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Alternatives Development for Basin—-wide Flood Mitigation Planning:

A Case Study of Yeongsan River Basin
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Yi, Choong Sung / Shim, Myung Pil / Lee, Sang Won

Abstract

The purpose of this study is to propose the alternative development method by means of determining the
optimal project size from the economic viewpoint, improving the existing method depending on engineering
aspects. To this end, this study defined the flood mitigation projects as the production activities carried out
by inputs and outputs, and proposed the alternative development method on the basis of optimizing input
and output combinations. This paper, as the case study of the proposed method, developed alternatives for
the flood mitigation planning of Youngsan River Basin by determining the optimal project scale. As the
result of determining optimal project size, the net benefit of the optimal alternative tended to be dependent
on the net benefits of the large individual proposals. Due to such problem, the effect of relatively small
individual proposals are underestimated and possibly be excluded from the optimal alternative, which may
result in exclusion of the potential damaged regions protected by them from the flood mitigation project.
Thus for the selective flood protection by region, individual proposals need to be categorized into the global

measures and local measures according to the flood protection area.

Keywords : flood mitigation, alternatives development, optimal project size, Youngsan River Basin
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Fig. 1. Individual Proposals in Study Area
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Table 1. Project Details of ‘Basin-Wide Integrated Flood Control Plans for the Yeongsan River Basin’

Flood Mitigation Plan Objective

Project Detail

Rehabilitation of |Enhancing flood control
agricultural dam |capability of existing dams

RIR

eDam heightening of 4 agricultural dams (Jang-
seong, Naju, Gwangju, Hamdong)

Flood control dam |Flood control by new dam

a2

* Construction of Orye flood control dam

Flood retention |Flood control by new flood
basin retention basins

)

* Construction of 3 flood retention basins (Jiseok,
Hwangnyong, Damyang)

_ Washland ...
in riverine lowlands

Flood retention using farmlands

*Construction of 6 washlands (Yeongsan2, Yeongsan7,
Hwangnyongl, Hwangnyong?2, Jiseokl, Jiseok2)

Rehabilitation of |Lowering flood level of
estuary barrage |Yeongsan river estuary

S

*Lock gate expanding of Yeongsan river estuary
barrage

EAREN R

Rehabilitation of

river estuary using storage
Yeongam lake

capacity of Yeongam lake

Lowering flood level of Yeongsan

*Lock gate expanding of Yeongam lake
*Diversion water way widening between Yeong-
san and Yeongam lake

» Check gate construction/replacement
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Table 2. Individual Proposals by Type

Individual Proposal Type
— Jangseong dam heightening, Mutually
Pr7Ps 05 m~4m exclusive
. Naju dam heightening, Mutually
Po™P16 |05 m~4m exclusive
— Gwangju dam heightening, Mutually
Prr P05 m~4m exclusive
- Hamdong dam heightening, Mutually
Pos P32 |05 m~4m exclusive
P33 |YeongsanZ washland Independent
D3y Yeongsan7 washland Independent
P35 |Hwangnyongl washland Independent
P36 Hwangnyong?2 washland Independent
P37 Jiseokl washland Independent
P3s  |Jiseok2 washland Independent
P39 |Orye flood control dam Independent
Py |Jiseok flood retention basin Independent
P Hwangnyong flood retention basin| Independent
Py Damyang flood retention basin Independent
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Table 3. Binary Matrix for 4-Proposal Example

Table 4. Set of Exclusive Proposals for Study

Individual o
proposal Cost Feasibility o
.| | 23| P4 (Reason of Infeasibility)

4,10/ 0]0]0 0| A |can’t achieve the goal
A, | 110101 0] 90O
A; 1011101 0] 60O
Ay 1] 1) 0] 0] 150| x |p,, p, are exclusive
A; | 0] O 1] 0| 20| x |py is contingent to p,
Ag | 11 0] 1] 0] 110] O
A, | 0] 1| 1] 0| 80| x |p; is contingent to p,
Ag | 1| 1| 1] 0| 170| x |p,, p, are exclusive
4,1 01 0] 0] 1 30| A |can’t achieve the goal
A, 1101 0| 1] 120 ©
Ay 011 0] 1] 90| 0O
A, | 1] 1] 0| 1| 18| x |p, p, are exclusive
A, 1 0l 0| 1] 1] 50| x |p; is contingent to p,
A, 1 1] 0 1] 1| 140| & |budget restriction
A1 Ol 1| 1] 1] 110| x |p; is contingent to p,
Ag| 1] 1| 1] 1| 200 x |p, p, are exclusive
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k Set of Exclusive Proposals, ) N,
1| {9 vy, vy b5 i D5, Ps Pr D8) | N =9
2 |19, py, Pro» P11y Pros Przs Pras Prsy Prgd | Ny = 9
3 {2, pi7, Pis, Pigs Pags Pors Py Pags Dot Ny = 9
4 ({D, Py, Pogs Pors Pasy Pags Pagy Pais Paod| Ny = 9
5 {2, ps3t N, =2
6 {2, py} Ny = 2
7 {9, pys) N, =2
3 (D, py! Ny =2
9 {9, py) N, =2
10 (2, py) Ny = 2
11 (2, py) Ny =2
12 (D, py) Ny =2
13 {2, py) Ny =2
14 (2, py) Ny =2
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Fig. 2. Elements of Input and Output Vector
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Fig. 3. Basin Model of HEC-HMS
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Table 5. Estimated Cost of Individual Proposals as the Variable Input Cost of Each Input Element

