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Abstract – This paper aims to improve the Topographical Factor for estimation soil loss and sediment yield in Equatorial 

region. In the Revised Universal Soil Loss Equation (RUSLE), Topographical factor (LS) is derived as soil loss amount 

related to gently-inclined plane surface of 72.6ft (22.13m) slope length and 9% slope gradient in United States of America 

(USA).  The terrains in equatorial region (especially at construction sites) comprise of more cone-shaped and pyramid-

shaped characterized with steeper slopes and shorter slope lengths as compared to agricultural lands in USA.  Topographical 

Factors (TT, TC & TP) in equatorial region were found as function of sediment yield (SY), surface runoff velocity (RV), and 

silt and clay compositions (SC).  Triangular prism-shaped slope could be used as reference or indicator due to the shape is 

comparable or almost similar to that of the RUSLE’s gently-inclined plane surface.  Cone-shaped and pyramid-shaped 

showed approximately 80% and 77%, respectively similar to triangular prism-shaped.  Therefore, the Topographical Factors 

for triangular prism-shaped, cone-shaped and pyramid-shaped landscapes in equatorial region: Error! Reference source not 

found. (Triangular Prism), Error! Reference source not found. (Cone) andError! Reference source not found. 

(Pyramid).   
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1.0 INTRODUCTION 

Topographical Factor (LS) in the Revised Universal Soil Loss Equation (RUSLE) can be defined as the 

soil loss ratio indicated by unit plot with slope length of 72.6ft (22.13m), 6ft (1.83m) width and slope 

gradient of 9% as shown in Figure 1 [1].  It is a combined index of the factors that could affect the soil 

loss amount which are slope length (L) and slope steepness (S).  It is a measure of the capacity of 

overland flow/surface runoff to transport sediment/soil particles [2].  The LS is dimensionless, having 

LS values (RUSLE experimental values normalized to 72.6-ft slope length and 9% slope gradient) equal 

to or greater than zero [2].  The LS was developed by Wischmeier and Smith in 1958, together with 

other factors - rainfall erosivity (R), soil erodibility (K), cover management (C) and support practice (P) 

to form the Universal Soil Loss Equation (USLE) for soil loss prediction [1].  The USLE was later 

revised by Renard et al. in 1997 to become the Revised Universal Soil Loss Equation (RUSLE) for 

estimation of soil loss amount in agricultural areas [3].  

 

The Revised Universal Soil Loss Equation (RUSLE) by Renard et al. (1997) can be considered as one 

of the best soil loss estimates for the agricultural sector in temperate regions as it is closely related to the 

amount of soil loss from agricultural lands [3,4].  The LS values in the RUSLE were evaluated from soil 

loss data on thirty-seven (37) agricultural/cultivated lands in the eastern USA where the terrain is 

composed of gently-inclined plane surfaces as illustrated in Figure 1 [1].  However, in equatorial 

regions, terrain (especially at construction sites) is characterized by steeper slopes and shorter slope 

lengths as compared to agricultural lands in the eastern USA.  Since steeper and shorter hill slopes 

result in higher overland flows/surface runoffs as compared to RUSLE’s 37 experimental sites in the 

eastern USA, equatorial regions could experience more soil particles being washed downslope.   
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Theoretically, the application of RUSLE’s LS in equatorial regions would grossly underestimate the soil 

loss rate and sediment yield.   

 

This study aims to improve the Topographical Factors for different topographical shapes to estimate soil 

loss amount in equatorial regions; for instance, TT for triangular prism-shaped, TC for cone-shaped and 

TP for pyramid-shaped.  RUSLE’s LS considers gently-inclined plane surfaces only and does not 

consider TC and TP.  RUSLE’s LS is generally applicable for four types of land, which are 1) rangeland 

and other consolidated soil conditions with cover (low ratio of rill to inter-rill erosion), 2) row-cropped 

agricultural and other moderately consolidated soil conditions with little-to-moderate cover (moderate 

ratio of rill to inter-rill erosion), 3) freshly prepared construction sites and other highly disturbed soil 

conditions with little or no cover (high ratio of rill to inter-rill erosion), and 4) thawing soils where most 

of the soil erosion is caused by surface flow (Table 1).  Topographical factor (LS) was revised by Jones 

et al. (1996) with adopted U.S. Army Land Condition-Trend Analysis (LCTA) Data Gaps and thus 

proposed LS values (Table 1) for estimation of soil loss rate [5].  

 

 

 
 

Figure 1: The unit plot shape of RUSLE 

 

 
Table 1 LS values by previous researchers 

 

No. Typical Applications 

LS Values (unitless) 

Wischmeier & 

Smith (1958) 

Renard et al. 

(1997) 

Jones et al. 

(1996) 

1. 
Rangelands, pasture, other consolidated soils with 

cover 

0.06 – 12.90 

0.05 - 34.71 1.00 

2. 

Row-cropped agricultural and other moderately 

consolidated soil conditions with little to moderate 

cover 

0.05 - 52.70 2.00 

3. 
Freshly prepared construction sites and other highly 

disturbed soil conditions with little or no cover 
0.05 - 72.15 3.00 

4. 
Thawing soils where erosion is caused by surface 

flow 
0.02 - 10.59 4.00 

(Sources: Wischmeier & Smith, 1958; Renard et al., 1997; Jones et al., 1996) 

 

In most soil erosion studies, soil loss amount is measured by sampling the sediment concentration of the 

runoff collected at the end of observation plots and then determining the LS values with reference to 

RUSLE’s unit plot (72.6-ft slope length and 9% slope gradient) [6].  LS values also can be determined 

by using Digital Elevation Model (DEM), Open-Source C++ Program and Geographic Information 

System (GIS) which were developed based on topographical shapes (gently-inclined plane surfaces) in 

the eastern USA where slope length is 72.6 ft and slope gradient is 9% [7, 8, 9].  However, there are 

differences between soil loss and sediment yield.  Soil loss can be defined as the movement of soil 

particles regardless of distance within an observation plot, while the amount of soil particles collected at 

the end of an observation plot is defined as sediment yield as illustrated in Figure 2 [10].  As the smaller 

soil particles such as silt and clay would be continually displaced during rainfall, soil loss cannot be 

measured due to the distance of moving soil particles and smaller sizes of soil particles cannot be 
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observed.  Sediment yield can be measured precisely (by measuring the concentration or total 

suspended solids of surface runoff) because the soil particles can be collected at the end of the 

observation plot. 

