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Abstract

This study aims to conduct a spatial assessment of soil erosion risk in the Shirin
Mountain area, Erbil Governorate, Kurdistan Region of Iraq, using the Revised
Universal Soil Loss Equation (RUSLE) within a Geographic Information Systems
(GIS) environment. The analysis integrates the principal factors controlling water-
induced soil erosion, namely rainfall erosivity (R), soil erodibility (K), topographic
factor (LS), vegetation cover factor (C), and conservation practice factor (P), based
on remote sensing data, a digital elevation model (DEM), rainfall records, and soil
maps.

The results indicate that annual soil loss rates range between 1.79 and 41.2 t ha™
yr ', with high-risk erosion classes concentrated mainly on the northern and eastern
slopes characterised by steep gradients and sparse vegetation cover. Conversely,
low-risk erosion classes (1.79-5.19 t ha™ yr') dominate approximately 30.41% of
the total study area, whereas high-risk classes account for only 5.89% of the overall
area.

The findings contribute to the achievement of Sustainable Development Goal 2
(Zero Hunger) by supporting the protection of agricultural land, SDG 13 (Climate
Action) by mitigating land degradation associated with intense rainfall events, and
SDG 15 (Life on Land) through the conservation of soil resources and fragile
mountainous ecosystems. The study confirms that the integration of the RUSLE
model with GIS provides an effective decision-support tool for environmental
planning and sustainable land management in mountainous regions.

Keywords: Soil erosion risk, RUSLE model, Geographic Information Systems (GIS),
Spatial analysis, Shirin Mountain
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L) yal) 22 ‘;A(Wischmeier & Smith, 1978, Panagos et al., 2014).
Gk 5 el KA e gdteall Dl Gl e slaeVL (K) alad) o
tiad il paca deddies duloes dliles

K=10.32 x ((Silt / (Clay + Sand))"b )
b =0.27 Gus
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(Arc Gis 10.8)

(LS-Factor)Lé| ghal) Jule clua -3
Obyall 8,38 5315 S (S) Jlasi¥) daa (L) Jasidl) Joba il (LS) dale Jia
Clinl) 4 dules zgall dalse ST a2y Jailly Eall e adand)
(Moore & Burch, 1986, Desmet & Govers, 1996, Renard 4.l
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oladl BladY daiw (§) dajally ccls allSlope  Gladl « ArcGIS(Jals
« Flow Accumulation. Ll aeaill 3linile Flow Direction. oljal)
Raster Calculator: Jals Jull (LS) dales (gulas

LS = ( (Flow Accumulation x Cell Size [ 22.13)*m ) x ( (sin B /
0.0896)"1.3 )

o) Cus
Slope e aliiud jlaatyl gy : B
t b WS ol dags o adiag Jalaaz M

Slope < 1° 5> m=0.2 13

1-3° > m=10.3
3-5° > m=0.4
5 > m=0.5

Goed Jas dabaial (LS) asial) Jsha Jales (£) ddasa

T
NHNN

(Arc Gis 10.8) zalin Glajia o alac) @ jradll
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S e Ll Bles o)) By Sl cladll G (C) dele fiay
Uil 23S Sllial) 3 4508 B ¢ aboad) jal) Ao g ity shaal) ki
(Renard et al., 1997,Van der Gl 5;saxiall of dy;lall ghalial) i ala3is
Sl elaall ase Jo alae¥l (C)olea & Kniff et al., 2000)
: b LS Landsat 8 i (e gz yaiwd((NDVI)
:NDVI wlus —
NDVI = (NIR — Red) / (NIR + Red)
(elpondl dnll — du il clpandl Cund dsilll)
(elpondl dsis¥l + dy jall elyanl Ca dnilll)

= NDVI

(C) Al sladd) Jale () abigas —

C=(1—-NDVI)/2
_»¢x3 2y Raster Calculator e ArcGIS Jala (C) dab sl g &
Ote WS cdnlKall d8allg badall dingig dakaial) 2gan paa (al Chfglads 445 yall
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(Arc Gis 10.8) glin cilajia o lalsic)  jradll

(P-Factor)dall Ao Blial) cilujlas Jale Glua—5

Gilajaally £)gusl def)3I8) Ll e ddsdladd) Glalas 5 (P) dale Jiay
(V) oo Ll aadl) J5 3 (V=2 ) G el olyiig cdpaill (bl A (Salssls
(Wischmeier & Smith, 1978, 43l clujledll Coaa of ol e
Slebal Gadas Lagane g 4wl ki & Panagos et al., 2015)

4l hid g ) s lwald
Ll plaaddl dlaeall dpallell dlalaall z3sed dalge Glash aaen dlac] 2a

