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Background and Objectives: Most of the landforms on the earth's
surface evolve slowly over thousands or millions of years, and
these landform changes are not detectable in the scale of human
lifetime, and the possibility of accessing ancient seismic data in
many places. The world does not exist and also some methods of
determining active tectonics are very expensive, therefore, the use
of morphotectonic indicators in the evaluation of tectonic activities
is a useful and reliable tool. On the other hand, by teaching these
indicators, it provides the basis for identifying tectonic areas and
helps us in planning as well as possible. Therefore, this research
was conducted with the aim of teaching morphotectonic indicators
to geography students using GIS and Google earth.Methods: In the
gresent study, parameters such as basin Asymmetry Factor (AF),

asin shape (BS), Ratio of valley — floor with to valley height (Vf),
hypsometric integral (Hi) were studied and calculated In three
classes ECIass 1) = active, class 2 = semi-active and class 3 = Quiet)
were classified. After calculatinﬂ the mentioned indices, the
amount of tectonic activities in the basins was evaluated using
Index Of relative active tectonic (lat) Findings: After calculating
the mentioned indices, the amount of tectonic activity in the basin
was evaluated using Of Index relative active tectonic (lat) , based
on which the Sadkharv basin was evaluated as having a high
tectonic activity. Conclusion: It can be said that the parameters
used in this research show the sensitivity of these indicators against
active tectonic movements, which can be reliable evidence to prove
the existence of neotectonic movements.

ISSN (Online):

DOI:

Received: 1402/12/28 Reviewed: 1403/03/14
Accepted: 1403/03/30 .PP: 24

(APA): Motamedi, H. (2023). Teaching morphotectonic

indicators to geography students using GIS and Google earth.
The scientific quarterly Journal
education , 6(1), 119-142.

4. https://doi.org/10.12345/tej.12.10.112

Of Research social studie




VY Hles o) 0 )lodt cpouiinid 5590 Slocir| Wlalllae yojg0l 30 JidgG samass sole aolilad VY-

Ll i oyl gl ay S giSTig8 590 (sloasLis (% j90]
Google earth ¢ GIS j;l solizwlly

o g5 o

"ol o ol T K ety o o Oy skoin oo
m.motamedirad@cfu.ac.ir ;_Leas/ 5/l o p (5 lKin 8 olKiils Ll i ii50] 09,5 . )
M.rabiei@cfu.ac.ir ; Lew/ /! s oL Kio 8 olKiils Lslii ij90] 09,5 .F
Dr.amiri@cfu.ac.ir ;_fess/ )l o lhgs (51K 5 olKiils sl o590 09,5 . F

oduS

L ol bos el T ay e mlaws slop poc) (el :8lan] g diasion
O ool 4y w s Sl g ai Bl o od a5 B iy, ke
O Slo—y) (B Geizmed 9 Bl 9929 Lio L& Sl ()l )3 (slo3)
slas s jleslaiul plpln sl an i s Jd Sogss
olioebl G 5 sk (s3] (Si5iS5 slacdled Gl 5o (SsiSSsh 5e
Saa b gl cnl W sl oo )b e 42 2 yaebn o]y Loy eal )
5 GIS 5l oolaiol b Lal s b iils 4 SigiSigs g0 sloaslid (3)9e]
b ole el b ol Gragh o bbby .cowl sa el GOOGle earth
S sl Camnd (BS) asgr IS cus (AF) asg> )5 poe el
SigiSs 3l gz (HID) (6 0gmnnn J1,S51 (V) T gl 4 00
9 JL:S A.A.u=v L)“"MS ‘JL:é= \WW)U“’W d—w y0 g 4\.._..41.7u5 u,.:)j.AT 3,90
ool b )9 00 (slaasli daculos 5w 28,5 (goiwaibs (ol =Y LS
2 e lwime; el e (1ADSS 9SS glocudls s obs,) asle
2 elwime; codlad e (1ADSG5:S5 slacdls s Jb5,) asls
ol (5l caey cudlad lils 5,500 asgm T bl a8 ol o)l ase>
O3 (il o a8y Sar o el S ol e 16 S A W S )
oS aiboe Jd SeeaSs OlS > lp jo basls ol camwlas 5l LS
S9iSG e85 DS > 0g2g DLl gl goliwl LB S o g walsi Wlgs o

sl

Ol (gl 095 olKiws
Oyye & Allie uiles
0 oslizl o3k

DOI:

i geuls” saely

hieel -

JB:“""' °4¥--19-" A
m.motamedirad@cfu.ac.i
)

VEYNYIVA 2l o 7,6
VEY YN F o S50 b
VECYL XY il g,

V¥ oo o )leds


mailto:m.motamedirad@cfu.ac.ir

doddo

S AT T L RE PR ARV N OWS PINE SRS
5 Jeted 5 9500 Sz 2o, Sal, 5 labs) 28l JLds 4 o)lsen (Bjsel (slapllii 5 ol osa]
Sl Gijgel pol 5o (555L8 (58,5 L0 Labg, ol ddoz 5l abog (hisel sl jo s )slss
.(Salehizadeh and Asadi, 2012; Soleymannejad et al.2023)
8yt b Clon S Joia | analz g (jgel bl g Sledbl (5 )5kd cuiS lg5

g ol gl g Ghisel slaaisse s ) g adg o 0 gnnazr 5 Sl 5o S5l
S il 45 039y b iy 3l Sy wciliee sl l3ile 5 5 Sliios glaolgale alrans
doasse ol el 5 aaled oLl Clids alox 5l Gl slo oyl 4 SLLS
Gl 3l (S e )8 Al g aslllas 590 slalasd 5 585 ©jso ) Ty Gloosgaze
w85 1R Olglp azgs 0550 Lo y9iS )0 &S Cenl (bl i DMl s 5 93] hoiw o093
Ll 00,5 Iy 395 5 o ylve (LSl az SLOOLS )3 a5 o3gy piS etz (5,8 4 Ol ansi
OUT (s 05251 5 (5 S0l Sali8l 2 ogdle Wil oo s lalne g2eils 4y (938 cnl los (3550]
Sl Tl S i blrs g sly 5l (St o 0BT Shisy 5 G 05 (o903 S
Lles 5 oligeltils ar ol slolSal; 5 Dledbl Gl JUasil g assle SIS &) (Ul b abilie
Dgds dzal> g boolgils

anlllas 4y iS5 el | SgiS5 50,5 apyhao b Liliiz 4, o a5 ol 51 S
it Blie slaglgs Jsb 5o 03)ls o238 g Wil Sl ey dgy SO s
by s, lslis g ol yiolaw 0920 g dsaid - gi aily ol ool Ban o5l 0
QO ES e b SagiSE 00 (9w il o usogli g o 0 do | do il wiils
slaslas; o5 5 o Jie) domgilidl doogS 4l ) LSis (SogSar ey (S350 U5 Lo asdllas
5 bais,lsenl plyie b ool Gldlir CUS plez oy0 5o Oligel GRS 23l o0 (e s
OlRl 39188590955 9 Ll (sl (olbidiinn) ulai (cang)o Ll (ladrogndils 5 (e JISAI
ool gL 1 4l IS 5 s S35 oMol by el )35 o 095 s 58 Jgbo 0 a5 |,
sl ansls obsl sapie opl b

el Bl il blE o SwigiSs slocalles Sily cae; so odile (gl cilises ]
WB3S Glye0 50 SHeSS @l b bl p gualy b g SleiSlow laoys depsS daJuS
oS sl g3090 al ;b Wlaws =T i i pe8 50 (il (6565 )18 ol n (mslidines
o3l o5z g Bl oo ol (nl wals— 5l g 0l 18 Jld GlaclignSs b cou ] phel i