 

 

Figure 2 Soil loss and sediment yield 

2.0 METHODOLOGY 

2.1 SLOPE LENGTH FACTOR, L 

Slope length is defined as the horizontal distance from the origin of overland flow to the point where 

deposition begins as shown in Figure 3 [2, 4].  The amount of soil loss and sediment yield increase with 

slope length [2, 4].  Slope length can be related to rill erosion due to surface runoff which is usually 

measured in less than 400-ft although longer slope lengths of up to 1000-ft are commonly found in 

United States of America (USA).  Slope length can be measured on agricultural lands, while for steeper 

slopes (slope gradient more than 9%), slope lengths should be converted to horizontal distance for soil 

loss estimation by using the RUSLE [2, 4].  Slope lengths are commonly measured on contour maps, 

however slope lengths estimated from contour maps are usually too long [2, 4]. This is because most 

maps do not have the details to indicate all concentrated of runoff flow areas that accomplish RUSLE’s 

defined slope length [2, 4].   

 

 
 

Figure 3 Slope profile defined in the RUSLE 

 

The first equation published by Zingg (1940) for prediction of field soil loss which described the slope 

length factor is shown below [6, 11]:  

Error! Reference source not found.                      (1) 

 

where L is soil loss amount in mass per unit area per unit time, “Error! Reference source not found.” 

is the slope length in meters, “a” and “m” are empirical coefficients.  Field studies at 37 agricultural 

sites in the eastern USA were carried out for soil loss data based on the slope profile illustrated in 

Figure 3 with slope lengths ranging from 30 to 300-ft and slope gradients ranging between 3 to 18% 

Soil Loss 

Sediment Yield 
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[1].  Average slope length and slope gradient for 37 agricultural sites are 72.6-ft (22.13-m) and 9%, 

respectively [1].  The slope length of 72.6-ft (22.13-m) was thus adopted/applied in the RUSLE to 

estimate soil loss as shown in Equations 2 and 3 [1]: 

Error! Reference source not found. (unitless, Error! Reference source not found. in feet) 

             (2) 

Error! Reference source not found. (unitless, Error! Reference source not found. in meter)

             (3) 

where: 

Error! Reference source not found. = Horizontal slope length 

  Error! Reference source not found.  = A variable slope length exponent, unitless.  

 

In the RUSLE, Error! Reference source not found. is related to the ratio Error! Reference source 

not found. of rill erosion to inter-rill erosion which is shown as a continuously increasing value as 

stated in the Equation 4.   

Error! Reference source not found.                       (4) 

where: 

 Error! Reference source not found. = Sediment load contributed from rill erosion, 

  Error! Reference source not found. = Sediment load contributed from inter-rill erosion, and the 

value of Error! Reference source not found. can be computed as shown in the following equation: 

Error! Reference source not found.                    (5) 

where: 

Error! Reference source not found. = Slope angle in degree. 

 

 

2.1.1 SLOPE LENGTH EXPONENT, m 

 

Slope length exponent (m) is defined as the ratio of rill erosion to inter-rill/sheet erosion.  Slope length 

factor (L) by several authors is dependent on the slope length exponent (m) as tabulated in Table 2.  Rill 

erosion is affected by surface runoff, where higher amount of surface runoff would carry more soil 

particles in the rill.  Inter-rill erosion happens due to the impact of falling raindrops, where larger 

raindrop size comprises of larger kinetic energy to detach the soil particles.  Slope length affects rill and 

inter-rill/sheet erosion, where longer slope length could yield more severe rill and inter-rill/sheet erosion 

[4].  The effects of rill and inter-rill erosion have been evaluated separately by using uniform-gradient 

(0.2% to 60%) plots and thus classified the slope length exponent (m) values into low, moderate and 

high rill/inter-rill ratio [15].  The result of slope length exponent (m) was adopted in the RUSLE’s L-

factor as shown in the Table 3. 

 

Table 2 Slope-length exponents (m) by previous researchers 

 

No. Researchers m Value Remark 

1. Zingg, 1940 [11]  0.6 - 

2. Musgrave, 1947 [12] 0.3 - 

3. Wischmeier & Smith, 1958 [1] 

m value Slope gradient 

Universal Soil Loss 

Equation (USLE) 

0.2 ≤ 1% 

0.3 1% to 3% 

0.4 3.5% to 4.5% 

0.5 ≥ 5% 

4. Moore & Burch, 1986 [13] 0.4  

5. McCool et al., 1987 [14] 0.5 - 
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6. Moore & Wilson, 1992 [2] 0.6  

7. Renard et al., 1997 [4] Table 3 
Revised Universal Soil 

Loss Equation (RUSLE) 

8. Liu et al., 2000 [6] 0.44 
Location at three sites on 

Loess Plateau of China. 

 

 

Table 3 Slope-length exponents (m) in the RUSLE for range of slopes and rill/inter-rill erosion classes 

 

Slope  

(%) 

Rill/Inter-rill Ratio 

Low Moderate High 

0.2 

0.5 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

20.0 

25.0 

30.0 

40.0 

50.0 

60.0 

0.02 

0.04 

0.08 

0.14 

0.18 

0.22 

0.25 

0.28 

0.32 

0.35 

0.37 

0.40 

0.41 

0.44 

0.47 

0.49 

0.52 

0.54 

0.55 

0.04 

0.08 

0.15 

0.24 

0.31 

0.36 

0.40 

0.43 

0.48 

0.52 

0.55 

0.57 

0.59 

0.61 

0.64 

0.66 

0.68 

0.70 

0.71 

0.07 

0.16 

0.26 

0.39 

0.47 

0.53 

0.57 

0.60 

0.65 

0.68 

0.71 

0.72 

0.74 

0.76 

0.78 

0.79 

0.81 

0.82 

0.83 

(Sources: McCool et al., 1989; Renard et al., 1997) 

 

2.2 SLOPE STEEPNESS FACTOR, S 

Soil loss is strongly related to slope steepness that affects surface runoff velocity and infiltration rate.  

Surface runoff velocity is increasing with the gradient of slope, while the infiltration rate is decreasing 

[16, 17, 18].  Many classifications of slope steepness for soil and land surveys considered slope gradient 

of 30% as a starting point for “steep” slopes [19, 20, 21].  The data used to develop USLE and RUSLE 

involved slopes only up to 18% [2, 4, 15, 21].  Table 4 shows the slope steepness factor (S) by previous 

researchers.  

 
Table 4 Slope steepness factor (S value) 

 

No. Researchers S value Remark 

1. Wischmeier & Smith,1978 [22]  
Universal Soil Loss 

Equation (USLE) 

2. McCool et al., 1987 [14] 

 Slope gradient < 9% 

 Slope gradient ≥ 9% 

 
Slope length < 15ft 

Water drains freely 

 

Thawing soils with 

slope gradient ≥ 9% 

3. Moore & Wilson, 1992 [2] 
 

 

4. Liu et al., 1994 [21]   

5. Nearing, 1997 [23] 
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Most researchers normalized their results to 72.6-ft horizontal slope length and 9% slope gradient, 

developed by Wischmeier and Smith (1958) for agricultural lands in United States of America (USA); 

where the topographical shapes are “gently-inclined plane-surfaced” and characterized by relatively flat 

and long slope length [4, 24, 25], while the terrains in equatorial regions especially at construction sites, 

comprise of comparatively more cone-shaped and pyramid-shaped topography characterized with 

steeper slopes and shorter slope lengths.  Hence, higher rainfall intensity coupled with steeper and 

shorter hill slopes would result in higher surface runoff velocity (as compared to RUSLE’s 37 

experimental sites in Eastern USA), could lead equatorial regions to experience more soil particles 

being washed down the slope.  Table 5 compares the differences in topographical shapes between 

RUSLE and equatorial regions. 

