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Al A el pallall Alsbal) 3 e Ay il Ay jas 0 3 o) Lelasiind Y 3Ll (pas L
Gpallall Allaall 35035 (Wishmeier and Smith, 1978) USLE' (e 1 juaial iy el
& 5 e z35ais5 (Williams, 1975) MUSLE" (casas T laial Cig jaal) Jamall 3 il 4y yail
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Gavrilovi¢ method (Erosion Potential Method, EPM) <l ol jila =3 sai yiay g
gli 385 (Gavrilovié, 1988) iy paill (al saly Alall &y paill yaiil el Ayl (3 k) (1
Gana L yeas Morava lse sals paasal Cipeail) dabie o 350 J5Y zisall 13 Guda
Capeaty Al 4l e AUl ol gl paliy Ay pedl) JIKET IS Sl cagial Al o
(Bemporad et al. Ol Jso (8 il BUad o z3gaill 1aa Gukai &5 a1 ddlall (5 lall
1997; Globevnik et al. 2003; Fanetti & Vezzoi 2007; Solaimani et al. 2009;
Amiri et al. 2012; Kayimierski et al. 2013; Spalevi¢ et al. 2014; Dragicevi¢ et
Obisdls (De Cesare et al., 1998) | jwsw Jia s A1 U 8 4iudai ¢l & ¢ al. 2014).
(Dalaris et al., 2013 ; Kastradis & Kamperidou, 2015 ; Efhimiou et al., 2016 ;
Sl Jsus olls (Milanesi et al., 2015 ; Auddino et al., 2015) Wiy s 2017)
oeally (Lense et al., 2019 ; Da Silva et al., 2014 ; Sakuno et al., 2020) 433U
.(Chalise et al., 2019) Jwis (Lin et al., 2002) ¢ 55 (Mushtak and Chen, 2005)

N Jiladl) cila de Wgeun Wi Glllie o zdsaill 13 Gudat slaieY 1k
Caa gill Aol s alladl J0 Calise zasaill 138 aladiul 3 55 DEM <80 gla,y) zilal
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(Elhag et al., 2019 ; Minc¢ev & Blinkov, 2007; Noor et al., 2016; ArcGIS
.Emmanouloudis et al., 2003; Silva Tavares et al., 2019)

2 USLE : Universal Soil Loss Equation.

3. MUSLE : Modified Universal Soil Loss Equation.

4 WEPP : Water Erosion Prediction Project.

> RUSLE : Revised Universal Soil Loss Equation.

®. PSIAC : Pacific Southwest Inter-Agency Committee.
7

- MPSIAC : Modified Pacific Southwest Inter-Agency Committee.
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Tab 2 : Soil cover coefficient values
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Coefficient of soil cover Xai
Mixed and dense forest 0.05-0.20
Thin forest with grove 0.05-0.20
Coniferous forest with little grove, scarce bushes, bushy prairie | 0.20 - 0.40
Damaged forest and bushes, pasture 0.40 - 0.60
Damaged pasture and cultivated land 0.60 - 0.80
Areas without vegetal cover 0.80 -1.00

0V Al Jeaadl e g ga g 3y paill A Al LG Jalaa ;Y

Tab 3 : Soil resistance coefficient values

Coefficient of soil resistance Yi
Hard rock, erosion resistant 0.20 - 0.60
Rock with moderate erosion resistance 0.60 - 1.00
Weak rock, schistose, stabilized 1.00 - 1.30
Sediments, moraines, clay and other rock with little resistance | 1.30 - 1.80
Fine sediments and soils without erosion resistance 1.80 - 2.00
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Tab 4 : Type and extent of erosion coefficient values

Coefficient of type and extent of erosion ]
Little erosion on watershed 0.10-0.20
Erosion in waterways on 20-50% of the catchment area 0.30-0.50
Erosion in rivers, gullies and alluvial deposits, karstic erosion 0.60 - 0.70
50-80% of catchment area affected by surface erosion and landslides 0.80-0.90
Whole watershed affected by erosion 0.90-1.00
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Tab 5 : Classification of Z coefficient values

Coefficient of type and extent of erosion A
Very low <0.19
Low 0.20 - 0.40
Moderate 0.41-0.70
High 0.71-1.00
Very high >1.00
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87.0 5.0 2.0 0.0 0.0 6.0 0.0 0.0 2.0 8.0 240 | 13.0 | 27.0 | 1992
86.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.0 31.0 8.0 3.0 2.0 1993
21.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.0 0.0 0.0 0.0 1994
172.0 48.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27.0 88.0 7.0 2.0 1995
145.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0 2.0 46.0 50.0 3.0 | 35.0 | 1996
154.5 0.0 485 | 15.0 0.0 0.0 0.0 0.0 3.0 32.0 51.0 0.0 5.0 | 1997
67.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.0 8.0 37.0 0.0 | 14.8 | 1998

7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 | 1999
2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 2000
44.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0 0.0 0.0 2001
15.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 5.0 2002
83.0 63.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0 0.0 2003

