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Extended Abstract

Introduction

Rivers are very sensitive to changes in discharge and sediment load as well as tectonic forces.
Many of the changes that occur over time in the morphology of the channel can be related to
the mentioned changes. Morphometric analysis is the first step understanding the basin
dynamic activity. Combined variables and indicators can be effective in identifying the
complications and surface landform of river channels and show their temporal and spatial
changes. In addition, in addition, geomorphological indices (Morphotectonic indices) are
considered to be very useful methods in evaluating and recognizing tectonic activities and can
provide quantitative results and quantitative description of morphometric features in The basin
scale can be used to explain the structural controls, geological history and geomorphology and
processes of its drainage network. In addition, the morphometric parameters of the basin play
an important role in the hydrological processes governing the basin because it largely
determines their hydrological response.

Materials and Methods

Zanjanrud is the main river basin completely limited to the area of Zanjan province. The river
originates from the heights of Soltanieh in the east and flows to the northwest and finally in the
west of Rajein village it joins Qizil-Uzen. Regard to the objectives of the research, first, using
the DEM of the basin (ASTER-DEM: 30m), the extractable sub-basins was identified in the
WMS software environment. In this step the number of 107 sub-basins could be separated, of
which 52 sub-basins were selected based on the minimum area of approx. 20 Km? for the
evaluation and analysis of shape indices and tectonic. These sub-basins were named according
to the outstanding settlement inside them. After determining the shape indices and estimating
and comparing the state of neotectonic of the sub-basins, a field survey was conducted to
closely examine and validate the findings.

Results and Discussion
At the first, the shape of the studied sub-basins was quantified using different indices. Then,
the morphology of the sub-basins was evaluated using different shape indices and then the
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different indices were checked in terms of correlation in terms of the results related to tectonic
activity. Finally, the neotectonic of the sub-basins has been estimated using the results of the
shape indices and the data related to the faults. The results show that the Kazbar sub-basin is
most elongated sub-basin, which together with 7 sub-basins with very high elongation rate are
located in the western half of the Zanjanrud basin.

The frequency of sub-basins with the shape index 2 to 3 is in the SE half of the basin. Out of
the 8 sub-basins with shape index less than 2 in the eastern half of Zanjanrud basin, 1 sub-basin
is located in the northern part and 7 sub-basins are located in the southern part of the basin,
which can be seen in the SE half. The upstream sub-basin is not included in the classification
due to the unusual shape that cannot be compared with other sub-basins.

Conclusion

The results of classification of the indices shows that the accumulation of sub-basins with high
rate of elongation and as a result with high neotectonic activity is in the NW part of Zanjanrud
basin and especially in the northern side of this part.

Out of the 51 sub-basins, the concentration of 8 sub-basins with mean index of higher than 5
and a total of 16 sub-basins with an average shape index higher than 3.5, indicates the highest
level of neotectonic mobility in this part of the basin. This finding is consistent with the region's
latest map of active faults, in which the frequency of faults (including the Sohrein fault, the
Qaracherian fault and the Kenavand fault) is in the NW part of the basin.

According to the study results of the shape of the sub-basins, the SW side of the Zanjanrud
basin has an average level of neotectonic activity. This finding, along with the results related
to the NW part, can strengthen the hypothesis that the western half of the basin is more active
than its eastern half. The neotectonic mobility in SE side of the basin is moderate and is higher
than NE part of the basin. As previous studies have shown, many faults are involved in the
morphology of the region.

Keywords: Zanjanrud, Sub-basin, Shape Index, Neotectonic.

Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
wv Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://creativecommons.org/licenses/by/4.0/

VEY (VO tiymey iils sloiighs

J/J s Lsy

Shahid Beheshti Journal homepage: https://esrj.sbu.ac.ir

University

w9 JSb slrarlel p el ¢ glacallad Ol il (2L ;)]
(99,03Lw) eads> )58 g0 axlllao)

Yy . “ \ . a8 ) é . Ve . "
POWE U T R WWIREN E R VE TRV Eve g py L grew k1] e 9 Sl iz
Al e e oKl (Ll i 20Kty  camds oLl 09,5 )

VEY R F i ol ipdy VEYONY calis cil,s (iebg)

00 yuwS ouS>

doddo

S Sl 3 ol i bl (Bl Sy s eied 9 o L 5 (20 St 4 o laailsg,
B Oelsl s egdyse Jelod 5 ua adl L pe )55 e Dl s 4y Wl oo o oo 5 JUB (559958,90 5o b Jsbo 50
il fhe (b p a5 5)lee lulid o wiilg e o el 5 (oS 5 lasiie Sl 4d9> olig S0 Sy o
Cpog 5 ailoo lad 4 (Bluie) glacdled calis 5 b3yl 50 seke Yl slagby, 3l (a3slsd 0085 sl el
5 elidome) )b litle Gl S Gud lp Wlgie w0 wlde 0 Soyieshise sla Sy (oS
P e QM ad5 S egdise slayall ol ogdle 09l eolinul (] piSe; 4l sleanlp 5 (5550855085
S oo e |y )T (Sasals e oy g0l w B 15 0l o Wyl adg> oSl (Sussls e glasyl b

09, 9 dlgo

s 03sldB 09, adsm a0 5 Sk leog; sl adg 4 5,0 5l doys </ Sgam lawgie ol b Syl 4>
onl il oo aillales 5 p)lb (slaosS iy & gz 5 Jlad po ol 0905 5 955 00 (e 39, lmes dd9> 4 3 gt
9 95 o0 3 Ol b el ot Jled Sgw a9 48T etz s (3,0 50 allale DLl )| 5l g 009 (el Al
o585 oo 3l ooliiul b il ¢ gy Blaal (sliwly )0 35500 3ol 4 ez y Sbiwg) @8 SreskS T 5o Zaledys
iS5 05,5 ags WMS 38l 5 Lo 4o gl il L cloadgm ) 4 (ASTER-DEM: 30M) ass> (gyie ¥o glis )
9 gl Glp g eghS Ve ogas Colue JBlas gl ads> ) OF a5 05 S5 L8 adg> 505 )V olass
ot i (635 AL ol les laie b adgm 3 U5l Lasls ol sline 1 5z cilope 5 U5 ol Julos
oo § 005 5 gy S badgm CSlune) 55 Cundy dlie 53,5l 5 ads> S5 slaalel gl
Ldpdy Ojyge (Slhee (o) daaiily

TN ey Gl slptmgy s> S5 slaales p coluime; 58 slacadled Sl b5l VY (o San g o e sloy 10 Lckwl
DOI: 10.48308/es1].2023.104054 «(Y5-¥Y)

E-mail: myamani@ut.ac.ir 1] ghane 00 ¢ 3
Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
BY Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/%2010.48308/esrj.2023.104054
https://orcid.org/0000-0002-2042-7365
https://creativecommons.org/licenses/by/4.0/

VEY (VN0 tomey il slosingy

u‘j&’)d&}j

Shahid Beheshti

University Journal homepage: https://esrj.sbu.ac.ir

G:.S iz sbaasles 5l oolaiul b aslllass g0 (sboases y JSG ol pol> dallas (gl 0o s GBlanl glisly jo
il glaagled aslol 1o 5 2l asg> JS0 alides slaasled jloslatul b laads> 55 (g ol Condy gm0 (55l
SrSoste b bbads> ) coluine) 6 5 Caled ;s Wad (ow) p SSlaire & barye mlis )3 Slsen Sl jlade> JSo
5 sl sdnl Caws 45 sl )1 B sl ouls 045l adlaie sl LS 4 bgy e Dbl g abg> S slaales bl ;)
39,05 4d9> ()8 ded 3 VU Yl (St L adg> 5V olien 4 a5 Cenl (FundS 0o (p i Glls 23S ads>
Sriogz des ;0 S aled jled) nl Glaass> nj SlolE FEY JSb alei b ads> 15 VA s 5l ailandl pend
Flod i o 4dg> 05 ) 09,0 Adg> (Bpd ded 0 T 5l eS JSS lei b adg> 55 A slass el i ass>
oo 4 CewdVl &y pgasge adgo 5 aiload 35 el (B pdiogir den jo A Wiyl 8 ddg> gl dlgy o ade> 25V g
2 dmassm g o b T (o eled BB 4z 1o 5 UK (g Sl 5 g ol 50 > glaasli s iy,
ol 00t bl o