 

 
Table 5 RUSLE topographical shape vs equatorial 

RUSLE, 1997 Current Research 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         
     

           
 

 

 

 

 

 

 

 

 

 

 
 

 RUSLE plot area = 435.6ft2 / 40m2 

 Application for agricultural land slope at USA in 

the temperate region 

 Base area fit to 1m2 

 More representative to equatorial topography 

(rugged terrains) 

 

 

 

2.3 TOPOGRAPHICAL SHAPE MOULDS 

 

Three topographical shapes (triangular prism, cone and pyramid) were developed to observe the surface 

runoff patterns, surface runoff velocity and amount of sediment yield.  These topographical shapes were 

made by using fabricated moulds in accordance with Standard Proctor Test (SPT).  The base area of the 

fabricated moulds were fixed to 1m2 and divided into three compartments for the easement of soil 

filling and compaction.  The method of soil compaction and number of blows were also in accordance 

θ = 45° 

Slope gradient 

(100%) 

Slope gradient 

(100%) 

Slope gradient 

(100%) 

Horizontal slope length (0.5m) 

Horizontal slope 

length (0.5m) 

Horizontal slope 

length (0.5m) 

θ = 45° 

θ = 45° 

Slope gradient (9%) 

Horizontal slope length (72.6 ft) 

θ = 5.14° 

Width (6 ft) 
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with SPT.  Triangular prism and pyramid moulds were fabricated by using 12-mm thick plywood, and 

the cone mould was made by using iron and aluminum because plywood could not make round shape. 

Table 6 shows the experimental moulds.  

 

 
 

 

Table 6 Experimental moulds 

 

Shape Mould Design  Mounting Moulds 

Triangular 

Prism 

 

 

 

 

 

 

 
 

 

Cone 

            

 

Pyramid 

                      
 
 
 
 
 
 

 

 

2.4 SOIL SAMPLE PREPARATION 

Two mineral soil samples were collected around Kuching, Sarawak: Sample Soil A was collected at a 

field near Santubong River and Sample Soil B was collected from a slope located at Kota Samarahan.  

Soil analysis for Grain Size Distribution and Standard Proctor Test (SPT) were carried out to obtain 

particle size distribution, soil composition, soil classification, optimum moisture content and maximum 

dry density.  Two kilogram (2 kg) total mass of oven dried soil samples A and B were used for grain 

size distribution analysis as shown in Figure 4.  The soil samples were placed on woven wire mesh 

sieves (63µm-14mm) and separated into several sizes by using a sieve machine.  All sieve pans were 

weighed before and after shaking; subsequently the percentage retained of each sieve was determined.  

Outcomes of grain size distribution and soil classification are shown in Figure 5 and Figure 6. 

 

 

Slope gradient 

(100%) 

Horizontal slope length (0.5m) 

θ = 45° 

Slope gradient 

(100%) 

θ = 45° 

Horizontal slope length (0.5m) 

Slope gradient 

(100%) 

Horizontal slope length (0.5m) 

θ = 45° 
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Figure 4 Soil samples 

Sample A Sample B 
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Figure 5 Grain size distribution of soil sample A 

 

 

       

 

 

 

Figure 6 Grain size distribution of soil sample B 

 

2.5 DEVELOPMENT OF TOPOGRAPHICAL FACTORS 

In this research, topographical factors are a function of sediment yield (SY), surface runoff velocity 

(RV) and silt and clay compositions (SC).  A rainfall simulator was fabricated to simulate equatorial 

“High-to-Extremely High” rainfall intensity of approximately 150mm/hr on triangular prism, cone and 

pyramid soil samples.  Observations of sediment yield, surface runoff patterns coupled with surface 

runoff velocity and silt and clay compositions were carried out. Sediment yield can be defined as the 

amount of soil collected at the outflow end of an observation plot.  The experimental soil samples were 

Gravel Sand Silt  Clay 

17.05 81.82 0.1 

Soil Classification S-P 

Gravel Sand Silt  Clay 

17.2 81.3 1.5 

Soil Classification S-P 

Particle 

Size 

(mm) 

% 

Passing  

14 99.10 

10 94.75 

6.3 87.05 

4.75 82.95 

3.35 74.45 

1.7 33.10 

1.18 18.45 

0.6 5.60 

0.425 1.40 

0.3 0.60 

0.212 0.50 

0.15 0.30 

0.063 0.10 

 

1.7 2.7 

Particle 

Size 

(mm) 

% 

Passing  

14 100.00 

10 99.70 

6.3 91.85 

4.75 82.80 

3.35 65.25 

1.7 44.90 

1.18 36.95 

0.6 27.30 

0.425 23.40 

0.3 20.80 

0.212 17.70 

0.15 9.60 

0.063 1.50 

 

0.44 1.3 2.5 
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placed under simulated rainfall for 30 minutes with rainfall intensity of about 150mm/hr.  The mass of 

soil samples would vary due to the huge amount of soil particles detached by raindrops and transported 

by surface runoff.  The difference of soil sample mass (before and after rainfall simulation) is 

considered as sediment yield (SY).  

  

Soil loss and sediment yield are strongly related to surface runoff velocity, whereby shorter slope length 

and steeper slope would result in higher surface runoff velocity that could transport more soil particles 

downslope.  The surface runoff velocity on slope would increase with flow distance. Therefore the peak 

runoff velocity always occurs downslope; locations a, b, c, d and e on slopes were selected to compute 

the surface runoff velocity (RV).  Surface runoff from each soil sample was collected in a sediment 

basin for the 30-minute rainfall simulation.  The surface runoff velocity (RV) on slope at locations “a” 

to “e” can be determined by correlating the flow rate equation (Q=AV) and kinematic equation 

(V2=2gh) as following equations: 

 Error! Reference source not found.                        (6) 

 Error! Reference source not found.                      (7) 

where  

     RV = Surface runoff velocity, m/s 

       Q = Total volume of surface runoff, m3/s 

       A = Cross-sectional area of soil sample where surface runoff flows through (A=Ln x h), m2 

        g = Gravitational constant, 9.81 m2/s 

        h = Height of surface runoff on slope, m 

 

To determine the height of surface runoff on slope (h), equations (6) and (7) can be integrated and 

become equation (8).  The length of cross-sectional area (Ln) of each topographical shape is shown in 

Table 7.   