150.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.0 0.0 0.0 | 35.0 | 2004
44.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 30.0 | 5.0 | 2005
32.0 7.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 17.0 6.0 0.0 0.0 | 2006
32.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 1.0 19.0 | 3.0 2007
47.0 0.0 38.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 2008
63.0 11.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 1.0 0.0 0.0 2009
125.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83.0 42.0 0.0 0.0 0.0 2010
87.0 0.0 23.0 0.0 0.0 0.0 0.0 0.0 0.0 24.0 10.0 0.0 | 30.0 | 2011
97.0 2.0 27.0 0.0 0.0 4.0 0.0 0.0 0.0 63.0 0.0 1.0 0.0 | 2012
118.0 0.0 44.0 0.0 0.0 0.0 0.0 0.0 31.0 38.0 5.0 0.0 0.0 | 2013
45.0 1.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 0.0 | 18.0 | 2014
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1025 | 53.5 | 15.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 24.0 0.0 4.0 | 2015

42.2 0.0 2.7 0.0 0.0 0.0 0.0 0.0 12.5 18.0 9.0 0.0 0.0 | 2016

87.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 875 | 0.0 | 2017

4.0 0.0 0.0 0.0 0.0 0.0 0.0 | 00 0.0 0.0 4.0 0.0 | 0.0 | 2018
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93.0 19.8 0.0 0.0 0.0 0.0 0.0 0.0 0.1 18.1 14.8 17.8 22.4 1975
17.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.3 0.0 0.7 0.0 1976
36.9 0.0 0.0 1.1 0.0 0.0 0.0 0.0 11.5 49 12.7 0.7 5.9 1977
19.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.2 0.0 6.5 0.0 1978
17.8 4.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5 0.0 2.6 0.0 3.7 1979
73.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0 7.0 45.0 7.0 1980
38.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.0 0.0 22.0 35 0.0 1981
58.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0 29.0 6.0 1982
54.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 47.6 0.0 0.0 1983
33.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.0 4.0 0.0 1984
22.0 115 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 0.0 35 1985
56.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.5 0.0 0.0 0.0 1986
53.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0 35.0 7.0 0.0 1987
33.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 23.0 0.0 1988
30.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.0 0.0 0.0 1989
13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 4.0 5.0 3.0 1990
21.5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 9.0 15 7.0 1991
28.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 6.0 0.0 5.0 1992
34.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9 18.0 45 0.0 0.0 1993
24.4 2.1 4.0 2.0 0.0 0.0 0.0 0.0 0.0 16.3 0.0 0.0 0.0 1994
196.0 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.0 85.5 15 5.0 1995
128.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0 43.5 335 | 35.0 1996
264.5 61.0 0.0 16.5 0.0 0.0 0.0 0.0 25.0 45.0 117.0 0.0 0.0 1997
52.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0 32.0 0.0 9.0 1998
7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 1999
2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 2000
16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.0 0.0 0.0 2001
6.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 2002
63.5 52.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 115 0.0 0.0 0.0 2003
234.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 211.0 0.0 0.0 23.0 2004
48.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.1 0.0 30.0 5.0 2005
111.0 11.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 70.0 25.0 0.0 0.0 2006
145 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 145 0.0 0.0 0.0 2007
46.8 0.0 17.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.0 2008
54.7 14.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.2 0.0 6.0 0.0 2009
66.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.5 22.5 0.0 0.0 0.0 2010
38.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.4 0.0 27.0 2011
60.1 0.0 23.7 0.0 0.0 0.0 0.0 0.0 0.0 34.9 15 0.0 0.0 2012
115.8 0.0 25.6 0.0 0.0 0.0 0.0 0.0 447 38.5 7.0 0.0 0.0 2013
39.8 55 15.2 0.0 0.0 0.0 0.0 0.0 0.0 11.6 0.0 0.0 7.5 2014
27.0 0.0 23.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0 2015
10.2 0.0 10.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2016
68.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.3 0.0 19.0 23.9 0.0 2017
6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 2018

Yovy Ll dﬂ\;gg\o”wugmnma[ ‘Y |

ALY g dusLaiaY) 1) @l A | daal) Adaa
X p e 2




Agumad — gamall glagd Lagraad) duapl) Alaalls Gabiyl) dissa (gia Sl saly pass (B Al diad pal

Soil erosion estimation in Wadi Thilan basin, south of Riyadh
In the Kingdom of Saudi Arabia:
A study in environmental geomorphology
Dr.. Farhan Al Juaidi, Prof. Mohamed Bourouba

Abstract

In the absence of actual measurements of the soil erosion processes, this study deals
with the estimation of erosion by applying the Gavrilovi¢ 'EPM' model, based on the average
yearly of rainfall, the temperature coefficient, and the values of the reference tables for the
soil cover coefficient (Xai), the soil resistance coefficient (Y;) and the and the coefficient of
the extent (&). The mean slope of the watershed (I;) , and the perimeter of the basin (O),
difference between the mean and the outlet elevations (D) and the basin length (L) can be
computed by the outputs the DEM digital elevation model analysis.

The Shapiro-Wilk statistical test showed the normality of the annual erosion total
(Wy), the actual sediment yield (solid transport, G4) and the average annual specific
production of sediments (Wsp) in the total drainage area of wadi Wuthaylan equivalent to 663
km?. Also, this statistical test revealed the distribution conformity of the soil erosion and the
rainfall distribution.

The results of the statistical tests of Levene test, Hartley's Frax-raio t-Student of the
variances of rainfall, soil erosion and their increasing trends are not significant during the two
periods (1975-1996) and (1997-2018).

Key-words:

Gavrilovi¢ 'EPM' model, Annual rainfall, Average annual specific production of sediments,
Annual erosion total, Actual sediment yield, Statistical test, Wadi Wuthaylan basin, Saudi
Arabia.
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