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Abstract

There are about 17,000 reservoirs in South Korea and the reservoir failures repeat almost every year. Although
many factors influence the failures, we focus on the effects of the ratio of basin area to capacity (B/C
ratio) in this study. Especially, the effect of the B/C ratio looks more remarkable in small and medium-sized
reservoirs which do not have sluice gates to control floods. First of all, we build up the database of reservoir
failures in South Korea for a statistical analysis of the risks with B/C ratio. A total of 170 failures were
collected from the multiple sources such as request of information disclosure, literature review and media
report search. We failed to find out the specifications of 33 failures as they were abolished due to breach
of reservoirs. All small and medium-sized reservoirs in South Korea were assigned into five categories
by the B/C ratio, and the failure frequencies were analyzed in each category. The results showed a qualitative
trend that the categories with a larger B/C ratio had a higher frequency, but the limitation was found

in a quantitative analysis of risk sensitivity.

Key words: reservoir, reservoir failure, reservoir breach, capacity, basin area, risk

. A&
2017d 7€ 169 A2 A 90mme] HFE57F
ik Aol BASAT A A, g
=

FE 770 b 008 91 B8 e AR
SHAE SAH 7 W 7HA A,
ettt ojeh e He] $FS
A3 E oF7] U hByun, 2017; Kwon, et. al., 2019). ©]

Aol A8 AR HHS BAS B AL A4 &

PAe] T 2A =YO R I Beae F5
7HA] ol H T Aol th(Yoon, 2017).

A FAHA L ¢71kiE FY JS Agste
2 f9w A 2,703ki thH] 1/4 $FEoE YTk

T AFEEF 1,5005F EOE Ad 299 £
oiH] 11939 E3s)7] 7o AR Ho2 BF
1 Y ThKim, 2018). FAFT} Zo] A ekel| w]s) 2

it

FA 2 AT A DSk 29L e 7B
e 43E ol o

e e
2]
o,
o
=)
X
I-'V
~
e
3
e
re
2
X
12
2,
=
ry
i)
ofN
fol

“ Corresponding author: Young Kyu Lee, Tel. +82-31-887-6718, Fax. +82-32-887-6720, e-mail. youngQLee@kfpa.or.kr



102 Crisisonomy Vol.15 No.11

S u 9 02% 5 6lam7t B o) F @ FF
53E Sk § BA, HTEAE o 19999
89149 HFa57t A ojddle ¥ 9% 5 40m
7HOA FUER. F Ak S SE s Al 2
gE Yo FA=RRIAE 25| F9 s}
T7H AT o] B Sde] FHoR FNS9 9

}.

B oopyet AFA AL o7t HaL gk 2018 7
4 1¢Y A BT ZAAFAT} 2= AT LA
FAE 194530 FFEJLH 0.8k o H 23
0935 B9 AFEFe 2te 2 ALA o|th(Lee,
2018). LA A9 < (ha) AT HHHE) vl 8.6

2 2op7de] SRS 1) 009 T of o2u) A,

A4 A1 DBE T8¢t A5 tinl 44
B AFA AL BAE 7o R ALA B gaa

wsE BAss

Il. = X=X| AL DB 3%

U A5A 9] B FAL BRFOIETA
A2 e 6£7510P24H% AR} B0l &

©
N

1
F4 A}L DB 752 AT} F=isolEE At
FolA F5e Aaaks olgfe]

& Fao] T 454 A DB

o=t
)
>

==

-
=

Number of failures
o

(- -

-

2002 2006 2007 2010 2011 2012 2013 20

._.

2015 2016 2017

Figure 1. Yearly failures distribution of Korean reservoirs since
2002 (MOIS)
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Table 1. Distribution by failure modes (MOIS)

Failure Modes Reservoirs
Breach 24
Piping 12

Etc. 8
Total 44

Table 2. Distribution by hazards triggering failures (MOIS)

Hazards Reservoirs
Rains 22
Typhoons 7
Etc. 15
Total 44
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Figure 5. Yearly collapsed reservoirs in Korea(Kim, 2015)

Reservoirs (Constructed) Local Year Hazards Description
Daebul (1974) Jinan-gun 2015 Aged Piping
Naengcheon (1957) Yeongam-gun 2016 Aged Piping
Top (1945) Yeongcheon-gun 2016 Aged Piping
Yongyeon (1962) Cheonan-si 2017 Rain Breach
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Figure 6. Yearly failures distribution in Korea (present)
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Table 4. Categories for the ratios of basin area to capacity

Categories Ranges Reservoirs Proportion
075 = Z :
l (121 = B/O) 3,561 223%
025 = 7> 075 :
. (2.16 = B/C > 121) 3,053 19.1%
025 = 7 > -025 :
i (3.82 = B/C > 2.16) 3,296 20.6%
075 = 7Z>025 :
v (679 = B/C > 3.82) 2,693 16.9%
Z> 075 :
! (B/C > 6.79) 3,362 21.1%
Total 15,965 100.0%

where Z=(InB/C)- u)/ o
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Figure 11. Frequency of failures in the categories
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Figure 12. Frequencies of breaches in the categories
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Table 5. Relative frequencies of breaches in the categories

Categories Reservoirs Breaches Frequencies Relative
I 3,561 13 0.3651% 0.80
Il 3,053 9 0.2948% 0.65
Il 3,296 15 0.44551% 1.00
v 2,693 16 0.5941% 1.31
Vv 3,362 20 0.5949% 1.31
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