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SLOPE LENGTH AND STEEPNESS FACTORS (LS)

The effect of topography on erosion in RUSLE is accounted for by the LS-factor.
Erosion increases as slope length increases, and is considered by the slope
length factor (L).  Slope length is defined as the horizontal distance from the
origin of overland flow to the point where either (1) the slope gradient decreases
enough that deposition begins or (2) runoff becomes concentrated in a defined
channel.  Surface runoff will usually concentrate in less than 400 ft., which is a
practical slope-length limit in many situations, although longer slope lengths of
up to 1,000 ft. are occasionally found.  Unless the surface has been carefully
graded into ridges and furrows that maintain flow for long distances, few slope
lengths as long as 1,000 ft. should be used in RUSLE.  Slope length is best
determined by pacing or measuring in the field.  For steep slopes, these lengths
should be converted to horizontal distance for use in RUSLE.

The slope steepness factor (S) reflects the influence of slope gradient on erosion.
Slope is estimated in the field by use of an inclinometer, Abney level, or similar
device.  Slope may be estimated from contour maps having 2 ft. contour intervals
if considerable care is used.

Both slope length and steepness substantially affect sheet and rill erosion
estimated by RUSE.  The effects of these factors have been evaluated separately
in research using uniform-gradient plots.  However, in erosion prediction, the
factors L and S are usually evaluated together.  Soil loss increases more rapidly
with slope steepness than it does with slope length.

Slope length is the factor that involves the most judgement, and length
determinations made by users vary greatly.  Actually, an infinite number of slope
lengths exist in the field.  To apply RUSLE, erosion can be calculated for several
of them and the results averaged according to the area represented by each slope
length.  Sometimes a particular position on the landscape is chosen as the
location for a slope length.  To establish the ends of the slope length, the user
walks upslope from that position, moving perpendicular to the contour, until the
origin of overland flow is reached.  Often this point is not at the top of the hill but
at a divide down the nose of a ridge.

The lower end of the slope length is located by walking downslope perpendicular
to the contour until a broad area of deposition or a natural or constructed
waterway is reached.  These waterways are not necessarily eroded or incised
channels, and this lack of channels can make it difficult to determine the end of
slope.  One aid is to visualize the locations on the landscape where eroded
channels or gullies would naturally form.  If a slope flattens enough near its end,
deposition may occur.  When erosion and deposition rates are low and erosion
has not recently occurred, deposition begins at the point where slope has
decreased to about 5%.  Deposition does not necessarily occur wherever a slope
flattens.  Tables 2-1 thru 2-3 are “LS” values for low, moderate, and high rill to
interrill erosion.  Table 2-2 should be used when predicting erosion on cropland.



13

Ta
bl

e 
1-

1
Va

lu
e 

fo
r t

op
og

ra
ph

ic
 fa

ct
or

, L
S,

 fo
r l

ow
 ra

tio
 o

f r
ill

 to
 in

te
rr

ill
 e

ro
si

on
.1

H
or

iz
on

ta
l S

lo
pe

 L
en

gt
h

Sl
op

e
< 

3
6

9
12

15
25

50
75

10
0

15
0

20
0

25
0

30
0

40
0

60
0

80
0

10
00

 (%
)

