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Abstract:
The current study aims to use geographic information systems

software, and topographical and geological maps in the process of
derivation and cartographic representation of indicators of tectonic
activity to valley basins south of Mount Kira, which are represented
by indicators of stream length and degree of slope (SL) and the
indicator of the ratio of the width of the valley floor to the height of
the valley (Vg), the topographic symmetry factor index (T), the
asymmetry factor index (AF), the mountain front meander index (Sy),
the basin shape index (Bs), and finally the relative tectonic activity
index (lat).It has been revealed through the final classification of
tectonic activity indicators that the ten basins of the valleys of the
study area fall into three categories, which is a category with very
high tectonic activity and includes the valleys of Wadi Batadim and
Dar Halal. As for the second category, represented by high tectonic
activity, it includes the basins of the valleys of Davro, Babak, and
Kandalus. The third category, which has moderate tectonic activity,
includes the valleys of Al-Wala, Jalal, Jem Mashko, Asaki, and Horiz
basins.

Keywords: Cartographic Representation, Digital Elevation Model
(DEM), Geographic Information Systems (GIS),Kira's Mount ,
Tectonic Indicators .
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Binghamton, NY': State University of New York at Binghamton, pp 115-183.
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Kermanshah Area, Western Iran", Solid Earth, VVol.5, p2100.
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Northeastern Iraq", Iraqi National Journal of Earth Sciences Vol. 18, No. 2, P105 .

g Ok 0 (V1) dsaad) () 5Ly daal) dadke el e Alilas Gl vie

25 (1-17)) o Lo Lgad ymnts ) AgY) 88l (yaria a Al dibaie yalgal
palsal 8 dl cillee Ll 36 ) @Iy s dgang 93l Ll dle 45
(V)) Aandg (V£) Jsaall Ayl dakaie

Lahyl) dahaie Galeal daad) dadke gy sdige ol (V) Jsan

>R\ uall | Smf Ls Lmf sassll aul | &
Llaal e 1 1.00 1.38 1.38 98 sy 1
el e 1 1.01 | 6.27 | 6.31 algll galy | 2
Lla adle 1 1.03 | 1.02 | 1.05 bl g2l 3
Llall e 1 1.05 | 13.07 | 13.69 | anbu sy | 4
el e 1 1.00 | 3.20 | 3.21 | D= Jhagds| S
Lol Adle 1 1.01 | 1.68 1.7 P gds | 6
el e 1 1.05 | 4.86 | 5.12 | Kiwands| 7
Ll adle 1 1.11 | 1.97 | 2.18 | Sl sl | 8
el e 1 1.02 | 3.53 | 3.59 Jus @y | 9
Lla e 1 1.03 | 6.26 | 6.43 oS saly [ 10

(V+.£.) Arc GIS)&—}A\F\QLAJ&MM@—E}GA\—L)Q‘HQ Aaie YU Eualll Jue e : Hraadll
Sinf . Malan s ad )l a5 ;Y1 23 sl

Yoo




»VELO/ p VoYY (J9¥1 0gdl) V€Y suwdl orbo /Ol Aixo

Al Ashia ) gal Juall Aadie g ad diga dillal (V1) Ak A

42°42'0"E 42°50'30"E
o TR
Gl iada g al i
o B Age
. i) 135 2.7 4.05 54
i O — —
z
:a o
i =
T e 5
& L % 2
- N ~
) 5
. Oy
A g
B O)
z
2 z
=l N o N 5
5 g
.
&5
42°42'0"E 42°50°30"E

06) drie o Ao i 0 o7
s Al A sd)eall Chdgall Ge pasall JSG a1 pagall JSa Jhige -1
Lol sl Jalaional) IS (pe Lgally L) Galsa) IS e dngsall el il
558 Bl Jyaan pie ) e a5l 1 4l mlidsl gl ¢ gl J<al wab
&) GeSall (S il g Ll | s (¢ (glall JSAY (e sl I8 LI o
abicsal) IS (e L sl U8 G555 Jle 35580 Bl Cigan () el
Ay bl all e yagall 1ha Glus wig ¢ (YY0 1 Y YT 1 Shalull)

