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Abstract

Within a basin, there are potentially multiple locations that can be used as a washland, given their relatively
small size when compared with other hydraulic facilities such a dam. However, it is unreasonable to install
washlands in all these potential locations due to economic and environmental considerations. In this study,
a new methodology for determination of installation priority of washlands is presented. How to integrate
the decision variables in this decision making problem has been a key issue in previous studies because
a washland can provide many benefits such as flood reduction, agricultural benefit and recreational benefit.
In particular, a methodology is needed to integrate all decision variables realistically, properly and reasonably,
in situations where there is not sufficient data for direct integration of all these decision variables such
as construction cost or benefits a washland can provide. This new methodology aims to suggest how to
integrate methodologies used in previous studies. The suggested methodology uses four different rankings
which are determined based on a flood reduction effect, a relative significance index, an economic analysis,
and a space planning suitability index. These rankings are integrated to determine a final installation priority
ranking of washlands by a multi-dimensional scaling method. The new methodology has been applied to
the Anseong river basin, to show its applicability, and the application result compared with those of previous
studies.
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Fig. 1. Structure of the Model Developed by Ahn et al. (2010)
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Fig. 2. Ansoeng River Basin

Table 2. Characteristics of Washland in Anseong River Basin

Washland Name of Max. Storage Top El of Width of Weir Rating Curve

1D Washland Capacity (m®) Weir (m) (m) applied
W1 Pyungkoong 575,000 6.50 30 H=0.411x Q3™
W2 Shinka 2,784,000 7.60 75 H=1.605x Q"**
W3 Joongbok 3,543,000 8.50 75 H=12.487x Q"'*
W4 Yangryung 1,362,000 10.49 100 H=3.825% Q%
W5 Keonchun 1,060,000 12.70 75 H=6.047 % Q"%
W6 Shinkye 297,000 14.30 100 H=6.613x Q"'
W7 Doongchung 4,151,000 5.50 50 H=0.133 x Q"%
W8 Bekbong 2,240,000 5.50 30 H=0.151 x Q"
W9 Uhyeon 4,662,000 6.00 70 H=0.203 x Q"**
W10 Moonkok 7,909,000 7.00 200 H=0.284x Q"
Wil Hoihwa 3,293,000 9.00 70 H=1.439 x Q"%*
W12 Shinri 2,015,000 13.60 70 H=28.321x Q"™
W13 Madoo 8,976,000 7.70 70 H=0.642x Q"%

H fod= Ao T=A7rE I obelRl = ( o] %

A A oo, 422 PO S 2ueR 1B

o7k AAFA A =91 (2009)2 <FEiX] 5 (2008) o] gt
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Table 3. Priority Ranking based on UFRE

Washland Max. Storage Flovod Reduction at UFRE Ranking

1D Capacity (m?) Basin Outlet (m?/sec) (m?/sec/1,000m*)
W1 575,000 0.62 0.001078 2
W2 2,784,000 88.34 0.000223 7
W3 3,543,000 73.57 0.000175 9
W4 1,362,000 38.02 0.000455 4
W5 1,060,000 31.15 0.000585 3
W6 297,000 3.89 0.002088 1
W7 4,151,000 137.21 0.000149 9
W8 2,240,000 83.93 0.000277 6
W9 4,662,000 158.02 0.000133 11
W10 7,909,000 247.06 0.000078 12
W11 3,293,000 25.63 0.000188 8
W12 2,015,000 2.07 0.000308

W13 8,976,000 26512 0.000069 13

Table 4. Priority Ranking based on RSI Index
Washland NS; TNS,; RSI Ranking

D 50 yr 80 yr 100 yr | 150 yr | 200 yr

W1 5 4 1 3 2 15 0.2308 12
W2 10 10 10 10 10 50 0.7692 4
W3 11 11 11 11 11 55 0.8462 3

W4 9 9 8 7 7 40 0.6154

W5 6 6 5 5 6 28 0.4308

W6 2 1 2 2 2 9 0.1385 13

W7 4 5 6 6 6 27 0.4154 9
W8 3 4 3 2 3 15 0.2308 10
W9 6 8 8 9 9 40 0.6154 5

W10 12 12 13 12 13 62 0.9538 2

W11 8 6 7 7 36 0.5538 7

W12 2 2 4 3 15 0.2308 11

W13 13 13 12 13 12 63 0.9692 1
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Table 5. Priority Ranking based on B/C Ratio

Washland | Annual Cost Annual Benefit (Million Won/yr) ;
o B/C Ranking

D (Million Won/yr)| Benefit as Wetland | Flood Reduction | Total Benefit
W1 818.88 339.74 7.84 347.56 0.42 13
W2 1,594.22 2,637.01 3361 2,670.62 1.68 1
W3 3,799.14 3,332.67 29.27 3,361.93 0.88 9
W4 1,218.19 1,245.71 18.83 1,264.52 1.04 5
W5 1,368.23 1,601.62 16.81 1,618.42 1.18 4
W6 738.61 1,083.93 8.80 1,092.71 1.48 3
W7 1,067.06 1,650.16 4797 1,698.11 1.59 2
W8 2,050.33 905.97 32.32 938.27 0.46 12
W9 1,891.09 1,698.69 54.04 1,752.76 0.93 7
W10 2,917.07 2,523.77 80.24 2,604.00 0.89 8
W11 3,740.70 2,378.17 15.19 2,393.34 0.64 10
W12 4,159.33 2,103.14 8.27 2,111.39 0.51 11
W13 3,844.62 3,559.16 85.55 3,644.70 0.95 6