PV Sl S0 b a0 9 (SuedS b glaade> n 55 pe5 a5 ol Glis beagled ganail l Jolo axs
aodd 4l 0 BT b G 4Bl (nl sl a9 5l Ceand (nl (o Ay )0 olaga 5 95,005 ad> (2 Sl e3gume
o5 5 oleyzed JuS inspes oS alozih) (08 Gla e 55505 O] 0 a5 0l Jlsen dilaie Jld sl JuS 5l ons
aoy> gporr o daadss K5 ) il easl Cess 4 @bl Bib il adsr (2 led Cand o (islS
Wl oo (@8 Jled Ceond 4y bgpye gl LS 0 4l (ol & Cesl Elusien) ¢ Sodlad Lo o hils 09,005
Shlo b adg> (Brhogix wlo sl Gl (Brb e 4 Cons 09,00 Adg> (08 des (092 5 Sl 4 B oS Lo
S ysboles 0)ls 65V (Sl i S 25 ade> (BpdJled dig 4 Sod 5 009 Lawgie (Bluiney S5 25
ien Jos aihaie ($59158)50 53 (soaate by S wlosls L 1S e sla el

bl ¢ (S aled g p5 9,0l 1gaalS (55l

Valkanou et) col bjlaleis So50099,90955 Jooo
S S5 9 20 Ol 4 Cod ailssg, (@@l 2021
ol sl (SFloine) Sog s Grizred 5 D) b
S59958,90 50 Olej Job )0 &5 (Slraess 3l (65l e
by ;550 Slpeti 4 Col (Sew s 0 £, JUI
alaasls S8 uilte e i S a5g0d (sl sl
Aozl 0yef gy 005 SUb 5 G 9, e
Ty 2y ks (@0 Sl Jl )0 oS aies 1y
3 ey cluipe) 3l il ol S el oo o

Sy o oy Jb sl She g 0, (28 Ol

doddlo
Oy solaygy asdllas 5l el Oile Y cS b el
s o 45 (S5 gy S )l L
Ol @ b Gl slales oy 50 PBlam) ol
—aihte ) ol e same mop bl r AT b ESs
(Pavlides, 1989) cwul £435 Jl> ;0 5900 L ools &, (4l
et g b Jb la bl S coluireys
Jab 5o ol (S o5 1 5 slo oS 5] 5
L ot (Lo S s S om ol izl
5 2855 oS S belge yen S iz g lpg]



Y4 | o) 5 gley

YO-YY Slorao VY (Y o )lad (o035l 0,50 oo iils (sloingy

@b JeS s bk splad wdiiy meab
4 GDEM) > olis,l o5, Jow s (ASTER)
woy>) LS ase> nj VY b colugme; o))l
Kb yoosss  oasls oluly (glealy, -8
(Haryanto et al, 2018) |,Ken 4 gl o azzls
D)5 -l (w5 Oloe adg> JUad Clu ey St
59999590 a9 Jleslaiul LI, lol> o) 0 Y
99050, )l T o)W pas g (liansS aper 4 joie
Sl 4l s Gla el &5 Wi, 4 opl @
U pas asls g edgs peiie YA B VY 5l liemsS
b s> | JW B lainey SIS oy il ass>
(Herlekar, 2018) ,ISJ,» .ano oo lid SoizS oS
Slols o fly L2Se) adg> SSlairme e slad S
Sy rasdyze s asls 5l ool b1, wia oje O
Slgi oo 398 by, b a5 we) a nl 45 25))
s g Sl (SigiSishse JolS5 ) ke 55
(Wolosiewicz, 2018) mgondy ojle iyl
S e Wl npl ade> SHgSighise Conds
s (DEM) glas)l 058, Jow 3l oolaiwl L1, 635
Sy 42l 4 90,5 (o) 2 (S 09890 Sl g 125
aibie ;5 lappadd 5 (lairey (ol (Shy o &S
OYAY) o)en 5 (8 20 0)ld 3924 alayl) dasllas 5 )50
9 Sregdi90 (wyn 4 Sdjgeg8) axlh Yl eslinul b
PplgS—auds j0 aS Waw, del cpl 4 g Bl c&
Sob Fre o1y goby Dlpass g atile codled o LS
s 30 Slsi s ddg> S5 oS  FaalVL sl
Babaei et) | Ken 5 obb ailos 5] 0929 4 Slgu,
Iy atle 4l sloass> SBloipe; colled (al, 2019
byl GIS 5 SigiSish en slomsls ) sslizul L
v bl 4 dadllas 90 ddlate Guazd ] j0 .58 ,5
9 6&5..4&.@ R PR (G u;owa.a) u...]l.ﬂd
Cunbg dawslie L (Maghsoudi et al, 2020) ), Ken
Wl a4 Ol,S g 95 ek adse 9o b cS e
Wog> (Jy diiwd Jlb )55 de ddg> 93 ;0 45 Widew,
Slo,y el 5 led 0gjali> ase b anslie o olo,S
L (Rezaei Moghaddam et al, 2020) .| Ken § puie
Sresd s Sl asll o gladgs flos Joe jleolil

el )50 Sl SIS (e 53,5 )0 405, ($3d58,90
Odol ¥ (6 yingd a0 Julisds s (Momipour, 2015)
5 oS hrogi 5 el 409> gl S0 a0 o
STy alo s BlFns Al Ol (2505 g
A5 dawgd apd o ALl 0,8 g ol (S asle SIS
Loy Baas ol (Si35958,90 slo Sy JolSS 5 52505
Sloiia 33n JAS eny laiile 5 (sslyad
il ppad g 2)lse plulid o laasll 5 oS 5
saxls (Goorabi, 2023) wil i wile oo
5 @bl 3 ke Sl gy, I (So3els8ises)
sl S5y (oS oy 9 (Yamani et al, 2018) o]
“JAS e Sl Wl ee ass> (ulide ;0 S s e
9 S395890955 5 (ewlibiney 4l s Sl la
nl poodle ogh solaiwl ] iSe; aSih slaas s
a3 )3 (cope G Ad9> S tegd)ge slo Sl
@by o B 15 oS o iyl adgo oS> (Su5glg e
Cuplo aitun lagl (So3gls0nn ful oS (s
JK8) ad (Seslshisests Sl b b, by
S SRy & g S9des S (opf 5 05 slaced
Psomiadis et al, ) sas oo olis (2STy o] G yiogd 50
u.a.’..os o)l..»)\) 6)1.“....' 6&&5)4 U"‘SL‘ (2020
5 iid sl el 5l ookl b sy ilupe)s
b fogs nl o) Conl 485 D90 S el e
(Buczek and Gornik, 2020) s ,55 3 S 4 g5 o0
sl S g5 Lasls & ) eslizul L 45 8,5 o Ll
(AT 5 sae asls (SL) ailbsg, Jsb Lol
Cms ((HI) (6 yio g 1K1 (BS) dd g i S
AL g uizmed 5 (V) o] elas | 4 0p0 S oye
P e Sl geegSaid; o Ml iSe; ass
Singh) o) 5es § Sis 30,8 (qany o 1y (bt j5S
slailis [oSde slaazls sl eolaxwl L (et al, 2021
P (SH8SSs8 )5 slaslg, Jlg g SFleiess
oon Omgain 5o &ly (STaile ads> glaadday
bl (Lagh nl slazes npte Jlaie)S

el 0093 dalllas 5 g0 003gazs jo (Sl s sloolayg,

5! solawl b (Anand and Pradhan, 2019) lsl, 4 &bl



Yol o)en g Sles

wog S8 slaalel p cobagne; ¢ slacudlad DI L)