1- Tectonics


https://fa.wikipedia.org/wiki/%D9%BE%D9%88%D8%B3%D8%AA%D9%87_%D8%B2%D9%85%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%AA%D9%86%D8%B4_(%D9%85%DA%A9%D8%A7%D9%86%DB%8C%DA%A9)
https://fa.wikipedia.org/wiki/%DA%A9%D8%B1%D9%86%D8%B4
https://fa.wikipedia.org/wiki/%D9%87%D9%86%D8%AF%D8%B3%D9%87
https://fa.wikipedia.org/wiki/%D8%B7%D8%A7%D9%82%D8%AF%DB%8C%D8%B3
https://fa.wikipedia.org/wiki/%DA%AF%D8%B3%D9%84
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%D8%B2%D9%87
https://fa.wikipedia.org/wiki/%D9%86%D8%A7%D9%88%D8%AF%DB%8C%D8%B3
https://fa.wikipedia.org/wiki/%D8%B1%D8%B4%D8%AA%D9%87_%DA%A9%D9%88%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3
https://fa.wikipedia.org/wiki/%D8%B2%D9%85%DB%8C%D9%86%E2%80%8C%D9%84%D8%B1%D8%B2%D9%87

VY Jls o) 0 ylods cpomiinds 8590 (Slosir | Wlalllao (o390 30 Jidgh camasks sole aolilad \YY

) slaemb ged Lo pi (o) 0,5 o )3 0 pU ) ilizes sla SoaS 5 b J—uS 0 50
2o Jleb Sigiss @l 5 5 a3l atd S5 15 (SigiSS slocalled Sl e af il lyied
( S5S5 slaan b sbgy conle .(Abbasi et al., 2013) il oo e g JSE s >
sl el (it 250 g Dslite Jloj elike 50 1, o] (55T o3luil g3
loy (5500828 Glie Cod 5 (6,5 03lil sl (s0aie (slaig, ¢ 23258 (slman oS 0 00
G5y bl slae 8 g JISal 6 wFo3ll oo asd yge (Arfania, 2011) ol s5ges sl
gl o3luil gz ple el I 5o g p 80 o e Feslw jo Wilgige &S sl (e
a> ,51.(Seyf and Khosravi, 2011) sg—i (5,5 03ll ol g (lawgin g (2 oS ¢y yiiions)
o w5 dsos SLul gbaoslu 4 5)ls el a5 Eol pae Ay )] (Ko Jled SigiSs
3,18 Ceal 0391 342 @ SLSU sbolyg, aiwe ol oS Jd  SieSS sloon] i
SLSU slaslayg, £539 5l —ib Sl ilas g5 e ddlate Sy o Jlad SigiSs el b ol by
93« SwgSs slaoisT b sbg cuals (Keller and Pinter,2002-) ols zalS 1) o)) yue) diile
ods dboul sbaslailpinr rwisn ) Db s o ge Dglain gloy wliie jo ], ] (g 5ol
sl gl (60 20 Gl b 5 03l (6l goaain slosg) «lposS sloasyeS 5o
O3 89y slwleia slae,d g JSGl (6,505l (g agd 50 (Arfania, 2011) ol oogas
ot i) ) gl sz sl sl B 5 5 801 4o s ool 5 Wi pe &5 e
.(Seyf and Khosravi, 2011) 54 (5,503l s 9 (Jawgin g (2 yieS
59,10 0925 Lo bl 51 o by o sloj ) o o sbrosls 4w i Sl caS les o
5590 Skl g s ol Jlo so 4 by e ST b a3l lawgs daal 5 ool sbosls
Ol i aise e (6,505 slagts ) S SlocSisisSS usd slagts 5l (e
SR LT L Laiyo 5 lge 5 (SisiSs slomdled (bl 55 (Soselsd 90955 sl pas L Sl oslizl
51 S oplpls . Guarnieri and Pirrotta, 2008¢Karami,2009) oo licelol JlE 5 ais
SS9, 90 IS Sl esliinl o) Jires 5 (Sl ey OIS > osaliine Sz wua slab,
SeiSS 2b5)l lp oo il SieiSTg8 550 sla L . (Sohrabi and Beygi, 2016)asb o
b gy b slocS > yslicos a5, lohag Gblis Gl o bl 5l eoliial L5 catins Jlad
4. .(Ramirrez-Herrera,1998 ¢Keller,1986) 5,5 ot i |, ails ;1,8 SgiSs arwn] o>
S o b g e slacalled o5 1, bl lgion (SisiSishyse sl Al b 5l ke
5 ,9b 4 .(Khayyam and Mokhtari, 2003) 5,5 ololils cslaslds w cuin |y sl (o)
JW St lacS > (o)l hekate 4y oy sob 4 SE9SS 48 50 sla Sl o5 iS5 e
5. (Burbank and Anderson, 2001; Mansouri and Sarbazi, 2016) .« ,.5 s ,|,8 eolaziwls j5e

D09y 5 o (SOl @ (g 0 ST yegd 50 sla el Sl eoliinl usloe g b Sy (2 yiee



Bblo (eSS ldlsd (e () 2 sl e ld (65550 0 YU Jos e s cdilxe
slocedled bl walies Gblie SgSS slacalled (ol a4z )3 (el o5 )5 3blie o5ug
Slallas ) lop Bai) Joine 5 ilaie anlio 3,5 Folwl wliss o) yo Gblie SigiSs
Ol Blaz 4y g adlllae 5 90 3blio 59, 2 Gial® 255 0590 5,3 5 e «S39958,90555
ol 4 a> 431 .(Habibolahian and Ramesht,2012) o 5" o ,Lil Slalllas ;o cwaseds Ol a5 390
P s Ol G3sl98)50955 5 Wil ln (olidiiney elal (gyd Wil Glolaoganiils oS
Lol (SeigisSs alises sladlad 5 SigiSS b g0 (il 5o 5 W3l,35 o0 355 (ol —ils 050
Sl S SgSighse sla et awle 61y oY Ojlee g olbl cl i Wig b s
5 Jelog 055 015158 4 Sledbl Jlamsl 5 ogdle wlyn U assled e 53 1) (SignSS sleallod
I QT Lablie ol adgl Slaludl slal 4 JUESURg U a3l ST sl s 3 RN ‘53L'a‘.)')‘
9 Flos (F 0 Gk opl 5l ansls ol jael p 4 Sledlbl (i L1385 [l jo b g au il ails