0.
2

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
05

0.
5

0.
08

0.
08

0.
08

0.
08

0.
08

0.
08

0.
08

0.
08

0.
09

0.
09

0.
09

0.
09

0.
09

0.
09

0.
09

0.
09

0.
09

1.
0

0.
12

0.
12

0.
12

0.
12

0.
12

0.
13

0.
13

0.
14

0.
14

0.
15

0.
15

0.
15

0.
15

0.
16

0.
16

0.
17

0.
17

2.
0

0.
20

0.
20

0.
20

0.
20

0.
20

0.
21

0.
23

0.
25

0.
26

0.
27

0.
28

0.
29

0.
30

0.
31

0.
33

0.
34

0.
35

3.
0

0.
26

0.
26

0.
26

0.
26

0.
26

0.
29

0.
33

0.
36

0.
38

0.
40

0.
43

0.
44

0.
46

0.
48

0.
52

0.
55

0.
57

4.
0

0.
33

0.
33

0.
33

0.
33

0.
33

0.
36

0.
43

0.
46

0.
50

0.
54

0.
58

0.
61

0.
63

0.
67

0.
74

0.
78

0.
82

5.
0

0.
38

0.
38

0.
38

0.
38

0.
38

0.
44

0.
52

0.
57

0.
62

0.
68

0.
73

0.
78

0.
81

0.
87

0.
97

1.
04

1.
10

6.
0

0.
44

0.
44

0.
44

0.
44

0.
44

0.
50

0.
61

0.
68

0.
74

0.
83

0.
90

0.
95

1.
00

1.
08

1.
21

1.
31

1.
40

8.
0

0.
54

0.
54

0.
54

0.
54

0.
54

0.
64

0.
79

0.
90

0.
99

1.
12

1.
23

1.
32

1.
40

1.
53

1.
74

1.
91

2.
05

10
.0

0.
60

0.
63

0.
65

0.
66

0.
68

0.
81

1.
03

1.
19

1.
31

1.
51

1.
67

1.
80

1.
92

2.
13

2.
45

2.
71

2.
93

12
.0

0.
61

0.
70

0.
75

0.
80

0.
83

1.
01

1.
31

1.
52

1.
69

1.
97

2.
20

2.
39

2.
56

2.
85

3.
32

3.
70

4.
02

14
.0

0.
63

0.
76

0.
85

0.
92

0.
98

1.
20

1.
58

1.
85

2.
08

2.
44

2.
73

2.
99

3.
21

3.
60

4.
23

4.
74

5.
18

16
.0

0.
65

0.
82

0.
94

1.
04

1.
12

1.
38

1.
85

2.
18

2.
46

2.
91

3.
28

3.
60

3.
88

4.
37

5.
17

5.
82

6.
39

20
.0

0.
68

0.
93

1.
11

1.
26

1.
39

1.
74

2.
37

2.
84

3.
22

3.
85

4.
38

4.
83

5.
24

5.
95

7.
13

8.
10

8.
94

25
.0

0.
73

1.
05

1.
30

1.
51

1.
70

2.
17

3.
00

3.
63

4.
16

5.
03

5.
76

6.
39

6.
96

7.
97

9.
65

11
.0

4
12

.2
6

30
.0

0.
77

1.
16

1.
48

1.
75

2.
00

2.
57

3.
60

4.
40

5.
06

6.
18

7.
11

7.
94

8.
68

9.
99

12
.1

9
14

.0
4

15
.6

6
40

.0
0.

85
1.

36
1.

79
2.

17
2.

53
3.

30
4.

73
5.

84
6.

78
8.

37
9.

71
10

.9
1

11
.9

9
13

.9
2

17
.1

9
19

.9
6

22
.4

1
50

.0
0.

91
1.

52
2.

06
2.

54
3.

00
3.

95
5.

74
7.

14
8.

33
10

.3
7

12
.1

1
13

.6
5

15
.0

6
17

.5
9

21
.8

8
25

.5
5

28
.8

2
60

.0
0.

97
1.

67
2.

29
2.

86
3.

41
4.

52
6.

63
8.

29
9.

72
12

.1
6

14
.2

6
16

.1
3

17
.8

4
20

.9
2

26
.1

7
30

.6
8

34
.7

1

1 
Su

ch
 a

s 
fo

r r
an

ge
la

nd
 a

nd
 o

th
er

 c
on

so
lid

at
ed

 s
oi

l c
on

di
tio

ns
 w

ith
 c

ov
er

 (a
pp

lic
ab

le
 to

 th
aw

in
g 

so
il 

w
he

re
 b

ot
h 

in
te

rr
ill

 a
nd

 ri
ll 

er
os

io
n 

ar
e 

si
gn

ifi
ca

nt
).



