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Development of Decision Making Model for Optimal Location of Washland based
on Flood Control Effect estimated by Hydrologic Approach
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Ahn, Tae Jin / Kang, In Woong / Baek, Chun Woo

Abstract

Due to recent climate change, flood damages have been increased, but it is difficult to construct
large hydraulic structure for flood control such as dam because of environmental, economical and
political problems. For this reason, several researches and studies have tried to use washland as an
alternative of hydraulic facility. Because sizes of washlands are usually smaller than those of dams or
reservoirs, there can be many available locations for washlands in a basin and proper combination of
these locations can reduce flood disasters efficiently. However, in case there are many available
locations for washland and many combinations to consider, it is very difficult to determine the optimal
combination which yields to provide the maximum benefit. For the more, hydraulic approach that used
in previous studies to calculate flood reduction effect needs a lot of time for calculation and
sometimes can not give the final result. In this study, the flood reduction effect of washland is
calculated by hydrologic approach and decision making model for optimal location of washland using
genetic algorithm for determination of optimal solution is developed. The developed model has been
applied to the Ansung River basin in order to examine the applicability and the application result
shows that developed model can be used as decision making model for washland.

keywords : Washland, Optimal Location, Decision Making Model, Genetic Algorithm
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Table 1. Characteristics of Washland in Ansung Basin

Washland | Name of Location Area (km?) Max. 'Storage Top EL of | Width of

ID Washland Capacity (m?) Weir (m) Weir (m)
W1 Pyungkoong Ansung River 0.21 575,000 6.50 30
W2 Shinka Ansung River 1.64 2,784,000 7.60 75
W3 Joongbok Ansung River 2.06 3,543,000 8.50 75
W4 Yangryung Ansung River 0.77 1,362,000 10.49 100
W5 Keonchun Ansung River 0.99 1,060,000 12.70 75
W6 Shinkye Ansung River 0.67 297,000 14.30 100
W7 Doongchung Jinwe River 1.02 4,151,000 5.50 50
W8 Bekbong Jinwe River 0.56 2,240,000 5.50 30
W9 Uhyeon Jinwe River 1.05 4,662,000 6.00 70
W10 Moonkok Jinwe River 1.56 7,909,000 7.00 200
W11 Hoihwa Jinwe River 1.47 3,293,000 9.00 70
w12 Shinri Jinwe River 1.30 2,015,000 13.60 70
W13 Madoo Hwangkuji River 2.20 8,976,000 7.70 70
730 BEKERBEHNE
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Fig. 5. Rating Curves of Washland
Table 2. Comparison of Flood Reduction Capacities (MOCT vs. This Study)

. . 3
Washland Name of Max. Storage iOOd Reﬁi/{t(l;él’(;‘n Capacity (m’/scc) Rating Curve
1D Washland Capacity (m?) Oref;ooq) This Study applied
W1 Pyungkoong 575,000 27 0 H=0.411x Q"™
W2 Shinka 2,784,000 113 112 H=1.605x Q"**
W3 Joongbok 3,543,000 185 168 H=2.487x Q"%
W4 Yangryung 1,362,000 101 33 H=3.825x Q"*
W5 Keonchun 1,060,000 61 64 H=6.047x Q"'
W6 Shinkye 297,000 15 8 H=6.613x Q"%
W7 Doongchung 4,151,000 222 211 H=0.133 x Q"%
W8 Bekbong 2,240,000 121 117 H=0.151 x Q"
W9 Uhyeon 4,662,000 205 201 H=0.203 x Q"+
W10 Moonkok 7,909,000 258 254 H=0.284 x Q"
W11 Hoihwa 3,293,000 93 84 H=1.439 x Q"**
W12 Shinri 2,015,000 7 16 H=28.321x Q"™
W13 Madoo 8,976,000 245 351 H=0.642x Q"7
4000 2000
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1600 |-
3000 - Diverted Volume
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Fig. 6. Comparison of Hydrographs (With and without Washland)
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Table 4. Optimal Location of Washland (Evaluation

Function :

Eq. (3)

Flood Reductiog/at ’Earget Points Flood
(m?/sec i
legmgfld Seclected Washland Target | Target | Target | Target * Izteigﬁttﬁ?
Point 1 | Point 2 | Point 3 | Point 4 Sum (m?*/sec)
1 W13 0 0 322 307 628 265
2 WI10,W13 0 0 662 451 1,113 405
3 W3,WI10,W13 167 164 662 544| 1,538 505
4 W3, W9, WI10,W13 167 164 662 635| 1,629 592
5 W2,W3, W9 W10,W13 256 253 662 722 1,893 678
6 W2,W3 W7, W9,W10,W13 256 253 662 79| 1,966 733
7 W2,W3,W4,W7,W9,W10,W13 315 309 662 43| 2,130 784
8 W2,W3,W4,Wo, W7, W9, W10,W13 354 346 662 88| 2251 824
9 W2, W3, W4, Wa, W7, W8 W9, W10,W13 354 346 662 930| 2,292 856
10 W1, W2, W3 W4, Wo, W7, W8 W9, W10,W13 354 385 662 932| 2,333 869
11 W1,W2,W3 W4, Wo, W7, W8 W9 W10,W11,W13 354 385 709 91| 2,389 876
12 W1, W2, W3, W4, Wa, W6, W7, W8 W9, W10,W11,W13 356 387 709 97| 2,39 831
13 W1,W2,W3,W4,Wo, W6, W7, W8 W9, W10,W11,W12,W13 356 387 715 947 2,405 831
¥ Sum’ @ Summation of Flood Reductions of 4 Target Points (Evaluation Function Value)
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