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of the Atshanah Anticline in

Nineveh Governorate
ABSTRACT

The research addressed the mechanism of applying
geomorphological indicators in tectonic activation
using remote sensing techniques and geographic
information systems, with the aim of detecting areas of
tectonic weakness as a result of recent tectonic activity
in the Atashana Fold. This was done using quantitative
standard equations for each geomorphological
indicator and relying on the water basin network,
which amounted to 41 water basins. Water and extract
its values using the tools of geospatial and statistical
analysis  provided by modern  geographical
technologies in geographic information systems, and
multiple space data and information such as DEM and
Landsat 8 satellite images. The results reached by the
researcher revealed the presence of effective tectonic
activity in most parts and basins of the research area.
The western and southwestern regions witnessed high
tectonic activity due to the influence of modern Alpine
movements on this side of the region. This influence or
activity extended towards the eastern side of the fold,
and the activity was moderate and weak in the middle
and north of the fold in the study area.
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Ranges Class Degree of tectonic activity
1.2 (e S 1 High

1.2-1.1 2 Moderate

1 (e J8 3 Low

Bull ,W.B.and Mcfadden ,L,(1977),Tectonic geomorphology north and south of the Garlock fault ,California./n
Geomorphology in Arid Regions,P49.

) y2l) ABlaial Smf 2 5l 5850 ) pihigall @ilii (2)d 92

SMF | Class

2 | Moderate
6| 068 | 0.63 | 1.08 2 | Moderate
9| 263 | 219 | 1.20 2 | Moderate

14 | 1.32 1.1 1.20 2 | Moderate
18 04| 036 | 1.11 2 | Moderate
34 06| 055 | 1.09 2 | Moderate
38 | 0.82 | 0.71 1.15 2 | Moderate
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T=Da/Dd
Da= represents the distance from the midline of the drainage basin to the
midline of the active meander belt.
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/Cox,R.T.1994.Analysis of drainage basin symmetry as rapid technique to identify areas of possible

Quaternary tilt-block tectonics:an example from the Mississppi Embayment.Geological Society of
America Bulletin.106(5):574. .( by Husam A.M,2008.Pp.56)

o el e bl moi ) 3k 5 el Jldie i) maaie s dsdiel) aidll S5 Cua
—: (Burbank,D.W., Anderson,R.S. 2001,Pp574). dskull sl ggaall slai)

T 25l samall sdjall dilial (3) Joa

Ranges Class | Degree of tectonic activity
5106 1 High

Jsl 0.6 ) Moderate

- Jiloa 3 Low

Burbank,D.W.and Anderson,R.S.(2001)./ jradll
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ailialy T aglobygageall saigall miltig caluld gy (4) dsas

1 0.65 1.58 0.41 2 | Moderate
4 0.11 0.2 0.55 2 | Moderate
6 0.17 0.31 0.55 2 | Moderate
8 0.35 0.78 0.45 2 | Moderate
9 0.45 0.91 0.49 2 | Moderate
16 0.45 1.17 0.38 2 | Moderate
20 0.31 0.67 0.46 2 | Moderate
21 0.46 1.22 0.38 2 | Moderate
22 0.29 0.66 0.44 2 | Moderate
28 0.29 0.52 0.56 2 | Moderate
30 0.46 0.85 0.54 2 | Moderate
34 0.23 0.41 0.56 2 | Moderate
42 0.3 0.69 0.43 2 | Moderate
26 0.34 1.79 0.19 3 | Low
27 0.15 0.78 0.19 3 | Low
33 0.12 0.48 0.25 3 | Low
38 0.13 0.71 0.18 3 | Low
43 0.1 0.42 0.24 3 | Low

.(ARC GIS) gl 2 5(T) sise alas Lo slaie W Ganldl asliii 2 ynadll
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(ARC GIS 10.5) el hasicdis (4) i o sae¥l Caaldl dae 1 jreadl
Asymmetry factor Jlaill aie (AF) ,<isa 3.2.2

sl Gl daly pad)ll (Gaall dudlly Sl pagall cailea aal & daall dajn AF dige iy
(Shahram a3y} dlsleall & LS &gl (gill ad)l) 5l Jagugll (uld (AF) Ldse PDIa (e oSa Can
—:Bahrami 2013 ,P918).