Error! Reference source not found.   (n=1,2,3,4,5)                   (8) 

Table 7 Surface runoff pattern of triangular-, cone- and pyramid-shaped 

 

Shape Top View Side View 

Triangular Prism 

  

Cone 

  

Pyramid 

  

      Note:              Flow Direction 
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Surface runoff velocity would carry small soil particles such as silt and clay from higher ground to 

downslope.  However, the soil particles are transported from upslope to downslope whilst the 

compositions of surface soil would be continually changing; the smallest soil particles would be 

detached, followed by smaller particles that would be washed downslope.  In this study, a small amount 

of soil samples at locations S1 to S5 (Figure 7) on slope were taken after 15- and 30-minute simulated 

rainfall events.  The soil samples were placed into small containers and oven-dried for 24 hours, 

subsequently sieved passing through 63µm-opening sieve (silt & clay sizes <63 µm).  Thus, the 

percentage of silt and clay compositions (SC) can be determined. 

 

 
 

Figure 7 Locations S1 to S5 on soil sample slope 

 

 
 

Figure 8 Soil samples collected at locations S1 to S5 

 

 

In this study, topographical factors (TT, TC & TP) were developed by correlating sediment yield (SY), 

surface runoff velocity (RV), and silt and clay compositions (SC).  These sub-factors have their 

individual weightages, and those weightages were determined by comparing the percentage differences 

(%) of cone versus triangular prism and pyramid versus triangular prism.  The topographical factor (T) 

can be expressed as in Equation 9. Table 7 shows the LS-factor in equatorial regions and its correlation 

to sediment yield, surface runoff velocity and soil compositions.  

 

Error! Reference source not found.              
  (9) 

where,       

a, b, c = weightage, unitless  
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Table 7 LS-factor correlated with sediment yield (SY), surface runoff velocity (RV) and silt and clay compositions (SC) 

 

 Triangular Prism Cone Pyramid 

 

 

 

 

 

 

 

                           
 

 

 

 

 

Surface Runoff 

 

 

 

 

 

 

 Uniform top area, highest 

surface runoff velocity 

among three shapes. 

 Most rill erosion among 

three shapes. 

 

 

 

 

 

 

 

 Tapered top area 

small, surface runoff 

velocity lower. 

 Fewer rills would be 

formed. 

 

 

 

 

 

 

 Rapidly tapered top area 

among three shapes, 

lowest surface runoff 

velocity. 

 Fewer rills would be 

formed. 

 

 
 

 Forces acting on soil particles when surface runoff occurs including lifting force (FL), 

drag force due to the velocity of runoff (FD), resistance force (FR), and weight due to 

the gravity force (W).  When a critical velocity (V) is exceeded due to the increasing 

depth of surface runoff (D), the soil particle (depending on particle size) would re-

suspend to a new position [26].   

Topographical 

factor (LS) 

TT = 1.0 (LS)* TC = < 1.0 (LS)* TP = < 1.0 (LS)* 

(LS)* as the function of sediment yield, surface runoff velocity and silt & clay 

compositions  

= a(SY) + b(RV) + c(SC), where a, b & c represent the weightage of soil loss 

contribution 

 

 

 

 

2.6 SLOPE LENGTH EXPONENT, m VALUE 

 

Slope length exponent, m, represents the ratio of rill to inter-rill erosion which is used for determination 

of slope length (L) in the RUSLE [2, 15].  However, m in the RUSLE considers slope only up to 60%, 

while missing values of higher slope gradient (>60%) probably due to a lack of soil loss data.  In this 

research, m values were extended to slope gradient 100% in this research by extrapolation as shown in 

Table 8.  RUSLE’s LS values for construction and other highly disturbed soil conditions are adopted in 

this research as shown in Table 9. 

Locations S1 to S5 

(Soil samples 

taken for 

determination of 

soil compositions 

after simulated 

rainfall events) 

S1 

S2 

S3 

S4 

S5 
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Table 8: Slope-length exponents (m) for range of slopes and rill/inter-rill erosion classes up to slope gradient 100% 

Slope  

(%) 

Rill/Interrill Ratio (m) 

Low Moderate High 

0.2 

0.5 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

20.0 

25.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

100.0 

0.02 

0.04 

0.08 

0.14 

0.18 

0.22 

0.25 

0.28 

0.32 

0.35 

0.37 

0.40 

0.41 

0.44 

0.47 

0.49 

0.52 

0.54 

0.55 

0.56* 

0.57* 

0.58* 

0.59* 

0.04 

0.08 

0.15 

0.24 

0.31 

0.36 

0.40 

0.43 

0.48 

0.52 

0.55 

0.57 

0.59 

0.61 

0.64 

0.66 

0.68 

0.70 

0.71 

0.72* 

0.73* 

0.74* 

0.75* 

0.07 

0.16 

0.26 

0.39 

0.47 

0.53 

0.57 

0.60 

0.65 

0.68 

0.71 

0.72 

0.74 

0.76 

0.78 

0.79 

0.81 

0.82 

0.83 

0.84* 

0.85* 

0.86* 

0.87* 

(Sources: McCool et al., 1989; Renard et al., 1997) 

Note: * is the m value by extrapolation. 

 

Table 9 RUSLE LS values for construction and other highly disturbed soil conditions 

 
Slope 

gradient 

(%) 

Horizontal Slope Length (ft) 

<3 6 9 12 15 25 50 75 100 150 200 250 300 400 600 800 1000 

0.2 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

0.5 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.09 0.09 0.10 0.10 0.10 0.11 0.12 0.12 0.13 

1 0.09 0.09 0.09 0.09 0.09 0.10 0.13 0.14 0.15 0.17 0.18 0.19 0.20 0.22 0.24 0.26 0.27 

2 0.13 0.13 0.13 0.13 0.13 0.16 0.21 0.25 0.28 0.33 0.37 0.40 0.43 0.48 0.56 0.63 0.69 

3 0.17 0.17 0.17 0.17 0.17 0.21 0.30 0.36 0.41 0.50 0.57 0.64 0.69 0.80 0.96 1.10 1.23 

4 0.20 0.20 0.20 0.20 0.20 0.26 0.38 0.47 0.55 0.68 0.79 0.89 0.98 1.14 1.42 1.65 1.86 

5 0.23 0.23 0.23 0.23 0.23 0.31 0.46 0.58 0.68 0.86 1.02 1.16 1.28 1.51 1.91 2.25 2.55 

6 0.26 0.26 0.26 0.26 0.26 0.36 0.54 0.69 0.82 1.05 1.25 1.43 1.60 1.90 2.43 2.89 3.30 

8 0.32 0.32 0.32 0.32 0.32 0.45 0.70 0.91 1.10 1.43 1.72 1.99 2.24 2.70 3.52 4.24 4.91 

