the ecological situation compared to 1990, while the temperature of the earth's surface
has increased by 11 degrees in 2020, which can be attributed to the increase in global warming.
It can be said that although the ecological situation of the region is in a better state than in 1990,
the presence of desert lands and rocky outcrops around Jiroft has caused the formation of
thermal islands in Jiroft region.
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Abstract

Nowadays, the creation of a spatial distribution map for assessing fire risk is widely recognized
as a crucial management tool at various levels. This tool helps monitoring natural resource
sustainability and the effective control of this environmental hazard. Through the integration of
field operations, remote sensing data, geographic information system techniques, and diverse
statistical methods, it becomes feasible to develop a dependable spatial prediction of fire hazard
potential for different regions. In this research, nine factors were identified to be effective in fire
risk modeling, including altitude, slope, aspect, distance from the road, NDVI, LST, TWI, and
TPI. Fuzzy Analytic Hierarchy Process (FAHP) and Logistic Regression (LR) were employed to
identify risk areas and determine the most significant factors influencing the occurrence and
spread of fire. Historical fire areas were identified using Google Earth Engine and MODIS
images. The initial results showed that both models assign the highest coefficients to NDVI, LST,
and distance from the road. However, during the verification phase, the performance characteristic
curve of both models was relatively similar (0.847 for FAHP method and 0.837 for LR method).
Upon examining historical fire pixels, it was found that FAHP method correctly identified
approximately 87% of the pixels belonging to classes with high and very high risk, whereas LR
method only overlapped with 22% of these pixels. This suggests that FAHP method is better at
identifying areas with a high risk potential compared to LR method. While it is important to
acknowledge that the creation of risk prediction maps using various models cannot completely
eliminate all fires, it can greatly diminish their frequency and help their management by offering
effective solutions.

Keywords: Multi-criteria Decision Making, Hazard Prediction, Google Earth Engine,
Performance Characteristic Curve, MODIS
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Abstract

Landslide phenomenon is a kind of danger in mountainous areas, which has always caused a lot
of damages in Iran. Therefore, identifying areas that are prone to landslides can prevent the
occurrence of this phenomenon and save human life and property. The purpose of this research
was to prioritize the effective components in the occurrence of landslides and zoning the risk of
its occurrence in Bagh Malek county. For zoning the risk of landslides, 9 factors were
considered, including: slope, geology, water drainage network, height, rainfall, land use, fault,
slope direction and road. The method used in landslide zoning is AHP. Geographic information
system (GIS) software was also used to combine the layers. In the Hierarchical Analysis Process
(AHP) method, the weight of each of the nine factors was calculated and applied to the desired
layers according to the importance of each of them in the occurrence of landslides, and by
stacking the layers, a landslide risk zoning map was produced. The results showed that the
factor of slope, land type and surface water network with the highest rank of 1 to 3, and the road
and slope direction with the 8" and 9" rank have the least impact on the occurrence of
landslides in this region. Low risk areas have 43.25% and high risk areas have 4.01% of the
area. The results showed that most landslides in the region are related to the slope and type of
land. The most sensitive parts of the region to landslides are the southwest and parts of the east
and west of the region, and the most resistant parts of the region are some parts of the north,
northwest, and some parts of the east of the region.
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Abstract

Urmia city is a region with high potential for the development of industrial centers. However, in
the last few decades, the indiscriminate development of industries in this area has led to
environmental and socio-economic problems. This study aimed to identify areas prone to the
construction of an industrial town in this city and evaluate the existing areas. In order to collect
the required data of this descriptive-analytical study, library studies were used. Moreover, in order
to achieve the goals of the research, the combined Boolean and fuzzy multi-criteria evaluation
method were used. At first, relying on seven criteria of distance from the city, slope, height, fault,
waterway, communication lines and land use, maps of restrictions and factors were drawn. In the
second step, the fuzzy primary suitability map and the Boolean primary suitability map were
prepared and finally, based on the correlation coefficients and standard deviation of the operators,
gamma 0.5 was chosen as the most appropriate gamma to overlap the two mentioned maps. The
results showed that about 94% of the area of the region is completely unsuitable for the
establishment of industries and only about 6% of the area are approximately suitable to
completely suitable. Regarding the evaluation of the establishment of the existing industrial areas,
it was found that the industrial town of Phase 1 and 2, Karimabad industrial area and the
electronics and food industry town are located in the inappropriate area of establishment.
Moreover, 8 square kilometers of the Phase 3 of the industrial town is located in the suitable area
for settlement and 1 square kilometer is located in the unsuitable area for settlement.
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Statistics of Individual Layears

Layear MIN MAX MEAN STD
Gama 0.5 0.0000 0.0586 0.0021 0.0084
Gama 0.7 0.0000 0.1823 0.0083 0.0319
Gama 0.9 0.0000 0.5670 0.0323 0.1237

Covariance Matrix
Gama 0.5 Gama 0.7 Gama 0.9
Gama 0.5 2.893668e-05 1.102040e-04 4.096074e-04
Gama 0.7 1.102040e-04 4.225699¢-04 1.581166e-03
Gama 0.9 2.096074e-04 1.581166e-03 6.320630e-03
Correlation Matrix
Gama 0.5 Gama 0.7 Gama 0.9
Gama 0.5 1.00000 0.99661 0.95777
Gama 0.7 0.99661 1.00000 0.96749
Gama 0.9 0.96749 0.95777 1.00000
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Abstract

