Physical Geography Research Quarterly, 54 (4), 2022

Physical Geography Research Quarterly

Journal Homepage: WWW.jphgr.ut.ac.ir

Institute of Geography

Research Paper
Presenting a regional model of shell mobility in Khanmirza basin
Khadija Moradi #, Mohammad Hossein Ramsht #*, Qasem Khosravi ® Korosh Shirani ©

aDepartment of Natural Geography, Faculty of Natural Geography, Isfahan University, Isfahan, Iran .

bDepartment of Spatial Information Systems and Remote Sensing, Lanjan Branch, Islamic Azad University, Isfahan, Iran .

CSoil Conservation and Watershed Management Research Institute, Agricultural Research, Education and Extension Organization (AREEO)

Tehran,Iran

ARTICLEINFO ABSTRACT

Keywords: From the point of view of geo structure, the location of Khanmirza
Crustal Movement, plain in the folded Zagros zone in the south of the Dena fault and the
Multivariate ~ Regression, presence of piezometers protruding from the soil, the presence of
Subsidence, Radray springs etc. are signs of crustal movement on the surface. The purpose

Interferometry (D-InSAR),

. of this research is to use geological information, seismological
Khanmirza.

information, and satellite images in order to obtain a view of the
tectonic activity of the present era in the Khanmirza plain, as well as to
simplify the displacement calculation, to evaluate the displacement of
the earth's surface and the parameters affecting this displacement, and
providing a suitable model for this plain. In this study, the
displacement rate of the earth's surface for 8 years (2003-2010) was
calculated using D-InSAR radar images and radar interferometry. The
effective parameters of the DEM elevation layer, slope, slope
direction, profile curvature, surface curvature, distance from The road,
the distance from the fault, the density of the fault, and the
earthquake's intensity were obtained from the GIS environment.
Furthermore, multivariate regression in the SPSS environment
presented the best model for this plain. In this environment, the 8-year
displacement rate was considered dependent, and the rest of the
parameters were considered independent variables. The results were
challenged in the STEPWISE model. The results showed that among
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Extended Abstract

Introduction

In recent decades, the sudden movement
towards developing guantitative
geomorphology has led to progress in
statistical methods and mathematical
models to describe geomorphological
processes. The wide scope of the work has
led to the foundation of quantitative
geomorphological methods useful in the
interpretation and  interpretation  of
transformational-morphological processes
and in the study of active tectonic areas.
The earth is a dynamic system that changes,
and transformation is one of its
characteristics. Almost no area on its
surface has not been affected by new earth-
building activities during the last few
thousand years. Active land construction is
changing the shape of the earth's surface.
Much research has been done in Iran on
tectonic  evaluation with  geomorphic
indicators. Among the works that can be
mentioned: Ramsht et al. (2013) evaluated
the accuracy and correctness  of
geomorphological indicators using
geodynamic data in the Jajroud watershed
northeast of Tehran. The geomorphological
indices and geodynamic data results
indicate that the basin studied in this
research is active in new land construction.
However, the level of activity of new land
construction  movements is  different
everywhere, and the upstream areas of the
basin are more active in this respect.

The purpose of this research is to use
geological and seismological information in
a GIS environment and satellite images to
obtain a view of the tectonic activity of the
present era in Khanmirza plain. Also, the
research focuses on simplifying the
displacement calculation, evaluating the
amount of land surface displacement and
parameters affecting this displacement.
Moreover, finally, it seeks to provide a
suitable model in the SPSS environment for
this plain. The innovation of this research is
to evaluate the amount of displacement
with non-morphological indicators and
measure their relationship with crustal
movements.

Methodology

In this article, geological and topographical
data, Envisat satellite images, and various
software such as SPSS, ARC MAP, and
Envi 3.5 have been used to present a
regional model for the Khanmirza basin.

Results and discussion

This article was designed in five basic
steps, the first of which is the preparation of
GIS layers required by the region.
Considering that the  physiographic
conditions of the basin, such as slope, slope
direction, profile  curvature, surface
curvature, distance from the road, distance
from the fault, the density of the fault, and
earthquake intensity are less considered in
the topic of crustal mobility, in the article
we tried to use from these parameters, new
relations should be defined. Their
correlation level with displacement value
can be obtained. For this purpose, first, all
these maps were drawn in the ARC MAP
environment; in the next step, with the help
of 22 radar interferometry images in the
Envi environment and with the help of the
Sarscape  plugin, the amount of
displacement was calculated for 8 years.
The final map of the amount of
displacement was obtained in GIS Came. In
the present study, radar images from 2003
to 2010 were exerted to investigate
displacement rates. What can be seen from
this 8-year-old map is the 33-centimeter
drop of this plain in the east and south,
which is marked in red, and the 59-
centimeter rise of the mountains on the west
side of the map, which is marked in blue.

In the next step, the correlation between the
displacement rate and the parameters was
calculated in the SPSS environment using
the Pearson method. The results show the
highest correlation of the displacement rate
with the fault density, slope, earthquake
intensity, direction of slope and surface
curvature, distance from the road, distance
from the fault, profile curvature, and DEM,
respectively. In the fourth step, the best
displacement model of the region was
presented in the SPSS environment with the
help of the stepwise model. The dependent
variable of the eight-year displacement rate
and the independent variables include DEM
elevation layers, slope, slope direction,



Physical Geography Research Quarterly, 54 (4), 2022

surface  curvature, profile curvature,
distance from the road, distance from the
fault, fault density, and earthquake intensity
in the form of 9 independent variables.
Model 13, with the highest correlation
coefficient, coefficient of determination,
adjusted coefficient of determination, and
standard error, was recognized as the best
model. Moreover, in the last step, with the
help of the formula obtained from the
fourth step and the final displacement map
in the ARC MAP environment, an
estimated regional model map was prepared
based on the indicators.

Conclusion

Due to the location of Iran in an active
tectonic region, which is in the direct
collision of two Eurasian-Arabian plates in
the north-northeast direction and also in the
southeast region in the indirect collision of
the Indian Arabian plates, it causes
movement and displacement in different
proportions in the shells, and Various parts
are continental and oceanic. The location of
Khanmirza plain in terms of geo structure
in the folded Zagros zone and the south of
Dena fault and the presence of piezometers
protruding from the soil and springs and
other signs of crustal movement have
created a destructive effect on the level of
underground water and agriculture in this
plain. In this research, in order to evaluate
the displacement of the earth's surface and
the parameters affecting this displacement,
as well as to provide a suitable model by
calculating the 8-year displacement rate of
the earth's surface (2003-2010) using D-
INSAR  radar images and radar
interferometry. The amount of elevation
was 59 cm, subsidence was 33 cm, and the
average displacement was 13 cm.
Therefore, to better understand the causes
of this event, effective parameters such as
DEM elevation layer, slope, slope direction,
profile  curvature, surface curvature,
distance from the road, distance from the
fault, the density of the fault, earthquake
intensity were calculated on this
displacement in the GIS environment.
Moreover, to measure the relationship
between these factors and this event in the
SPSS environment, through Pearson's

