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ABSTRACT

The rainfall kinetic energy equation derived in the USA has been used in South Korea to quantitatively estimate the amount of soil
erosion caused by rainfall for the past 40 years. It is critical to analyze the characteristics of rainfall kinetic energy that causes soil erosion
from measured storm events in the study area because the characteristics depend on climate, region, and time. The purpose of this study
is to analyze the characteristics in Seoul, South Korea, and the data of the Parsivel rain gauge measured in Seoul for 3 years was used
for the current study. This study focuses on deriving the relationship between rainfall kinetic energy and rainfall intensity among the
data measured by the Parsivel. The new rainfall kinetic energy equation in Seoul is proposed and compared with the previous equations
used in South Korea.
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A7, RE ZFARPRIAY, B ZEOlTA, Laxs < 302 3
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SlUARE &7t skseld Yk uf, A&l 7kshs AuRlE
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Kim et al., 2017).
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e, =11.9+8.73log, 7 (6)
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Table 1. Previous Studies in Korea
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£ otk o] 21 Eq. (4)9] FeiE 7R A --selirAe =
A}, Brown and Foster(1987)¢] 213} HlasjH ks uj, A<= 7kl
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Noe and Kwon(1984)2 19801 6~99 2 1982\ 6~9¥ 2]
A& AR 1983 69 7IREe] AN S F 80170
T HE tlolHE Ak g A-welluA A AlRbs
v} 9lom, Kim et al.(2010) 2008'd 8¥<] 13] 593}
2009 892 23] T9APES Uz SE ] 4237 dolElE
2Aste] QMg AR 9] A e-selluA 4k F=gk v Itk Lim
et al(2012)2 2010 1~79 7IZe] oA #)4e] 177) Z9APES
o g S8 wele =43 1,8417) HolEE B4lste] A
2172 7F5-2-5ouA 4 H=38193ck Lee and Won(2013)&
2006 9UFE 20109 59 7|3t Sk 12 T 2501770

Literatures Rainfall Kinetic Energy Equation (unit) Region
) Noe and Kwon(1984) log(e,, ) = 1.0840.136log(7)  (J/m?/mm) Seoul, Suwon
) Kim et al.(2010) €, = 10.47+2.47log (1) (J/m?/mm) Ansung
) e, = 24.49[1—0.73exp(—0.13D)] (J/m?/mm) )
3 Lim et al.(2012 D
3) im et al(2012) Sy /1) acjeon
4) Lee and Won(2013) €, = 30.03[1—0.74exp(—0.0687)] (J/m?/mm) Daegwanryung
®) Lee(2015) €., = 8.175+3.896In(27) (J/m?/mm) (DH2)H(3)+H(4) Average
Empirical
in et al. =1037"/° Jim?/h (Emp
6) Shin et al.(2016) € (J/m?*/h) approach)
@) Kim et al.(2017) e, =5.9517"% (J/m?/h) Yongpyung
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QJr} Lee(2015):= =rioilA] 7iHE Noe and Kwon(1984), Kim
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U M3 =, Kim et al.(2010)2 ¢F4 A4, Lim et al.
(2012)= thA A4, Lee and Won(2013)2 ti## A7, Kim
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Fig. 1. Laser-Optical Disdrometer
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Fig. 2. Scatterplot between | and KEV
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TRlEE Bl TRt go] HALAS Fal B9 FIA
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e, = 8-163+1.949In(J) (10)

A7, e, 1= WA B2 FANIAU M mm), 1= B9
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In(e,,)=1.862+0.331In()) (11)
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YA} §8k8] S7181A| 9 5788 sk sk Al tale]



70

60

50

Rainfall Kinetic Energy(J/mzlmm)

0 20 40 60 80 100 120 140 160
Rainfall Intensity(mm/h)

(a) Scatterplot between | and KEV

3600

3200 ’

2800

2400

2000

1600

1200

Rainfall Kinetic Energy(J/m?/h)

800

400

0 20 40 60 80 100 120 140 160
Rainfall Intensity(mm/h)

(b) Scatterplot between | and KER

Fig. 3. Relationship between Rainfall Intensity and Rainfall Kinetic Energy
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7A€ HIAIRE BB URimh), [+ A=
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FAEE 202 YeRIA, o]d] £ atele ZeAawr) 25
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Fig. 4. Comparison with the Previous Equations
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B AT sk AU 2he A8 drdTel vl
3171 9l8le] A8 e FeuArlE Fed o AAIze] =9
© Ad=e] 3 s A8ste] 2ARIIE dlg E¢] Kim
et al.(2010)2 A=A ol 249457} 40 mm/h$iaL, Noe
and Kwon(1984)¢] 9= | 97427} 70 mm/h$ick. £
SHrellx] fr=gh Eq. (11)7% Table 1] AJAJE =] 2d8) 32
57 73 FeuiA 2] 2 =e] - EolHR2RI Egs. (D-9)E
3| Fig. 49 VERNITE Table 2= A AT S5 237
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Table 2. Comparison between New Equations and the Previous Studies for KEV

Classification Rainfall Kinetic Energy Equation (J/m?/mm) R?
This Study (Eq. (11)) In(e,,, )= 1.862+0.331In(J) 0.56
Noe and Kwon(1984) log(e,,) = 1.08+0.136log(1) 040

! (R=0.63)
This Study (Eq. (10)) ey, = 8.163+1.949In(2) 0.53
Lee(2015) e, =8.175+3.896In(7) }
Kim et al.(2010) €, = 10.47+2.47log(1) for Ansung 0.24
Lim et al.(2012) e,, = 11.52+2.71log(J) for Daejeon 0.41
40 5000
36 4500
fg\ 32 £\=‘ 4000
E 28 E 3500
= =
2 24 £ 3000
] £
= 20 -: 2500
.§ 16 E 2000
E 12 “E 1500
£ Legend ‘= Legend
& & ® o o Limetal(2012) & 1005 ® o e Limetal(2012)
—m- Shin et al.(2016) —m- Shin et al.(2016)
e Kimetal — == Kim etal(2017)
4 — $h|s s:utlilvmﬂ) 300 — '|K'h\5 Szud‘l '
0 0
0 20 40 60 80 100 120 140 160 [ 20 40 60 80 100 120 140 160
Rainfall Intensity(mm/h) Rainfall Intensity(mm/h)
(a) Scatterplot between | and KEV (b) Scatterplot between | and KER
Fig. 5. Relationship between Rainfall Intensity and Rainfall Kinetic Energy
Table 3. Comparison between New Equations and the Previous Studies for KER
Classification Rainfall Kinetic Energy Equation (.J/m?/h) R?
This Study (Eq. (13)) e, =6.4397"* 0.94
This Study (Eq. (14)) e, = 10.529717 (7> 25mm/h) 0.84
Lim et al.(2012) e, =15.17"" for Daejeon 0.98
Shin et al.(2016) e, =10.371/9 Empirical approach
Kim et al.(2017) e, =5.9517"% for Yongpyung 0.90
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AT, Fig 4ol & < Slel, A& Aol -2 seluiAl
= Noe and Kwon(1984)2] Jﬁ’«,r‘_’—%ﬂ]ﬁﬂ“ﬂ} Bl of,
749735 30 mm/h o5l A9 FY FAEAA 2R ks
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w3k i Aol =3k Lee and Won(2013)9] 73-9-8-5011L]
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FouIA] 212 Shin et al(2016)3} Lim et al(2012) 27+ H]m3He
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oUAIZF okt A VERIAIRE 40 mm/h o) Foll= FUdH
FEd o AR SR AR TR
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