14

Ta
bl

e 
1-

2
Va

lu
es

 fo
r t

op
og

ra
ph

ic
 fa

ct
or

, L
S,

 fo
r m

od
er

at
e 

ra
tio

 o
f r

ill
 to

 in
te

rr
ill

 e
ro

si
on

.1

H
or

iz
on

ta
l S

lo
pe

 L
en

gt
h

Sl
op

e
< 

3
6

9
12

15
25

50
75

10
0

15
0

20
0

25
0

30
0

40
0

60
0

80
0

10
00

 (%
)

0.
2

0.
05

0.
05

0.
05

0.
05

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.
5

0.
07

0.
07

0.
07

0.
07

0.
07

0.
08

0.
08

0.
08

0.
09

0.
09

0.
09

0.
09

0.
09

0.
10

0.
10

0.
10

0.
10

1.
0

0.
11

0.
11

0.
11

0.
11

0.
11

0.
12

0.
13

0.
14

0.
14

0.
15

0.
16

0.
17

0.
17

0.
18

0.
19

0.
20

0.
20

2.
0

0.
17

0.
17

0.
17

0.
17

0.
17

0.
19

0.
22

0.
25

0.
27

0.
29

0.
31

0.
33

0.
35

0.
37

0.
41

0.
44

0.
47

3.
0

0.
22

0.
22

0.
22

0.
22

0.
22

0.
25

0.
32

0.
36

0.
39

0.
44

0.
48

0.
52

0.
55

0.
60

0.
68

0.
75

0.
80

4.
0

0.
26

0.
26

0.
26

0.
26

0.
26

0.
31

0.
40

0.
47

0.
52

0.
60

0.
67

0.
72

0.
77

0.
86

0.
99

1.
10

1.
19

5.
0

0.
30

0.
30

0.
30

0.
30

0.
30

0.
37

0.
49

0.
58

0.
65

0.
76

0.
85

0.
93

1.
01

1.
13

1.
33

1.
49

1.
63

6.
0

0.
34

0.
34

0.
34

0.
34

0.
34

0.
43

0.
58

0.
69

0.
78

0.
93

1.
05

1.
16

1.
25

1.
42

1.
69

1.
91

2.
11

8.
0

0.
42

0.
42

0.
42

0.
42

0.
42

0.
53

0.
74

0.
91

1.
04

1.
26

1.
45

1.
62

1.
77

2.
03

2.
47

2.
83

3.
15

10
.0

0.
46

0.
48

0.
50

0.
51

0.
52

0.
67

0.
97

1.
19

1.
38

1.
71

1.
98

2.
22

2.
44

2.
84

3.
50

4.
06

4.
56

12
.0

0.
47

0.
53

0.
58

0.
61

0.
64

0.
84

1.
23

1.
53

1.
79

2.
23

2.
61

2.
95

3.
26

3.
81

4.
75

5.
56

6.
28

14
.0

0.
48

0.
58

0.
65

0.
70

0.
75

1.
00

1.
48

1.
86

2.
19

2.
76

3.
25

3.
69

4.
09

4.
82

6.
07

7.
15

8.
11

16
.0

0.
49

0.
63

0.
72

0.
79

0.
85

1.
15

1.
73

2.
20

2.
60

3.
30

3.
90

4.
45

4.
95

5.
86

7.
43

8.
79

10
.0

2
20

.0
0.

52
0.

71
0.

85
0.

96
1.

06
1.

45
2.

22
2.

85
3.

40
4.

36
5.

21
5.

97
6.

68
7.

97
10

.2
3

12
.2

0
13

.9
9

25
.0

0.
56

0.
80

1.
00

1.
16

1.
30

1.
81

2.
82

3.
65

4.
39

5.
69

6.
83

7.
88

8.
86

10
.6

5
13

.8
16

.5
8

19
.1

3
30

.0
0.