90 il geass> (oSS Collad Gliee )y 50
550 plelid a0 wiilgs o (g 423,55 1,3 ool
SEESS 4l Gl p bbase> IS8 5 Sl o
Glaasls plo LS 0 easS claases
WL A 55 (b WS 1 sy p 990 (SHEST
Sloads> (5 g8 )90 4 938l5, GlS weld i b
ol &5 s (Bl S3598 590935 )0 sl
Cldsem (s sl Az g BB ogds go 4 JBlos
i slojye boaz e slaaxly SLls slalog,
O Sl @ bgpe (79890 Szl oS wites
@) fW)| Sl g adg> (SaiS b0 il
Orle (g (6)500b (5 g SIS0 e plgis
drwgl pgd SIS Lo Sy @ Ol 1) (G
S o)l Ble S @y SOy g (098, ST ng
SeS adg> ol (e g @ ool gl 4 oS
Rozycka and ) <ol ggo90 ol S0 Jdo S oo
cols S il ase> S ayles (Migon, 2018
Colugreigh 5 Coboime) Sandy 0yl n sl @l sl
4 pazie ol ads> plaie 4y 09,055 sl laadg>
0y95 p adlaie o oliwds Cosal 5l ol Ll agy
clacld o besle,; 5 bolShsSe i § ol
cSlagey Cands 2l cam nl 4l 6l
Sl sy B o dilaie oyl il (slbeand
L eobogne; slis g S0 51 Ol saaigy 5 amalie
S8 iz laasles 5| pol> gl ) 35lu os wal B
5 o oslainl 95,0l laads> ) 9,50 ,0 ads>
SilossS (Wl 5l ajle pol> Ghagy Slaal cpl b
Cordy byl (@ w@alllae 9,50 Glaass>p; SO
oale alizee slaasles sl oolawl L bbase> 5 (5,005
S8 slales Slytes 5 DL (o) 2 (@ g S0
(& ocale ()0 g Slagmme) 9 Caxdg (b)) )3 29>
S enSose b bads ) Coluinme) 55 Cundg o9l
4 bgye ledlbl g ase> JSS sbhales b)) mbs

ilaie sl oS

axflo .))Qad.ﬁla.i.o
2o yd 10 dga bawgie ool b 09,0l sul dog>

9y adg> w8 g Jlad 5l g, ol adg a4 5,0

xSy sl 5l adg> b ciluine s
s B 5 JUeb cblogpans ol g (sloads> 5
(Yavarifard et al, 2021) )|,Se2 g 9,85 ,5L -Cowl oS>
Sgall -l 5l slaasss 3 Blo e colles
Vosheolaiwl b1y homie g asbin] slaasg> 3 e g
Ol g WS a5 (o) ST )9ess e
(o el pen) Codlad LS ey 4 Waw, does
ol Lo a4 a5 ol YU e 9 YU il L5
—d&j).i 4.:9.4;..: aS )#ULA!& ] 0043 Og>g0 6&“
R WIRVES AT WS T PRYS PP WA PR W R PP T
—Ome) Cendy owyp Sl Seieesss g Soegd e
oolaiul k_5.|4=l.».‘o 9 L@MP ‘5._‘>qu.~o)5.' 0)4544 9 @?Lw
3,50 b jals pl il (SO lgie 4 ases S g iles,S
o4 JSM; 2 as cs’l'bu“‘m5)" Al.o:-)‘ o 009 solazul
5 ol & Olgige ails 8508 cSlugne; ) o
S 0 0,5 o ,Lil (Abdideh et al, 2011) )l San
3leolatwl b o dilzog, adg> Jd Coluipe) 5553
oS oad Jol> azis (ul g 0adom) 2 S5 s90 Julod
el 5l golate oy sl adlas 5)50 0,0S
WS Sjgo gy p S 35 1 Jes (22 Glgie
Goorabi and Kiaroostami, ) cexw,lS 5 )65 lawss
Gz 9,0l adg> b oalal, jo el eog (2020
5 S5iST58 50 slo asli 5l eslawl b (Jafari, 2017)
NS a0 o asls ool 5loas 0,91 86,1 (goail
Aoy S o, aod pl 4 (Jld e B Jld) YUY
355 oo )R U 09 S 5o (Elue Sl sg, 0l
5 SSeiess Shey SN b (ali, 2015)
L obss @ dled (LS ailole g5l (S2laire)os
w.a..oj (Badoozadeh, 2018) oo‘)j..\.s o oo; o
Oy ol welss s ol Jled JuS Gl

2ol Sie b g 03,5 )y p (Gl g Slaills
L osSie Gidgp 5o anl 00,5 al adlate IS o>

5 ol o b sg> IS Gl slaales 5l esliul

el 0l pwyp ade> SO gy, Coleins)
S99 L aS Wilos S lis bl L 4o yeSde o Kimgh
0sSb asg IS5 G el jras bagls ol 4yl



YV oS g Sles

YO-FY Slbvaw NF-Y Y o)l.e..i': ‘r"""‘))‘l‘ 0,99 ¢yt u"-'-'\L) slein 95

4S9 45 318 9929 K00 (28 sla S g asilbals JuS
JS2) wies b1 51 e )T glaasg> 15 g 99,055
JB 3O Aog> odes sl iz J.al.m D9 Ao ,e Y
bl oy p slp sl 0,05 ol slaass>
Sedysesis slo a3l Sl g leads> S
Sipgh ol b o151 SO S sl 45 o eolatul
Sy 09,085 leass>n; IS )b uiwss lp pol>
o Syge b ase> S slaales g coluue) Hate
Ase> S Gz slaaslel Suon b el ools 41,3
Pl ase Sl fre) Caxdy e 5 T LS

Sled atuie o] Al slaciand

50 e 5,00 ad> a5 ogi Sl g (sl 58
Pl sloosS oy a4 iz 5 Jlad o T 999 5 955
L g oog cadls aileog, cpl () USK8) aiiily oo aillales o
clelis) oyme WWA- gl 5l jieskS VEY b
oy ol 3% (5 yeghsS YA jo agillals (b jeet
b el o ]y 99,0105 jolay 0)0 9 43S
9 WS (o0 e Ol D 2o Sl og,pl; WS o
S S 5 =glpl plel) g 5 5 - ol ool Sl
Voo ol jo g aes o bl ogm L 4 e el
2 s 0P & ez Ly 05 SreskS
5 ol Jled (el (JuS b g0 o gl e

z
EY
£
£
-
Lol
A
Ly, @
P
oalely ——i—
S 2gixe .
ws e[ ] l R ] e—— < l\‘("
48°0'0"E 49°0'0"E