sles @, 1) dnsls SIS E

5).:).:—‘ 6[.%4..49} t_i».)}'li.» s.,\.».’_.aj Sy S ASJ)9J93)9A93) (5l.®ua.>L..u )l Ow)LQ.»_uJ“) Aja.:‘) o
51 oolizal b bajlusleir 5 o280 aSet JolSS o SigiSs 56 aslllae 4 (2006) Malik et al
SsiSs slaclled by, 4 slallie 4o (2014)Bagha et al Lilaws 5 390555 sloas Lo
s SeigiSIst odlad LalS5 (2014) SArp ool Jlods 5 655 o spdl c0ltd Sloads o
dibiie ;5 1, U SigiSs <Sud,gess; Slss (2016) Giaconiaetal (EAFS) Jsibl g0 LS
SBSS JS pnss 695! 45 (2020)Pradeep and Alexander (Lilew! 5,8 gix 0 Lol 1l
o Jled leilis —gaim 00guze 5ile slo a5 gilom by jomr A, adlate jul e jo Jlud
iSa ) dog> oyl pac «SL) ul)ﬂ Job cuds i SogiSi 9850 (sla_mli 5l oolatull s
iSay asg> JSa (V) T elas )l aoy0 yins (2,6 cas (HID) (s oguncn 1,31 (AF)
Azl (SMF) liasS g cwgiow 5 (BS)
Cg>) dide zl> 5l dde> g des j0 Likgh L (2004)Zolfaghari etal 5.5 o)l pl 5o
Shafiee et « 515 095 ,o Jld SigiSS (gasary, (2008) Zargarzadeh et al «(yleels 5,5
Ctluisen) o b)) (2011) Abdideh et al wgllg oS e, SuigiSs Cons520093
5 Su55098 50955 daly o o g ), (2012) Karami et al o ails-og, 5l aog> Jled
Srwegdyg0 oo o (2017)Parhizgar et al ailes sl o Jlod slrasg> o Jlad oSS


https://www.sciencedirect.com/science/article/abs/pii/S1040618220303591#!
https://www.sciencedirect.com/science/article/abs/pii/S1040618220303591#!

VY Hles o) 0 )lot cpominids 5590 Slocir| Wildlllae (ojg0l 10 JiBo} samass sole aocllad \YF

Abdulahi and Haji Ali Beygi « e sleSuisiSs b o] bls | g 5235 5 g5 Ll (gl mudls
Slesliinl b gl @08 ©oiz (ool 5 oglw 08 0 Jlad ST saiary 4 (2019)
Smf SL V V¢ Vf AF Bs Re ( Hi alex> | o5lo () e,y sloasls 5l S5
sl lat g

Ol & b 50 a5 col sadiplonil 35 plaiegy calises slaaiss) )0 pealie Gbjgel ateej o
133,50 o Lal

2 yolie ols olgs solw g0l g oy 4 —igs o (2022) Seyfi and Rashidi
&b sl eslewl raghy ol Bas aislsy woo 4l Oligel Ll a4 (o5 SeS s (sloyge Jgox
P22 sl oligel s 4 oy aie glojgs Jsazx a9l Lol (bisel ln ool slagst, 5
Oyaelils 5l Slase oy 09 @i o (50L5 ylime 4 5500 il (5,0l IS e b
P A ST S ez iedan (5 pTaiged 9 gy 4 deg)l 5 OIS )d Ao g3 mao 0l
Sl iges e a3 wsisgy Joars Jlor 3 ey sl (55, 0 VEANE e L L
Ol 3l Sl Ghogly mlid 0gr (deamd Cd ity bl (Gleghy onl 5o eolitul 550 Il o
GrSob 4 (55 SaS g cal 5o sl pligel 10 (5,:50L )0 e (3L Sijgel 45 05
s slocads, sl 1y Olipel s s ol ol a8 Lol S e o

= Alie ol jo el (60 )18 s Broe (6Tl Sy 40 A o dieaddle (L Wl
Oligel Gls 55 (25l Jguzr (6 5ol DMt 5 WDane 5l (a5 cooles Jlans (sla g, L oo
g &y I,
o oy 5 Gmlesl s 650l laael —iegh 45 (2023) Ramezanian et al
—olie i aiSly 65:50h » Gilejl plosl pl () (Rog% cpl 5 Bas sl
05,5 55 b (2,70 ded Djso 4 Ghgly S o833k b plisel il perd eys 50 oliend
Ve Iy Gioghy olol amelr ol 285 oLl (03T 9 0903100 il b GialesT 5 S5
St VN E Y s Jl o 5,50 Gl g sbo b s 5 ljpal Giils 51 i
P JPSU G JUN R U0 IV SYON . { KPS DU UWON-S | IR ER W E-s] IS PO B N ;PP
aan A Do ay Ghalosl 09,8 ol e Giale3l 5 J 7S 09,5 50 4y (olal 50 4 T L3
iloa ools B5gel (i w5 by b J5S 09,8 5 iulel plmil (g, b (cenh )0 50
Golel gy 3l eolaiwl b bosls Judoxi g 2wl Joe 45 (5051 09,5 50 12 5l o 5l e
Sl ped puSilee 720 ylisebol e j0 a8 sl lss S5 jgb 4 Gudio gl .ad alol t g0
GrSb lie 5818 (5l ime Dol SoaSs b S g Gialesl 09,5 (el a8yt

ool it (ubesl s gy 5o ligel il



S Sl (sliisine 5 (2ldl i SNl 5 eeplas (90l die) yo S50i0ledl syl
il 428 5 & g0 ju (G0g00

1545 Co s ol lamine SLisSS b0l clasal, 4 iegly 4o (2018) Sheikhi
403 (yge3] oy sl a3 glm oo )8 JUodl (o sloaY glamine SigiSs 4 )]
3oy ol 4 Ol Gojsel 0976 5 S e Slovio elgil (il )98 Bl i (B S
GIS) oLl sz Sledbl g 5 (RS) jg0 5l romins 285 o) ;5 (2021) Moradi et al
(SIRES gy b ool 5o (gl Uil (g 5 (ol o gyl 5 Lilar gel 5o
5 AL it Sllwg (o ol (938 Gl 5l (B (Bpme 498 Sl i 5 Slone
ol AL B3 (glaans )3 (554 sLdd b S Jolod wilize ol (b o loaiy
S 205l ey S B (liae drlime ccilize Sloj glroyg0 50 (slawle slaag olml>
poi) 45 didges ledl 5 a3l lap o) (g5lsanias 5 650 e sl sy 5l ool
45 Gl din) ol )0 paaniie 5 03503 IS Ll a ()l S5z g atejls ()58 ol (55,10
Ohigelials 4 5008 (i | (agme cilizee Jalge (o Jilite Lasly ¢ gatamns olS0y0 b il
50 L5l agBy Jow g (81,5 agr Al augs b)gel 4u(2022) Yosefi Roshan .aias Jlasl
i 0y b g csloy GIS o o)l USsS 5l ool il b J1,595)5 5 Jlo s uyo (bjs0]
ey 515 bolas poghe @il (eldie i (bl L Coxdge ( Slos 4t alides (4928
s Gajsel pligzails 4 (os Sjgo 4|y 0yl 5 & yeed

wlaxl s (b Hyzmer ¢ ts lemdled 5l )l jo Sl (eSS glaan T o5 > o]
551 ol 4y SR e g SeSame sloreize b o s Sl daas daolSy 5 e g
Ol sl 48,55 550 (slaalllas (55088550 slo (el (hjge] Coenl 4 azgi L (B ]
5 GIS jloslinial b Lilaz (lgzeasls 4 SigiSishyse slagasls (550l 5 (w2 4 Ghogh
slaasle ol jo a5 o3ls oo slinr sloogS ogiaials o 4,500 ase> 0 GOOQle earth
VF) 1 elss ) as 0,0 S (sligy Coad fAF) aiisg> o))l pac (BS) asg> JSo o
2o Oyg0 4 o a3l ul 5l Juols @l 5 28,518 (casy )50 (HID (6 pgucin JI 32
057 ot peolie i S50 gl ol Clle o5 aile dlal) (Sisiss sleidled (s )]
aalg> dnde Ll i 0lgamdils sl (olnl (659092590955 9 (licd ey el (s09)3 )3 SgSS
i alonl ey onl )3 1y b eila el (ol drlre S lgs o L il oo ST 5 0,