.(Y YYity :Yousif)
BS = BL/ BW

POl
(6S) passll e = By« () assl) dsh = By (gl JSE Hd5e = By

A ) kel 3 dsleal) 3kt (e Lggle Jsant) 2y A adll Caiieas i
(10) dsand) 8 daiage LSy Cilial

oassll JKa dge Gilial (10) Jsaa

Lol Carall da,)
¥ e S 1 Ll adle
2-3 2 Llaal) Asies
Y e 8 3 Llaal) daedia

Yousif, L. D. (2021)." Identification of the Possible Active Tectonics of Al-Ajeej
Valley Drainage Basin, NW Iraqg,Using GIS Technique " , Journal of Iraqgi
Bulletin of Geology and Mining , Vol.17, No.2,p47.

YoY



»VELO/ p VoYY (J9¥1 0gdl) V€Y suwdl orbo /Ol Aixo
J<a Jule and o (ot Al dalaie Gaalsal e sdlel 8 dlalaall sl (rag
(V1) san sleay (0¥ G o Hdisall 138 a8 ol a8 clgiy Lad Aulie Gasal
(V) A
ige ar Lgd 05S5  Galgal) Al sda Craia gl L) ddle 456 -
¢ by ¢ llig ¢ adglly ¢ 5583 laag palsal ey (7)) e ST Gagal) I
) A 0sSs Ladl) sl (alsal o e 18 (Ui ¢ Slals ( Plag « Bla g
e € halas @ld Ll diaa bac] o Jalaiead) J<a)
ise il Lad (pS5 ) Galsall A5 038 Caea 1 Agtsal) Jalail) Aluine 45h — ¥
u}ﬁeﬁu—w‘ ():wA ‘j&e;) \gabgﬁaﬁﬁh&jc (V— Y) uyuwjﬂ\ds.&
Ll cld 0% Lgilh 23 ey Judaiesall JSET e Ao Aliies (5<5 454l 528 (ialgal

S P u_}}.\s.'
Aapall dakie (aleal meall JSE Hd5e @il (V1) Jsas

Al all | Bs Bw BL sanll sl | @
Ll ddle 1 4.05 | 4.65 18.83 ey |
Ll ddle 1 4.86 | 2.02 9.81 gl odly | 2
Jalal) e 1 5.00 0.93 4.65 <l (53l 3
Llaal Alle 1 4.85 4.85 23.54 Al (53l 4
Ll agle 1 573 | 2.71 15.54 | BDls oy | 5
Llal) adle 1 7.90 1.96 15.48 Pl g 6
Ll s | 2 2.48 | 3.61 8.94 | Sieandy| 7
Llad ddle 1 3.21 0.98 3.15 Sl s |8
Llal) dsian | 2 2.75 | 2.93 8.07 Sust s [ 9
Llal adle 1 3.98 1.83 7.28 o€ galy | 10

Zisail s (V2 6.) Arc GIS) dail_padl il sleal) akas gl alaiely Caalidl Jue e 2ucadll
BS_MJLU.}‘;AE)M EGSJ‘;I\

Yoy




HVELO/p VY (Ja¥1 0g3) 1£Y suwt! Goebo /O1a¥T doxo

Tl Adkls ()l Gsall JSE E e dildal () Y) Ay A
42°42'0"E 42°50°30"E

(“/ wal gAYl Jgda

wagall JOE e
iz I
i il

0 135 27 405 54
O — — k)