Table 6. Priority Ranking based on SSI Index

Locational Index Resources Index Environmental Index
i Remion et (20| s e | Qo | S|
Index Index Index Index Index

W1 5.297 5.603 5.645 17.415 0.000 3.126 4.782 41.868 9
W2 5.297 8.404 11.290 23.221 0.000 1.563 4.782 54.557 2
W3 5.297 5.603 5.645 17.415 0.000 0.000 4.782 38.742 11
W4 5.297 5.603 11.290 23.220 0.000 4.689 6.376 56.475 1
W5 5.297 11.205 0.000 11.610 0.000 0.000 4782 32.894 10
W6 5.297 8.404 0.000 11.610 0.000 3.126 4782 33.219 13
W7 5.297 5.603 5.645 17.415 0.000 3.126 6.376 43.462 6
W8 5.297 8.404 5.645 17.415 0.000 4.689 6.376 47.826 3
W9 5.297 5.603 5.645 17.415 0.000 1.563 6.376 41.899 7
W10 5.297 8.404 5.645 17.415 0.000 4.689 4.782 46.232 5
W11 5.297 11.205 5.645 17.415 0.000 3.126 4.782 47.47 4
W12 5.297 5.603 5.645 17.415 0.000 3.126 1.594 38.68 12
W13 5.297 5.603 5.645 17.415 0.000 1.563 6.376 41.899 7

£ uehia Stk
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Table 7. Calculated s and z? values

Dimension S R? Accept

2D 0.339 0.301 NG

3D 0.209 0.712 NG

4D 0.001 1.000 G (Accepted)
T, ALAFE ST ARALS SHAl Hnk 42404 T 57t "ok olE 9 1A= UFRE 4
A7 vl ] ehd7)Eel o gk AHAFA A e o] 1.0067¢] 7FeAlE, RSI W 2 A A 3 ol A
A& AL H =S o] &she] 2214, 33k B 43kl 7 = 0.0001, AAZEA A= 09 dHolHW 715AE Fo
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Table 8. Determined Coordinates and Priority Ranking Using 4D MDS Method
Washland ID — — Coordinates — — I[)Jitsots;;e ;Z(l):tl Ranking
Wl 1.6124 -0.6201 1.3643 11135 4949278 13
W2 -1.3644 1.1163 -0.6202 0.1437 2.095157 1
W3 0.6202 -1.1164 -0.8683 0.6466 4.254946 9
W4 -0.3721 1.3644 -0.1240 -0.6108 2196775 2
W5 -0.6202 -1.6124 03721 -0.8622 3986178 7
W6 -0.8683 -1.3643 1.6124 ~1.3650 4.458203 11
w7 -1.1164 0.1240 0.6203 0.6467 3545007 3
w8 1.3644 0.6203 0.8683 -0.1078 4.274817 10
w9 0.1240 -0.1241 -0.3722 1.1495 3.901009 6
W10 0.3721 0.3721 -1.1164 1.4009 3.850449 5
W11 0.8683 0.8683 0.1241 0.3952 3.710597 4
W12 1.1163 -0.8683 1.1163 -0.3593 4.756490 12
W13 -0.1241 -0.3722 -1.3644 1.6523 4.110819 8
Utopian Point -1.6123 1.6123 -1.6123 -1.6164 - -
Table 9. Comparison of Determined Priority Rankings
Washland ID UFRE RSI Index B/C Ratio SSI MDS (4D)
W1 2 12 13 9 13
W2 7 4 1 2 1
W3 9 3 9 11 9
W4 4 6 5 1 2
W5 3 8 4 10 7
W6 1 13 3 13 11
W7 9 9 2 6 3
W8 6 10 12 3 10
W9 11 5 7 7 6
W10 12 2 8 5 5
W11 8 7 10 4 4
W12 5 11 11 12 12
W13 13 1 6 7 8
A FRA HFHAR B HFAEA A E R WA =L fAE]el AR AHAFAIL HE= el
0w, Table 901l 470] 7]l o3k x| e M= A AARE AR o detgith Table 9o A4«
flek HFA QN 4xkdEA ol &gk X9l E vl s FAEE Vs 2, 7t ddrv|EE Sde97E giA
e AT Ao 2 29l fXek= Al7F(W2), e (W) A7
=l vl 74 718 717 A7) s d ettt o] =2 A A8 As & Ak kA
1 7Hgske] SAEHE st o, w7l A H Table 99 44 HSFAEA= 2 dd7|eel o8 ¢
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