correlation, the value of the relationship
between each parameter and displacement
rate was calculated, and the highest
correlation between fault density and
displacement rate was obtained. Following
correlation measurement with the help of
multiple linear regression, a stepwise model
was presented in SPSS software, and the
output of this model was 13 proposed
methods. The 13th method, with the best
correlation  coefficient of 0.826, a
determination coefficient of 0.682, an
adjusted determination coefficient of 0.675,
a standard error of 0.0099, and a
significance level of 99% among these 13
methods, is the best regional model for
calculating shell mobility. It is on the level
of this plain. This map's estimated regional
model of the uplift value coefficient is
about 40 cm, and the subsidence value is 21
cm. Also, the average change of 10 cm
elevation in this plain was calculated with
this method. The results of this research can
be used in different planning related to the
watershed, including identifying and
introducing the areas involved in the risk of
earthquake and subsidence, investigating
and studying underground water sources,
etc. Maintaining the water balance is the
most important solution to prevent land
subsidence in this area, which can be
achieved by controlling unlicensed wells
and preventing excessive water extraction.

Funding
There is no funding support.

Authors’ Contribution

All of the authors approved thecontent of
the manuscript and agreed on all aspects of
the work.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



Journal Homepage: \\’\\’\\“.j phgll ut.ac.ir

b SLél > sl gy dolibhad

1 m0dl> 4090 40 (5 diwgd I g2 glddlaio Juwo &1 f

ol gl el oSl oanb (sl i 0ASEIS ¢ sps clidlin 09,5 — 53 p0 ARy S
Ol ladisl (ool ol ¢ mnls (sl i 01Kl (b (Ll 095 = Cudhaly Cmam- oo
Ol el ool ST elSiils ¢ylomd 5l 1993 5l ormins 5 Sl DM (glapt 05,5 = (59 pand el
Ol Ol <85 slS gy g ool «liios lojl csylbzl 5 S cblis 0uSimgh— Il e (W9 595

S

oz > o5 0951 095 2 lBlegme) SN 1 pells > (65,18
g dodiz 3929 sl imen 9 SB 035000 slayiagiy 3929 9 U JuS
S5 ,8a Limeh oyl 5l Bas .l cuds opl pdaw 50 latwg S slaailas
gl Cawd 4 yelaieds (clojlonle polal g (BLs o)) ( wlidpmej cleMb]
ol gseon 5 s 33 3yl yas (S5 Sl 55
Ol 3 P byl 5 o) aw plrals Jlde b)) abuls dwloe
A obals Fy adlas cpl o cwl cudd pl lp cwlio Jao &) 5 olbals
U515 s D-INSAR (g lsl, ok 51 oolizsl (Y- Y=Y+ +) (o0 el s
Cas wowds DEM clis)l 4Y jgo slagel)l g bbb duslre (g)bly o
S o515 a5 ) alols wosly ) Alols e (clizol < you (sl ces
X oSy Goub 5l g el cund 4 GIS Lo 3 ploasls oyl p a3 cnd
ol Al adby e opl e Jle oy @1yl 4 SPSS L jd 0o
e plyed el 4 g iy pite glgieds dlo A plale 5 b
45 00,38 ills & STEPWISE Jus 3 mls g wud a5 s > Jate
(Ssod o b cpyite Sl LW Ghey (dey W ol 450l Gl Rl
S)lilinl (gllas g +/EVD 0dd odwd Cpund o pud g SFAY i Cops o /AYS
b ol e jd gldtng S0 dnnle gly (gladlaie Jae oy iae dop> A4
A5l Jls A (gl (S0l srastlo Vo adgs ol > SIS 55 uSilke 5

Al Oleb!

15l (o 5'3lg
@ piiadiy (gm)S ) (Sldiwg S5
P Sl

xd‘).ﬂ)

iy 9

) pesls

edl s & ,U
YEY /UMY
16 N5L &,b
A ERA TR VARY
iy &)U
AEZ2TARVALS
£IV-£VA . a0

Jipeeils asgs 1> (gl dtwgy S5 glilaie Jdo &)1 L(VFY) L5968 ¢ lpid 5 muold (g9 pud £y dodne (ol fdony A8 ¢(43]50 dlw!
FEV-¥VA () OF (2l (clblis clo jing s dloxo

Email: m.h.ramesht@geo.ui.ac.ir



EVRER
o Jso 5 )bl sl byy o oy 4 i oS Siglshises) dnug G 4y SST S o 3] claans )
slogby) Shnl @ e B gy alh wl oad (Kjdsdisesss bl oy ln (5L
08 (SoigiS Jlb (2l adllas )3 55 g 5wy —Jp aanlp pedi g e 3 b (oS (SUolo8y9e93)
gl ol o Sy dles 5l Jg55 gyt &5 Cavbigy oot o) -(Marta et al,2004; Pike,1993) el
s 58l o |y o (Bloowe 95 el il Jlo Jlin di (b o 98w Iy slaihaio by o dau
5 Cuiely) Cwsl ooj gaw JSB i Sl Jlb colune; &5 G5 Gl i 3 a8l odls 18
(P YA ) S

5o e S5 1A% 5 1A Lo ) clolale pg VY <SS b (YIV) bS5 ' Kie sl
o oS dilaie cpl 48 sl oL o] ldlls gl 1ol plsl s 455 Gy o elingd il > (SgiSTes
iy a3y st 15 pm0 ) 9 Jlb lizes asb oyl