E{:rlx)]létnt Individual Proposal (miﬁi(z)sg W) E}:ri)gtnt Individual Proposal (rniﬁii)srf W)
D, Jangseong dam 0.5m 28,471 Do Gwangju dam 3.0 m 45,481
Dy Jangseong dam 1.0 m 32,293 Ty Pas Gwangju dam 3.5 m 50,615
D3 Jangseong dam 1.5m 36,158 Dos Gwangju dam 4.0 m 58,307
. Dy Jangseong dam 2.0 m 40,066 Pos Hamdong dam 0.5m 21,347
Dy Jangseong dam 2.5m 43,991 Do Hamdong dam 1.0 m 23,140
D Jangseong dam 3.0m 57,497 Doy Hamdong dam 1.5m 26,134
Dy Jangseong dam 3.5m 63,708 - Pog Hamdong dam 2.0 m 28,548
Dg Jangseong dam 4.0 m 71,502 ! Doy Hamdong dam 2.5m 31,764
Dy Naju dam 0.5 m 31,588 P3o Hamdong dam 3.0 m 33,582
P1o Naju dam 1.0 m 34,954 D3y Hamdong dam 3.5m 50,464
J2% Naju dam 1.5m 39,939 D3 Hamdong dam 4.0 m 61,211
2 P12 Naju dam 2.0 m 43,698 Ty P33 Yeongsan2 washland 36,060
P13 Naju dam 2.5 m 47,604 T D3y Yeongsan7 washland 75,420
P Naju dam 3.0 m 50,847 Tq Das Hwangnyongl washland 23,890
Pis Naju dam 3.5 m 61,460 Tg Dag Hwangnyong2 washland 22,510
P Naju dam 4.0 m 75,148 x P37 Jiseokl washland 27,810
Pi7 Gwangju dam 0.5m 32,272 Ty Pag Jiseok2 washland 28,750
P1s Gwangju dam 1.0 m 34,987 Ty D39 Orye flood control dam 177,459
x4 Dig Gwangju dam 1.5m 37,837 Ty Py | Jiseok flood retention basin 121,680
Pag Gwangju dam 2.0 m 40,611 T3 Py |Hwangnyong flood retention basin| 436,240
Doy Gwangju dam 2.5m 43,164 Ty Pyo | Damyang flood retention basin 933,70
53 wEk-Ilsi ZA e RE _
g e Naju Station
HA G E AHS H8lA = vt 7R &4 =§ 25,000 /’
Foll e oS abgatel ol ks Hamlgw  E -
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A% RS AR BT & ATl A
H 17] AEAR (FFFE ARl A o] Ak s

.‘_'1
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|
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Fig. 5. Determination of Optimal Project Size
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Fig. 6. Selection of Alternatives

Table 6. Final Result of Alternative Development by Determining Optimal Project Size

Individual Proposals Total Total Net *%

A T S, | et e | Bt | rcton

D1 | Py | P3| Pro|Pao| P21 | Po2 | Pog| Pag | P33 | P35 | P37 | Pas | Paz W) W) W (m”/s)
«*Alol1l0[1l0]1|0]O]O]|O]O]O]O]1 203,781 285,293 1.400 81,512 921.93
A, fofl1jof1]oflOol1lOlOJO|O|O]|]O]|1 206,093 287,574 1.395 81,476 936.51
Asf1{o0ojo0ofj1]0|1]O0lO|O|JO|]O|O]O]|1 199,959 281,019 | 1.405 81,060 804.90
Ajf1{ojofj1]1|0lO0lOlO|O|]O|O]|]O]|1 197,406 277265 | 1.405 79,859 786.17
Al of1|lofj1]o0]Oo|1]|0|O0O|1|]0|O|O]1 242,158 294,983 | 1.218 52,825 986.76
Aslo|1|lo|1|lofjofj1]O0]1]0|O]|]O0O|O]|1 237,362 291,951 1.227 54,089 1050.72
A o101 |O0]O0O|1]1]O0O]O0|O]|]O|O]|T1 234,646 289,327 1.233 54,681 1010.41
Aglof1|loj1]o0]jOo|1|0|lO0|O0O|]O|O|1]1 234,848 288,063 1.227 53,215 961.17
Aglojof1|1]o0]o0oj1]|]0]O|O|1|0]O0O]1 233,853 288,868 1.235 55,015 945.12
AglO|l 101 |0]O0O|1]0]O0O]O0O]O0O|1]O0]T1 233,908 287,908 1.231 54,000 950.44

* Optimal project size, ** Flood reduction of 100 yr frequency flood at the damage center (Naju station)

Table 7. Alternatives Proposed by 'Basin—-Wide Integrated Flood Control Plans’

] ] New | Flood Retention
A Dam Heightening ‘Washland Dam Basin Lowering
¢ RWLs:
P3 | Py | Puu | Priz | Pig | Por | Pog | P33 | P3a | P35 | P3s | P37 | Pss | P3g | Pao | P | Paz
A, 0 1 0 1 1 0 1 0 1 0 0 0 0 0 1 0 1
A, 1 0 1 0 1 1 0 0 1 0 0 0 0 1 1 0 0
A, 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1
A, 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 1

* Construction of Orye flood control dam, ** Lowering restricted water level of Jansung and Naju dam by 1.0m
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