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A Study on the Estimation of Soil Erodibility
Factor in Revised Universal Soil Loss Equation
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This study presents the range of sediment yield and the range of the soil erodibility
factor when sediment yield'is estimated for Jeju area by using annual mean sediment
yield of normal rainfall year and sediment yield due to a single heavy rainfall with
Revised Universal Soil Loss Equation (RUSLE) model. The ranges of specific factors
considering the characteristics of the site were presented after the equations for
sediment yield estimation were reviewed and the field measurements of the area in

study were analyzed.
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Tablé 1. Calculated table of R value

Tine Total uifeLlive L Average Ms:;":::"[‘)" ¢ - a
period r(a.:\rlna)ll t:ru:.lllna)u thr) ((a‘:::i)" il\(l?nf::l)lv (Marha/nm) | EE-e- P L YE-LJ L Qarna s mimhn
6/1-2 27.0 15.7 9 3.0 19.0 0.16 2.52 47.82 5
7/13-14 68.0 54.2 15 45 29.8 0.176 9 56 284.91 28
7/28-31 329.0 3135 19 17.3 97.5 0.227 71.20 6.943.15 694
8/7 700 56.2 " 6.4 325 0.189 10.63 345.44 35
8/19-24 178.0 162.9 42 42 58.2 0.174 28.31 1648.49 165
ol2]g 22| & olgslo] 374Hl AHM ZA Table 2. Comparison with R value
g 739xtgd hE R&S 927 107(]01113,/ Average annual Sin Test penod
s gle stonm
rainfall {6-8 months)
ha-mm/hrelc}. e
/ 636 2215 g2?
mm/h
Table 3. Sediment yield
A K
, . Area s N N Sediment
Zonoe Tirne pariod (kaf) (.1 :)x:.:.//'::: (::;.'.‘/)h 1S « t yiold (ton)
6/1-2 5 2.9
7/13-14 28 16.0
i 7/28-31 0.038 6949 0.25 1.20 1.00 Q.50 395.6
8/7 as 20.0
8/19-24 165 94.1
6/1-2 5 20.3
7/13-14 28 113.7
" 7/28-31 0.275 694 0.21 1.42 0.99 0.50 2.817.1
8/7 35 1421
8/19-24 165 669.8
6/1—-2 5 11.0
7/13-14 28 61.6
Hi 7/28-31 0.146 694 c.22 1.67 0.82 0.50 1.526.3
8/7 35 77.0
8/19-24 165 362.9
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Fig. 3. Temporary water storage tank diagram
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Fig. 5. Water leve} on August 23th



e g e

1{ oowv

150 bt

k

Fig. 6. Water level on August 24th
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Fig. 7. Triangular weir

Table 4. Measured streamflow

Test veanht

08-07 298.69 m'

08-23 15.05 w'
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Table 5. Measured sediment yield for each zone

Location ! 20ne I zore fzone
Date 08-08 | 08-25 | og-or | 08-26 | o8-01 | o08-26
Atpa

540 £.135 30 3.128.84
{m)
“V”'“:{:)"“”'"' 067 | om | ooss | 006 | 0132 | o2

V"";"’]'" y6r | aaw Jomoa | isene a3 { oo

Unit weight 142 1.40 11
1'm)

Se"'?l?n']y‘e” s1e | 636 |3ses2 | 223.92 | s7a08 | 12692

Suspended
lnad 165 | 1830 - - - -
{1on)
Total 7
o 670 | 2075 | 3m6.52 | 22332 | 57408 | 12602

Table 6. Estimation for suspended

in zone |

sediment load

Otriore Water
281.95 .
281.90
28185

v 28180 ¢

m .
28175 |
28870
281 65
281.60 6 7 8 9 10 t

12.3 4.5 ) )
Dbetye 281.80 281,81 281 90 781,75 281689 281.74 281 73 281.74 281.72 2B DB D
Bk 28181 25182281 90 201 77 281,89 281.75.281 7S 261.75 3B1.74 2B1 7281 90

Fig. 12. Heights in zone 0
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{iym’) {ton)
08-07 298 69 0.00553 1.65
08-23 | 45.05
1.188.46 0.01548 18.39
08-24 | 1,143.41
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Table ?. Comparison of sediment yield

Sediment yietd (1o}
2one | Time peniod C
cakulalion Actual measutement
6/1-2 29
113-14 16.0
[ nA-3 3956
8 200 679 29
8/19-24 9.1 24.75 180
61-2 203
i34 137
23308 386.52 758
1 1i28-31 28111
&7 1421
8118 223.32 84
6/19-24 6698
6/1-2 "o
Thi-14 61.6
1,587.9 §74.08 2.1
[] 718-3 1.526.3
87 770
- 4399 126.12 349
8/19-24 %29
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Table 8. Sediment size of soil grain

Classification Particle size
range (mm)
Gravel >2
Sand 0.1~-2
Very fine sand 0.05~0.1
Silt 0.002~0.05
Clay <0.002
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ustn Aesh e e dnsl dn iy | 5 |oorom| P | o0
Z3) w53 kg B svdviom | oo o | 86900 c
wheba] Kglol 4a& 1 E912h: 0.lmm oyl ~1.4x10
olgle] Q1AL /B MlAel AL KakE kmatkem| 3 | 02008 uxj-osemo* B
#5-sfeletn Atadrl loery serd 56x10™
s loam 2 08020 ~1.7x10° A
. sad 1 >240 >1.7x10° N
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Fig. 21. Triangular diagram for calculation of soil
erodibility factor
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Table 11. Guide to Selection of Si and Py

S Siruciute [ Peeabity ] Soi Texture (Rawis el al., 1982)
1 { very fine granular 1 | Rapia Sand
2 | boe grandin 2 | Moderate 1 rama | Loamy sana. Sandy loam
3 [ Modeiale 3 | Mwkerale toam. St lam
of coarse graniar 4 | Stow to moderate | Sanay clay loam Clay ioam
4 | Biotuy. platy, masswe | 5 | Slow Sity clay loam, Sandy clay
6 | Very sluw Sity clay, Clay
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Fig. 20. Permeability grade and range of
permeability factors in zone Ml
Table 10. Permeability class and range of
modified permeability factors
[ Previous Mudified
I)Ln:,;‘:;'my Permeability Permeability
factors (cm/sec)| factors (cm/sec)
6 < 2.8x107° < 2.8%107
- 2RXI0 < [ 2sx10°® ~
9 -5 -5
5.6x10 8.0x10
4 5.6X10™ ~ 8.0x107° ~
1.4x10" 2.1x10!
3 1.4x107" ~ 2.1x107" ~
5.6%10™* 5.9x10™*
9 5.6x1071 ~ 5.9x107" ~
S LA (LA LA LU
1 > 1.7x107 > 1.7x107
USDA 2Rdoll 23t Kot =8
Erickson® Kg 3% 428 =#E ol 88
o K@tg Mgt wie 2, HE, JE 9

A Al EflAte) Fdulz ERd Kat
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Pig. 22. USDA soil classification
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Fig. 23. Permeability classification by soil properly
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