AF =100 (AR/AT)
- AR=the area of the basin to the right of the trunk stream.
oA gt Jhd sladly il s saall el dgall 3 (agal) dablews
- AT=is the total area of the drainagebasin .
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Gl ayad adeg Chmia (A58 Dl Il dhal) dihie Galas) Al jdgal) a8 o oo

(S e g sty I Al (g)lal)

AF agighgagaal) ydigall cilial (5) Jgas

Ranges Class Degree of tectonic activity
265 1 Hfgﬁ
Moderate
< 57 3 Low

Keller,E.A.and Pinter,n.(2002). Pp125.

sl il Ao a8l g ) kg Al pagall A gisill yyeal) (3) JSA

N

[lndcx Asyvmmetry factor (AF)
AF = AR/AT

¥,

Keller,E.A.and Pinter,n.(2002)Active tectonics:Earthquakes,uplift,and landscape.2™ edition. New Jersey

:Prentie Hall. p125.
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Al dihial 4blialy AF aglshygamall pajall milily cluld (6)J s

Region AT AR AR/AT AF Class Degree
38 | 1.912001 1.27 | 0.664226 66.42 1 | High
27 | 4.709685 3.13 | 0.664588 66.46 1 | High
9 | 5.690385 3.93 | 0.690639 69.06 1 | High
2 | 1.496977 1.2 | 0.801616 80.16 1 | High
26 | 13.52289 8.27 | 0.611556 61.16 2 | Moderate
18 | 3.445372 212 | 0.615318 61.53 2 | Moderate
17 | 17.19565 10.93 | 0.635626 63.56 2 | Moderate
3| 1.113008 0.71 | 0.637911 63.79 2 | Moderate
1] 8.850095 5.28 | 0.596604 59.66 2 | Moderate
43 | 1.948305 0.66 | 0.338756 33.88 3 | Low
42 5.15786 0.96 | 0.186124 18.61 3 | Low
41 1.28321 0.56 | 0.436406 43.64 3 | Low
40 | 2.122912 1.33 | 0.626498 62.65 3 | Low
39 | 2.264261 0.78 | 0.344483 34.45 3 | Low
37 | 2.398729 1.3 | 0.541954 54.20 3 | Low
36 | 2.372886 0.81 | 0.341356 34.14 3 | Low
35 | 2.275622 1.24 | 0.544906 54.49 3 | Low
34 | 1.620265 0.19 | 0.117265 11.73 3 | Low
33 | 1.793278 0.88 | 0.490721 49.07 3 | Low
32 | 3.102586 0.91 | 0.293304 29.33 3 | Low
31| 1.701944 0.1 | 0.058756 5.88 3 | Low
30 | 4.784437 212 | 0.443103 44.31 3 | Low
29 | 1.473462 0.42 | 0.285043 28.50 3 | Low
28 | 2.537776 1.19 | 0.468915 46.89 3 | Low
25 4.49146 1.47 | 0.327288 32.73 3 | Low
24 | 8.614775 3.22 | 0.373776 37.38 3 | Low
23 | 2.391258 1.3 | 0.543647 54.36 3 | Low
22 1.69447 0.43 | 0.253767 25.38 3 | Low
21 | 4.056066 1.8 0.44378 44.38 3 | Low
20 | 2.116283 0.96 | 0.453626 45.36 3 | Low
19 | 4.396698 1.63 | 0.370733 37.07 3 | Low
16 | 9.514833 3.76 | 0.395172 39.52 3 | Low
15 | 8.672245 4.52 | 0.521203 52.12 3 | Low
14 | 3.382927 1.76 0.52026 52.03 3 | Low
13 | 4.093085 1.75 0.42755 42.76 3 | Low
12 6.18757 2.2 | 0.355552 35.56 3 | Low
11 | 1.708301 0.64 | 0.374641 37.46 3 | Low
10 | 5.698294 2.76 | 0.484355 48.44 3 | Low
8 | 5.790649 3.2 | 0.552615 55.26 3 | Low
7 | 4.052209 2.25 | 0.555253 55.53 3 | Low
6 | 2.329471 1.31 | 0.562359 56.24 3 | Low
5| 1.957084 0.86 | 0.439429 43.94 3 | Low
4] 1.116827 0.37 | 0.331296 33.13 3 | Low

.(ARC GIS) el s(AF) s Aalaa e daic YU Sald) aaii ; juadl)
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qu Sl u.uls,_}\ (59 ladaall Z\:IH ‘_,’A}BS:\.“ BARA e z\z\S)A.J: 9 iale §)L.\ (RAT) ),J:jA

o Bl il A chdsall Gl w5 aant DA (e L) @0 ly Ay Gus V) eladl)
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RAT=S/N
RAT= g€l cldgall JSI ailgl) dlaanall gl Chisl
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102




