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Abstract

Artificial disturbance in mountainous areas increases the sensitivity to erosion by exposure of the subsoil with a low loam ratio to the
surface. In this study, rainfall simulations were conducted to evaluate the erodibility of sand and loamy sand in the interrill erosion by
the rainfall-induced sheet flow. The mean diameters of sand and loamy sand used in the experiment were 0.936 mm and 0.611 mm,
respectively, and the organic matter content was 2.0% and 4.2%, respectively. In the experimental plot, the runoff coefficient of overland
flow increased 1.16 times in loamy sand rather than sand. Mean sediment yields of loamy sand and sand by sheet erosion were
3.71kg/m*hr and 1.13kg/m* hr respectively. The erodibility, the rate of soil erosion for rainfall erosivity factor, was 3.65 times greater
in loamy sand than in sand. As the gradient of the steep slope increased from 24° to 28°, the sediment concentration and the erodibility
for two soils increased by about 20%. The erodibility factor K of sandy soils for small plots was overestimated compared to the measured
erodibility. This means that RUSLE can overestimate the sediment yields by sheet erosion on sandy soils.
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Fig. 1. Schematic of rainfall simulator (a) and experimental pictures of disdrometer pasivel measuring rainfall kinetic energy (b) and steel

container to measure rainfall intensity (c)
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Table 1. Texture of soils using on erosion experiment

Texture Sand Loamy sand
Clay (%) 1.0 3.0
Silt (%) 4.0 14.1
Sand (%) 73.0 80.4
Gravel (%) 22.0 12.5
Mean diameter (mm) 0.936 0.611
Bulk density (g/cm?®) 1.78 1.10
Organic matter content (%) 2.05+0.08 4.20+0.09
Share strength (kg/cm?) 0.480+0.048 | 0.599+0.072
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(b) Saturated sand

(a) Torvane test

(c) Saturated loamy sand

Fig. 2. Torvane test of saturated sand and loamy sand used on sheet erosion by rainfall simulation
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Table 2. Relative comparison of rainfall factors, runoff factors, and sediment factors for loamy sand and sand

Rainfall Rainfall Rainfall Rainfall Runoff Sediment | Sediment Sediment
. . .. . . Runoff X .
Texture depth intensity | kinetic energy | erosivity factor depth coefficient yield |concentration| response rate
(mm) (mm/hr) (I/m?) (10’Y-mm/ha-hr)|  (mm) (kg/m*hr’)y | (kg/m®) (ton/ha/EI)
Loamy sand | 47.2+9.9 | 94.5+19.7 1,626+224 157.8+£53.7 43.9+£10.2 | 0.93+0.05 | 3.71+0.75 | 42.7+6.73 | 0.124+0.026
Sand 50.7+£10.2| 101.5£20.4 | 1,709+240 178.1£58.4 40.74£8.5 | 0.80+0.06 | 1.13+0.29 14.1£3.5 0.034+0.010
Ratio 0.93 0.93 0.95 0.88 1.08 1.16 3.28 3.03 3.65

A2 H] = 0.124 ton/ha/EIR AFAE 0.034 ton/ha/E1H T}
Mt 3.65 vl ZAch AR A E ot fETo] S ot
2 g4 o2 Frlsh= vl IAE B AtHFig. 5). ESH
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T} A7 AL 40 0] S7tel] of sl AR Hl = AL E 2] 79
18.3% S7F5FAL, FEALEE 19.6% S7FSHAH.
SIS trdo 2 A BG4 gl SEMMA

(Park er al., 2012)= A Z3-9-AP ol ol &Y B 4]
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AZ 2= E o]-&oto] o538 A4S 5ol AAlR F A E
HEoltt. 2 2220028 B FARl o5l At 1A1%E
W7 113.5 mm/hr@} & 795 959 mmol] 2Ja) LAY
S EFA Ak Ielotal Qlrt AREA] o] A= 9.74 m?
o] AR ZZ o] A HHAEH A A1ZEL. 159,17 ton/ha O 2 TF
= 2= Fol 7P Zith B2 AP B0 AL A BHS Hal
iz AP O] T E-E-220% OISHH o.M, AR 27.8° 2 78
AFGATE. 0] 733 Aol thet 7 A 5 1A} EL 2,426.2
(10"J-mm/ha-hr)2 4] ZHAHE-H]=0.067 ton/ha/EIS H 3
o}, S LR A APl ool F HA R 2 AR QI ER
O] A= 80.06 ton/ha O]}, ©] ZF0] HAL16.37 m?
o]aL, k= 21.5°01H, A I 52 30% ©I5H]1 3olH.
o] EqFdAof th§h H418H-8-H]|=0.033 ton/ha/EI12 A =]
otk B A3 o] o] Z k2o oot AFR E o] K Alut-Sn| ol &
oA HF 2ol ofgh ARG H| 7L FARES ZRl1g 4=
QUTk 13U 70 iRt AEARE B WA, 2] ml 54
g] 59 2fo]7} Q17 whzell A A2 e H] o]
o7} g g sfct.
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ofl g ok 710 Ao ot FEAESF AP ES