10 0.35 0.37 0.38 0.39 0.40 0.57 0.91 1.20 1.46 1.92 2.34 2.72 3.09 3.75 4.95 6.03 7.02 

12 0.36 0.41 0.45 0.47 0.49 0.71 1.15 1.54 1.88 2.51 3.07 3.60 4.09 5.01 6.67 8.17 9.57 

14 0.38 0.45 0.51 0.55 0.58 0.85 1.40 1.87 2.31 3.09 3.81 4.48 5.11 6.30 8.45 10.40 12.23 

16 0.39 0.49 0.56 0.62 0.67 0.98 1.64 2.21 2.73 3.68 4.56 5.37 6.15 7.60 10.26 12.69 14.96 

20 0.41 0.56 0.67 0.76 0.84 1.24 2.10 2.86 3.57 4.85 6.04 7.16 8.23 10.24 13.94 17.35 20.57 

25 0.45 0.64 0.80 0.93 1.04 1.56 2.67 3.67 4.59 6.30 7.88 9.38 10.81 13.53 18.57 23.24 27.66 

30 0.48 0.72 0.91 1.08 1.24 1.86 3.22 4.44 5.58 7.70 9.67 11.55 13.35 16.77 23.14 29.07 34.71 

40 0.53 0.85 1.13 1.37 1.59 2.41 4.24 5.89 7.44 10.35 13.07 15.67 18.17 22.95 31.89 40.29 48.29 

50 0.58 0.97 1.31 1.62 1.91 2.91 5.16 7.20 9.13 12.75 16.16 19.42 22.57 28.60 39.95 50.63 60.84 

60 0.63 1.07 1.47 1.84 2.19 3.36 5.97 8.37 10.63 14.89 18.92 22.78 26.51 33.67 47.18 59.93 72.15 
 

3.0 RESULT AND DISCUSSION 

3.1 SEDIMENT YIELD 

Soil erosion can be defined as the movement of soil particle regardless of distance.  The experimental 

topographical factors (TT, TC & TP) are functions of sediment yield (SY), surface runoff velocity (RV) 

and percentage of silt and clay content (SC).  Measurements of sediment yield, amount of rainwater for 

30-minute rainfall simulation on soil sample, and the characteristics or compositions of silt and clay on 

slope after a rainfall event were carried out.  Table 10 shows the recorded values of sediment yield after 

each simulated rainfall event.  
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Table 10 Experimental sediment yield of triangular-prism, cone and pyramid shapes 

 

Shape Triangular Prism Cone Pyramid 

Soil Sample  Sample A Sample B Sample A Sample B Sample A Sample B 

Weight Before (kg) 352.6 363.8 159.4 163.5 227.2 236.8 

Weight After (kg) 345.5 356.2 155.8 159.7 223.0 232.2 

Sediment Yield (kg/m2) 7.1 7.6 3.6 3.8 4.2 4.6 

Average Sediment Yield 

(kg/m2) 
7.4 3.7 4.4 

 

In Table 10, it is found that the triangular prism soil samples have the highest sediment yield with 7.1 

kg/m2 for sample A and 7.6 kg/m2 for sample B with an average of 7.4 kg/m2.  The cone soil samples 

recorded the lowest sediment yield; 3.6 kg/m2 for sample A and 3.8 kg/m2 for sample B with an average 

sediment yield of about 3.7 kg/m2.  It is shown that the cone soil samples yielded approximately 50% 

lower than triangular prism.  The pyramid sample A and sample B recorded sediment yield values of 4.2 

and 4.6 kg/m2, respectively, and an average sediment yield of about 4.4 kg/m2 which is 40.5% lower 

than the triangular prism soil samples.   

 

3.2 SURFACE RUNOFF VELOCITY 

Sediment yield is strongly related to surface runoff velocity, whereby higher surface runoff velocity 

could transport more soil particles downslope, and hence more soil particles can be collected at the end 

of the experimental plot.  The surface runoff patterns for triangular prism, cone and pyramid are 

illustrated in Table 11.  Table 12 and Figure 7 show the summary of calculated velocities at locations 

“a” to “e” on the three soil sample shapes. 

 
table 12: Surface runoff velocities at locations a-e on soil sample shapes 

 

 

 

 

 
 

 

 

 

 

Location 
Surface Runoff Velocity, RV (cm/s) 

Triangular Prism Cone Pyramid 

a 4.17  3.59 3.37  

b 5.26  4.52  4.25  

c 6.02  5.17  4.87  

d 6.62 5.69 5.35  

e 7.13  6.14  5.78 
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Figure 7 Surface runoff velocities at locations a-e for triangular prism, cone and pyramid soil sample shapes 

 

In Table 12, the triangular prism soil sample shows the highest surface runoff velocity (RV) among the 

three shapes at 4.17, 5.26, 6.02, 6.62 and 7.13 cm/s at locations a, b, c, d and e, respectively.  The cone 

RV values measured 3.59, 4.52, 5.17, 5.69 and 6.14 cm/s at locations “a” to “e”, respectively.  The 

pyramid RV values recorded 3.37, 4.25, 4.87, 5.35 and 5.78 cm/s at location “a” to “e”, respectively, 

indicating the lowest values recorded among the three shapes.  The triangular prism-shaped slope could 

be used as the reference or as an indicator since the characteristics of slope surface is similar to that of 

the plane slope surface of the RUSLE.  Table 13 compares the dissimilarity in surface runoff velocity 

(RV) at locations “a” to “e” among the three shapes. The average cone RV value of 14.01% lower and 

pyramid RV value of 19.12% lower were recorded as compared to the observed values of the triangular 

prism samples. 

 
Table 13 Percentage comparison of surface runoff velocity (RV) at locations “a” to “e”  

 

Location 
Triangular Prism (RUSLE) 

(cm/s) 

Cone 

(cm/s) 

Cone % Lower than 

Triangular Prim (RUSLE) 

a 4.17  3.59 13.91 % 

b 5.26  4.52  14.07 % 

c 6.02  5.17  14.12 % 

d 6.62 5.69 14.05 % 

e 7.13  6.14  13.88 % 

Average 14.01 % 

Location 
Triangular Prism (RUSLE) 

(cm/s) 

Pyramid 

(cm/s) 

Pyramid % Lower than 

Triangular Prim (RUSLE) 

a 4.17  3.37  19.18 % 

b 5.26  4.25  19.20 % 

c 6.02  4.87  19.10 % 

d 6.62 5.35  19.18 % 

e 7.13  5.78 18.93 % 

Average 3.3 % 

3.3 SILT AND CLAY COMPOSITIONS  

Small particles such as silt and clay have been transported downslope by surface runoff.  The 

composition of surface soil would be continually changing during rainfall since the smaller particles 