VFo¥ Jles o) 0 ylos cpouiindl 8590 Slosir] Wlalllao (o590l 0 Jidgh camats oole aolilad \YF

P95
axdlao 890 adilaio
00,5 olulis slie sloogS oy atels 48 9,500 4uoe> GOOQle Earth s L ;i 1o
sloa—id bl 2 (I Fng cob 5 (o)) zoh—w wiils (BT 0e5 DMl G
ands jl adhaie (owlidipe) SleMbl gl Sl Cuz mizmen 3 )8 gl Sl V00 e (B S e
s ool ailate 1 Vs s e s ol e

ool ooy &8l lg s Gl gl © 8 (6 7egkS B0 0 5 552, plul B Ll s adee
Ty o b a0 Y OYA Y T YR Y T 007 LLilan eogame ,o Slillas ases
&ly bz Slelss )l ogim azals 0 (B Jgb az,0 0V Ve TN T LAY T a0 T
adg> & Gy 3l e 5 5500 Sl 4 wsi 1)) sl ads> 4 e jl 5 e S
FoghS OFNA adg Gl Canng 93,5 o0 3900t oS udul a9 4 02 5l 5 K o
2 S92y Olal B Hlasl 55 5 els Gl o (535 0 iFu 4 Blate jer3e 49> 0l oo @y
5 sl gy Sraly Joli 5,500 juoul adg> )0 9z ge ST 0l o0 1505 55
Lol (S8l slaaxly 5 555155

dod_se> o wgie gl )| uzmen 5 JBlas iSTas el | dass co b a5l
S (sligy S (BS) aog> S o «AF) adg )55 pas ezl il ale el
25 5 damalome 900 SHESS 8l ) gz (HID (g tagn J1501 (V) (T glis ) 400
doloeo 5 s 08,5 (gamails (pl,] =Y LIS g Jled e =Y oIS (Jlad =\ oIS S 4
clleb e (115255 slocadled s o)) (a5l eslial b )55 slo s

I4

Oy il Lol en | GL&JU@A dubg Coxdae | S 0l ‘sgl.g.)‘)l [EYUEPERN @’L*’u“’)

Sl 00l 43l

& g B ™ e 1| |

b o i f Y [

H H 4y g £

B . H !
~— E1 g

g1 > g . 4

P e &

. =0
oA 3 z"‘ ° i —

Gl asgo CaxBgo - S
(ORI g axdllae 5 ygo0 juss] Adgo oo Slasine (1) Jguo



ddl> s Sl Lo

kol aalyl Job lawgte ol colas
éLZ::)I éLZ::)I km asg> ol
km (ao,0) km?
m m
\SIOV i3 VVA- Yo - FEVEAY  OSNAYD RS
owdg gbadl

Sg 4z bgzasly 4y S giSig8 90 slagasliy (bigel 4 b sl oo (raw Gz ol 5o
Ced &y (S5 sl led Ll 5 bl (omeieis Sz Y Oylee g (2T plgmtilo U
@iz aals o olpl 5,8 Jld )0 a8 a5 Ghigel Ca skiie a5 03]
slapazld Jledbl iz oY ans g adg> QL Iy ad Sl sl SleasS
p3Y Sed)ge5) o a Ll Coeal 4 4z g3 b iadged (s 5 dlne |) SigiSSgd 50 il
o il ] sloasily 5 ploxil ogos caalllan 3,50 (sloas Lt 4 gy o olsdgs & il 4

0 5

(BS) abs> JSb o 3L -

Ol By L oo Jsb o amdgm JSd aijls slontS IS 1 SigiSi Jud slaas>
(V) abayly) b asg> S s .(Burbank and Anderson,2001)s 4. oo 01 gu ,05 45 ¢ SawelVL
(\HBS = Bl / Bw 90,5 o0 ol

55 B o e 05 olel 5l 4> Jsbo il =Bl sy JSi 35 =BS ] o a5

.(Bahrami,2013¢Karami,2012)ccand o 5 0p0 50 ad9> slige TBW asg>

o el (g3l Jlad (g )0 00, iS slaass> 4 bgy e a3l (nl YL polie
Slaass 15 ol o5 polie aF I 43 03 o i |y 895 iy I S50 4 Ol o5 Sl
»» .(Dehbozorgi,2010¢Ramirez-Herrera,1998) .aas o oylii |y Jbd, e >los (S loplo
Dgr dlezx Va4 S0P LY asls ol goue lade ail and o plo 4y s> S o5l

i g 00905 Slg>18 GIS o) asg> 5 0 laml a5 ol 4365 pas GIS jo 4 ploxil o4
Sl Ay Jsb ey & g5 5 Sl 4 b5 Jgb i gz (POIYNING) s L5

S 3 03508 3k 1) Rl ot Jouo (s 5 ples o0 49> (29,5 b Ol e o 5ol

1 - basin shape



V¥ Jles o) 0 los cpouiindl 590 (losir! Wlalllao (o590l 40 gy omasss oole aolilas VYA

Al Ay ol Sl3me o tladisn Szl Jsb 5ol g s sl
(Y JS2) 008 o0 aplino |y (29,5 U 0 e

e 0l go (BW) cad o i 50 a5 sligg e 5 (555 03lil (gams al> o y0
Jsb e 45 0505 (5 S 03lail a3l ) il g0 Bl 0500 a5 asg> sligy o pnse b jslate
25 amdg Gl @S el 5 e i 092 (F UK )0l plomil il (L3 by ails |, ()]
Ao oo lis | BW) cod O e

ool ol olasl 2 00,8 dmsloms TSR L ol )55 oot abg> y0 BS Lasls olis
55 o B (LD T SigiS5 Called IS o 5 4 bl m lon 25 S (sl L5 e d>
Sl ol ools LESY Jgaz 0 el pl polie

2355 6 o o (505 2l 51 b Jsb 03151 (6 31l 3 om0 Y IS



BW) consd (32 35 (e 39 ad9> (sl 55031l g o i 0920 1Y S
(B0, s pu0) andllae 0550 dudg> 40 BS el polio ¥ Jous