39,0l ads> 1) S

9wl adlate (yugesSsl GlaSiw Sl plapgeis,
>l 0 5 ) egindy —oily 00,555 ez sl
“ory MRS 98 O ol 4l IS8 s Sad
el By Dgiz )3 w515 9 Jlod 53 5l ol 05595
kol s Jsb jo Su3slsd 50955 o)lse (alml
Oliye slaadyy ol San o5 col ] Siky 42l Gl
S5, b 3,5 el 500laial (slo oS Lansgs Garae Ll 5
Orizeed Cuwl 00305 Slpts §pliogir —oy Jleds
Jlod oS (Sriosi bl o bl cnl vy oo Sl 4

adilio & Lo ) Camdg
- o) seasly guippnds bl sl adlllas 5,40 adlaie
Szl wzly asgermey; olpl Glesle 5 owbis
adg> el oal B I A 0 oy (w3l 55!
L a5 o @ly ol ooy (oyepS Sebs 50 39,05
¥ aoe> plcwl sl salig (5551 slacd
Dg>g0 dled 4y axgi b aS Conl 3l sy Canidg 8
O od g Nile gldy ms Jlg b oaile o
OlFee ol 2 dled 5o (Jg Sl oad sailigy (gl



Y e g Sles

asg> S glaales 5 coluins) o8 glacadld ol 31 o)l

5 3, Grboge o, led bl Gl Jbé sla
s o 3979y SV (SO5eled segsy aled
(Sobooti et al, 2017) s,ls adlaie ;o 5,5, jadolazl

s gV U jo ddlate Jlad slo S g (s590 g aiis

el 0l ools Las Y

s o F el salslaal gy oS S5 g 5y
olpl a5l plagisy il 4S5 §hoee 5 olpl
oo 398 g0 oS Adlllaes jge 0dgaze ;S i (535 e
48,5 18 ol IS8 o b 4l G dibaie ol S
oS i el o ST 9 55l (2585w e 9o

geology Eby OMql Qre
GEO_UNIT Edav Od.av TRJs
_ Jcom | Jgaat|  oaw [ |pc-cs

o | ek | ogedi || peer
; ¢ | Eka | PAgr-di | | pCk
.y | Eksh | Plms | | pCmt2
B3 | Jabvt | Qal

| Bay [n | oftl

39,055 (swlidime ) sl iV S

(Sobooti et al, 2017) ) )Kan g Sg3 5l 438,515 . ylosy bl Jbd sla JuS ¥ IS

il e sloass 5ot b s sk
Sl bly e 5ol ool oSS g i Ll
byl g JSo s Sl leasg> 5 6:5 dlio g o)y
9 sbewl ey N p‘&fé‘ faco! ‘wuwﬁ, ey

L gy 9 dlge
5 obuwl gloools 4y v o Ldow g 9,
o o 3 Badg> 5 SIS gl (oS slaadlse
Cologmey b SG bls)l Julod cqz bl IS



Y oS g Sles

Yo

SFY Olio APV LY o)led (02035l 0,90 (o il louing

Slee (syp S logme) ¢ S8 Blod 4 glise
51 ool b lasyl o imgy Cilaal gliol, o o bl
ASTER-DEM: ) ass> oyie ¥+ glis, osd, Jow
JBle s e 5o gl Fenl LB loass> ;5 4Y (30M
asg> pi VeV oo ulwl (ol 59 wus 3 a4 WMS
Blaz slae p asg> 55 OV a5 0e S8 LB
Jolos g glpd Gl @pe gk Ve dgu> Coluss
bl Gl 5 gl coluime) 5 S8 sloasles
&8 eL ol les o b ass> ) U3 a3ls
lap)] wsie gla S5y o ¥ USS o leadso pj cnl o
oL Colue (oS & i Sl eSS Y Jgur o
coalei b laasgm p5 JS a5 0,501 .ol o0 o0l
V sz 50 oads 8l c¥oles 5l eolil b ase> S

ol 423 )5 sl

0 dalllas 050 £5090 0,k )0 4185 Ljg0 (sla gy
slbans (Yl 4.1.0:>)| Sg> g0 @L;_‘, )I yekate u_,] 6‘)?

6LQ4.:Y5LDM AR AR 5\\ """ (5“’["'“&)'"")
Lg‘c)‘wlA )JjLa.» 9 \:Y&“’ 9 \Z&“" ‘59‘;9)93

H38le sl eslaiwl b e .0 a8 5 0 4 GoOgle Earth
wog> sye Yo (DEM) glis)| asd, Jow s WMS
b olyer 4 09,085 npl ase glaassp;
Y ol gl s eyl (g (2Se)
wlod gzl 5 (o a0lol sl WMS 5l (25 5 sl
5 SSore b s %35 ATCGIS bagms 3y Koo slo
Slwloes (Microsoft Excel alox> 51 SaS™ sla 5l 15l
gl sl 3l ey 285 050 e 5 oSS oo ysT
§ Condy dwlio 5 0yl 5 ade S5 bl
Coo g Sl ey So daades CSluis)
S 5 Pl sleasg s 0550 yo deaisly e

(Islam and Sarkar, 2022) S ju 5 pdlwl 51 48,5 1) sy 0590 S8 Gloasles 1) Jgo

Sloeesgs 4l dlolee ales Cdle alai ol
5 5 O s b3 0 YL 5l s BL as
735 B O s b3 VL 5l ade> Jsbo BL/BW B+ 5> Jse
Ceond oy S e )0 ddg> o ,e BW (Basin Shape)
= & Ao L S gl
FoghS & ads> Job Lo/A of S8 e
&0 yiaghS @ ddg> Colus A (Shape Factor)
FoghsS & asg> Jsb L PR e
AlL2 Rf
EoyoynskS @ ade> Colus A (Form Factor)
FogkS 4 49> Ls P SO s
0.28P/VA BC
s> Colue A (Compactness Constant)
. L Ao L lo s s
s s o e L/C2 Re S
Asg> (50,88 (o pd Hedome (C2 (Circulatory Ratio)
i (A/0.786)0.5xI/Im Re <

welil 0 sb s Sz 5 w05 Job Lm

(Elongation Ratio)

&l ol Cawd w0 pB, ) p b e 5 opl 4 (2017
@ Olpes Gl slaass> 390 0 il slagles
900 (2 Bade> oS )0 CSluine) ¢ (S Cundy

Sl plol goae aslin ¢ Jdos g0

el yuiie GliBee b [0 Laasles Codle 3

JSb o iSey abg> 3luie; JAS IS by
Sharma and Sarma, ) ssi co (wSaie adg> oulS

(Rozycka and Migon, 2018) s ¢ 15559, 3l 48,5 . Jled colupun) b adgx S0 slaaslad bLS 1Y Jgao

sloelas 51 il saces IS8 bl slaases aasein a4l cnl YL lade
ol g3l pes
Wby SaisS il Sl T sl polie 5 (FarsS KiLss anles cpl YU polis

FAbd Gble jo 555 oo leol aS canl gouiS sloasg> saimslis ol polis
S50 S5 (Sl

4{[.03 ‘oL'v
(Basin Shape)

Sl
(Shape Factor)

ol

PR s
(Form Factor)




YF 1 e g Sles

wog> S5 slaales p cSluie) ¢ slacaled Sl L))

30 s e lis | (6))pgloe (SaelL wles cpl b polie a5 sa ool
a3 la o Jled eSS bl jo 48,5 SS sbass> sl Y yolis oS Jl>

Dgbse
L sloSely 1o 05,00 Hlaul a5 ouiS sbass> Gl Jolate 5ol polis

85K S xS0V
Cdld (YL mhaw cdimsylis ooy poaniS sleass> 4 baye by polie

ol g3l e

(oselag ) (Fopi8 oy
(Compactness Constant)

Slopls cos
(Circulatory Ratio)
(Elongation Ratio)