@) Wged jl Cul 485 G900 Sibyeegs Saadll b SHssS 2Lyl 0yl ook slagiag lpl
I odlsl b (Slshy90955 (slagpadls como g <y bl 4 (W) ohlSen 5 cutal) 23 b i o
sy | ol @mls o wsby ohes 5yd Jled 0 29l sl ade 3 (Seeladgy gleedd
Blogme; 5 B3] Giagy ol adlledjge adgs o5 col o] (Sb (Seeludgss slaosly 5 (SejsIsdigess
bld cpl jl dsgs candVl bl g 0350 HlusS bdon > Coluipwe) o5 Ol culd i Lol ccwl Jled
PSS byl pasls 5p) plye cod gldlis )5 (W) cutaly 5 plad] cus ol 5l
Slls i 5 il g (SHgSS sl (oF Sy ytashyge sl padli Sl eslisiel b (SigiSS Cundg 35
Ol 5 (il (1¥AF) (S 5 bl Sl (WAY) lan 5 Ghioyiom) 03,8 () Sgp0anl; by,
ol P eelhe I Sk @ls & K3 )0 Glpl I Gt 3ble iy 1) Sjsegi) slapasls (WWAA)
OlPs SegSSgee 53 93 I ploriw Sldlas cuenl 3)90 )3 sl (Bloye lacdld oL ) b asls
5 SooS Sllae 590 5l iome aedls 3l 2Lyl Baa b (WWY) (63958 5 (Sliwyw <l 4
(VWAZ) by 5 oly sgle ol 5118 adllaesyge |) z395 (b 9 Ul adlaio (o 515 4ol (S59355 58590
oiSly (NgSe i bgye Sllllae 3 (Sl 93 | Jomi ofgr 593 I pioxie a3 2 (5)950 (yeus
Job > dilaie (SogSS slacullad (S5glshy009) aled il gloal lie )3 o ddlate cwlidipe; (sl
5 Gy st 5315 51,5 adlllaodgo dilate (So55led 90555 sl 1 oSBT g o JuS (i Slaseiio 3 lsS
03)S oy OIRS ©58 g i ) SEESS g Candin) oy (6B (Prie SIS ST L (WWAY) (e
ol 3 Canlnd mraw el jlew (B b obal > SOESS sl w45 Ny dxd ol 4 g
S5 ST L ojlerdl cubs s > (SgiSS clld ) b (YAY) len 5 0dlj ol cwla plals
5 53l Cal g9y SigisS 5l 8L (SaalVL b addllaosjge adge S 45 Sy doxi nl 4 6)bl oxiw
L 35 Jed )l (aloojly ST L1y puilipges 1 (280 (slacundinyd b Lin Segss o8> (WAR) (Jlg sy
OhlSen g (xkd 38 b3yl Cute g (hie (Mo b slacids (sl wily gy Slnl (BRS84S gl

1. Jianming



£14 I oils adgn 45 (gl diwgs o 555 glaihie Jio &1/ ol Sad g 53150

K313y 6yl (e JBI5 gy 3l eslinul b sLTye cuds lgsel Caniig b wyp 4 (VYAQ)
4 slaieds gholsale pslal 5 GIS Lo )3 (31l 05)) (oulidyn) CleMbl (65 S Jiagyy ol 5l S
bl elole dnslro (giluosles yobopmed g 1 ppeils cubd )3 il puas (SgisS culed I (8,5 (0] Cawd
<bd (il sl SPSS bazee ) awlio Juo W) g plrails cnl g Jge oyl 5 (o) e plral e
S b lagl (i dal) 5 (Seiolsbige w slopadli b (bals e LLs) (iagk ol (gl ribeoe

Gl oy

axllaod yg0 23g45w

DYNAY B A- 00 +» olilis Job g Jlads asdp PY TV Y LYV YV VY (o5e 3 byd prdaws ) g0 YAAS ¢lis)|
Sk el ARk o (I8l ate aldl 5 30 s e 3ol 5ol s> el sl 438,55 By a2
9 S Gliwnd & g Sl )M (50 @ 555 ) e Gl sred 4 Jlod b ol el o e B+ il
A3l e rtaghs VP nally o] Connsg ol dgaome sia)] 150 5 Syl (e g 4 056 ]

World Iran

45°0,0"E _ S50°0/0"E_ 55°010"E_ 60°0}0"E

120°00" W 60°0'0 W
' I i r

00 GPOTE  120°0'07E 180°0M0"
L ' ! ' I ' |

S
'

30°0°0"S 30°0°0"N
' ' o

30°0,0"N Jsvo;o"x

25°0°0"N 30°0°0"N 350NN 40°0%0"N

FOI50°0°0"W S0°0N0"W 30°0TW 30°0MME 90°00"E 1S0F0NNE
N 45°0%"E S0°0p"E S5°07E  60°0%0"E
7

[ + T ) + P

Khanmirza Plain \ T Chaharmahd] and Bakhtiari
50°50"0"E S1°0/0"'E S1°10"0"E R 49°30"0"E 50030'0"E 51°30'0"E
z z LI z
= = s
i = (p=d
b P o
— ~ o
” Ll "
'Z\:_ =Z
4 E) By
= = =
Hr: - 44
s = 2
- Ll S ~
50°50'0"E S1°0'0"E SI°10'0"E 49°930'0"E 50°30'0"E 51°30'0"E

15 poild Cudd (o bdlpan CunBgo il LY JSWS

ORRIH Y9,

Slojlgale pgad ((BS5s5 5 (lidime; loodly jl1j el asgs lyy sladlaie Jao @)} sl dllie cpl
Cawl 005 (5S040 ENVI O Y ARC MAP SPSS wile calisee (sl 3815 5 9 Envisat

ooyl 4 dn g b ol ailais jLidyse GIS st ags o] Jsl p5 45 08 shb Ll g5 iy 5 dllio )l
oS35 ¢S 5 Alols only 1 alols i (£lizwi] f yoss SUool s g g diile Adgn Kbl So 58 Lyl
oslatwl b ol onds rw dllde (pl 50 ol 48,3118 do 953590 (gldiwg S o0 CGone ) ieS d) Gud (JuS



Y€+) um)&i B,w‘oi 3)53cﬁ&dl@‘pduwﬁasf&m £y

2l jglate (bl Cad 4 plrale jlis b o] (Siusen g & 39 iy (bt by el ()l
(Vo QAN SEDE X ojlad JS5) b mpwsyy s o) plas ARC MAP Layo

T A A AY AF A0 A OF OY ojles IS5 bl o gybly o 315 193 TV SaS b sy dls po )
i ol add 5 dslbre Jw A slp obals jlads Sarscape wyidl oS L g ENVi e 3 VY Y
el sy 4 GIS )3 (VF o)l JSi) oloals

Wb dplne (ygu () 4 SPSS laze y3 b yiall g ploduls £ o (Stunsed Ao dl>ye

A &l dalate ploasls Jao o o SEPWISE Jio SeS' L g SPSS Layse 43 pyles als yo 5

428 ARC MAP Lo 3 ploale 2lid 448 5 p)lag dl>po I odslcusday Jgo b SaS L gl dloyo o

Cou g Ladly

ailaio jLis 90 GIS SaY ans Jsl o8

e slissl ccwd cas wewd DEM elis)l slaa ddhie DEM &Y gzl 5wul L GIS e > ligl
(Ve BY oyl JS5) 45 ol &35 s 5 S o515 ¢S ) alols cosly 1 alols o yos (cliso]

oMYy aalllaedyge dibaie Cond cilise Slib 1l )y jslateds Y ol radlllaedge dibaie o A —
(Y ojleds JSU5) A (gdisdiwd

eyl og8) Jdo add I oolaiwl dddllasdyge dilaie Cud Cop ki iadllaedyge ddlale s G Al -
dilate Cud Gilitee slacuas b wyp jslateds Y ol .l onida)gi ARC MAP L 55 4 (DEM)

ean 5 Ty exmslis bl 5 bbe e S b Car St Sl gl (sl -
baiw g bl b 00,5 5050 o5 wald lis 1y by 2181y (oM Ll cute jolio .ail o (81,5 gy05
a b yie p b)) s slissl (6 pSojlul anly ams o i |y (o)) by ol Sed o] ite e g
(¥ o)lod JS3) 33,5 o ol (e Vo )3 42)3) yio