Y Y.¥59 BS

"AF) 3 pl adge o) pas (a3l -

Py ol dile0g, e 4y G | dbgo il Sl 75 (S dbex W5 s sl
yokie au (L85 pac 143518 (Guarnieri and pirrotta,2008)aes oo i  SoeSS slag
drgi S elile b g (880 )3 Gl 4 el (S5 ) (20 Su Al
awle (V) abal, wlwl » AF a3l & (Dhanya and Tiruvanatpuram, 2014) o ool
«(Shafiei et al.2010)ss 5 0

) AF = (Ar/ At) x 100
9 LSL‘G‘ M‘).:—‘ ULP (wbu...’la A Cawd Yb )‘ oli:) Ma} s.,\_..u‘) Coms Sl AI’ ‘L)T B S
! (Sarp,2014 Bahrami,2013 «Clement and Brook,2008)a_ib o 4s4> JS <l Al
sga> 0 Wb AF & )ls ool by g el ool JLSis coll aBge jo oS glailsog, sasil
).M)LM el u.uL...o ‘4.3505) (51‘9‘ Jblf Xgy y Ogee ‘Si.w‘d).:ub A Cads AF )‘JJLQ Jw.:la O
o AF jloie ax o Jle a0l Sisls pob Jdoa el See 00 5l yiaS b i AF
Dyl SUOH Hauo A d> B g > Ceomw A dudg> (SAaES odied Ll wedh SGoy Ve e dae
Ol |y (SalzS et bass 18 00 e .ol Csly Coos 4y Adg>  FalzmS oaimolis
.(Bahrami,2013)

1 - Asymmetry Factor



VFo¥ Jles o) 0 ylos cppuiindl 8590 (Slosir] Wlalllao (o390l 0 Jidgh camats oode daoliliad Yo

5ol 1) Colun Hgiw oy Jgaz ;o ol a5 ol 4355 pas GIS o o] slxil 04
Pl & (S (heogi Jgoz )0 poliie pds ealS (oo dilone TS 4 a5l |, adge Colis
00,5 et (Gam Alo e emlel oo ) Colis (5 S0l @ Al s g Sl 1) C s
50 polie (018,18 5 T ol dlore 9 (Cawd ol 4 Caws YU 51 ol b asg> ol ) o
G0z B qod e 5 00508 JloS 1 1) adee Lol anlpl b il ol e (o8 b,
ol ol o (0 JSei) dges ascie | ddgm ol oo EAITON 5503 Jlad b g ol
(V)5 abasly ;0 5 (F JSS) 00g0d (5 S ojluil s ools udgi 8 sl aslis o a5 jshilan
Do canlis [, AF 6,505l 0 S ols 18

demsloms 3l Juolo gl 28515 sy g Arlmed j50 Silalllae asg> o 5 AF aslis
VAYS Ll g5 009 Sl Coos b9 o Sl (S &5 5 0,85 0925 il AF (a3l
Jbd SoieiSs Culed g ) Gldllas ass> 6l 5550 (atls ol O g jlade wilioe
(Y Jouz) abl oo

(F oY ) Jolyo ) elllae ddg> umlino dumwlone 0920 8 JSCi




i

(9 9 OHFNYY J.?l,.o)‘sSbJUM M,’ )OAF 4.4).«&'.2.0 0923 0 ‘}S-«:)

T
He Gt ven Gockmets bat Seacen Guprecemng
Daas L@sx 2 2

-
Wi cra@m
et et

4o

OO =M

[r—

LY

Wesows el

Georfering

Al=1-1=lEE

5 30 [

lyout s rebe_swghan yom

-
maahate sniashece

«@s
+ (3 geomanc_benourd
5 sesmershoteuram tehan

s i gibe

sme2suse e 28 et




VFo¥ Jles o) 0 ylos cpouiinil 8590 (losir! Wlalllao (53901 50 gy omasss ode dolidad VY'Y

& Wlas 495 o luo dulono 1SS

) Vax-f AF
MV o Uiyl 4 059 S Sty S a3 Ls -
(SoelWb @ mwl o as |y ISa Vo slao,s (MF) T gl )| oy S sligy s Lol
il g ol e LS 1y a8 ASCs Usle )0 5l caisS oo i 1) 093 Cwd ol
036 S g s gy (Lt ol il salato w15 (655 T o (615 Ghals b+ SigiSs
:(Karami,2009)ss 5 o olo (V) akaly 55,k 51 5 000,85 <oy =3 VAVY)
Vf = 2Viw/ [(Eld — Esc)] + (Erd )

— Esc)]
C«M‘)w)é U]Mbbw &lm)‘= Erd ‘UT éLm)‘AJo)bude.QJ ua.>L..u =Vf

= ESC 10,0 &S sl =VIW 0,0 cor s 10 O et bas Lo wgio glis )| = Eld 0,0
ST sle O a5l S awgie glis)|

oyt 93 Ygone a5 el obbil,> b oo b 0,0 008 uSiaie G ol o5 polie
IS s oo ol cdls ail so 0lisS e Job 4o ;MTYL LS g el oogr ol sl
Job 5015 050 i 09e3 (e lp (B Cuo B by 45 09d o s S Sl Vb ol V
@ GlnsS a5l 6 eskS K alols 5 Ygona |, (VF) ol acsl ails LSl o ol
oy oo olis (VIKL) IS s Vo Gaae (sloo,0 oS co (5,05 o5lail anl ] cwaVL G )b
U slae,s a5 Jlo 5o ol Jlab (SoigiSs slaan T b 4 sl )0 )l slacl i) omly
laanT b Gass aieS 4 fely s 6yl bl il il b saias olas (V1) Iss
£9 Gl Ule,d ol adg> o3l 6 )0 oS sl (Keller and Pinter,2002) <ol  S5555
abse Gl Sasl Vb Sial rals 5 S
1l Ji3 Sjge 4 5 (a3l (nl deslne 0920

30 9 (V JSi) eoges Jlg>1,8 Google earth s kml cw s b1, slllas asg> laxl o
5 pl3l VE (a3l (laj5iS16 (poges padiiin 0 S by (29,5 4 o5 5 el Coo3
1) )95 e (A2L0 (sla xS (oged Lasuive Jolpe A S5t el oo sl () aball) (bl
Ao o lad

1 - Ratio of valley — floor with to valley height



ol w1y laoys asls cpl.cd)F 18 awlbres oo Sllllae abg> )0 55 azld oy
SISV slooys 5 o b S L UK U slooys & pg0 a0 o i) s (sligg oo
L plp g oo ass> 0 asli oyl polas (Hamdouni et al,2008) o5l oo plain ;S00en
L Goos slo 0,0 00iiS uSate dbg> 10 Caad ol o5 polie (F Joaz) ail o - .YFO
olisS S Job o (Sl ;KLis g ol ooy 0l laT o 508 Yoo a5 il il >
355 0 1R (U IS po bl cnl o g 0Bl (o0
R G =T =