(silt and clay) were displaced continuously.  Small amount of soil samples were taken to test the 

percentage of silt and clay at locations S1 to S5 after 15-minute and 30-minute rainfall simulation.  The 

results of silt and clay percentages for sample A and sample B are shown in Table 14 and Table 15.   
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Table 14 Comparison of silt & clay of cone-shaped vs triangular prism-shaped  

 Location 

Percentage of Silt and Clay at 15-min Rainfall Simulation 

Triangular Prism Cone % higher or lower 

Sample A Sample B Sample A Sample B Sample A Sample B 

S1 11.4% 40.7% 17.8% 52.7% 6.4% 12.0% 

S2 12.4% 54.8% 15.8% 47.8% 3.4% 7.0% 

S3 13.0% 53.3% 19.1% 48.9% 6.1% 4.4% 

S4 14.6% 49.2% 16.6% 50.2% 2.0% 1.0% 

S5 15.1% 46.5% 15.4% 59.6% 0.3% 13.1% 

Average 3.6% 7.5% 

 5.6% 

Location 

Percentage of Silt and Clay at 30-min Rainfall Simulation 

Triangular Prism Cone % higher or lower 

Sample A Sample B Sample A Sample B Sample A Sample B 

S1 10.2% 27.9% 14.6% 29.9% 4.4% 2.0% 

S2 10.8% 54.0% 12.7% 41.3% 1.9% 12.7% 

S3 12.6% 42.8% 16.0% 50.5% 3.4% 7.7% 

S4 14.3% 49.4% 16.4% 53.6% 2.1% 4.2% 

S5 13.7% 44.2% 13.8% 48.6% 0.1% 4.4% 

Average 2.4% 6.2% 

 4.3% 

 

 
Table 15 Comparison of silt & clay of pyramid-shaped vs triangular prism-shaped  

Location 

Percentage of Silt and Clay at 15-min Rainfall Simulation 

Triangular Prism Pyramid % higher or lower 

Sample A Sample B Sample A Sample B Sample A Sample B 

S1 11.4 40.7 11.9 30.7 4.4% 10.0% 

S2 12.4 54.8 9.8 30.9 21.0% 23.9% 

S3 13.0 53.3 14.5 48.2 11.5% 5.1% 

S4 14.6 49.2 10.7 44.0 26.7% 5.2% 

S5 15.1 46.5 7.5 37.3 50.3% 9.2% 

Average 22.8% 10.7% 

 16.8% 

Location 

Percentage of Silt and Clay at 30-min Rainfall Simulation 

Triangular Prism Pyramid % higher or lower 

Sample A Sample B Sample A Sample B Sample A Sample B 

S1 10.2 27.9 9.8 25.5 3.9% 2.4% 

S2 10.8 54.0 12.6 30.8 16.7% 23.2% 

S3 12.6 42.8 12.1 29.6 4.0% 13.2% 

S4 14.3 49.4 11.9 33.1 16.8% 16.3% 

S5 13.7 44.2 6.4 43.6 53.3% 0.6% 

Average 18.9% 11.1% 

 15.0% 

 

 

Table 14 shows the composition of silt and clay (sample A and sample B) at the slope surface for the 

cone and triangular prism samples after 15-minute and 30-minute simulated rainfall events.  The 

compositions of silt and clay on the slope of soil samples at locations S1 to S5 show inconsistency for 

both sample A and sample B.  The composition of silt and clay particles for sample A and sample B for 

15-minute rainfall event recorded 3.6% and 7.5%, respectively.  For 30-minute rainfall simulation, the 

silt and clay recorded 2.4% and 6.2% for sample A and sample B, respectively.  Hence, the average silt 

and clay compositions on slopes of cone and triangular prism shapes is 5.0%. 

 

In Table 15, an inconsistency in the composition of silt and clay at locations S1 to S5 was noticed.  The 

average silt and clay percentages for sample A and sample B were 22.8% and 10.7% respectively for 

the 15-minute simulated rainfall event.  For the 30-minute simulation, the average compositions of silt 
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and clay were approximately 18.9% and 11.1% for sample A and sample B, respectively.  Hence, the 

average silt and clay composition on the slopes of pyramid and triangular prism shapes is 15.9%. 

 

 

 

3.4 TOPOGRAPHICAL FACTOR AS FUNCTION OF SEDIMENT YIELD, RUNOFF VELOCITY 

AND SILT/CLAY COMPOSITION  

In this study, the triangular prism slope can be used as the reference or as an indicator since the 

characteristics are similar to the plane slope surface of the RUSLE.  The cone and pyramid shapes are 

compared by the degree of similarity or dissimilarity to the triangular prism (Table 16).  Table 17 shows 

the normalized topographical factors or weightages for determination of coefficient of LS-factor in 

Equation 10. 

 
Table 16 Difference and similarity of cone- and pyramid-shaped as compared to triangular prism-shaped  

Cone-shaped % Difference % Similarity 

Sediment Yield  (SY) 50.0% 50.0% 

Surface Runoff Velocity (RV)  14.0% 86.0% 

% Silt & Clay (SC)  5.0% 95.0% 

   

Pyramid-shaped % Difference % Similarity 

Sediment Yield  (SY) 40.5% 59.5% 

Surface Runoff Velocity (RV) 19.1% 80.9% 

% Silt & Clay (SC)  15.9% 84.1% 

 

Table 17 Normalization of topographical factors 

No. Cone-shaped Pyramid-shaped 

1. 

  

2. 

  

3. 

  

Average 0.80 0.77 

 

In Table 16, the sediment yield of cone and pyramid shapes are 50% and 59.5% respectively, similar to 

the triangular prism; SY values are 0.5 and 0.6 respectively.  The surface runoff velocities are 86% and 

80.9%, for cone and pyramid respectively, similar to triangular prism; RV values are 0.86 and 0.81 for 

cone and pyramid respectively.  The degree of similarity of silt and clay compositions of cone and 

pyramid was 95% and 84.1% respectively compared to triangular prism.  In Table 17, the average 

coefficient is 0.8 for cone and 0.77 for pyramid.  Therefore, topographical factors can be written as: 

 

Error! Reference source not found.      (for triangular prism-shaped terrain)            (11) 

Error! Reference source not found.      (for cone-shaped terrain)            (12) 

Error! Reference source not found.    (for pyramid-shaped terrain)          (13) 

 

    (0.2)(0.50) 

    (0.5)(0.86) 

+  (0.3)(0.95) 

        0.815  

    (0.2)(0.60) 

    (0.5)(0.81) 

+  (0.3)(0.84) 

        0.777  

    (0.25)(0.50) 

    (0.5)(0.86) 

+  (0.25)(0.95) 

        0.793    

    (0.25)(0.60) 

    (0.5)(0.81) 

+  (0.25)(0.84) 

        0.765   

    (0.2)(0.50) 

    (0.6)(0.86) 

+  (0.2)(0.95) 

        0.806   

    (0.2)(0.60) 

    (0.6)(0.81) 

+  (0.2)(0.84) 

        0.774  
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Table 18, Table 19 and Table 20 show the normalized Equatorial Topographical Factor for the three 

terrain shapes.  