Sdlad 92y sarmsglis ol b Bl g 039 ads>
wles cnl YL pl)l 5 Cl 29> polae (SSLoirs;
o Ol | adg> Coluine) (ol iz pas 5 O
5 (RC) 605 o ilad 90 a4y bgype glucsl s
4 el 18 aled g0 wiles 35 (RE) (SouiS cos
s @bs S ol basles cnl Gl pB)) a8 L )]
s Pk ass> 00dS o8l o a8 o Iy adlaie 3L
S5 ol gl askes pl VL Bl Sy 9 2l
Ote SN 0 a5 was e plis | adlate (Sles;
2l Jsozr olol ol sl il 3L aass>
DS B et ez (F o) Loaslad apulxe
5 war OBl b odd iy asg> Ko wles o)
S b el (Swn 5 Slyten (Sl anlis

U

lal ol adlas gl ouls o SBlawl sliwl, o
sl 5l eolainl b asdlas 0,50 slodsg> ) IS
sy 15 (5 ol Candy A (65l oS alisie
39 byl ase UKo it slaasles 3l oolaiwl b
30 Slotren Sl sl abe> S0 Galize slaasles aslol
23 WALy g
i)l @l GaSene b bads ;) coluiey
Gl Jud 4 bawe Gledbl 5 ase> S0 slaasles
asg IS wles g0 b adal,y jo .l oo 0,91 ddlaie
odal Cawd & el ax> » (SF) S oo 4 (BS)
O Adle ddg> g HodudS e lid wbl 55y
oSe RO p 3L US4 oo ales 390 53 &S >0
Sl ke ailed (pl YL Bl g 03 o0 oo aball)
L SodS oo dal, cul s Sabon
(#9) S35958,50 o aled wiilon 53 (BC) (wselis) S

Sondy o Soled

37"0:0"N
BN

36°30'0"N
!

Cobun i i 42 99,0155 ladde> 5

T
48°0'0"E

(el ¥ g ¥ Jgazr o) Gabo laadg 5 salul) 09,0005 adg> (sladdg> ¥ S



YO I o )SKen g Slos

YO-FY Sloxio AV FT LY o)l qomo 3l 0,0 cipmny Gl sletagy

39,08 Gleady> n; wain la Sha ¥ Jgax

bere | Jsb [ 2pe | Golu asge i | e, e Js poE | e abgx i | s,y
(Km) | (Km) | (Km) | (Km?) - i (Km) (Km) (Km) (Km?) ) i
svay | vvse | v | ovas i vy /YT YV/AY \YOF | YYYAT - )
0a/f- ARTAT Iy [AATAA Oplen YA ARFVid| ARTAL vy YAYIFA T Y
FYIAY \YIAF F1af B-/-Y o= Ta VW& F YYNY VFIVE YAAR - s Y
VYA | vafa | fme | fvvr Jlog " BT Yo Vveed | vaany e ¥
o5 \N7iai YIYA LIV e ¥y 2QIYY \YIFA WA VOYIAY ZewdYb fA)
0¥/ 0 Va/va Y/£d A bl s Yy q+/A1 YIfY ave VRAV/DY Sls 4
AN \YIFY Yiry ffive sblales Yy AERIARN A\A7AR VoIo¥ \YYIAF 34,Ylg ¥
ey | VEEE | sy | fre) bl re a0/ - YOAY VIVA T e A
offfe | WAEL | Ve | Fesy | Ll e | YD Yavs VA0 VY[ vesry ol q
A\ArARI VEAF A\ik3 4 A Cremil A\ d AY/FA Yolb-. AMYA AY/AA ooy e
DVIVY Va/-f \idi ARTats Slos \n4 AY/¥D YAIYE Fl0 4. QL!]J.:Sl )|
SYBY | YYAA | TN Yol S rA VFID- YY/¥5 AFA AT/ Loges W
AtdAtd VOIY D Y/ YfEY NANy va FANY ARTAYA AT YA/ y3bes "y
OO/AA \FIYY FIAY YF/FY al.ﬂ g ¥ OYIFY \Y/a# YIVE YEiof o ¥
FOIVA \YIYE fIA- YYNny ol Sl 1\ Y0 VOIAY a/0¥f Yef-- S 14
FEA [ vy | asA | YerAY o Y $o1eA VAITY Vive FEAE | S | V8
\a7AR ARTARS o7 Y-IYA R Y YY/IAF YOIYo AAR! FYIPY us“lﬂ VY
foIF0 \FIDA YIAY Ya/bF Aol als \Ad FAINY VAIFY OfA- FYIDA =LYy A
FAAD VN F YIEy YAND Sdeyo A1) FAIY . VOITE Yi-0 FYIDO OSdigS 4
OFITA VAIBY YIvY YV O \éd ARYAR! VFI-Y AIY - £y S le e Y.
A\ATARI VEIFY YIVA YV/0N EMy o8 \a4 DAFY VYIY - DINF DALY - Jllere ARl
AYIXY VYITA Yipy YEIVY EL{:AW o8 A Yeva ATATRNS V- 0y DANF EVEL YNy Yy
ARAN YO Yy Yo/vy KeLow] fa OYIVF VFIAY FIAA av/-y o=l ry
AR RS Al s b AY/B) YAYE F/EA DIV | saiSerm | YF
a4 A I0A ARTARS <boojg> M bYIYa Vfay YIvA DO/FA allale, Yo
Yppe | AAE | Ree | VADA | lisSaee | oY A< 1YY YV/EA ot ¥/ - sl | Y8
Ol adg> (o)E de 4 ((YV o)led) Slas s o (YY g e

JoS 35505 b lgicon |y Srandy ool el ez 3,
P S ¥ S0) o cillas ddlaie o8 slo
Ladem p5 0 85 )18 (WS (0lyzod oot
aop bl axgg 53 T 5l VL asye JS5 ales
ST (VY oyled) ol glaass>y5) 09,05
(FA o,le) zleTo,8 o(FF o,lod) anlalsd (V) o,le)
Ao, ol oainS o gy Wilgh oo 3 (FO 0 L) oy g

sk

axdlhios yg0 aades 5 b b yo JSB laasLod
basy ) Glp bals osel cas a4 pB) &b
S O0iS A cp i s (YA o)lel) 23S asg> 5
ey B3 oty | (Sl Wlgiiee ol ool 45 o
asg> 53 Yool 4 aS a4l pl o Jled colo
(Ve o)led) glogz sldasg>15) YU jlaws SaiS L
2 (VF o,led) GaiSe,ex (VF o)led) oblchiw
o,lois) oLl jieS (YD o les) LleSg 92 (VY o,let)