Jawy MU&AJ)}A Lgbz»c\.é? 0 d9>90 Lglzzw]) uJoLoS 4 Oﬂl A S :4;]1]493)9‘7 dilaio Lgl.mob LY ApS —
odls (sl ARC MAP Lo )5 45 .05 0,33 KML cooyé b g POlYliNg & yguods ¢ plwlis &)l 545 )l58le 5
3 laoly 51 S pa (el ol alold csds oyl > 03,5 waw 5 (Eanuclide Distance) o lsl alob
2950 Al w5 I Ban (JSB) 035 ang 5 pels adgx (slpy oM A 0 Y ol Caoles 53 g oy ads>
(5 oyl JS5) wil o (eliugy 555 g odls 5l dlols o bL5| Lous e

(S 5 )51 59058) Ll e Sl dla 1 dagl pwtin (S daaisls gusly 351 Jalse 5l (S -
oxdd i Judgp (slizsl plpls 5 canl bya yuuo Jsbo 50 yliue (G500 i S Byxe & peus (slidl L(IVAN
5 (355) wiome gl sl ol ke jlade o jgbdy 5o (5 o Joo slasild 5 Of lpcad

23,5 wuw s (Eanuclide Distance) awadsl alols b JuS (ol ARC MAP Lo jd 4 JuS 5l alols —



mwy

I ppodls ddgn 43 gl dimgy o5 (glailaie Joo il [ ol Kad g 5310

L3yl oyt 9550 A s 51 B ((JS3) 4035 4 i pels 89> (sl ISV o Y (s (ol >
(A oo JS5) 28l oo Mgy S o5 5 S ) alols e

b

P e wbad s il 5l (SO ByS W51 &) Kernal density L density jgiwd b JuS oS15—

Gblie codin 5 ol> uror Wile) lalati dd)le S WST5 canl OB mb Cpl cunl oLl SleMbl g
4&.}4\» 443[539) cb.)‘.} 45\43.\») Lﬁ'\a> l) 9 (... 9 u?.)}ﬂ cpﬁ‘? cm}s)é GOAAJ‘MA’)é 4)9»:))’ Ls"?’lf cd)ln.u ‘LS’?S'W“O
(R oylans JSU5) A duwloro (- purio £99 g dilaio Coluws 4 asg L) (100 g JuS oM
bgio (23059 gy S alols (yogSas ud Al Alols ugSas L IDW obygyd by, b 4ljl; o —

W) ,_g_\ud&...:; ,_gl.:bo)f )‘ odlawl b blas )g.L.o )l abds & )l.:.u: «_9|).’>o| Ab.g‘) d)).\o )l odls O] 5 4 639

QG drgi (ob g Jorome dbl A Cows pglae abad ja alold 4 dngi b s apyie by cpl 5D Bad e (23059
.(\ 0 lowd J.iu) .(\Y’ﬂ\’) OI)K@,@M (D (Mgl oo ymat (1peST D)9 dlads J9> blas uf.\.S])., 0959

SOPSO'0"E  SOSS'OCE  SI0'0VE SIPSO"E  S1I°10e"E SS0'0"E S0'SS'0E SIn0TE S1°'0"E RN [ 3 SOS00"E S0°55'0"E SIOTE SI°S'0"E S1IP100°E
£ £ ¢ r| € £
Y s = Y s 3
3 I3 - 9 v v
g g\ 2 il g
] ~ = = = =
£ | =z z| =z z
2 £ 2 2 = z
2 iz :| 3 E
3 g 3
= = s s 3 g
= | stope - = = = =
€8 0500
7 | ®8 500-1000 z i v
= 3 10001500 s | £ Z| £ £
. i Y Y ° . e
5 &8 15002000 g @ Z | %A PanCunve Z
= | o8 20002500 = e g 5] gy e Lasmzen &
4 2500.3000 " > il g ]
8 3000< D Low:1.07496e: 1) K
o4 L] n "
SIPSPO"E SO°SSO0"E SI0O0VE SI'SOTE S1°100°E
SESO0UE SISSOTE SIWRTE SISOUTE SIPWE SOSVO'E SPSSOE SIWOE SISSO'E SIPIOE
ENRTN s o ate - . o -
. . .
SISPOUE SOSSOTE SI00TE SISSOTE SIYIYE SPSIOTE SPSSOTE SIMOUE SISSOTE SIPINO°E SESOOUE  SISSOTE SIWOTE SISSOTE SI90°E
X
: @ |
z e | = v ote @ @
b 2 b 2 2 @
- - = = - -
z z | £ z z 4
[4 s Z | Road Distance s 4 =
H 7| Zlesom | E g
- - ™ | 98 400800 ». ) (]
8% 800-1200
- z | o8 o100 t £ £
#loem ® | 498 w020 - 74 Povlile Curye -
G gy High 3041 b | o8 20002400 & £ g i1 25050611 £
& it < = | 08 20002800 - iz 2
- , 8 28003200 Km B ow et a33a2e-11 Ken
low: 1619 ¥ ; 9% 3200< 024 ~ n * 24 L] n "
. 4 n
o ol AT SPSC0E SUSSOE SIWOE SISSOTE SIMIOOE SISOOE SCSSOTE SIWOTE SISSOE SIP10TE
SPVOE | SOSSOE | SIOE | SISOE | SINO'E
o) i 0 oyles S ool 5 alols asis 5 o)led IS5 o ¢ yons A5 Y o)led S5
SOSUO'E SISSOE  SINO'E  SISO"E  SI°100°E SRN0E SSE0E S00E SIHOUE SISOUE SPIX0E WSVE SSCOUE SI00UE SIP0UE SISOVE SIPI2O'E
<
| | @
A s o €
z ‘@‘ z 2 2 2 2
z | 2 g e N s 4
e 13 = = - -
< =
= =
z z z z
s s I =
; H A a a
£ £l I g
- g @ = = B
g g
™ | Fault_Distance =l =z z z z
08 0.500 4 4 -4 % 2
z = @ N ]
Z | 98 500-1000 z 8 S b - 8
2 | ¢3 10001500 2| = " " ”
5| 68 1500-2000 o L . 5
= | o8 20002500 =1 Z|ruwr pessity g 7 | mag_tex £
o8 2500.9000 2| g b 0782036 2 2 | o High: $30836 H
08 3000< EEEEEEE O -0 - — — £ . o0 - — — 8
= et o153 ¢ 9 1 = = .45 o1s3 6 o om =