Py

| e

" Qe

153155 9 KMl &y o 092 ¥ IS

(Y 9) J>1) Google earth s

&
- Google Eartt
\:—,

Google earth ;o VI asli gl ,gasl awwlxo sgxs :A S5

(olf..\ﬁ)lf.i 1gai0) axlllag 0590 ASg> HO V§ el polic :f Jgus

3 Y50 \Vii

'HI) g yaguer SIS0 a5ls -
5 Jb (>ly g Gblie SSE (gl aied 08 Jlpl SG pleie dr S e oS g i
$lp laly o pesln 31 (SO aiil oo (o> oKl conl sl SELu e Jlai 1 Jled,e
Ol S ogcan JLRl arlons (paseien (2505 4bgm S S tagacad (Svie JS oS

1 - Hypsometric integral



VFo¥ Jles o) 0 los cpouiinil 8590 losir! Wlalllao ijg0] 4o g}y omass ools aolilad \YF

b soniinme bL3 I (HI) (5 yogncn JIS51 > Sl(HajiKarimi et al,2020) a_ib o asg>
slacld g adg> iz pola Cunidy i 8 S0 & (Jg ) (S Slerllad
olie 5 Groe SleS o b oo b 1Sl o YL ppolie aF aiS o a1, (SigSS
a5 asls ol (Seyf and Khosravi, 2010) ol ce o058 5 glas )| o 3ble S5k o] b
Keller and ) 05,5 oo a—wlons (F) adayl, 5l ol Oglane lelss )l colun x5 Sk
:(Hamdouni et al,2008¢Pinter,2002

Hi = (A-min)/(max-min) ()

£lis )| =STas = MaXels, | Jslos =MiN lawgie glis )l =A
Sgai Sls3s 5o 1) et sl T sysr bl oo a0 Wb GIS s asls ol alil gl
alaly ;5 5 9508 ez 4 S bl ] e g JBlas el adgo bagio glis | ol 5o
(HI) (s jtogun J1,501 asls YU polie 0505 dmslona | 55500 (el 5 ols 1,5 (F) (o5
(Gourabi,2007) wib e gob al> 1o ,Sley J1,501 Lavsgie g ailes polia g ols 2 Sss3 ,Solo
Sygmo a4 arls ol bl 5 aS alil o < 00N L ply dbbgs e asg> o asll ol polas
948,508 Jd (m ) S 3 g ol ) adg> cnl ol (SHeSS Culsd (e eefiine 8
Syge dmdg> 50 595 e A ld polie B Jgur 0Bl e Bree SleShp b g LI SLy
223 coylii 1) asllas

w2

(¥ 9 Jol o ) yiSTs 5 Bl a5 g &4 duulons o925 14 JSeid

) BRI Hi

1A S8 geallad (oud (b))l pols -

1 - Index Of relative active tectonic



Hamdouniet ) 55,5 oo oo (@) alasl,y 3,k 5l 50 SieiSS glacadled s oLl el
«(Karami, 2009 ¢al, 2008
®)
lat=S/N
S 3055 S oatLE SIS Egeme =8 1 SgiST Sulled o | sl =lat
185 % slaasls a1 s Cols ,0 eod dnwle slaaslislass =N g oos awlxe
HB il ¥4y ey cpl ol bl At (a3l el 5 SHeSS glaclld oend 25|
oy el 2> Tat > 1.5 wyus sl e slocudls 1.5>Tat> 1) S
ooy sl 2.5> Tt chawgie 25le ey slae s 2< Tat <2.5 b 25l
ool 3,50 (a3ls 0 Sllllas adg> Swigss Codlad bl sl il oo ja2b g o5 5l
J92) 05 (SigiSs ol sl a5 3,90 295 Lo asls ool bl 45 ol 4335 )13
tHamdouni et al,2008) aas oo lis |, 8 s0555 sl ol awls 0955 55 (V) Jgo (7
.(Karami,2009
()5 sgn)astlhao 3 yp0adg> 5 (SoigiSS Cadlad WO g lat sl yolie 5 Joor
o lat sl Hi asle VI asls AF asls BS el
collad

ady>

ob; 1.0 \ \ ) Y JRERWS
adgr o Jled SigusT @L},jﬂ &l osliiwl 890 SUd)g0ei5 Sl s Ll (V) Jgua
(Karami,2009 ¢‘Hamdouni et al,2008) gi'lxflao

=\ L)k S5 030l gy Aol PR b sl
dasi= ¥ LIS (Jled
(plT =¥ oS Jlad

Bs>4(1 Bw Bs = Bl /Bw PREPRUeS IS s
Bs:3-4 (2 OV :
- BS)as
Bs<3(3 Bl 27 ”
YA
(Af>65 or Af< AF = 100(Ar SrlsS
35) (1 /AL) Vgpm s pas pa>ls
57< AF<65) (2 ol
YeoA o)
(35<Af<43 or )
ady>

(43<AF<57) (3
(Af) 25




VY Hles o) 0 ylodt cpomiinds 8590 Slocir| Wlalllae 390l 40 gy omasss oole aolilad VY&

V<051 Vi=2Viw/ 9 lolew sl s
Vf:0.5-1(2 [(Eld- o Sen &0y S
Vf>1(3 Esc)+(Erd — .
3588
Yooh bg,m
Hi>0.5 (1 ?; — Hi = (A- 5 Sged J,g!
i - T "Tr i -mi
H|..0.4 0.5 (2 N min)/(max-min) o e 5 oy
Hi<04(3 R )
s P YeoA (Hi)
Eo ‘ 05 M
g Proportion of tolal basin arsa (a/A)
L5>[at>] (1 | e, lat=S/n PRETRVNY s 2l
ol sl RAJCONS sbeuls
2>Jat>15 (2 YeoA (1at) Suig:ss
% "
2<Tat<2.5 (3
bgie
2.5>Iat (4
2l pS

G5 Ak g Sy
Ol 58158550955 9 LWlar sl (olidiien) elal (oo Ll ia (ligzdils a5 (pl 4y azgi L
SHFSS il Sleidlad 5 SEESS b (wgyd (nl )0 9 WIS (o0 093 AN 0595 y0 1,
Sl Car SeigSisise la el vl ¢l p3¥ O )lee 5 2LdT sl 2 Wi o L]
S iyl e Az e (ool Sz pslite (no anilel oS ) (SESS slendle
@ olpl 30 Jled o sl SkasS (poixr asls )5 (S Adg> G SHESS sl
0 pae (BS) 4y IS o ol it gloas s ad Sl 5 Fase asg gl
J>150 51 s b (H) (605 en SIS0 (V) (T elis)) 45 0,0 S sligy (AF) ass>
Rl S5 58590 slapasld ab Glo &5 joblen 28,5 18 Al 890 plonl alise
slagasls jloslinul (yuloe g o Sy (n et j 45 aiten Jlad SE95S5 251 6l gt
ool (205,54 )0 Vb Joo Sae s cisalons (g, 50 (o (S0l @ (g (o0 G egd 90
Slacalad (s 4z )3 (esd (S 5 Bblie oo Fblie (S5 laoodled (e oy 1
A0 Plas ()l 5 065 (o )3 Bblie (SgiSS slacallad (ob)l iz Gblio (SuigisSS
ol b leasls nl (lgioe (G215 b g 635K a5 W3 )5 (a5 Ghaghy (nl )3 20,5 o)L
Syge 94285 131 ol (ol an ol ligmails g ols (Bjgel Gligm—ails anla hjgal aisS



g5e 4y b sl dule 09 (ol ugale Sz Gijgel (nl jo i I8 eolinl
20,5 slina 153,90 (sl L 5 Dl