& 7¥7F0.1113%0. 030—204 EAo]| oJ5)| 3.27 e
A3 Aol g HA. =4 E/J& ©-8RFRUSLE®
A= 2424 0.65070.571 2 TA] 1.14 8 <] x}o]i
Ch(Table 3). RUSLE®] F X142 B3 E5of thgt APA Zo
ZSARRAL, T FQ1A}, EFREZNAIATL E 1,08 o) B
o] 414412t k5 vrepdich, T8 B @z A0 AbE 2
oje} AtE ol 2] ¢7] tiEell LS /IAF 10] ohH, B
Foll AL AF A BHE 1 55H= TEAE 2851 ¢
& 10] opth. w2t Eq. (4)2F @] -0l ot A=
AV 4373 Aol A Lol A1zret w5 1o whE B
o] Zasjtt.
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2] A| T g 7Fskelet. A5t EFR A=k RUSLES] 25l
LojH EoFdAlgRS H| W3t Fig. 794X RUSLE 2 &g o] A}
AEof thol] EFA S T | Soh= A o= ZRIE ik
RUSLE= ¥F E59 AFHZ 0] 22.1 m, AFAZ3AF9%9]
QAR ALH || et EQFA AA-S Foll N E A= Al
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TR A7) g Zof] AL of] /lofA] Z4-9- % (splash)

1o

5 OE
L
R

[0

i
i)
ot

® Loamy sand

25 {1 @Sand

"
o # [}
z e
= 20 o ®oe - -
o e
S .
o L]
) ”
= L ] 4
=
£ 15 s ®
ﬂ‘ - ra
._é . s vy =0.03x
9 s - =-0.203
“ ;
T 10 B o
g
3
z
o -
3 .
.-
= oo g ,.-ng:* o mo

Els,{107)'mm/ha-hr)

Fig. 6. Erodibilities measured by rainfall simulation for loamy sand
and sand soils

Table 3. Comparison of erodibilities measured by rainfall simulation
and erodibilities evaluated by RUSLE

a o1 e1e b: o1 e1e
Erod%blhty Er.odll?lhty “Erodibility .
by rainfall | considering LS Ratio
Texture ; . by RUSLE
simulation factors (tons/ha/El) (c/b)
(tons/ha/EI) (tons/ha/ET)
Loamy | 4 111 0.312 0.617 1.98
sand
Sand 0.030 0.084 0.571 6.77
Ratio 3.27 3.27 1.081
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Fig. 7. The relationships between measured sediment yield and sedi-
ment yield simulated by RUSLE for loamy sand and sand soils
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Sff Al 74 7H/d-2 REgstar Q7] wiioloh. A SE
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port) A|Z|A|9E AFHE O] 52 B A= o SAIE &= 3171
Zof| A EO A 2 2-2 EoF A8 Hol Aolch &
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£ 50| AHEYE, ¥E, 12, AFSE}F -2 9|
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A dAH oz 28-S Alolgl= YREERI /o] e Z110
A] Efget Z1o] obthGomez and Nearing, 2005). Park ef
al. (2013)2 APAE 2] 2| wekAbd ol A o] o} Bl ol of] wh
E EFHA O A E e o] Ad-E Fof et Aut oF
ZAAN5°) ETE F7AK20°) oA THl ol ot EGRIA Mta
WA o= & A2 gRlskinh g At = thRl o]
H|TH B ot 4v] H-2 EAMGE S-S H AR, 373 AlA =
H|ohgl o] s Kok 2u) O] EARGES 57HE Hlth WS
SOl A1 P ALe] Z 9= HITHFAPA S AKX &7 A
798547 5ol 27| 715k vh, AlFS-go] A]H)
A1 F7AY] 7<= o] 27|tz th e =2 1%t
EGAHA| o Ao S7P EG AR EEE R ]'/\/\T 7=
o] ZA] 7115 eh EE O] Wik = AE A Q] R oF - 1o}
O] FoFS =t T2 B HT o] E Bt =2 %%ﬁ’_}oﬂ
‘3—51'% EGA o] ARt &
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Klaveren and McCool, 1998). LA E&Fo]| 2}-8-51= HIvk-&
o] ZAL2 n|Alet ESF RS St B4R ofl o]l 2| &

S HISHS 0 7 ghEtt B2 (crust layer) 0.2 47
o] REE MRS HAAPA, ARFEFTET7HA T
Ao g2 S F7M7= IS X T (Bradford e
al., 1992; Nam et al., 2015). T3F A &2 Z4AL 571t S|
Z7¥otal, B 7hakE ZArd oA = B B2 A EL R A
H oK Fullen et al., 1996). A AE} HE 142 B
25 B 7) 01, Ao EGY AT ASA7| = EAaE
ZefRict.
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