W’b’(l'l' WS;’O‘H SI00°E 5I°S"l'}. SI’II;‘I"K

SOSIOE | SOSE0E | SIOOUE | SIMO0TE | SUSOE | SIIVOE

SOSTOE | SUSS0E | SIVOE | SIG0E | SUSO'E | SIPLNOE

JuS 5 dold asids A UK

JuS o515 asids A UG

A3 Cond ks Ve JSu

aox I calize Jolge Bl > pae; (raw S pud )y lp Jelie

om0 2als awlxo 093 o8

Sl oobly (w35 659yl




VEo ) (biamo o€ Byloss OF 93 ¢ orub Ldlpin (Sl g} dloxe VY

b aS gysbas )8 dps pl)S 9,8 0] G lg5 oo (sloylamle yygual 9o jl oalatwl b SiST cpl pd Gl oy obls
S 3l Sles 3B b lojlsale pouas 9y o) 3l 1Sy JiS il (sytagybyinl ) (65,5
aw Slyeii Glolon g by (s S35 SSS 980 08 w8 3l (0 e Dy gl Sl (sl cadlate
2 &S o odlawl (gloylanle pglai (il 098, 0 diedya8 sla )il 5l (S oleis 4 Sarscape ldle sl e
W S sl a5 () ojled Jgdo) 1 g Lyl (olad LuliT 5 ENVisat (glojlgale gui VY (ains ()
O wgsl g ENVI A Y Jibley 0 pl8 5 15 jolad (b3l y .l aid))Say ol yamd S§ dy o g 3105

O oyles JS5) 8,5 ploeil Sarscape

[ (ag® § b prglad J

U

[ 1,3 s J-[ NN

!

e laas pilisd g 0L st

\ [ il dibiag 51 Juas ] /

|

[ sl st FoRaulyr ]

1

[ ATl | s Cete g bl ] ]

[ Ll sl anely g Fdrlpd et ]

&loyladlo polad (W51d 5 Jolye ylagld LYY o,lewd S

5 om M odliwl pladils Z5 wyp Gl VeV BYeY ol 4 bagpe ()bl pglad jl pols imgh )
5 e slive ks 0325065 ) 1 (550 b s b 4 Aol SIS 315 gl 3bj (Siwsoss I lizelo]
23)5 s o6 adlie &y g dnslxe plmlx 1B (LY 5 005 Bl (5y900 8 lajlh Sloj

o5 oyl 33 buindliiw! (gloylgale sglai Y Joua
Envisat lslsale slouSe gu,ls

IR TRIR vy yeofloes
veof\er\y. voof\rlys AR ATQ\S)
YoorloAlL yoof\q\ey AERS AN RANYZ
v. .o\ \va v..0\ ¥\ v\ S\
Yoo\ ATy Yoo\ ey v\ v\
vo.aly.\es voye ey, yoy\eAlVY




£y

15 w0l adgs 13 gl dwgy S o0 gladlaie Jao &1 ol K02 o 3]0

ool YA B VY ojloss JSi )3 I8 aoes g K05 (ojldy g3ded (V)) JSib

» o..\p] J>‘)A u.lo dlo)lybla )33'..@3

SIOS00'E S0°SS0"E. SIS0E SI100°E SI°S00'E S0°SS'0"E SIS00"E SISOE  SIC100E SPSUO'E SPSSO'E SPOO'E SISO'E SICW0W'E
‘ &l e @l |z @z
s v |5 | : |2 <
7 F |8 g |8 g
- s = = - -
4 z |z z |E £
] s |s s |2 4
H iz g |2 g
s a2 & a|® s
z 7z z z ;7 xz
2 | 2003001 20031128 2 2] 200mm2s 2o 2 |20 a0z %
] High 169785 & | &) Migh 0116533 G| 8] et G605 g
L DEEE | D =
H 5 |3 = - R

L Tow :-0.125827 Low: -0.135559 O — — Ceil s FI:IIH‘
024 L] n 024 8 n 16

SPSIOE SOSSO'E SIOOE SISSO'E SIPI00'E SIPSOE SOSSWUE SIS0 SISSOME SICI00E SRVE PSR UL SESWES BRITVE
YooV ooV -YeoFVIVANY UG YooY IIVYA-Yer LoV IY VY USS Yeoelo)IV-YeoleVye NE USS

SSOOE SIPSSOE SIN0E SISOUE SIPWWE SPSOVE SISSOE SOOUE SISO'E SIP0NCE 0UE SISSSOTE SIW0TE SIR0"E SISIROYE
@l | B |+ @
£ £ £ ¢ f
: = | % 5

b M 1 1 : 1

: | i lg ;

- - - - - -]

= z z z I’

& L | % L | E

=4 s s

z 2|2 ? |z

H H = 5 |:

z z z z .

2 | 20000210 20000312 H 2. 200012 20040630 2 £ £

£ | o l1ih D113769 & 47 e High 0617597 8 | R{memeomem g

- - - - - - o™= a

Low: 0065834 K Low;-0.080583 O — — Low :0.192298 3
024 % 0 16 0214 K 1M AT Il
024 L n "%
SOE SCSVOE SIMOE SISOE SEI00 [rom oo, f—— SISO SI00E - k& . :
SPSNO'E SOSSOE SI0OE SISOE SI100°E SISOOTE SIPSSO'E S1°00 1S0°E SIP00°E e e e T, AP e
ARRA A ARTA CRA SA RN ¢ .\QJSSJ YooFeYIV=Ye ¥y .\?JSJS Y~~\‘~?T’~—Y~~\‘~A~\‘.\VJ§¢$
SPSO0'E SISSOE SIVOE SISSOE SIPLOWE SPSOO'E SOSSW'E SIO0"E  SISOE SI100°E SIPSOO'E SIPSSOE SI00E SISOTE SIPOOE
z “@l t 3 z ‘@k z z ‘@D 7
£ £ |f £ |f £
: = |z s | s
- - - - - -
z z |z z |z z
= s |2 s |z s
2 z 2
7 |2 2|7 ]
- - - - - -
z z |z Z | Z | 20041123 20050126 z
21 20040804 20040910 Z | &4 20090910 20041123 Z |4 vame -
] gy High 0131483 8| B g High 0116748 G| 8] ey High: 263531 &
L = ¢ ERN T =
Low 0116216 A —— " Low: :0.192075 A ———w Low : 695014
024 L] ” 16 "2 . n 16 024
SPSO0E SISSOE SIOOE SISO'E SPI00'E SPSNO'E SISSO'E SIOOE SISOE SO0 SISVO'E SPSSOE SIOO0E SISSOE SIPIO0CE
YeeloAeZ-TVeeloqYe IA G YeeZoQYe — Voo LYITY N USG YeoeZ)ITY-Yer0e )Yy UG
SPSOO0E SSSOE SI00YE SISOE SIFI0O0E SIPSO0"E SIPSSOE SIWO"E SISS0E SIPLO'E SISO SOSSO'E SIOOME SISOE SIOE
N

z -®, z |2 ‘-®E e, “-,

z v | z |Z §

2 b B S

5 s |= 5 |8

-

z z |z z

: s |z s |z

2 s 3 3 =3

4 S = s

5 s (& A

- - - - 05

=

z z 7

X g ) 2005061520051101_ref_disp z

74 20050126 20050407 74 20050407 20050615 1 Value s

0 | e High 0209967 | o High 00343356 ¢ i Tligh: 012579 &

H H |- L 5 |Lm &

LoS=CR ST O — — b 019360, R —— Low 0137787 R — —
024 s n 24 s 2 16 e 024 8 ” 16

S°S0NE  SO°SS'0E SI00"E  SISSWE SIS1I00°E

SPSVO'E SISSO'E SIVO'E SISOE SIPI00'E

T T T T T
SOPS00°E  SOPSS'OE SIS0E SISSWVE SICI0E

Yee0 oYY -Yee0+£+V Y)Y JS-M-’