Floods are occurring as an environmental hazard in many parts of the world, especially in
countries that have been ineffective in crisis management and resource conservation. This natural
hazard has become one of the most damaging natural disasters since the reckless activities of
human beings in exploiting the natural environment have increased. One of the ways to deal with
this danger is to predict the occurrence of floods. The models that are used to predict the
occurrence of floods may not have the same accuracy in predicting precipitation events in
different seasons of the year. Due to the importance of this issue, in this study, the results of the
the Geomorphological Instantaneous Unit Hydrograph (GIUH) model in predicting floods in
winter and spring in Minab catchment (Brentin) were compared. The data include the maximum
hourly flow and their corresponding precipitation for three spring and three winter events. First,
the required parameters of GIUH model including branching ratio, length ratio and area ratio for
the basin were estimated using GIS softwar. Then, the events of winter and spring seasons, the
peak discharge values, and the time of the peak discharge were compared. The results of this
comparison showed that GIUH model predicts peak discharge and peak flood time occurring in
winter (with average values of 20.09 and 45.64%, respectively). It is less distant from the observed
data, and has a higher accuracy than spring events (with average values of 57.3 and 119.7,
respectively).
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Abstract

Considering devastating events like the 2003 Bam earthquake (M_w~6.6), it is essential to
develop up-to-date earthquake hazard maps to design structures in this area. In this study, a
seismic catalog including historical and instrumental events was compiled and then 21 seismic
sources were identified in Kerman province and its surrounding. Seismicity parameters were
estimated for all 21 source zones and an attenuation relationship was selected to obtain local site
effect-based seismic hazard maps. Finally, seismic hazard maps, which is one of the basic
requirements of seismic design and seismic regulations, were presented in form of the peak
ground acceleration (PGA) measures for the return period of 475 and 2475 years, and the high
risk areas in Kerman Province were introduced. To investigate the depth of events on Iranian
plateau, according to the studies conducted in this study, it is suggested to use only the data
obtained from local seismic networks. The results were presented as seismic hazard maps for the
parameters of maximum intensity of horizontal ground acceleration, taking into account
construction effects with a probability of 2% and 10% over 50 years for all parts of Kerman
province to provide all design needs according to 2800 regulations. Using the obtained maps, the
earthquake parameter in the Iranian Seismic Code (Code 2800) can be updated. Results showed
that, as expected, two areas in Kerman province are with the highest accelerations: The first is the
Kuhbanan-Golbaf-Bam fault systems with a northwest-southeast trend and the second is the
northeast termination of Zagros toward Makran. Both of these ranges are seismic and of great
importance in seismic surveys. These areas include Kuhbanan-Golbaf-Bam fault systems and
Jiroft-Kahnooj.
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Abstract

The present study was conducted to investigate the trend of land use changes and its impact on
erosion and sediment, using Landsat satellite images of 1987, 2010 and 2019 and EPM model in
the Kal-Aji watershed of Golestan province. Land use map was prepared using the maximum
likelihood method. Training data were used to evaluate the accuracy of the results. Then, the most
important methods of accuracy assessment, including total accuracy and classification kappa
coefficient, were extracted. Those for 1987, 2010 and 2019, the total accuracy were 95, 98 and
95 and kappa coefficient were 0.93, 0.96 and 0.93, respectively. Erosion and sedimentation zoning
maps were performed using the resulted land use maps, and such factors as slope, lithology, soil
and precipitation were performed using the EPM method. The results showed that one of the most
important factors in the Kal-Aji watershed is the loss of rangeland vegetation and its conversion
into agricultural land. According to the hypothesis, the role of land use changes in the amount and
increase of erosion and sediment was significantly determined. That is, with the change of land
use, erosion and sediment have also increased. The reasons for the increase in the amount of
sediment in the Kal-Aji area are the development of agricultural land uses and the decrease in
rangeland between 1987 and 2019 (16.83%). These changes have reduced the important role of
rangelands and vegetation of Kal-Aji watershed and have increased the amount of sediment in the
outflow of sub-watersheds. Based on the obtained results, the total amount of special sediment
was related to the period of 1987 (4353 cubic meters), which increased to 5164 cubic meters in
2019, which indicates the changes in land use that occurred in the watershed.
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Abstract

The main purpose of this applied research was to analyze the norms in the theory of planned
behavior to predict the behavior of rural households in the protection of Zagros forests. The data
required for the research was collected by survey method and a questionnaire. The collected data
were analyzed by SPSS and Amos, using structural equation modeling approach. The statistical
population of this study consisted of rural households in four villages of Dowreh Chegeni
(N=2020) that based on Krejcie and Morgan table, a sample of 300 households was selected. The
sample was studied using stratified sampling method with proportional assignment. Findings
showed that the behavior variable has a positive and significant relationship with the attitude,
subjective norm, perceived behavior control, moral norm, and intention variables. The results of
structural equations of path analysis showed that the variables of moral norm, intention, and
behavior control perceived have a positive, direct and significant effect and the variables of moral
norm, attitude and behavioral control have an indirect and significant effect on behavior variable.
Finally, the theory of planned behavior mediated by the moral norm variable can predict
respectively 52% and 38% of the changes in the variables of intention and behavior of rural
households towards forest protection. The results showed that the constructs of the theory of
planned behavior such as attitudes, moral norms and perceived behavioral control are good
predictors of Zagros forest protection behaviors in the studied area. ThTheese findings may be
useful to executives, because instead of trying to change behavior, they can focus first on
conceptual and persuasive changes, such as changing attitudes toward forest protection
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