Table 1 Shows the different rock units in the study area.
	Symb.
	Symb.
	Lithology description

	The Infrastructure and Pan-African basement complex













	Alaqa Fm. (cd)
	Fluviatile to shallow marine sandstone with silt, shale intercalations, and thin coal seams. 

	
	Alkaline granite (gy)
	Granitic to alkali feldspar granitic rocks, previously pink or younger granite

	
	Ring Complex. (rc)
	Syenite to alkali feldspar syenitic rocks

	
	Calc-alkaline granite (ga)
	Usually, foliated quartz diorite to granodiorite rocks, previously gray or older granite. In part, weathered

	
	Volcanic rocks (Vd)
	Dokhan Volcanics. Calc-alkaline andesite t rhyolitic rocks

	
	Gabbroic rocks (gb)
	Fresh olivine gabbro, norite, and troctolite

	
	Intrusive metagabbro (Mgl)
	Intrusive metagabbro to metadiorite

	
	Volcanic rocks (vk)
	Katherina volcanics. Rhyolitic to alkali feldspar rhyolitic rocks

	
	Leucocratic rocks (gnl)
	Mostly leucocratic medium to high-grade metamorphic rocks

	
	Migmatite and gneiss (gn)
	Medium to high-grade metamorphic rocks. Migmatite, granite gneiss, gneiss, schist, and amphibolite 

	
	Metasediments (ms)
	Metasediments, metamorphosed shelf sediments, and volcanogenic rocks, partly including pyroclastics

	
	Melanocratic rocks (gnn)
	Mostly melanocratic medium to high-grade metamorphic rocks

	The Phanerozoic sedimentary rocks (pre- and syn-rift rocks)










	Gharandal group (Tmc)
	Clastics, marl, and carbonates, partly refal.

	
	Mokattam group (Tems)
	Shallow marine limestone

	
	Naqus Formation (Ea)
	Cross-bedded sandstone, mainly of fluviatile origin, interbedded with shallow marine sand and siltstone 

	
	Malha Formation (Klm)
	Fluviatile white sandstone, locally conglomerate

	
	Alluvial fans (q)
	Alluvial fans, wadi deposits, sand, gravel, and recent coastal deposits.

	
	Raha Formation (Kus)
	Fossiliferous limestone with shale intercalations and oyster beds in places sandy at top

	
	Matulla Formation (Kua)
	Marine sandstone, marl, and shale

	
	Volcanic rocks (vb)
	Tertiary volcanics. Basaltic dikes, sills, and flows

	
	Thebes group (Tete)
	Thebes group, Egma Fm. Moderately bedded marine chalky limestone 

	
	Clastic rocks (Kuyc)
	Undifferentiated upper cretaceous deposits in Qabeliat area, consisting of clastic and biogenic carbonate 




Table 2 Spatial landslide-causative parameters (LCPs) and data sources.
	#
	Dataset
	Data type/scale/resolution
	Data source
	Data range