YeeOeLo¥V-Yer0+TV0 .¥Y S

Yee0eTI0-Yer0))e) ¥V IS




£ve

SPSO0E SISSO'E SPOVE SISO'E SPLOE
S
z v |z
> Ed
2 H
& )
" H
z ‘
< :
2 2
- o
- -
& z
71 2005110420060214,_rel_disp >
54| o High =0 &
2= )
- Tow:-0384127 O —— o
024 8 b+ 16
SPSOUE SISSO'E SOVE SISOE SPLOWE

S0°50"E 50°5S'0"E 51°0'0"E 51°50"E SI°100"E

Z £
s s
i i
2 2
~ -
z £
e s
Y &
& g
a "
Z- | 2006021420071106_ref_disp i
2 [y s
ir.{ Value i,
S| gy High: 0194778 4 o
i w H

TN o=
024 8 n 16
SOSO0"E SOSS'0UE S100E SISS0"E S1GH0E

SESN0E SOSSOUE SI0O0CE SIS0ME SIPIOW'E
s
7 - Id
? (o 4
& s
e o
o &
- =
z z
: z
= 3
3 &
2 5
5 5
z z
7 1 2007L10620091005_ec!_disp %
| Thih: 0150868~ 5
AL =
Low :-0.210271
"2 N n
SPSUIE SSSUE SIOE SISOE SII00'E

Yer0) Yo l-YeeTeVVE YE ISS

FeelePIE-Ye e V)Y Y0 UK

YooV Y e Yo eRY o0 YT JSui

50°50'0"E 50°55'0"E SI%00"E SI°S0"E SIC100"E SPSN0E SISSO'E SPNO'E SISO SITI0'E,
N
@
I SAFs z z
s 5 H :
- = - "
4 7 z 7
EY Y 3 2
£ LE z z
R :
- ] 5 i
z z z 7
2> ; 2 =1 2010032920100819_disp i =
& 2000520100329 _isp M § L ! < E
¢ | IR s, - =
= = -
T Km 7
1 =-0.017524 O w— K \) Low 017626
o B 024 8 2 16 L9 ORI

S0OS0°0"E S0°SS'0"E SI0NTE SIS0TE SICHNME HIARE SR NOINE SEXOR SEOR

ForRYer0 To)o oY YY JSui FodeoTYA-Te)eeAVR YA JS5

YoVe_Yoo¥ Sbojojl (wlw! p addllaed yge adlaio 00 Zg; Sl0ylgdle jgad VY TA-VY JSUS

opl 5 sl (VA o)l JSb) dal Cowd @ g drwle dlo A oloasls aid (clo)lgale yglas 94193 dnwle day

ol yasuiie 30,8 S0y 4y S g g (5 Ceamd )D Cadd (pl (6 entl YV Cl Ml dagie (gl oo Al A Al

CdS g e Egeayd Cunl odb atuie (ol Koy 4 &S Al Lyt Caomw (slrogS (¢ el O (SalVL g
ol (S2eIVL prewile W asgs ol 3 ol o0 1S5ke

SI°S0'0"E  S0°55'0"E S1°00"E  S1°S0"E  SIP10'0"E  S1°150"1
N
w £
z z
s i |4
w4 v
g " 8
L] g "S -
R 3 g ot
7z & z
g o £
=24 ~ﬁ rS
0 -
& &
L] L]
z z
s | Rate_8y o L e
';"“ Value r\' uﬂ
= | e High 00594472 =
S Low £-0.0338004 b Py o m"‘“
50950'0"E S0°55'0"E S1°0°0"E  SI°S0"E  S1°10'0"E

Yode Yool Gilojojl )3 13eils s loale & ales 4 T4 JSS

B yel)l g (lals &35 o (Smod duilie pgw o5
Niley 3 lagzelyl g olrasls &5 o (Stumen ENVI Jl58le 5 5 olaals £5 5 GIS ;5 Lo yial )b duwloxe 1 any




£yo 150038 ddgn )3 (5l dlwgy S o0 lathaine Jao iyl o, S0 o (53] 50

ol guls A3 Y ojlads Jodn a5 A duwlre (yau e o9, b SPSS

Opw g (Smod w9y b o A alaaila 59 Wiel,l o il Y Jgs
Rate_  Plan_Curv  Profile_ DEM  Slop Aspec Roads Di  Earthquake  Fault_ Fault
8 e Cu e t S intens Dis _Dens
Pearson \ —/-0v —feeA EVES S 7N -1-oY o/e¥F - v Y
Correlation

Jod ) ()b gixe praw ## Ao )d B (g sime o

il 5 b 4 S5 o lgiee ¥ g 5l 4ol

ol o (gLl 5 ol Car i) Cad iud (JuS o515 b sy 4 pbale 5 (Ko (il
el Cawd 4 DEM g ¢ poi sliol ¢S 1 alols codls

dibaie plrale Jao ooy Sl g Abuz (Jad Sow)S) gilodse pilee p5

ot Eygots wlal ple ) o)Ll Gl dilos (gl o sl oI5l 5 alex Sl ol ol g ) @Blg
e yb (oMo o SKdaghy gy g il L Kdags bwg Jldley cnl agde edliel (glod S
Doy ) ent 9 ol laglejle (oBigel Ktmgs (Ao sy padis

ool Aty usite Sy g Jiws jeite iz o dlaly (93,5 Mg W h> (oS (905 (le e I S Ban
o yiio sl Jilio LIl po g (B s LLdjl on |y (ysmS) Joo o cuslie oy ol b &S ga]8
i odlawl SEPWISE Jue I yslate oy b o3lawl SPSS l38le 5 51 (e, cpl & (ilw e (gl Bl Jatue