¢ (K)Shadl dull by ¢ (R) bl dued Jelyas abicially(RUSLE)
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ol Janall joail @lldg ¢ (GIS)dadhaal) cilagladll alas 24y emAlgebra)
8 Apatl 528l S il Jis sasly Ay Ak A e (A) Dol ol
Ayl i

o 13laie) (A JiSa/k) Samgs Auall (gsiad) il (1) Ald il s
o il will Caviess Alee cupad 8 ¢ (RUSLE) g gail Luuludl) alslal
s sl il (e 31 (Y) Jeaad) cibidal) dopwill oy (uSan il
dgaliall dutalail) iyl dale yulae () 13050 ¢l3s 0l el ) Yoaas
2aaTs Al Bshadll Ciligine audi 8 daalul Sshadll s38 2455 (1) Jsaal
Blaly nll Jasdadtl) ) aeag Al o Cus (e dilia SSY) LU
Aads A\ Laale 85y ()

(Panagos et al., 2015, Renard et al., 1997)
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[KENRFTEN 0-1 1
—aan 1-5 2
Lo sia 5-10 3
£ e 10 —20 4
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25 50 - 100 6
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—Wischmeier, W. H., & Smith, D. D. (1978). Predicting rainfall erosion losses: A
guide to conservation planning. USDA Agriculture Handbook No. 537.

—Renard, K. G., Foster, G. R., Weesies, G. A., McCool, D. K., & Yoder, D. C.
(1997). Predicting soil erosion by water: A guide to conservation planning with
the Revised Universal Soil Loss Equation (RUSLE). USDA Agriculture Handbook
No. 703.

pal) dalie b (A JUSa/0k) (RUSLE) Ldse (1)ikss
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L
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Lol
el R ey A Jins &
Lad v Ki] jisa
Y, Yo,.Y Jas Cadd 0,4 - Y,Vv4 1
Yyv,o. Y, A0 Caid Yo N4 0,Y. 2
Yo,4) 1y,4¢ iun}ia YY - Ye,Ye 3
LY Yo,r¢ e YooY, 4
5,A4 V¢,00 laa o e AR RN 5
100 246,69 £ sanal

(Arc Gis 10.8) geliy alasial (1) daall e lalae) 1 jad)
Al oy AL Julatlly andil) : Ll
Aol (phaa) dlaeal) dsallall Aalaall 2 3ga3 Gaakai o Al Lo penll Adas i jedid
3 Al ola sad b Baly BlSe Gl (ppd dis dikie HRUSLE)
L) (D) (e Lo i/ S8/ 0k £).Y51.79 o mill casglp
—Lmidial) Lopeill i Cuiann 38 bl Aalaial) J20s Akl Lnslsdygagal)
©.14-1.V4) 1as daeal) L pil) &8 il Cus cAalisd) ahiea o ddangiall
—0.Y+) dpeall 48 gb ¢ (30.41%)2%875.03  sai (i ,USa/ok
(VY=Y oY) dangidl &l & ¢ (27.50%)%:867.85  daleas (V0204
dalue (683.82% @i o Sa e 85 ¢ (25.91%)%6863.94  dslia
) el 138 (5iag cdansgio ) patdie A5 ha# (Blad e a Gapd dis
s maly cdaally dusiall el b (LS) Lilesdll Jale ad (alisl
sy ceahad) Glally shad) G850 e i 3 e ¢ Sl elasll b
(Wischmeier & Smith, 1978, zisaill il Ludd) ae Gilsn L
Renard et al., 1997).
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Yoo) YY) dadpal) B dalise caaly 3 cAdadl 5yshaal) dlle LT dall)
Gadiyell 2l Gelam ol en 8¢ (10.27%)%825.34  sai (Aia/ S/ cida
ool b Ll cldll s S5 (5.89%). 28 (20.1-41.2) 14.55 )i
dshy Buadll cblad¥l el Gus cgopd Jiad L840 dulledlly 4Ll
625 e b Al A gy Sl ellaal) s po aaiall
palall ool @lld oCaag (Jailly Sl e aipiiy  adaudl Glyall deju 5005
die dald bl i) 8 Bl SSY) Jalall diiags (LS) Lie sulall Jala]
sl e Blall Gllas Glizs (C) Sl elasll Jalal daifiya aus 438l
(P) (Moore & Burch, 1986, Desmet & Jalad dlle iy Aliedll
Govers, 1996, Panagos et al., 2015).

05 waad o RUSLE 73sai 5508 &yl ddanjs (S5 ¢ ani pshaie (a9
adil) i Baganall laluad) G Helsd ) (Auley daeS Aa A \
gl L ol Gaill sradl o ed el bja at) 13 dai)all
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o) BT dgalgas sladly (al¥) Blal Alafyel) Aaltiall Lt Cilaaf

:

(Renard et al., 1997, Panagos et al., 2015). AUl
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ol saad £85al) Adledlly Aledll el

Ayl SV ana by 8 G SV Jalall 4if (LS) Wil glall Jale il
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