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Abstract

The rainfall intensity-duration curve (I-D curve) was used for selecting the dredging time of sediments
behind a debris barrier which is located at the study area in Inje-gun, Kangwon Province. The I-D
curve was newly suggested by using the data of rainfall-induced landslides for about 30 years from
June to September in Kangwon Province. According to the monitoring results, the landslides have
been not occurred during the monitoring period of the dredged sediments management system at the
study area, and also all of the rainfall events were located below the I-D curve. The weight of the
dredged sediments measured at the management system in the field was increased but the weight
increment was small. It means that the increase of the dredged sediments was not the effect of
landslide but the effect of soil erosion at the ground surface due to heavy rainfall. The weight of the
dredged sediments behind a debris barrier could be known in real time using the rainfall data measured
at the management system. Also, when the I-D curve is used with the management system, it is

possible to select the optimum dredging time for sediments behind debris barrier.
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Fig. 1. Schematic diagram of the dredged sediment management system (Song et al., 2018).

Table 1. Measurement units in the dredged sediment management system (Song et al., 2018)

Measurement list Measurement units Model
TR-525M, Texas electronics
Rainfall Rainfall tipping bucket - Resolution : 0.1 mm
- Accuracy : 1.0% up to 50 mm/hr
CWL-5, ZIS
Water level Water level meter - Rated capacity : 2-5 kgf/em’

- Rated output : 0.6-1 mV/V
Self-production

Weight of sediments Load cell system - Rated capacity : 0.1-15 tf

- Rated output : 1-1.5 mV/V
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Table 2. Precipitation data during the period of landslide occurrence (Gunryang observatory)

Maximum rainfall intensity 1-day maximum accumulated rainfall ~ Accumulated rainfall (4 days)

Location -
mm/hr date mm date mm period
InJ.e-gun 2007.
Inje-eub 62 2007.7.15. 227 2007.7.15. 474 7172720
(Gunryang observatory) T
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Fig. 2. Location of the dredged sediment management system (Song et al., 2018).
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Fig. 3. Panoramic view of the dredged sediment management system in the study area.
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Table 3. Number of landslide occurrence according to chronological period

Chronological period No. of landslide
1970s (1970~1979) 7
1980s (1980~1989) 2
1990s (1990~1999) 8
2000s (2000~2009) 14
2010s (2010~2012) 6
Total 37

73 A == 71874 E|o] A (http:/kma.go.kr) oA AlEoh= 71V HE40] AHE AR 2 257 134 Automatic
Weather Station: AWS) 2] 27 42t = o =7 At e - BA| | Zu|o] 2] (http://wamis.go.kr) ol A Al5-oh=
SEE 9 A g AL SRS A0 A AR S Telsto] F 467 TEAL] AT FARE 01851
Tk Table 4= 2 A-ollA] -85 713054 45 Hehd Zolt.

o 7R Ab R = AT HHAIR] 3 0 2 BE] 71k ARt 2ol $14]

Ao 2] 7| EATIR] Q) ATl WA O 4.6+ 2.9 kmol| SiESct

<
N
~
O
i
B[}V
b
)
=
W
n
ol
ol
2
o
A
R
X
Ru)
i)
o
By

Table 4. Number of weather station applied in this study

Number of weather station
KMA WAMIS
WS AWS MLTMA KWRC
15 3 24 4 46

KMA: Korea Meteorological Administration

WAMIS: Water Management Information System

WS: Weather Station

AWS: Automatic Weather Station

MLTMA: Ministry of Land, Transport and Maritime Affairs
KWRC: Korea Water Resource Corporation

Total

RS B 0% 5-20] G0l B AN M RE] A B RS 2 Tl B9 Apko R el
1 oo TRt 7= A]&A K Duration, hrs)} 8739745 (intensity, mm/hr) & 7Al4Fsto] 5-38513I0L Fig. 4= 79414
At Bt Aol digt JfAE PR Aot of7|A], G- eAMES A8 (National Institute for
Disaster Prevention, 2005; Saito et al., 2010; Yune et al., 2010)°{|A] AJA|SH o] what 7-7RA] 4 2|4 24 A)7F o))



Serial rain
Antecedent rainfall (Cumulative rainfall)
| T f@meoeeees >

_ 7-days antecedent rainfall * 1
o " """""" ' ------- ------ i Landslide
= : ; ; : ! 1 : occurrence
& f ! : : 3-days antecedent rainfall

| E e

i : : : : E iNo ramfaII-

: t ' ! g i (24hrs) :

ARATEY GH173-9-0] 7397 I o A &A1 7ke] A= Caine(1980)0] AIQFRE A1S o] 85151 01, o= 4] (1)2 et

-

I=aD" (1)

A7, e Bt (mm/r), D= ZFAEAR hrs), a2} s& AlFelth
Fig. 5 74 2| H ] 973 et - AIEAI ] tieh ABEAIE Uehd Zlolot. Z17oll A Ha vpef o] 7397t
d

PP AISARES W] PAE HRIrk o, AP R d-9-0] 7 g - AEAR ] iRt AR (threshold)2 ]

oF9] 2 7102 Aot oot Zo] A 7Tt 2 &Aool et SHAE AL 4] (2)9F Zo] Lehd &= QF
I=11.72D "2 2
100
. [ )
E o °
£ o . '.
- 10 I=11.72D0.20 [}
3
=
1
1 10 100

Duration, D (hr)

Fig. 5. Proposal of the threshold between rainfall intensity and duration to predict landslide occurrence.



ZQARE 0|3 AT HIH EIB0| FAAP7| 47

19

A17) AQPE 797 0} 7 A A7) EATAD curve) S o] 851] A o] Tig AbAe] A Fs A T
olshot] HTARE B4 4 I, vhet Aok SATA(LD curvey S ZTSH= Z97H IR B9 ARHALS
Sk AMtEO] A Ns o] ol i AR el Sl 2Rl E pelo] 5012 7] golof 8 Aoltt

= £l [=] n] 2
Sz EN Y o
4z

Aol A AR v EU AR Pl ATlol ] S 29 AR S Bastel AfE Aol RS BlskaL, o]

Fig. 62 tVdA| Sl 21 At =9AE o185t 2ol mbe ARy H Hfﬂoﬂ*ﬁ THHM— ‘/}E} 7]

)

[r]R]of A Bz vieh do] 47131220178 59 1745H 108 12 27kx]0|H, A7 | o] A El= 971 ) 6%;1
221980 fole] AR RIS 8l TSIl B el 0] 2971 37 1SHE 4 A HiRle] 9% 5
wglo 2 Z7fohe 20 2 Uelith. £5] 40 mm 0Vde] 79 o] dAshe 9 At vwe] =94 Fol] 271t

100 30
—Daily rainfall (mm)
—Water level (m) 25
80
20
Eoal 1w €
£ ©
; 1.0 z
£ =
E @ 0s &
e W s
0.0
20 +
j‘ -0.5
0 |[L|hl|ﬂlll\!"ﬂ‘ [‘L L 4.0

17/5/5  17/5/25 17/6/14 17/7/4 17/7/24 17/8M13 17/9/2 17/9/22 17/10/12 17/11/1

Measuring time

Fig. 6. Variation on the water level behind debris barrier according to rainfall.
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