(Stepwise) pudaend KilEnis oS,

4 Enter <Jb> ;I 1, Method 45,5 Linear Regression adlSe (o5 ;5 S1Spss j» alfais e )5, sl o
olee 4 ST 04 o5 sl purio Jdo opl )3 b aled Tl pa8aypad oS ) ewles s Stepwise
Ol gy 0 g e Bl ol 5l asl sl gee,S,y 0 6yl me B ST ol s 4 g 29 0 a8l
5 Bgdiee dlae 3)ly TS wBl 413y 1) 395 Jline 45 F)p0)d 0MS (25 sl e (FOrward) glrass,
Aslee & Il 0uiS oot (sl puiio olod (Backward) s & gy Gl iy, 50 \Lgd ed Bls dg)5 il da
Sl Juo jl SSacss wwisl sl |y Juo > gile (Bb sl o3V slne & Gi90yd e g Badie )l
e 9d o dpogi 9y e Oles &y Cel (L8 gy 93 I (S (STEPWISE) pabaspad (jBo) g e
s il i s DEM (ol65)) sloa Jols Jitwo (sla it 5 dlocin boals ¢ 4y
S s an i3l e Jituws pite A B 5 A5 g S (S5 o ) Aol sl alols ¢y sl
5 B el Cpd 5 Oy e Sired Copd VL LY Je Gl s ¥ oojled Jgis |
b4l Jde cp g lgie 4 o libiel sllas



stepwise W Jde ;3 culpd jlade ¥ Joan

J.Lo Mw‘)ﬁo w..uuu._:‘)m o..\.\f:‘}i._\wwwui)m J)IJ.»[L»I dUa>

\ <[5¥N2 Nials - /¥Y. o[y
v .Jyy.b </BVA NN oJeY
Y - Jysye « DAY < [bA- [+\\Y
¥ -vvad o5 IS\ /-\Y-
0 < /YAY® N N3N [+N+A
5 -fvaaf -Is¥Y -[SYA ey
% +/A-Y9 Niaas - /5% [+N-¥
A -JA-ah -/500 -I50- o\
) IAVY . [s5Y -[sav oV
Ve oJAvd -I5vY -Is55 ol

N - JAvYK N .[55 A

VY -/Ava)! <[$A- N S8
Y < [AYE™ < [SAY N FERLLY

() dlaly) a5 GINY o Bilas alols gm)S) dlee coles 5

(1 o
Coefficient Stepwise 13:-,----A**Fault Distance +-,+++++-SAY¥Y*SLOPE--,...aYY*Fault
density--,- - - - -0*Earthquake intensity+-,---+.0*Aspect+-,-+-£\Y* DEM +-,-0AYY*Profile

Curves-,~ - +VVY*Plan Curve--,- - - - -Y*Road Distance -+,+ - ¥V~

ol JUo A it )3 085 loale 5 b laasli ot pglateds Jgo 8

Lo asls (ol 2 (63,05 (slatlato Jho 4 agd woxy pIS

b gladhie Jao olen a5 oles asss Raster Calculator ;s gyl pl5 )3 odelcwnsds Jgo,d 33,53,lg b
w0l | dlold cpdaws (slou] (o Lol cewd can s DEM elis)] &Y slajadls ulul p 1) uels
d9ds (gladlaio Jdo asds 1> SaelVL Hlude el cowd 4 (Yo oyleds JS5) 35 s  JuS o515 (JuS 5l alols

50°52'0"E  50°56'0"E  51°0'0"E 51°4'0"E S51°8'0"E  51°12'0"E
z z
s s
e 1 e
g s
- -t
Ll Ll
z z
> >
e e
& s
= -
- -
z z
S S
o1 oo
& gt
i) =
“ -
:7' Shell mobility-stepwisel3 :7
S | oy High: 39.9483 R4
~ ¢ &
o | = Low:-23.5096 Km =
Ll 0153 6 9 12 -

50°52'0"E ' 50°56'0"E = 51°0'0"E = 51°4'0"E | 51°8'0"E | 51°12'0"E

B ad L bl 1 63491 (glaibaio Juto aids Yo IS



&y 150038 ddgn )3 (5l dlwgy S o0 lathaine Jao iyl o, S0 o (53] 50

S 5 4o

Sliwly 3 (2polnygl dxiio 53 malitens 3,55 53 &5 (ST Sl adlate G 53 (lpl )9S (5,18 e 4y
9 CS P g sl M (gye Clrio il i 3)95 0 )0 §pd g adlale ) (pnen 9 (b Jled-Jled
A 5ppels s (65 )15 el (wgildl g lo)8 (155LeS labad g bty > Cglite Cund 4 (obul>
A3 g dedier 9 Sl edj 0y Sl ylegin 3929 9 Ud JuS Cgi )3 9 0058 cnx 00515 095 5> )lBLe e
1 ol 03,8 sloul cuid cpl pdaw 53 (6559l g mejj ol paw > oye Sl ldiug S o saailis
oo Sl yobipen g plaals ool g Foo lajiehl 5 (o) gaw el Jhde b5l Hskaied agk
U515 5 D-INSAR 6 loly yglass 51 o3lisol b (Yo +¥=F+1+) yn05 oo alls A olotls 255 duaslea b e
1 sl s glrals presilo VW 1S5ke g Camdigyd yiantlo YY 5 (Sl jieuslo 0 jlade (o), oo
o sl it o it DEM olis)] &Y g2 oo closiol)l 31 slugy ool o 5l it S5 sl
1 dolne GIS Lo 3 & olodls opl p 05 G0 S o515 S ) dols sl 1 alols s (slisw
Mo gy (Stusod Gobo 3l SPSS boms )3 2bs ul g Jelge cnl o (i B (gl g ol s &
4 el Casd 4y ol €55 9 JuS (ST O (Srer e o 45 dslre obale £ L bl o dla,
W Jdo cpl &S ais Jae &1yl SPSS jl58ls 5 )> stepwise Jao sl Jos o )S) SoS' b oxiw alaly Jlos
PN s o pd [NV (Ston oyl oyt b o5 B9y <09y W ol 0m 03 31 ) (ooleday B,
o9y W epl o 50 do A0 g pme maw )0 g o+ +A 3jlukinl gllad < /EVD oud baxi pomi o pd g
e o 0 Dyl (sladbaie Jdo .l cusd Cpl pdaw )3 (Glaiwgy S5 dunle (glp (cldilaie Jde oy yia
ol Vo Slus (pSle Hob ped ol el V) Cudig b jlade g stewilo Fo dgas aids opl 5 (SaelVL
@ bgiye calisee (5,400 40 W3 o s cpl 5 Jeols ol b e hgy opl b b opl > SaslVL
g i) o e adllas g )y eCamaitin b g A5 s b 1S5 3blie (Byme g lulid dax I 5] ase
st 2 &S ol dibais (] 3 o Canntig B3l S S slr (gl 0]y o e ol (M Lais 2,5 )15 edlisuls g
29 Jols 8l o Ol ayg) 0 Cudloyy Sl ol g Same gy sloely yi> ]S

P gy
slaalenly @l (ol Pl 755 Gl g (g s puiine Sl 035)) oo ) ilie Y 355 5 ST 5
il a1y (S JleS™ Lo ;)|