2025 plat {10)34n! {32 Moeadl dSLudYl pglall CoySS daol> dloxo

Ranges Class Degree
1.5 aaly 1 High
1.5 4 2 e _pal 2 Moderate
2 0a 8 3 Low

-R.E, Hamdouni,C,Irigaray,T,Fernandes,J,Chacon,E,A,Keller.(2008);/ >l

RAT 42 5l 58 0 ) il pipall (Al ciuall) il Jiay (8) o

Region | BS AF T SMF S/IN RAT Class Degree

3 1 2 1 1 5 1.25 1 | High

5 1 3 1 1 6 1.5 1 | High
25 1 3 1 1 6 1.5 1 | High
40 1 3 1 1 6 1.5 1 | High

1 2 2 2 1 7 1.75 2 | Moderate

2 3 1 1 2 7 1.75 2 | Moderate

7 3 3 1 1 8 2 2 | Moderate

8 2 3 2 1 8 2 2 | Moderate

9 3 1 2 2 8 2 2 | Moderate
10 3 3 1 1 8 2 2 | Moderate
11 3 3 1 1 8 2 2 | Moderate
12 3 3 1 1 8 2 2 | Moderate
13 2 3 1 1 7 1.75 2 | Moderate
14 1 3 1 2 7 1.75 2 | Moderate
15 3 3 1 1 8 2 2 | Moderate
17 3 2 1 1 7 1.75 2 | Moderate
18 3 2 1 2 8 2 2 | Moderate
19 3 3 1 1 8 2 2 | Moderate
23 2 3 1 1 7 1.75 2 | Moderate
24 3 3 1 1 8 2 2 | Moderate
27 3 1 3 1 8 2 2 | Moderate
29 3 3 1 1 8 2 2 | Moderate
31 2 3 1 1 7 1.75 2 | Moderate
32 3 3 1 1 8 2 2 | Moderate
35 3 3 1 1 8 2 2 | Moderate
36 3 3 1 1 8 2 2 | Moderate
37 2 3 1 1 7 1.75 2 | Moderate
38 1 1 3 2 7 1.75 2 | Moderate
39 2 3 1 1 7 1.75 2 | Moderate
41 3 3 1 1 8 2 2 | Moderate

4 1 3 2 1 7 1.75 2 | Moderate

6 3 3 2 2 10 2.5 3 | Low
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16 3 3 2 1 9 2.25 3 | Low
20 3 3 2 1 9 2.25 3 | Low
21 3 3 2 1 9 2.25 3 | Low
22 3 3 2 1 9 2.25 3 | Low
26 3 2 3 1 9 2.25 3 | Low
28 3 3 2 1 9 2.25 3 | Low
30 3 3 2 1 9 2.25 3 | Low
33 2 3 3 1 9 2.25 3 | Low
34 2 3 2 2 9 2.25 3 | Low
42 3 3 2 1 9 2.25 3 | Low
43 3 3 3 1 10 2.5 3 | Low

ahdgall Jolas Ao alaeWh Galll Jae aulaili @ jreaql)
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42°47'30"E 42°50'0"E 42°52'30"E 42°55'0 42°57'30"E 43°0'0"E 43°2'30"E 43°5'0"E

36°25'0"N

.....

36°22'30"N

z
o
g
o~
~
$

©
™

36°20'0"N

36°20'0"N

36°17'30"N

36°15'0"N

43°0'0"E 43°2'30"E 43°5'0"E

42°55'0"E

42°47'30"E 42°50'0"E 42°52'30"E 42°57'30"E

(ARCGIS 10.5 ) malin alasiuliy (8) s> Ao alaieWh Gl Jae (0 1 j2adll
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gy Auhyall (8 il Al dagled)gegandl il ydigall dilgl) lull DI (e a8 Las
Al g Lpginll lgall 8 Lasead ) o) (e Ghlie 820 b g€l Ll
Sl Iadnll s Adhaiall gy Jo Juy Lee dilddaal)l dika (0 dn ) dugiall
el
Sla i)

(1
364l (GIS & RS) &aall sl o) Lleall Sleha¥) DA ey duahpall ciziS
Lilega clily 2l ol 5 duenhll Gldanall 4wl 38 olal e ddle
B Ay g Ay il Lol 5 ALl

Glleall Jadin 5 plaa (M coll 46 G shle agll Ll gls (2
+Aansled)ga gaal)

Ly ke dikiall ob llald DS (e Linslsiysasal) chydsall clslee i (3
gyl 5 dnpall Giisadiall aalail Ao Jlad 595

Slua gil)

Tabee age) Adbie donylsis 5 Aiboadll cilasleall 5 cililall 5 LolSagaad) Ll oasiad 8y (1
ALl aa Akl Zabl obeddl 5 3lsall aalgl Aubl Ak L) 85 e aSH (2
bl g€l Ll ghalie e CadSll b Aliles 5 dbuaii oy,
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