	1
	Landslide locations
	Points
	Derived from Google Earth (<0.5m) and field visits
	800 sites

	2
	Elevation
	Continuous (30m x 30m)
	Derived from DEM (30m)
	2-2609 m

	3
	Wadis
	Polyline (1: 50000), DEM-30m
	Derived from a topographic map (1: 50,000-scale) and DEM (30m)
	0 – 7,133 m

	4
	Fault
	Polyline (30 and 20m)
	Derived from RADAR (30 and 10 m) and Geological data (1: 250,000-scale)

	0 – 9,488 m

	5
	Road
	Database (polylines)
	OpenStreetMap (OSM)
	0 – 9,830 m

	6
	Lithology
	Categorical (1:250,000)
	Geology map and OLI images (30m)
	Twenty-one units

	7
	Aspect
	Continuous (30m x 30m)
	Derived from DEM (30m)
	Nine classes

	8
	Profile-curvature
	Continuous (30m x 30m)
	Derived from DEM (30m)
	-0.0529 – 0.0608

	9
	Plan-curvature
	Continuous (30m x 30m)
	Derived from DEM (30m)
	-0.0478 – 0.0349

	10
	Slope length (LS)
	Continuous (30m x 30m)
	Derived from DEM (30m)
	0 – 986

	11
	Slope-angle
	Continuous (30m x 30m)
	Derived from DEM (30m)
	0 – 82.0o

	12
	Topographic wetness index (TWI)
	Continuous (30m x 30m)
	Derived from DEM (30m)
	1.6 – 24.8

	13
	Relative Slope Position (RSP)
	Continuous (30m x 30m)
	Derived from DEM (30m)
	-0.596 – 1.0747

	14
	Rainfall
	Raster database 0.5 degree
	https://crudata.uea.ac.uk/cru/data/hrg
	16.2 – 68.2mm

	15
	Topographic Roughness Index(TRI)
	Continuous (30m x 30m)
	Derived from DEM (30m)
	0 – 178.3



Table 3. Multicollinearity results of landslide-causative parameters.
	parameter
	Variable name
	VIF
	Tolerance

	1
	Elevation (El)
	4.424
	0.2260

	2
	Distance-to-wadis (DtW)
	1.547
	0.6464

	3
	Distance-to-fault (DtF)
	1.197
	0.8354

	4
	Distance-to-road (DtR)
	1.399
	0.7148

	5
	Lithology (Lith)
	1.299
	0.7698

	6
	Aspect (As)
	1.037
	0.9643

	7
	Profile curvature (PrC)
	1.335
	0.7491

	8
	Plan curvature (PlC)
	1.285
	0.7782

	9
	Slope length (LS)
	2.258
	0.4429

	10
	Slope (S)
	1.114
	0.8977

	11
	Topographic witness index (TWI)
	2.211
	0.4523

	12
	Relative slope position (RSP)
	2.562
	0.3903

	13
	Rainfall (Ra)
	3.331
	0.3002

	14
	Topographic roughness index (TRI)
	3.758
	0.2661




Table 4. Correlation matrix of various landslide causative parameters (LCPs).
	 
	Lith
	El
	DtR
	Ra
	TRI
	RSP
	TWI
	LS
	DtF
	PlC
	PrC
	AS
	S
	DtW

	Lith
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	

	El
	-0.317
	1.000
	
	
	
	
	
	
	
	
	
	
	
	

	DtR
	0.284
	-0.223
	1.000
	
	
	
	
	
	
	
	
	
	
	

	Ra
	-0.308
	0.335
	-0.289
	1.000
	
	
	
	
	
	
	
	
	
	

	TRI
	0.023
	0.268
	0.000
	-0.002
	1.000
	
	
	
	
	
	
	
	
	

	RSP
	0.112
	0.317
	0.163
	-0.012
	0.344
	1.000
	
	
	
	
	
	
	
	

	TWI
	-0.121
	-0.195
	-0.078
	0.094
	-0.252
	-0.335
	1.000
	
	
	
	
	
	
	

	LS
	0.008
	0.202
	-0.049
	-0.051
	0.276
	0.243
	-0.168
	1.000
	
	
	
	
	
	

	DtF
	0.022
	-0.205
	-0.006
	-0.023
	-0.185
	-0.186
	0.181
	-0.227
	1.000
	
	
	
	
	

	PlC
	-0.010
	0.191
	-0.032
	0.091
	0.354
	0.221
	-0.299
	0.015
	-0.085
	1.000
	
	
	
	

	PrC
	-0.012
	0.114
	0.017
	0.029
	-0.148
	0.336
	-0.094
	-0.222
	-0.014
	0.095
	1.000
	
	
	

	AS
	-0.028
	-0.063
	-0.016
	-0.012
	0.012
	-0.114
	0.045
	-0.024
	0.013
	0.047
	-0.136
	1.000
	
	

	S
	0.058
	0.330
	0.014
	-0.059
	0.221
	0.257
	-0.139
	0.143
	-0.278
	0.278
	-0.034
	-0.054
	1.000
	

	DtW
	0.163
	0.224
	0.367
	0.056
	0.006
	0.308
	-0.079
	-0.051
	0.142
	0.009
	0.094
	-0.020
	0.020
	1.000