Yo o 5 iley

asg> S glaales 5 coluins) o8 glacadld ol 31 o)l

39,085 rasy> n; S slaales F oo

Sf Ff Be Re Re Bs o9 9 ) —udy Sf Ff Be Re Re Bs | 429> 95 | <)
AAY AR XY Uy YA | OFIYY ST Ty ATAR <Y AR YAIFY <Py Yivy P e \
Yi-4 Ny =Ny a/F - < /FY YIAY Oslen YA BB -IA -I\F FAQN ALY Yioy &.n_ﬂ_a Y
ATAR Y- <IY0 \FIFY -IEY VIAD el ra AR -NAa RAd YYIfA /fa VAA - Y
VY | Y|y |y | ey | e e " oY | N | -Ne | OPTIAA | | vy . £
FINY AT - IYY YIEY FY Yira R ™ Yi-0 -If4 AN YoIve va \i# [y 1 -]
ASA Ny -IXY /Y <va O/fY :L:TJ‘;.f Y FloF AT -I\A ARYANS JAns YIYF ..;‘.45 1
Y AM) <Y ARTERY - [bF VIAY shilehe v \AR! <Y <Y AATAR! ) Voo s3,¥1y Y
fIAF AR <IN AR <o)y YIOA ;L_T;._..d ] AY - Y -IYY VAOF -/ Y/aF sslad A
AN Ny <Yy Yiry YA (AR l:l‘l‘_{}_)}’: Yo YioA <IYA <Y YoNo % VIAY el i
A A A3 ARTER <[fA YiFA i "™ Y AN -IvF VEvE IfY YA b 1.
-y AR Hind Yig. AN oIYYy Sl A4 AFEA “NY «IYY AMTER YA YisY ;LT,S "
VEIAY [-Y -16- \dl AR Yty _,a_; YA oY k4 <IYF \Of-¥ NAid YiFY Loy v
FIA: ATA) <IYY YA < fY AvAR AL_T L1y 4 vy AR <IY¥ VAIVY oY Yiry b A
YiFd Ahs DA AT/N ] <Fy YIYA Abﬁ@y_ £ Yy <Yy -IYY AATAR 0¥ YIry - 1£
\tizd <Y AR FIFY oY Yion AL_T&;.- £ Yoy <IYA =IO VAIYY % \IFF S 1o
IR Y. AR ATRRY 8 AAR obyi (A4 oY Al A4 1F/a. o YIEA ;,.Su,f.la "
¥le0 AT AR AR - [bF AAR ) A V- IFY Al -IvY UvY YO | BIAF \_falf.'l 1Y
Ur. AR <Y ATAR) XY e Aol ald (%3 oFF ARY <IYY AAFAA <[fq AVATS ‘_e-la\lﬁ 1A
Y- Ny - IfY BIvY [FY AfAhi e s to YIvE <Yy -IYY ARVES JOA | YA b,Sﬁ.z,f 14
VYV | oA |-y | ¥AY | ey | ofAY o g | v | ey | ey [ s | sy | vey |l r.
Yivy "Ny Y BV f \fAid &)L o i Y o/ - As -IYA \YIEY 1 AAT JI) e Ty
Ao S BRVEL I IRV B VA R BT B (AT B P Sh | Y | vy |y | owse | et | ey | aFas | vy
OIVF Y - IFy Fl¥ FY | YIFD | £4 Fay IAs itd VEiYoe [} AT <l \ds
ARVAR /-4 . [F- Yiva Niad Aed AL!TJ.‘."'- 0 VEXY -y -1ty bIYD s FIYY J-qu)_g- ¥i
AYD Ny - loY ATAAY +va YA ey ol Fie) RAL Hitd VEXY CI0F | YIeY allal Yo
iy < IYY g 8/AaF co¥ \AR! df_;_,}a- \A7Ald /=Y - IfY OINY s £\ ALJ_TJ,.. ™

i oY

o9 by e 4 50 5 (0 5] i SIS aled)
9 (F-0 U8 asled) oapisS sloasg> YU by o5l
L) 00 s sloadg> Vb (5 bagrae) culed o
davgie Bloyw) Sy mhaw o (F-F USSG ales
ghe 5 (T-F U8 aled L) 00ptS jeS slaasy>
bosleass> ol 0 9 omb SSlogm; S 298
S Loy 2lsy Oliee 9 (V 2STas S50 ayles
Jo 4 0 o)led) Cewd Vb 4 pguge ad9> 5 0l
el 5 gy (wliie )0 ads> sloasliw ilg
2l b ool oogs wbd BB a0 9 S8 on

(Y J5K%) conl ouid Ll (gassddds (o dadse> )

VY oo Y B Y S ales b ade> 3 VA Lo 5
Wy O 4dg> p) T g A 9k Ay ;O 49> )
05, (pl sleasg>; Slol 8 aS Wleals adly o] Jlois
Sl i ade> (S iogia aad o UK ales
Srd ded 0Vl e IS8 apled b adgz 5 A slaws
L oo (g I35l abgey; sliciul ay) 09,0y adg>
Vg Jlods aigy j0 adg> 55 ) (O Hleds) cawdVl lgie
dogd ;o a5 W) 1B ads> pgi agy o b
Sz 5 Bty Sy o 55 paie B ybogi
Srogz g Grodled (oporx (op]led dlo
el ool ools las £ S Jloges 9 O Jguz 40 adg>
5 5 bade 5 cluinejs (2bsy gl 5 (SaedS
00l Jlows Slaadg> el nj iyt 4 dib ke



YY) 5 Sles

YO-FY Sloxio VFT Y 0)ladh (ool 0,90 coomay il (sledng

355055 a5 ol el oz 5 USE alas e aalllos 5o slaadg 1) ST 0 s

ady> IS8 aylad polie NW
> wdg 55 A
-0 EWPESNEEA
Y-f aoe> 5 ¥
-y absm ;0
\-Y

SW NE SE
adg> 5 )
adg> 5 ¥

ads>y5 ) adg> ) adg> ;¥
ady>y; ¥ adg> 5 ) ass> s A
ads> 5 ) as5> 55 ) ass> ;¥

Colae S5 coys wles ;5 5 (O] Coond on i
oo 5 0 o Aol H0 el ol ools CIlBs dbg>
ass> 58 aled 3 Jgodg Sl colaw Jule (53,08
23l grhe o bome (Fo508 aled 105 o b
il 10 SolS Cad g Glopls cad slaasles
sl elaie LSl g 00gr oS

adlaio (Sl projgi Callad anlgls

~ ey sy 31 e il g Jlads 0 89,0155 4y
e dmio Sl (0 JSE) el asilr s 5L
Sobil 5 635 0 Olnl gy Caglie 5 Olnl e &
P el Bl lulyh ggemme ;o Lewl sl Sl
Sl o

ale s Slgod 2b5)l
Glas 90 95, 50 LAl baasled 4y by o slaaloles .o
(Re g Rc Bc Ff) son ales oz L (ST 4 Bs) Jf
Qged sl Hshaie cpl ayaS ail Jlolins  San slyls
o ye (RE) (SunisS Cos 9 (Bs) asg> i sl (5
S COWON- S I TSV ERVY IRCIRSP TR N S GOV S
slaoplie p o)Ll Jlope ;5 5 039 ogllae 5 jlobine
led 93 o 1) 092 aaly 525l el o5 3l 5 5
Ll a4 adg> IS5 0)bys a5 peo wled [z 5 Jol
JlS (Sron 53 03l ailie cdYs (o (5 b o0l
erle slacglis 5 5l Wiy oo 550 ol Sl S
b adg> Jsb ele Jol arlod 5o )0 15wl laayles
P) wdg> oy Jele adgx SO wle jo (Jy oo

40° 45° 50° 55’ 60 65°

Sl e i) Sl ot 5 ok sl 5L sl Sanigog Jaw ool et o IS i il 8 JSC
‘JM‘J uj)ﬁn‘)" d..\‘)sjs 4¢>L :AS ‘U"’)T L....S/ AF ‘))‘J‘ 0554..“») AR ‘))).4..1 JLo..n Jaj NTF (w‘ 03 ’az.u..o ax‘.) 9 o)b.u.: lJ
TR 10,515 ol i3] S ZMRF scoallmy LS DSF £bss, JuS RF s3l55,5 8l oS AVF 15,5 Jlads JuS NTF
St 1y oy g s SladeS cod i 4 Z o T «(0lphaS ) oo 815Gl 59,95 (TBZ 55l ogS i) (AR 2l slanogS s,

OlozeR st oS Dyzmed (oot 2 sloeS
Badoozadeh, 2018; Zali, 2015; ) ol o 0,08 5 23gLS
> » »° -(Soleymani et al, 2019; Nabavi et al, 2020