37°15'0"N

37°15'0"N

37°10°0"N

37°10'0"N

42°42'0"E 42°50'30"E
(V1) dsta o AleVL Cald) Jae e el

Alreanl 5 Ausel) LS AN g dan ¢ Appeail) A i) Adladl) yiga -V
oS LA Ay 5all 188 (e ) clanslsiypasiadl il igall gaand Al
) Sl L ) gl gk g ¢ alsad) gsans el gaesl
Ay sy ¢ A S AN Lunslshygasiall cihdsal o il Ge Llsed ki slhe)
138 o8 sy ¢ ilpge K laane @lly (il dusg paall Cilpigall w3 pend e
: Sarah K. Mohammed, et al) :ia¥) Lol Aol 3yl (pe a4l
. (\ QY YA

lat=S/N

ol
Sl s JSI gl Ciia o) = 8. Al LSl dledll 56 = lat
cAugyadl clydsall 2 = N
Lancal) A g€l Adladl) Hdige Calial (VV) Jsan

Lasal Call Ayl
1<-=15 1 fas sl Llal) lle
1.5<-<2 2 sl Ll Llle
2<-525 3 (35Sl L) Al

25 4 (35S Ll i

Eynoddin, E.H, et al.(2017). "Assessment of Relative Active Tectonics in the
Bozgoush Basin (SW of Caspian Sea)". Open Journal of Marine Science, Vol.
7,P225.

Yot




D 1£io/|=1'oﬁ"

(J9¥1 0gdl) V€Y suwdl orbo /Ol Aixo

Llladll Hdige ad o) o Al didaie (algal e odlel 8 Aaled) gk (g

Gl ED pam 2 pdigell 1aa and il 288 ¢ Lgin Lad Anlite Al 4 i<al)
(._Fh u;uac.@.\)u e—iﬁ - -

Lahall dalaie (alsal Ayl A gSill Aledl) jd5e il (VA) Jsas

|
il | wwal| lat | Bs (Smf|AF| T [vi|sL| T |«
oasall
BARS{PA(IS A
" 2 (17113221 7
sl P
Ll Adxies A
3 22/ 1 111213133 ¢° |2
sissall all)
Llad) adle 5
2 120/ 1] 11223 /3] 7 |3
siSall Eine
BARN NS A
= 1olisl il 120311 €0 |4
Jas ‘fj:&:d\ i
Jalaal e Ja (gal
= Uil l1l2l201127% 5
las gl Dla
Ll Adxies Al
3 122/ 1 111312133 ¢° |6
Sl Dla
BARA AN S 83
3 025/ 2 01 (333|377
Sl S
Ll Advies A
3 123111131313 13] ¢ |3
(sl Skl
Llaal) dliias s
3 221211 13121213 F° |9
Lfajssm BT
Llal adle A
: > l1glil i l221203] ¢° |0
s PR

'|at:\l3\.9.n‘5(\~l ¢YE YWY (Y ‘/\“l)djh;l\‘;saws‘yg&;u\dmw;JM\

Yoo




»VELO/ p VoYY (J9¥1 0gdl) V€Y suwdl orbo /Ol Aixo

) Allata () gaY Agedl) A S Alladll diga cilial (1Y) A A

42°42'0"E 42°50'30"E

ol gadl Jgaa wem
e A el 2
i i) Bl e
o B Rt
(9N Bl Al

0 135 27 405 54
SO ki

37°15°0"N

\\
37°15'0°N

3l

. oy
@y

“4

L

37°10°0"N

37°10'0"N

42°42'0"E 42°50'30"E

(14) dsis e SN Salid) Jae (a1 puaal
ad Led 0pS8  Galsal) A5 oda caea s Asnsal) Bl Alle A5 -
(el Laly pass cladg ¢ (I < = < 1.5) ale dpal) A gisall dladl) i

(P
se aud Lg 0sS5 l Gialga) A5 sda Creia 1 deaKH laLEA) ddle Ath -
el ¢ 558 las palal cileds ¢ (1.5 < = < 2) gpule Ll 4 <l Al