59
0.

89
1.

13
1.

34
1.

53
2.

15
3.

39
4.

42
5.

34
6.

98
8.

43
9.

76
11

.0
1

13
.3

0
17

.3
7

20
.9

9
24

.3
1

40
.0

0.
65

1.
05

1.
38

1.
68

1.
95

2.
77

4.
45

5.
87

7.
14

9.
43

11
.4

7
13

.3
7

15
.1

4
18

.4
3

24
.3

2
29

.6
0

34
.4

8
50

.0
0.

71
1.

18
1.

59
1.

97
2.

32
3.

32
5.

40
7.

17
8.

78
11

.6
6

14
.2

6
16

.6
7

18
.9

4
23

.1
7

30
.7

8
37

.6
5

44
.0

2
60

.0
0.

76
1.

30
1.

78
2.

23
2.

65
3.

81
6.

24
8.

33
10

.2
3

13
.6

5
16

.7
6

19
.6

4
22

.3
6

27
.4

5
36

.6
3

44
.9

6
52

.7
0

1 
 Su

ch
 a

s 
fo

r r
ow

-c
ro

pp
ed

 a
gr

ic
ul

tu
ra

l a
nd

 o
th

er
 m

od
er

at
el

y 
co

ns
ol

id
at

ed
 s

oi
l c

on
di

tio
ns

 w
ith

 li
ttl

e-
to

-m
od

er
at

e 
co

ve
r (

no
t a

pp
lic

ab
le

 to
 th

aw
in

g 
so

il)



15

Ta
bl

e 
1-

3
Va

lu
es

 fo
r t

op
og

ra
ph

ic
 fa

ct
or

, L
S,

 fo
r h

ig
h 

ra
tio

 o
f r

ill
 to

 in
te

rr
ill

 e
ro

si
on

.1

H
or

iz
on

ta
l S

lo
pe

 L
en

gt
h

Sl
op

e
< 

3
6

9
12

15
25

50
75

10
0

15
0

20
0

25
0

30
0

40
0

60
0

80
0

10
00

 (%
)

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

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

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

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

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

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

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

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

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

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

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
.4

0
12

.2
3

16
.0

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
.2

6
12

.6
9

14
.9

6
20

.0
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

.2
4

13
.9

4
17

.3
5

20
.5

7
25

.0
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

.8
1

13
.5

3
18

.5
7

23
.2

4
27

.6
6

30
.0

0.
48

0.
72

0.
91

1.
08

1.
24

1.
86

3.
22

4.
44

5.
58

7.
70

9.
67

11
.5

5
13

.3
5

16
.7

7
23

.1
4

29
.0

7
34

.7
1

40
.0

0.
53

0.
85

1.
13

1.
37

1.
59

2.
41

4.
24

5.
89

7.
44

10
.3

5
13

.0
7

15
.6

7
18

.1
7

22
.9

5
31

.8
9

40
.2

9
48

.2
9

50
.0

0.
58

0.
97

1.
31

1.
62

1.
91

2.
91

5.
16

7.
20

9.
13

12
.7

5
16

.1
6

19
.4

2
22

.5
7

28
.6

0
39

.9
5

50
.6

3
60

.8
4

60
.0

0.
63

1.
07

1.
47

1.
84

2.
19

3.
36

5.
97

8.
37

10
.6

3
14

.8
9

18
.9

2
22

.7
8

26
.5

1
33

.6
7

47
.1

8
59

.9
3

72
.1

5

1 
Su

ch
 a

s 
fo

r f
re

sh
ly

 p
re

pa
re

d 
co

ns
tr

uc
tio

n 
an

d 
ot

he
r h

ig
hl

y 
di

st
ur

be
d 

so
il 

co
nd

iti
on

s 
w

ith
 li

ttl
e 

or
 n

o 
co

ve
r (

no
t a

pp
lic

ab
le

 to
 th

aw
in

g 
so

il)