«(Soleymani et al, 2019) | )ICan ¢ Sloolu 5l 433 ,5 11) oo oo

il o3game ol _LuF Lglas e o3l 4 jsboslos
1345 (958 e Gla SSs (IS ais, oy ol
5 ol Jlad 5 asllales salshacel LS ol (8 JS5)



YA | oo g Sles

wos IS8 slaals p cdluae; 55 slacadlsd Sl L)

ag ,o 1y analpl Yoo olaws Blsul g ools lis o
A Gk el 038 (pwyp S0l adee Lot
e e Sdled wales 51 Jafari, 2017) (g ax>
Sy Yo ogas glas)l Ol 4 olg o adlaie oyl
3 GlsS ez i 39,05 (Jlod gy slacas
Gl iar (Sa830) 5 5 wtd 4d5> 05 e Joe
Groe slooy0 (ol jlme (sladdg> 5 &) Lo 4S5
Okze R 9 e eslBlos sl s e 5l (plaailss,
Caled 50 9 0995 (2lyied Ghalu B 5l (8L &S5 S o Ll
39,0505 adg> 0,8 Jledds e3gamme .l lnanl T il ol
aS 0gh oo aslin by Jled slacis e Cou
5 ol Jled ol (JuS Laz 93 (e IS0 4
b gy ol ) o cal ous @ly 09,005
50l I8 dse> Slel Ceews jo ol oaeld g ol
ehel (ol baz 50 ol G (S loian) Sla o)
WglS e on o 9zen (£ (oS slaailols g Lo S

el 00l 0045 b 5 axSy o (Y JS2)

slael Lolul a5 00l 08 b 35 89,0515 S8 5l alie
Sy dlis ggeme ;5 5 Cl alble JuS o5
s @ ol haghy o 09l o0 Cgeime S b
@bl digy )0 Sl cdlBs mhaw (o SYL
oS el 05T 550 ol ) Lgy e walyd g
595,005 5 ol Jled (LS bglas 4 arly Ll
ooy Gb ol dihie (o gbS
Iy by a8 S Sipo (Spds) 5 (SeSIs)ge
P e Ads> )y 03gae o (Zali, 2015)
gl O8I ly carge 99 0l s Jlad (S5
30 a5 oad 0g,0lu) dadg> 3l Caend pl yo bl
b obolS YL polie 5 8T laalSoly iole b
iR ek el il LulSal (SL) il
RV CPIUNTSVIRCEL G I g [IPROW [ PLIE EWR VS
S 50 Sy S plyie Cod gz JuS 5 oads
Badoozadeh, ) coljsny .cuwl ool B yme 2iglS S
ol Slelis,) gl o 1, ol Jled S colled (2018

®
I I
<
™
- -
o Ioo
NW

SwW

Em5< m4-5 m34

L |

NE

I 4
I 2
.

2]
m

2-3 11-2

IS8 ales wlalp 09,05 laasg> 5 STy F S

A 0 S A p)) abgm ) (niesdS A S
JuF S oals ooy lid (09,0l ader e Jleds
Oygo o ol BT g ails eI ol (55099 ,50 H0 AiglS

odsd ddg> ) oyl gl Ceond o SLSL o S

e 1515 Joe ade> (22 led aigy oSS cnl
2 89,085 el JuS LS e a5l ol S
ol Gleasgn; Coluies g 3slsd e LSl
3 B3 Sl WIS (G pugeie 1 adg ] oo



Yl e g Sl YO-FY Gloio VF-Y Y o )lads qop il 095 eiyen; LIS slotimgl

T Coow 4 basy> ) Cussle Cwond A ol S cds L S5 0 b S il ogd
5 S S EGees i T (g0 gl bl Py Bres Sy S RSUSE Gage 99,0;
Dgdise onyd oo LS o aliied (le b Py oad ds> 5 onl Ll glacwend Fuad

S0l gbads> 5 whw»ﬁd&g&
7 7 #

"
="

¥4 %
¥
s

37°0'0"N
L

BY 4dg> JSb b

Vs

-4
.-t
[
v I

1
48°0'0"E

36°30/0"N
1

S lomeis 2bg lme bl 05,085 Gladds> 5 (sanaid ¥ IS

36°55'0"N

36°50'0"N

48°100"E 48°150°E 48°200"E 48°250'E
Slo Seond 5l (o8 ba2) gl JuS jgee 1l 009,085 (22 led axy ,S (Ads> 2 (nFediS) R3S ade> ik SO
(S 4SS VL oS5 r tad> s SVl pliesS Az o ISVl (slaeys i daanl ] (Subgees 5 23S a5 )
538 S Gl o Ladal 1T Gl ol 5



ool e 5 ley

wog S8 slaalel p cobagne; ¢ slacudlad DI L)

A o dilaie (659058,00 10 (gO0e la S
bass> K& Jlae 5|l s gl pol> Giagyy b
a5 ol sl 09,0l adg> CSluipe)s oy 4
MJM&)Q.buéﬁm‘)éw‘dMso
s> 5o alize gladles a5 ol asice gl
bl s auly o ey conle Golis s 4 Yo
5 Jie jsbay Cal g 5 ates glad 1, padlese
P90 BUB o 10 9,550 (g laisd 00y IS 4 ailflos
IS B o 5,06 asg> ciluie)s (obis el
3,50 (Y- KM2 >l &bl L) o kol sloasy>
an abgy e (gaiaigy Al 9 8,5 |8 anslie 5 L)

Sl 3wl
Sl S S L lesles s 5l allie ol iy

Wilos SG cdl yo

1-Neotectonic
2-Morphometry
3-LELES-GARUT

References

Abdideh, M., Qorashi, M., Rangzan, K. and
Aryan, M., 2011. Assessment of Relative
Active Tectonics using Morphometric
Analysis, Case Study of Dez River
(Southwestern, Iran). Scientific Quarterly
Journal of Geosciences, v. 20(80), p. 33-46.
Doi: 10.22071/gsj.2011.55134 (in Persian).

Anand, A.K. and Pradhan, S.P., 2019.
Assessment of active tectonics from
geomorphic indices and morphometric
parameters in part of Ganga basin. J. Mt. Sci.,
v. 16, p. 1943-1961.

Babaei, S., Ghorashi, M., Pourkermani, M.,
Haji Hosseinloo, H. and Bouzari, S., 2019.
Assessment of active tectonic with Using
geomorphic indicators and GIS in Maragheh
region basins (East Azerbaijan, Northwest
Iran). Quaternary Journal of Iran, v. 5(1), p.
27-45 (in Persian).

Badoozadeh, M., 2018. Active tectonics and
segmentation of the North Zanjan fault,

S 35 Az
35 s as oy ul.,.,...; ol gouanl 5l Jols axs

i S5 LA 0 g (SueiS b sladse
@9 39,005 4ds> (28 Jled sdguze 3 Vb (Lo
Wl onl el adg> Sl Cond l (Jlad angy 5o oy
dilaie Jlb glo oS 3l onds 4y 4t (0 31 b oo
oz ) 2 lauS 505 ()T 0 a5 0 ls Jlsseen
Saond 3 (gl oS 5 plyze S o e S5
3ol Caws 4 S B wib e ase> oy Jled
29,015 4> 2oy glo daady> JSb (o)
ol 45 ol C3lomasy Collad Lawgie mhaos (glls
Sl b Loy Ceandd &) bogs e gl JLS o aily
Olmj 4dg> (958 4o (09 F S 4l 3 oaiiS Ly gl
Aoy (Spbogizr gho il ol ()b desd 4 s 09,
a5 0331 bragin Tl e I 25 b (g1 5
AV FEloimejs S8 ade> (Fybled aigg 4
ailosls ylid i i Sl ipgh a5 jebles o)l

cdigly
4-Mountain-front sinuosity and Asymmetrical

factor
5-Ghats

Master's Thesis, Department of Earth
Sciences, Institute for Advanced Atudies in
Basic Sciences, Zanjan, Iran (in Persian).