(s

ise a Lgd (sS5 Al) (alsa) Ll 038 Caaa 1 ApiCil) Baladl) Alins 438 ¥

(Dl ) glaas paleal ciledis ¢ (2 < = < 2.5) cule duil) L0 4ladl

(O Sl ¢ oS oo

: alalingy)

B 8 5,0 31K (GIS) ddhaad) laglaall adas malyd o Caaill ca i -
oSl Lgdging depually 4830l AaY) GELLY el ciaa 3 ¢ Sl Canpeail) alga]
Ladlyra by saclE oLy Al )l cope LS gl adsl) Sl e
LisSs gh)ge dudailia

3 Ampiall PUallg sl Csbads clalosall gy oalusall zail Jaas Jasiad =Y
@l ¢ Al dahaia sl 35S Tl Clydga il Al Jhall dlee
- 42 Bapall Ballall lle dyjay dS)) dad axy Jaaill 124 (<1

Yo



»VELO/ p VoYY (J9¥1 0gdl) V€Y suwdl orbo /Ol Aixo

Sl Ay S Gl A opS din asin GalsaY Lngloiall il 35a5 Y

Craa laaaTg 8y i) dabia ag Jihie e (RS ais ¢ el el
ot Crayll e sal) — Ealedad) alis Gaca SISy ¢ sl el ¢ ) (3l
On e L@.c\.é])\ Cj\ji:\j ‘é_uc g.\)n— L;B‘)‘:‘ ‘éjl.m:u slasib dahaial) Aadhg ¢ )51441\
O Sl Ll danslsdygn guall il yigall (lat) Slgill Caniaill il i
lan Sonall Llaall dle 48 ay L EOUS Gaa ot Al dahie (yalgal
Lol Al calie lly A0l A58 Ll ¢ Dla lag analiy Lly cags Caeiay
AENEN A5 Cana s b odai€y by 5 Glaag palgal G 28 el
éubjs.umeéj d\)\éj d}“ ul_mj UAP\ j_'S.d\Lw\ d.l.\m U}S-‘ QFJJ
- DLSRY

—¢

: ilaal)

Llaill dmgledygagead) clydisall dshs e ada o Haie galAll ¢ a1l sy ¢ (g9l
(Y1)

Al Al ofly Cann (galy Glass Lnslshysans 5sugl) Aadall (alS Guae o s

Y OIA Al daals ¢ IV DS ¢ Bydia pe ¢ ol ygi€a dag ylal

CYONY Al Youeve ) Guldarc saly dagll dagleal

Y441 eu‘ Yvevaea 2y w\.ﬁ.«cdwaﬂy\

A RN EY-Y) Z\._yh‘)!\ Gyl E\.L\:U; ¢ dalad) dalidl) 2\_»1‘)33) ¢ alall 2)leall 8539 ¢ Byl a:\)}g.aa .

.Y'\i ew‘\~~~~~n

¢ o€ Aaghal ¢ IS Alide chasiad aslehygaseall sl ¢ Greall de e A o il

.Y~\W‘A\J&__\:\M1;‘m)w\a¥)ﬂ\;‘=ds‘s ne _)..4‘;

s (msal gl Lalal) s LgiVVas Langlshsagenll ilpisall "t Bl ia ¢ bl

3 U}—’Mb c_il.uj\ Aall ¢ t_\:s)SJ 4_“\; 3 uLuu.A &_1144\ UM 3 AJ‘SAJ dlalaa LﬁJ Lﬁ‘“l‘“ 6_1\5
C(YOYY) ¢ Lde aulil) dlad)

¢ d}‘}[\ A=l ¢ AW\;E\J;.A ¢ (3__1‘)34‘55‘)_54 a_mbj) Jaasal) Lﬁ“b Uasa "¢ Oy ¢ ?)L‘” .

(YY)

Lliall daaglshysagadl gl " ¢ Jul€dll aie anic a2 Glagll e 23d ¢ gyaall .

.(Y~\V)c°.ﬂ;a]\s YA

Yov

.