Lol bl o 5,300 ddg> bamste SanaS Sl (BS) abgo UK Lol 51 Juol> ol
s 2855 1 LD Y S o Glalllas 4o ¥ oojlads oz 5 pasld nl bl
SSHESS (FaBET S ln e s ) (S a5 AF) s )l pas a5Ls
L s @ (Jlad SEeSS sl bl j3.085 )18 arlons 3550 Sl (iS50 slaass>
Coaniig B 550 (G3m0 3 5 (Sol Vb dihato (g Sy 50 e (S 555 5 S o al Sl s
Sl o Jls 4y g a8l alp G5 50 (28 Slodalpl Jsb (il plis 05 5 (oo ol
algs blis Caoms 4o Jgb et 51y cddlaie a8l ol )3 Coons jo o anl ] cpl ons 15 50
2Bl oo S 8)90 4dg> )3 Cunl) G 4y (Fd &5 1 S a3 ls (pl 5l el polie oy,
Jol> 45 oy 92 IS V g lsz ) gl 5 (V) (T glisyl w00 S slagy a3 Lss
g adl o CYRD) plypabgx 0 0 aFll pl polae ogls (il o (SieiST slea lad
i S5 b 5 ear gloo o 3l i 0bl LS e drlims yolie dx o sl ol el
o )3 9039 5 Baee slroyd Shils 9 2o sladbg> S Glgi oo W Lol oo i
258 o0 )1 (J9))

WS o pSate |y (S5 slaclad padins né g0 4 45 (H) (6 tagunsn IS
laas b el 5l Soles 552285 13NV 5o Slalllas o5 285 )13 aulre 59
2 Bl udled e (A1) SgiSs laclled e ol (a3l 5l ealitul L 55 ke
03,5 2yl ol (Sl ees Sl Gl 5 Fas adge ol Gulul oS o )l ass>
ol a8 cl 5,0l g5 51 (o (sliaa Olelis )| a5 (pl 4 425 b S Glgs oo (S5 5l o
et syl 9 635 50 IRl LI L az gl 5wl oo 655 50 Ol pl 09,95 0z 4l (250
@ stz lasS 5o ol Wl o3g yin 50 5,5 4 (655 50 Ol pl amio L2345 05
bgye S Vgol) - Sudsdl la o3g ar g Senl oud 039555 Db 4 (35 o Gl pl o g
Sl e Xy, S9d oo Juate gix 4 JiegkS Ve e Sl i (S5 b gdll (VL 4l S o
Sy Blioe (50 (Store 08 (2 et baee (Slillae slaass> (SW,
A I Vlaaal a8 el 55195 4 Blate (Sily JuS 0 5lg 45 w3 o0 (Lt (2o
a8, )5 la el )l S g on il 00y JUad 55 Sl wge )3 sl g (S lwis;
Wl oo a5 9dlboo (JU (SEeSS DB > plp )0 lapat s (pl Comili Sl Gl g5
Js bl olulis 4l  SwgiSsss ol o sszs bl gl solial L 5l 5 anls s
5 b Dyzmes (5 —te Gladled Gl (g5l sy iyl ooliiul Cgz Wl oo (eSS



VFo¥ )l ) o yloud i 5590 Slocin| lllae (b jgel 30 (iRl oawasks coke dolilad VYA

b5 o S o el (SienSS S > 4S5 ek 0,5 108 g Lol e gl o u Slas
Syl 5l ool wlly g5 oo aS 085 oo g L o2l g Slyes sloogn o il (glasals
Lo pal 55 ol b g lyael s, B 4y 205 1 151 (o3 Sl s e 5 o3l
S Gl SgisS o)l o 1y Ol &l sl

OB S i o5 ) Lio

Floyud g S

&L ()l
€l oo o B aias g lawgs adlis (o ,las 43¢5 ga

COPYRIGHTS
@@ ©2021 The author(s). This is an open access article distributed under the terms of
@ the Creative Commons Attribution (CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, as long as the original authors and
source are cited. No permission is required from the authors or the publishers.

BY NG

References

Abbasi, M., Jafari Aghdam, M., Rezaali, Gh., & Mohammadi, A.. (2013). Active
tectonic survey of northwest zagros by using river drainage network analysis,
geomorphic indices, and gps data case study of asemanabad river basin.
journal of physical geography, 5(18), 59-70. ( In Persian)

Abdideh, M., Qureshi, M., Rangzan, K., & Aryan, M.. (2011). Assessment of
relative active tectonics using morphometric analysis, case study of dez river
(southwestern, iran). geosciences, 20(80), 33-46. ( In Persian)

Abdollahi, M., & Hajialibeigi, H.. (2019). Active tectonics zonation in saveh area,
sw tehran. iranian journal of geology, 13(49 ), 117-134. ( In Persian)

Arfania, R.. (2011). Active tectonics in eghlid area, application of digital terrain
model in morphotectonics. journal of geotechnical geology (applied geology),
6(4), 245-256.( In Persian)

Bagha, N, Arian, M, Ghorashi, M, Pourkermani, M, Hamdouni, R El, Solgi, A
(2014), Evaluation of relative tectonic activity in the Tehran basin, central
Alborz, northern Iran, Geomorphology, Volume 213, Pages 66-87.

Bahrami, S., (2013). Introducing a quantitative method to investigate the
hierarchical anomaly of the drainage network and its relationship with
tectonics. Case study: 6 Zagros watershed”. The 20th National Geomatics
Conference. May 9-11. Tehran. National mapping agency. pp. 1-10. ( In
Persian)



Bahrami,s.,(2013), Analyzing the drainage system anomaly of Zagros basins:
Implications for active tectonics, To appear in: Tectonophysics, Reference:
TECTO 125988, pp. 1-48

Burbank, D.W., Anderson, R.S.(2001). Tectonic Geomorphology, Blackwell
Science, Massachusetts

Clement, A.J.H and Brook, M.S., (2008), Tilting of active folds and drainage
asymmetry on the Manawatu Anticlines, New Zealand: a preliminary
investigation. Earth Surface Processes and Landforms, Vol, 33, pp. 1787-1795.

Dehbozorgi ,M.. Pourkermani , M ,. Arian, M.,. Matkan, A.A,. Motamedi H..
Hosseinias, H(2010). Quantitative analysis of relative tectonic activity in the
Sarvestan area,central Zagros, Iran, GEOMOR-03284; No of Pages 13,0169-
555X/$ — see front matter © 2010 Published by Elsevier B.V.
eomorphology,doi:10.1016/j.geomorph.2010.05.002

Giaconia, F. Booth-Rea, G. Martinez-Martinez , J.M. Miguel Azafidn, J. Pérez-
Pefia ,J.V. Pérez-Romero, J. Villegas , I. ,(2016),Geomorphic evidence of
active tectonics in the Sierra Alhamilla (eastern Betics, SE Spain).
Geomorphology, Vol. 145-146 pp. 90-106.

