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Abstract

The current approach to reservoir safety management in South Korea mainly focuses on reducing failure

rates. This approach may help minimizing failure incidents, but fail to efficiently manage risk to life and
property. To minimize the losses from potential incidents in reservoirs, the paradigm shift to the social
risk management would be needed. For a more effective reservoir management from the perspective of
social risk management, an accurate prediction and illustration of the consequences from the failures is
critical, such as spatial mapping of inundation hazards due to reservoir failure. In this study, we developed
the mapping tool illustrating dam-break inundation hazards using spatial data to support the new paradigm.
The inundation hazard maps were found applicable in practice according to the comparation with the historic
failures. Its practical effectiveness was also confirmed because it took only several hours to create hazard

maps for hundreds of reservoirs.
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Figure 1. 8-directional flow model
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filled sink
% Source: https://pro.arcgis.com/en/pro-app/tool-reference/

Figure 2. Profile view of a sink before and after running Fill

I remaved peak
% Source: https://pro.arcgis.com/en/pro-app/tool-reference/

Figure 3. Profile view of a peak before and after running Fill
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Table 1. Indicative dam failure impact zone distance

(ML, ?\?er;fiiters) Indicative total distance downstream from dam
20,000 Up to 60km
2,000 Up to 20km
200 Up to Skm

% Source: Queensland State(2018).
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Stream represented by FDM

hy(D) = ¢, 51D

Flow length, I(n) = min(1km, 40H)

Figure 7. The friction loss head model on the stream cells
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Figure 8. The peak depth on the stream cells in the breach
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Cross-section represented by DEM
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Figure 9. The peak section at which the peak depth occurs
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. ; ' ~ Stream represented by FDM
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Cross-section line
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Cross-section represented by DEM

Figure 10. The cross-section model at the i-th cell on the stream

oJstgitt. 99 e AH FFARL W
H

99e =
5= WS A7) YA HFEH(terative method)S

FE
Jud)
Jf
X
>
o
N
k&
r- it
kS 4

Mol £10% Ollﬂi RHEst 5
3384 & Aol i HA k= oA F4 74

h(i,t=1)F th3 2o] 732t

2 @)olA 5= AFdEs oulsie, AHF
AN EHE v o] AFLOE JAEE o frE HEES
=] ALt HBAE E017] HAoltt. <Figure 11>3
2ol =S JIZA 2 17}E 27} DEMd £33
ol A& A% HF

A7 B, oId A el A A58 3
[e]
=

1:10{'

a5
(2
o

d

I
ol
X
Hd
2_1’
R
e
>
oh

Ir

g T A dES S| 2 sPgske] 3t

Figure 11. Cross-section determination at elevated roads across
the steam

S Auste 102 sn 07 w2 s

MOixﬂfﬂw Zlﬁﬂﬂ«l

>
o
fr

4 @
Ho
rg

o g A
ox
ox
rot

_. _10“

Aol 0 o] Ass 1A= WE

A A=

do Rk 2 A
o b
N
o
it
4
oXx
o
iu)
o
ot
X,
Y
oX
ﬂ

rr
it
re
Ibr
&
o
o
of2
12
o
rp
2
ofr
Ol
At
I

iuj

T2 o AT A& Asstete L
MATLAB R2016boj 4] 213
AT Ao g Ay A5E AA Fol, Al
A 1%, 24 F3E7F Basith AA =ole AAA
o} g golEFAtel AA Ad AEE 25}
SR o, AA == DEMAA ATh /23
FEE FDMOE APE &= stz Aol nashe
Ao e Atk



Spatial Mapping of Inundation Hazards in Reservoir Areas 131

. gEnJ"?'l%lxlE Ecg 7=-|§ Footprints

N

X], 2002%‘. s 703‘*/‘1 &M "6‘3"]7]' Lot Fdx

29} ZokA 22 HASATH >< Source LX(2019) for the footprmts
Figure 13. Inundation hazard map and footprints for Naedeok
reservoir, GiJang-gun
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Figure 14. Inundation hazard map and footprints for Janghyun
and Dongmak reservoirs, Gangreung-si
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