»VELO/ p VoYY (J9¥1 0gdl) V€Y suwdl orbo /Ol Aixo

AT A alal) Al ¢ "l il Aihaial (ggaing Hsageadl Laldall aridl ¢ s a2 23 ¢ e L)
S(YYY) Y Ga e V) e ¢ Dby daals ¢ YY)

Alae ¢ "R gy asad A 55l Gailiadl) ' ASal Alls Gad ¢ A& A ¢ paldl) )
C(YVA) (S Alsdl ¢ pde el daall ¢ Z8)all daaladl ¢ daalally dagall i)l

N R I P KPR PO\ P &__:\Jy\g\:sﬁss Bygdiia & ¢ );Muau)‘@u\@bd\

el alasnaly jeaigly dabaial bl Jia DI ¢ dllae Ugla Sl ae ¢ daal GllS Y
daals ¢ 2\.:\.1)35\ < Byguiia & ¢ );Cxu;u Zdh.u) ¢ 2\:\3\):;;“ QLA)L;AX\ ?LJ C_a\:\;.‘\).\} Akl
Youo¥ ¢ Jiagdl

14. Al- Musawi, A. (2007).The Geology of Zakho Quadrangle, sheet (NH-38-9)
(G.M.1), scale 1:250000, Rep. No. 3110, GEOSURYV, Baghdad, Iraq.

15. Arian, M. and Aram, Z. (2014)."Relative Tectonic Activity Classification in
the Kermanshah Area, Western Iran”, Solid Earth, Vol.5.

16. Bull, W.B., &McFadden,L.D. (1977). "Tectonic geomorphology north and
south of the Garlock fault, California. In D.O.Doehring(ed), Geomorphology in
Arid Regions" Proceedings of the Eighth Annual Geomorphology Symposium.
Binghamton, NY: State University of New York at Binghamton.

17. Burbank, D.W. and Anderson, R.S. (2012)."Tectonic Geomorphology",
Malden, Massachusetts: Blackwell Science, Inc.

18. EI Hamdouni, R., Irigaray C., Fernandez T., Chacon J., Keller E.A.
(2008).Assessment of relative active tectonics, southwest border of the Sierra
Nevada (southern Spain),. Geomorphology, Vol. 96, No. 1 - 2.

19. Eynoddin, E.H, et al.(2017). "Assessment of Relative Active Tectonics in the
Bozgoush Basin (SW of Caspian Sea)". Open Journal of Marine Science, Vol.
7.

20. Keller. E.A. & Pinter, N. (2002).Active Tectonics-Earthquakes, Uplift, and
Landscape, Second Ed. Prentice Hall, Inc. New Jersey, USA.

21. Lateef, A. S., and Hardecky, P. (1977). Report on the geological mapping of
Al-Khabour area. GEOSURYV Library Rep. N0.838.

22. Yousif, L. D. (2021)." Identification of the Possible Active Tectonics of Al-
Ajeej Valley Drainage Basin, NW Iraq,Using GIS Technique " , Journal of
Iragi Bulletin of Geology and Mining , VVol.17, No.2.

23. Yousif, L. D. &Ra’ad M. D. (2016). "Morphometric Assessment of Tectonic
Activity in "Galal Al-Dura" Drainage Basin, East of Iraq”Journal of Iraqi
Bulletin of Geology and Mining, Vol.12, No.2.

24. Mehran. A., Nooshin B.,Rezvan, K.& Hamideh N. (2012).Seismic sources and
neo — tectonics of Tehran area (North | ran), Indian Journal of Science and
Technology, vol.5 No.3.

25. Sarah K. Mohammed, et al, (2018) " Geomorphic Indices of Tectonic Activity
Through the Analysis of the Drainage Systems in Pera Magroon Anticline,
Northeastern Iraq”, Iraqi National Journal of Earth Sciences Vol. 18, No. 2

YoA