Buczek, K. and Gérnik, M., 2020. Evaluation of
tectonic activity using morphometric indices:
case study of the Tatra Mts. (Western
Carpathians, Poland). Environ Earth Sci., v.
79, D0i:10.1007/512665-020-08912-9.

Das, B.C., Islam, A. and Sarkar, B., 2022.
Drainage Basin  Shape Indices to
Understanding Channel Hydraulics. Water
Resour Manage, v. 36, p. 2523-2547,
https://doi.org/10.1007/s11269-022-03121-
4.

Goorabi, A., 2023. applied geomorphometry;
Data, Methods and Techniques, University
of Tehran Press, (in Persian).

Goorabi, A. and Kiaroostami, F., 2020.
Influence of Neotectonic Movements on the
Basin Shape (Case study Roodak basin).
Quantitative Geomorphological Research, v.
9(1), p. 1-12, Doi:
10.22034/gmpj.2020.109530 (in Persian).



T e 5 gley

YO-YY Slorao VY (Y o )lad (o035l 0,50 oo iils (sloingy

Haryanto, 1., Jedi Setiadi, D., Alam, S., Nurul
Ilmi, N. and Sunardi, E., 2018, Mountain-
Front Sinuosity and Asymmetrical Factor of
Leles-Garut Intra-Arc Basin, West Java,
Journal of Geological Sciences and Applied
Geology, v. 2(5), p. 1-7.

Herlekar, M., 2014. A Morphometric Approach
to Understand the Neotectonic Controls of
Drainage Basin from Western Ghats of India,
Gondwana Geological Magazine, v. 29, p.
135-148.

Jafari, GH., 2017. Investigating the Role of
Faults in the Morphology of the Northern
Plains of Zanjanrood. Geography and
Environmental Planning, v. 28(1), p. 35-48,
Doi:  10.22108/gep.2017.97799.0  (in
Persian).

Maghsoudi, M., Jafarbeiglo, M. and Jafari, R.,
2020. Assessment of Active Tectonic in
Hable Roud and Kordan Basins using
Geomorphic Indexes. Journal of Geography
and Environmental Hazards, v. 9(3), p. 57-
77, Doi: 10.22067/geoeh.2020.66963.0 (in
Persian).

Momipour, M., 2015. Study of neotectonics and
erosion of Maron basin with
geomorphometric technique, Environmental
erosion research, v. 6(3), p. 51-33 (in
Persian).

Nabavi, S.T., Alavi, S.A., Wibberley, CH.A.J.
and Jahangiri, M., 2020. Normal Fault
Networks and Their Spatial Relationships in
Plio-Quaternary Sedimentary Series: A
Case Study in the Zanjan Depression, NW
Iran, Journal of Structural Geology, 136 p.

Pavlides, S.B., 1989. Looking for a definition
of neotectonics. TerraNova, v. 1, p. 233-235.

Psomiadis, E., Charizopoulos, N., X. Soulis, K.
and Efthimiou, N., 2020, Investigating the
Correlation of Tectonic and Morphometric
Characteristics with the Hydrological
Response in a Greek River Catchment Using
Earth Observation and Geospatial Analysis
Techniques, Geosciences, V. 10,
https://doi.org/10.3390geosciences1009037
7.

Rezaei Moghaddam, M.H., Rajabi, M. and
Zamani, Z., 2020. Evaluation of quantitative
geomorphic indices and cluster analysis in
the active tectonic study (Case study: Talvar
sub  basins), Quarterly Journal of
Geographical Space, v. 20(71), p. 120-103
(in Persian).

Rozycka, M. and Migon, P., 2021
Morphometric properties of river basins as
indicators of relative tectonic activity —
Problems of data handling and interpretation,
Geomorphology, V. 389,
https://doi.org/10.1016/j.geomorph.2021.10
7807.

Sharifi Paichoon, M., Zare, F. and Teherinejad,
K., 2017. Assessment of Neotectonic
activities using geomorphical indicators
(case study: Kazab basin-yazd), Journal of
Natural Environmental Hazards, v. 6(11), p.
15-32, Doi: 10.22111/jneh.2017.3077 (in
Persian).

Sharma, S. and Sarma, J.N., 2017. Application
of Drainage Basin Morphotectonic Analysis
for Assessment of Tectonic Activities over
Two Regional Structures of the Northeast
India, Geological Society of India, v. 89, p.
271-280.

Singh, N., Jha, M., Tignath, S., Singh, B.N. and
Maddheshiya, S.K., 2021. Evaluation of
neotectonic signatures and sequencing of
morphotectonic events in the badlands of the
Mandakini River watershed, Chitrakoot,
India, Environmental earth sciences, v. 80,
Doi:  https://doi.org/10.1007/s12665-021-
09716-1.

Sobooti, F., Qods, F. and Asgari, R., 2017.
Seismicity and active faulting in Zanjan and
nearby areas, 13th Iran Geophysics
Conference, Tehran, Iran (in Persian).

Soleymani Azad, SH., Nemati, M., Abbassi, M.,
Foroutan, M., Hessami, KH., Dominguez, S.,
Bolourchi, M. and Shahpasandzadeh, M.,
2019. Active-Couple Indentation in
Geodynamics of NNW Iran: Evidence from
Synchronous Left- and Right-Lateral Co-
Linear Seismogenic Faults in Western
Alborz and Iranian Azerbaijan Domains,
Tectonophysics, v. 754 (March), p. 1-17.

Valkanou, K., Karymbalis, E., Papanastassiou,
D., Soldati, M., Chalkias, C. and Gaki-
Papanastassiou, K.A., 2021. Assessment of
of Neotectonic Landscape Deformation in
Evia Island, Greece, Using GIS-Based
Multi-Criteria Analysis. ISPRS Int. J. Geo-
Inf., V. 10,
https://doi.org/10.3390/ijgi10030118.

Wotosiewicz, B., 2018. Morphotectonic control
of the Biatka drainage basin (Central
Carpathians):  Insights from DEM and
morphometric analysis, Contemp.Trends.
Geosci, v. 5(1), p. 61-82.



Y | e 5 ley

wog S8 slaalel p cobagne; ¢ slacudlad DI L)

Yamani, M., Amirinejad Tork, S., Gholami, F.
and Nejad Hoseyni, R., 2018. Investigation
of the active tectonic in Semnan basin
(South of Semnan) using geomorphological
indices. The Journal of Geographical
Research on Desert Areas, v. 6(1), p. 149-
174, Doi: 10.29252/grd.2018.1246 (in
Persian).

Yavarifard, A., Dehbozorgy, M., Nozaem, R.,
Hakimiasiabar, S. and Rabeti, D., 2021.
Assessment of active tectonics by using
morphometric indices in Western and
Central Alborz. Quantitative
Geomorphological Research, v. 10(1), p.

149-171, Doi:
10.22034/gmpj.2020.245542.1207 (in
Persian).

Zali, Z., 2015. Determination of the Kinematics
and Shallow Geometry of the North-West
Zanjan Fault System Through Neotectonic
and Geophysical Investigations, Master's
Thesis, Department of Earth Sciences,
Institute for Advanced Atudies in Basic
Sciences, Zanjan, Iran (in Persian).

Zanjan Province Geosciences and Mining
Roadmap Report, 2014. Geological
Organization, Tehran, Iran (in Persian).