 

Table 18 Normalized topographical factor for triangular prism-shaped terrain (TT) 

Slope 
gradient 

(%) 

Horizontal Slope Length (ft) 

<3 6 9 12 15 25 50 75 100 150 200 250 300 400 600 800 1000 

0.2 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 
0.5 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.09 0.09 0.10 0.10 0.10 0.11 0.12 0.12 0.13 

1 0.09 0.09 0.09 0.09 0.09 0.10 0.13 0.14 0.15 0.17 0.18 0.19 0.20 0.22 0.24 0.26 0.27 

2 0.13 0.13 0.13 0.13 0.13 0.16 0.21 0.25 0.28 0.33 0.37 0.40 0.43 0.48 0.56 0.63 0.69 
3 0.17 0.17 0.17 0.17 0.17 0.21 0.30 0.36 0.41 0.50 0.57 0.64 0.69 0.80 0.96 1.10 1.23 

4 0.20 0.20 0.20 0.20 0.20 0.26 0.38 0.47 0.55 0.68 0.79 0.89 0.98 1.14 1.42 1.65 1.86 

5 0.23 0.23 0.23 0.23 0.23 0.31 0.46 0.58 0.68 0.86 1.02 1.16 1.28 1.51 1.91 2.25 2.55 

6 0.26 0.26 0.26 0.26 0.26 0.36 0.54 0.69 0.82 1.05 1.25 1.43 1.60 1.90 2.43 2.89 3.30 

8 0.32 0.32 0.32 0.32 0.32 0.45 0.70 0.91 1.10 1.43 1.72 1.99 2.24 2.70 3.52 4.24 4.91 

10 0.35 0.37 0.38 0.39 0.40 0.57 0.91 1.20 1.46 1.92 2.34 2.72 3.09 3.75 4.95 6.03 7.02 
12 0.36 0.41 0.45 0.47 0.49 0.71 1.15 1.54 1.88 2.51 3.07 3.60 4.09 5.01 6.67 8.17 9.57 

14 0.38 0.45 0.51 0.55 0.58 0.85 1.40 1.87 2.31 3.09 3.81 4.48 5.11 6.30 8.45 10.40 12.23 

16 0.39 0.49 0.56 0.62 0.67 0.98 1.64 2.21 2.73 3.68 4.56 5.37 6.15 7.60 10.26 12.69 14.96 
20 0.41 0.56 0.67 0.76 0.84 1.24 2.10 2.86 3.57 4.85 6.04 7.16 8.23 10.24 13.94 17.35 20.57 

25 0.45 0.64 0.80 0.93 1.04 1.56 2.67 3.67 4.59 6.30 7.88 9.38 10.81 13.53 18.57 23.24 27.66 

30 0.48 0.72 0.91 1.08 1.24 1.86 3.22 4.44 5.58 7.70 9.67 11.55 13.35 16.77 23.14 29.07 34.71 
40 0.53 0.85 1.13 1.37 1.59 2.41 4.24 5.89 7.44 10.35 13.07 15.67 18.17 22.95 31.89 40.29 48.29 

50 0.58 0.97 1.31 1.62 1.91 2.91 5.16 7.20 9.13 12.75 16.16 19.42 22.57 28.60 39.95 50.63 60.84 

60 0.63 1.07 1.47 1.84 2.19 3.36 5.97 8.37 10.63 14.89 18.92 22.78 26.51 33.67 47.18 59.93 72.15 
70 0.63 1.12 1.58 2.01 2.43 3.73 6.68 9.39 11.95 16.80 21.40 25.81 30.08 38.30 53.84 68.56 82.69 

80 0.67 1.20 1.69 2.16 2.62 4.04 7.28 10.28 13.12 18.52 23.65 28.59 33.38 42.63 60.17 76.84 92.89 

90 0.69 1.26 1.78 2.28 2.77 4.29 7.79 11.04 14.14 20.04 25.67 31.10 36.38 46.59 66.03 84.57 102.46 
100 0.71 1.30 1.85 2.38 2.89 4.50 8.23 11.71 15.03 21.39 27.48 33.37 39.10 50.22 71.46 91.79 111.45 

 

Table 19 Normalized topographical factor for cone-shaped terrain (TC) 

Slope 
gradient 

(%) 

Horizontal Slope Length (ft) 

<3 6 9 12 15 25 50 75 100 150 200 250 300 400 600 800 1000 

0.2 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
0.5 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.09 0.10 0.10 0.10 

1 0.07 0.07 0.07 0.07 0.07 0.08 0.10 0.11 0.12 0.14 0.14 0.15 0.16 0.18 0.19 0.21 0.22 
2 0.10 0.10 0.10 0.10 0.10 0.13 0.17 0.20 0.22 0.26 0.30 0.32 0.34 0.38 0.45 0.50 0.55 

3 0.14 0.14 0.14 0.14 0.14 0.17 0.24 0.29 0.33 0.40 0.46 0.51 0.55 0.64 0.77 0.88 0.98 

4 0.16 0.16 0.16 0.16 0.16 0.21 0.30 0.38 0.44 0.54 0.63 0.71 0.78 0.91 1.14 1.32 1.49 
5 0.18 0.18 0.18 0.18 0.18 0.25 0.37 0.46 0.54 0.69 0.82 0.93 1.02 1.21 1.53 1.80 2.04 

6 0.21 0.21 0.21 0.21 0.21 0.29 0.43 0.55 0.66 0.84 1.00 1.14 1.28 1.52 1.94 2.31 2.64 

8 0.26 0.26 0.26 0.26 0.26 0.36 0.56 0.73 0.88 1.14 1.38 1.59 1.79 2.16 2.82 3.39 3.93 
10 0.28 0.30 0.30 0.31 0.32 0.46 0.73 0.96 1.17 1.54 1.87 2.18 2.47 3.00 3.96 4.82 5.62 

12 0.29 0.33 0.36 0.38 0.39 0.57 0.92 1.23 1.50 2.01 2.46 2.88 3.27 4.01 5.34 6.54 7.66 

14 0.30 0.36 0.41 0.44 0.46 0.68 1.12 1.50 1.85 2.47 3.05 3.58 4.09 5.04 6.76 8.32 9.78 
16 0.31 0.39 0.45 0.50 0.54 0.78 1.31 1.77 2.18 2.94 3.65 4.30 4.92 6.08 8.21 10.15 11.97 

20 0.33 0.45 0.54 0.61 0.67 0.99 1.68 2.29 2.86 3.88 4.83 5.73 6.58 8.19 11.15 13.88 16.46 