Gourabi, A.A.GH., & Nouhegar, A.. (2007). Geomorphic indices of active
tectonics in darakeh basin. geographical research quarterly, 39(60), 177-196.
(In Persian)

Guarnieri, P., Pirrotta, C., (2008), The Response of Drainage Basins to the Late
Quaternary Tectonics in the Sicilian Side of the Messina Strait (NE Sicily),
Geomorphology, 95, 260-273.

Habibolahian, M, & Ramesht, M. H. (2012). The application of assessment
indicators of active tectonic in estimating tectonic status in upper
zayandehroud. geography and development, 10(26), 27-29. ( In Persian)

Hajikarimi, Z., Shayan, S., & Khoshraftar, R.,(2020). Assessment of active
tectonics in the karganroud basin in the eastern slope of the talesh
(baghrodagh), by using geomorphic indices. quantitative geomorphological
researches, 9(1 ), 217-236. ( In Persian)

Hamdouni, R.El. Iriggaray, C. Fernandez, T. Chacon, J. Keller, E.A (2008).
Assessment of relative active tectonics, southwest border of the Sierra Nevada
(Southern Spain) .Geomorphology. 96, 150-173

Karami, F, Bayati Khatibi, M, Nikjo, M. R, & Mokhtari, D. (2013). Analysis of
active tectonic in the north basins of shaharchai (mianeh). geographic space,
13(42), 33-53. ( In Persian)

Karami, F. (2009). Geomorphic assessment of active tectonic in the saeedabad-
chai drainage baisn (north slope of sa hand mountain). physical geography
research quarterly, -(69), 67-82. ( In Persian)



VFo¥ Jls o) 0 los cpouiinil 5590 Slosir! Wlalllao (o590l 0 Jidgh oamats sole doliliad VFe

Karami, F. (2012). Relative assessment of active tectonic by morphometric
methods in north and east basins of sahand mountain. geographic space,
12(37), 1-18. ( In Persian)

Keller Edward, A, and Nicholas Pinter (2002). Active Tectonics Earthquake,
Uplift, and Landscape; Prentice Hall publisher. New, Jersey, 362p

Keller, E. A. (1986): ‘Investigation of Active Tectonics: Use of Surficial Earth
Processes’,
in Wallace, R. E. (Ed.), Active Tectonics, Studies in Geophysics, National
Academy Press,Washington, DC, 136-147Khayyam, M., & Mokhtary Koshky,
D.(2003). Alluvial fans morphology as a factor for tectonic activities
assessment, the case study: alluvial fans of northern slope of misho- dagh
mountain (azerbaijan- iran). geographical research quarterly, 35(44), 1-10. (
In Persian)

Malik, J.Mahanty. C (2006). Active tectectonic influence on the evolution of
Drainage and Landsca pe: Geomorphic signatares From Fronal and hinterl
and areas along the Nortwesteren Himalaya, Indi.Journal fasin.

Mansouri, R and Sarbazi, Z (2016). Investigating the active tectonic status of
Taqdis Bankol (folded in Zagros) by using morphotectonic indicators and
geomorphological evidence. Natural Geography, 10(3 (series 37) ), 125-142. (
In Persian)

Moradi, M, Naderi, M, Naderi, F, Mahmoudabadi, M and Sistani Badoui, M
(2021). The role of remote sensing (RS) and geographic information system
(GIS) in teaching geography and improving the scientific and research level
of students in schools. Research in Social Studies Education, 3(4), 107-122. (
In Persian)

Parhishkar, F, Hijazi. A and Khudaei Qashlaqg, L.( 2017). Morphometric analysis
of Ababakohi and Kaftrak anticlines and its relationship with active tectonics.
Natural Geography, 11(41), 79-97. ( In Persian)

Pradeep K.G.,Alexander S.K.,(2020). Pattern of active tectonic deformation
across the Churachandpur-Mao thrust zone of Manipur Hills, Indo-
Myanmar range, NE India: Inferences from geomorphic features and
indices, Quaternary International,Volume 553, 10 July 2020, Pages 144-158

Ramirez-Herrera, M. A., (1998). Geomorphic assessment of active tectonics in
the Acambay Graben, Mexican volcanic belt. Earth Surface Processes and
Landforms 23, 317-332.

Ramzanian, T, Golestane, M and Mousavi S.M (2023). Experiment-Based
Chemistry Education, Journal of Research in Chemistry Education, volume 4,
Pages 31-50. ( In Persian)

Salehizadeh, M and Asadi, S (2012). The impact of multimedia education with a
special perspective on the teaching of geography in the first year of middle


https://www.sciencedirect.com/science/article/abs/pii/S1040618220303591#!
https://www.sciencedirect.com/science/article/abs/pii/S1040618220303591#!
https://www.sciencedirect.com/science/journal/10406182
https://www.sciencedirect.com/science/journal/10406182/553/supp/C

school, the growth of geography education, the twenty-seventh period, number
4, pp. 12-17. ('In Persian)

Sarp, Gulcan (2014), Tectonic controls of the North Anatolian Fault System
(NAFS) on the geomorphic evolution of the alluvial fans and fan catchments
in Erzincan pull-apart basin, Asian Earth Sciences, Volume 98, Pages 116—
125

Seif, A., & Khosravi, Gh.. (2011). Investigation of active tectonics in zagros
trusth belt farsan region. physical geography research quarterly, -(74), 125-
146. ( In Persian)

Seyfi, S, Rashidi, A, Amani, V, & Oula, E. (2022). Periodic table,learning
meditation,high school chemistry,educational game,game-based education.
research in chemistry education, 4(2 ), 14-24. ( In Persian)

Shafiee, E., Alavi, A., & Naderi Mighan, N.. (2010). Active tectonic in binalud
mountain with respect to morphotectonic. physical geography research
quarterly, -(70), 79-91. ( In Persian)

Sheikhi, T, (2018), Plate Tectonics Teaching Guide for Teachers, Journal of
Developmental Geology, Volume 12, Number 3, Pages 44-51. ( In Persian)
Sohrabi, Ar, & Beygi, S. (2016). Survey of geomorphic and morphotectonic
indixes to assessmentactive tectonics in abdoughi area, north east of yazd,

centraliran. journal of geographical sciences, 16(40 ), 0-0. ( In Persian)

Solimannejad, M, Framarzi, N, Robatjazi, R, & Sadatifar, M. (2023). Identifying
and ranking effective teaching methods in geography education. journal of
research in social studies education, 4(4 (14) ), 79-94. ( In Persian)

Yousefi Roshan, M. R.. (2022). Training in preparing topographic maps and
digital elevation models in teaching map reading and cartography lessons.
journal of research in social studies education, 4(2 (12) ), 67-91. ( In Persian)

Zargarzadeh, M, Rangzen, K, Cherchi, A and, Abshirini. E (2008). The use of GIS
and geomorphic indices in the active tectonic zoning of the Zagros zone,
Geomatic Conference, pp. 1-10. ( In Persian)

Zolfaghari, M, Pirvan, H.R, Ghoumian, J and Boozari. S,,(2004). Investigating the
role of active tectonics in the model of the waterway network of the southern
half of the Haj Aligli watershed (southeast of Damghan), 23rd Earth Sciences
Conference. ( In Persian)