&be

Obgy 3l o3l b (558 pe) Gl gty 4 ob5)) (WWAY) 5555 (Slpwd 5 Lojale (L e 350 L ()
Vo5 isls8is08) (sloingi (S y9es slaadli (605,84 b Situad (ga S g ol HeSE D

A -1F (F)
Sloings . puilioange I (5L Slacuniigp b Lis Sogss OlS (W) L puine (Slgpd e 5 e il (¥



ANNYY ) (oo Sliblro g Lol dlo . S il Gyt p3 (B g 39, 5,5 sl
5 Lol (ol b Jled )3 292l 32l adgs 1390 adlllas) (Seoldgss slaodls I oslisul b (So5958 90555
Lgye (g55ls8y50 5 Lix eSS b VWA) .50 eoyllasil 5 dvams cs ol s ccipms £ ppmdaimo ccudialy (F
X5= YA (V) V cdwgr g Ldlyin .ol dlageds adlat 5 K5, 4SSl
O& ‘SUJ ébw 43[&)9) gy ul/u.w 2 d).&fuy.o) 9 Lu.> &09& u....o; (\\“ﬁ\“) v ) ‘L;’L"" 9 ‘9.&» cb)l}:l.& (V
N ) WPl b 538 5 pole dlee
N0-AY (0) FF o) ol is ol Mb]
2 oljss Sl Lix SGgSs (Blione) 5 Seigedyged anled NTM) ol (ggud g Lojsae lszs (3
INIYY (V) P oldlis lido 03)08 0 w55 s lgenl Jsou Jio b alayl
QYN (F) A oo ciolsd 9055 (slositgfy dypiti (5 )0 (2ims J3105 g, ) oozl |
5 oolil b o,losisl s adgs > SogSs cldlad wyy (MYAY) Lol (e g Jube (o3t fopyd dlieal (V)
3 oslizel b o)STy (65550 LSty okl JuS s)lisle o (MWA4) Labls wdlj e oMo 5 e 0ljpze (VY
MY -AD (W) B ol plio pwdige . biin zge dunid 5| odlinl b (¢5lge
L duwlis (VWAY) . e oo ¢ glblb 5 Lo jde ¢(60,Sad laghs al Cas ( S8 ya (Ko tpledl ¢ Slowtan b (v
doliliad 5,8 0 (Gunjps 2l ) Slimd g Sl (guaiyg slp phgy cnpslie OBl SIS 2biog) Uby)
DY (V) ool g o)lo] wtigo

References

1) Alizadeh, H., & Yamani, M. (2013). The role of tectonics and sedimentation in the river bed
changes of Jegin delta surface. Iranian Journal of Marine Sciences and Techniques, 13 (2),
1-12. [In Persian].

2) Azizzadeh, M., & Malamehr Alizadeh, F. (2012). Structural analysis of Izeh fault in the
central part of Zagros using remote sensing techniques. Natural Geography Research,
43(75), 112-97. [In Persian].

3) Babylon Mokher, H., Taghian, A., & Shirani, K. (2017). Landslide susceptibility zoning
map evaluation using the integrated method of confidence factor and logistic regression
using geomorphic indicators. Quantitative Geomorphology Research, 7 (3), 91-116. [In
Persian].

4) Fathi Hafeshjani, E., Begi Harchgani, H., Davodian Dehkordi, A., & Tabatabai, S. H.
(2012). Comparison of several spatial interpolation methods and selection of the most
appropriate method for nitrate and phosphate zoning in Shahrekord underground water.
Irrigation and Water Engineering Quarterly, 4(15), 51-63. [In Persian].

5) Grandson, F., Maddi, A., & Azizi, Gh. (2017). Investigating tectonic activity in Eshtehard
basin using radar interferometer. Geography and Environmental Sustainability, 26, 15-27.
[In Persian].

6) Jianming, G., Shiyang, X., & Hailong, F. (2017). Neotectonic interpretations and PS-InSAR



A 150038 ddgn )3 (5l dlwgy S o0 lathaine Jao iyl o, S0 o (53] 50

monitoring of crustal deformations in the Fujian area of China. Neotectonic interpretations
and PS-InSAR monitoring of crustal deformations, 9 (1), 126-132.

7) Khosravi, Q., Ramsht, M. H., Tharvati, M. R., & Force, E. (2011). Janba tectonics, man,
civility. Natural Geography Research, 44 (81), 17-38. [In Persian].

8) Mansouri, R., & Safari, A. (2014). Analysis of tectonic activity of Farahzad watershed
through geomorphic index. Journal of Geographic Information (Sephr), 24 (95), 93-105.
[In Persian].

9) Marta D. S., Maurizio D. M., Paola F., & Elvidio L. P. (2004). Quantitation morphotectonic
analysis as atool for detecting deformation patterns in soft-rock terrains: A casestudy from
the southern Marches, Italy. Geomorphologie: Relif, Processes, Environment, 10(4), 267-
284

10) Nowruzpur, Sh., Akhund Ali, A. M., & Thagfian, B. (2011). Effect of bed profile curvature
on hydrological response of parallel slopes using kinetic wave simulator. Water Resources
Engineering, 5 (13), 73-85. [In Persian].

11) Pike, R.J. (1993). A bibliography of geomorphometry, with a topical key to the literature
and an introduction to the numerical characterization of topographic form”, U.S.
Geological Survey Open- file Report, 93-262-A, 132

12) Ramsht, M. H., Ara, H., Shayan, S., & Yamani, M. (2011). Assessing the accuracy and
correctness of geomorphological indicators using geodynamic data (case study: Jajroud
watershed in northeast Tehran). Environmental Geography and Planning, 23, (2), 35-52.
[In Persian].

13) Ramsht, M. H., Saif, A., Shah Zaidi, S., & Atziri, M. (2008). The influence of Jenba
tectonics on the morphology of the Drakhnegan alluvial cone in the Shahdad region of
Kerman. Geography and Development, 7(16), 29-46. [In Persian].

14) Shafii, N., Goli Mokhtari, L., Amir Ahmadi, A., & Zandi, R. (2019). Investigating the
subsidence of Noorabad plain aquifer using radar interferometric method. Journal of
Quantitative Geomorphology Research, 8(4), 111-93. [In Persian].

15) Shahbazi, Ali and Pourkhosravani, Mohsen. (2019). Lateral tectonic movements or
subsidence caused by subsidence. Quantitative Geomorphology Research, 8(4), 164-175.
[In Persian].

16) Shahmari Ardjani, R. (2009). Geological analysis using geomorphological indicators and
evidence (Case study: Gorgan River and Talash watershed in the west of Gilan province.
Journal of Geography and Environmental Hazards, 31, 127-141. [In Persian].

17) Tanesh, M., & Khosravi, Q. (2008). Geomorphological and geological evidences of Jenba
tectonics in Khuzestan Jalga in relation to the folded Zagros roughness transformation
model. Geographical Research, 24(3), 111-132. [In Persian].