25 0.36 0.51 0.64 0.74 0.83 1.25 2.14 2.94 3.67 5.04 6.30 7.50 8.65 10.82 14.86 18.59 22.13 
30 0.38 0.58 0.73 0.86 0.99 1.49 2.58 3.55 4.46 6.16 7.74 9.24 10.68 13.42 18.51 23.26 27.77 

40 0.42 0.68 0.90 1.10 1.27 1.93 3.39 4.71 5.95 8.28 10.46 12.54 14.54 18.36 25.51 32.23 38.63 

50 0.46 0.78 1.05 1.30 1.53 2.33 4.13 5.76 7.30 10.20 12.93 15.54 18.06 22.88 31.96 40.50 48.67 
60 0.50 0.86 1.18 1.47 1.75 2.69 4.78 6.70 8.50 11.91 15.14 18.22 21.21 26.94 37.74 47.94 57.72 

70 0.50 0.90 1.27 1.61 1.94 2.98 5.34 7.51 9.56 13.44 17.12 20.65 24.06 30.64 43.07 54.85 66.16 

80 0.53 0.96 1.36 1.73 2.09 3.23 5.82 8.22 10.50 14.82 18.92 22.87 26.71 34.11 48.14 61.48 74.32 
90 0.55 1.01 1.43 1.83 2.21 3.43 6.23 8.83 11.31 16.04 20.54 24.88 29.11 37.28 52.83 67.66 81.97 

100 0.57 1.04 1.48 1.90 2.31 3.60 6.58 9.36 12.03 17.12 21.98 26.69 31.28 40.18 57.17 73.43 89.16 

 

Table 20 Normalized topographical factor for pyramid-shaped terrain (TP) 

Slope 
gradient 

(%) 

Horizontal Slope Length (ft) 

<3 6 9 12 15 25 50 75 100 150 200 250 300 400 600 800 1000 

0.2 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

0.5 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.08 0.09 0.09 0.10 

1 0.07 0.07 0.07 0.07 0.07 0.08 0.10 0.11 0.12 0.13 0.14 0.15 0.15 0.17 0.18 0.20 0.21 

2 0.10 0.10 0.10 0.10 0.10 0.12 0.16 0.19 0.22 0.25 0.28 0.31 0.33 0.37 0.43 0.49 0.53 

3 0.13 0.13 0.13 0.13 0.13 0.16 0.23 0.28 0.32 0.39 0.44 0.49 0.53 0.62 0.74 0.85 0.95 



115 

 

 115 

4 0.15 0.15 0.15 0.15 0.15 0.20 0.29 0.36 0.42 0.52 0.61 0.69 0.75 0.88 1.09 1.27 1.43 

5 0.18 0.18 0.18 0.18 0.18 0.24 0.35 0.45 0.52 0.66 0.79 0.89 0.99 1.16 1.47 1.73 1.96 

6 0.20 0.20 0.20 0.20 0.20 0.28 0.42 0.53 0.63 0.81 0.96 1.10 1.23 1.46 1.87 2.23 2.54 

8 0.25 0.25 0.25 0.25 0.25 0.35 0.54 0.70 0.85 1.10 1.32 1.53 1.72 2.08 2.71 3.26 3.78 

10 0.27 0.28 0.29 0.30 0.31 0.44 0.70 0.92 1.12 1.48 1.80 2.09 2.38 2.89 3.81 4.64 5.41 

12 0.28 0.32 0.35 0.36 0.38 0.55 0.89 1.19 1.45 1.93 2.36 2.77 3.15 3.86 5.14 6.29 7.37 

14 0.29 0.35 0.39 0.42 0.45 0.65 1.08 1.44 1.78 2.38 2.93 3.45 3.93 4.85 6.51 8.01 9.42 

16 0.30 0.38 0.43 0.48 0.52 0.75 1.26 1.70 2.10 2.83 3.51 4.13 4.74 5.85 7.90 9.77 11.52 

20 0.32 0.43 0.52 0.59 0.65 0.95 1.62 2.20 2.75 3.73 4.65 5.51 6.34 7.88 10.73 13.36 15.84 

25 0.35 0.49 0.62 0.72 0.80 1.20 2.06 2.83 3.53 4.85 6.07 7.22 8.32 10.42 14.30 17.89 21.30 

30 0.37 0.55 0.70 0.83 0.95 1.43 2.48 3.42 4.30 5.93 7.45 8.89 10.28 12.91 17.82 22.38 26.73 

40 0.41 0.65 0.87 1.05 1.22 1.86 3.26 4.54 5.73 7.97 10.06 12.07 13.99 17.67 24.56 31.02 37.18 

50 0.45 0.75 1.01 1.25 1.47 2.24 3.97 5.54 7.03 9.82 12.44 14.95 17.38 22.02 30.76 38.99 46.85 

60 0.49 0.82 1.13 1.42 1.69 2.59 4.60 6.44 8.19 11.47 14.57 17.54 20.41 25.93 36.33 46.15 55.56 

70 0.48 0.87 1.22 1.55 1.87 2.87 5.14 7.23 9.20 12.94 16.48 19.87 23.16 29.49 41.46 52.79 63.67 

80 0.51 0.92 1.30 1.67 2.01 3.11 5.61 7.91 10.10 14.26 18.21 22.02 25.71 32.83 46.33 59.17 71.53 

90 0.53 0.97 1.37 1.76 2.13 3.31 6.00 8.50 10.89 15.43 19.77 23.95 28.01 35.88 50.85 65.12 78.89 

100 0.55 1.00 1.42 1.83 2.22 3.47 6.33 9.01 11.58 16.47 21.16 25.69 30.11 38.67 55.03 70.68 85.82 

 

4.0 CONCLUSION 

In conclusion, topographical factors (TT, TC & TP) in equatorial regions were found as functions of 

sediment yield (SY), surface runoff velocity (RV) and silt and clay compositions (SC).  The triangular 

prism shape was used as an indicator for cone and pyramid shapes due to the similar shape to RUSLE’s 

plot which is an inclined plane surface.  Cone showed 50% similarity of sediment yield, 86% of surface 

runoff velocity and 95% of silt and clay compositions compared to triangular prism.  The similarity of 

sediment yield, surface runoff velocity and silt and clay compositions were 59.5%, 80.9% and 84.1% 

respectively compared to triangular prism.  Therefore, this research experimentally developed the 

topographical factors for triangular prism-shaped, cone-shaped and pyramid-shaped landscapes: Error! 

Reference source not found. (Triangular Prism), Error! Reference source not found. (Cone) 

andError! Reference source not found. (Pyramid).  These Topographical Factors (TT, TC & TP) can be 

used to replace the RUSLE’s and MUSLE’s LS to estimate the soil loss and sediment yield in equatorial 

regions.  
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