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Effectiveness Analysis of Constructed Washland :
(1) Flood Control and Ecological Effect
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Abstract

In recent, we have a growing interest in the washland construction as a measure of flood control and as a wetland with eco-
logical function in the river. This study performed the flood control analysis and investigated the ecological effect for wash-
land construction plan in Topyoung-cheon basin in Changyeong-gun, Gyeongnam. Several cases were considered for the
washland construction on Topyoung-cheon basin, and we analyzed flood stage reduction and flood inundation for each case.
From the result of flood control analysis, we found some significant results according to the combination of each washland
case. We also found that the washland construction gave the positive results in biodiversity. Therefore, it will be desirable to
consider various effects such as flood control, ecological aspects, and so on for the washland construction.

Keywords : ecological analysis, flood control-effectiveness analysis, HEC-RAS, washland
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Fig. 1 Study Area and constructed washland

Table 1. Cases of washland construction

Cases of washland construction Con(s ltfg(c)golillz?rea
case 1 Daedae(outside) + Sejin(all) + Mogok(all) 3,137
case 2 Daedae(all) + Sejin(all) + Mogok(all) 3,778
case 3 Daedae(all) + Sejin(downstream) + Mogok(outside) 2,875
case 4 Daedae(outside) + Sejin(all) + Mogok(outside) 2,528
case 5 Daedae(outside) + Sejin(upstream) + Mogok(outside) 1,866
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Fig. 2 Locations of constructed washlands
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Fig. 3 Flood runoff hydrograph of Upo wetland (80 years)
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Table 2. Cumulative volume according to height of washland

. Cumulative Volume (m?)
Height Daed Seji Seji Mogok Mogok
m . aedae ejin ejin 0go 0go ..
(M) Dacdae (outside) (upstream) (all) (outside) (all) Sajipo Mokpo
7 - - - - - - - 0
8 y - y - - - - 25,612
9 0 0 0 0 0 0 0 362,422
10 2,817 2,817 7,542 11,552 7,598 7,598 187,046 855,990
11 136,999 141,208 73,487 213,376 129,927 230,128 643,247 1,449,402
12 512,491 544,975 166,570 492,669 351,428 726,468 | 1,267,682 | 2,102,003
13 1,116,104 1,364,159 277,796 825,386 610,415 1,352,966 2,075,123 2,838,006
14 1,908,676 2,642,289 409,456 1,214,798 911,019 | 2,083,074 | 3,097,022 | 3,628,929
15 2,760,411 4,161,447 574,088 1,671,325 1,244,476 2,909,242 4,415,966 4,491,843
16 3,666,936 5,778,541 822,909 2,254,121 1,636,439 | 3,865,521 | 6,375,054 | 5,477,892
17 4,600,515 7,426,642 1,082,153 2,862,589 2,036,742 4,838,871 8,546,832 6,505,066
18 5,552,818 9,098,791 1,349,459 3,506,061 | 2,443,782 | 5,824,209 | 10,941,496 | 7,572,533
19 6,509,244 10,777,017 1,625,246 4,189,041 2,854,012 6,819,475 13,616,211 8,682,171
20 7465944 | 12,457,298 1,909,639 4,911,905 | 3,267,475 | 7,827,717 | 16,664,577 | 9,831,792
Table 3. Flood level mitigation effects by constructed washlands (unit : m)
‘Washland
. freq. of " "
Station flood Daedae Daedae Sejin Sejin Mogok Mogok Saiino Mokpo
(outside) (all) (upper) (all) (outside) (all) J1p P
80 0.09 0.23 0.05 0.08 0.06 0.24 0.16 0.2
11.38 100 0.21 0.20 0.02 0.03 0.01 0.2 0.12 0.15
(upstream)
200 0.21 0.21 0.02 0.05 0.03 0.07 0.14 0.22
80 0.11 0.34 0.06 0.09 0.07 0.33 0.17 0.26
6.4
(Upo wetland) 100 0.32 0.32 0.06 0.06 0.04 03 0.14 0.23
200 0.19 0.19 0.02 0.05 0.03 0.07 0.14 0.24
80 0.09 0.27 0.05 0.08 0.06 0.26 0.14 0.21
3 100 0.25 0.25 0.05 0.05 0.03 0.24 0.12 0.19
(downstream)
200 0.17 0.17 0.03 0.05 0.03 0.06 0.13 0.2
_ 16— K tARETR R



Table 4. Flood level mitigation effects by washland constructions

(unit : m)
# of CASE
Station freq. of

flood 1 2 3 4 5

80 028 | 028 | 0.28 | 033 | 0.23

11.38 100 027 | 027 | 027 | 027 | 0.22

(upstream)

200 039 | 039 | 039 | 029 | 0.24

80 041 | 041 | 041 | 048 | 033

6.4 - -

(Upo wetland) 100 043 | 043 | 043 | 043 | 035

200 043 | 054 | 0.54 | 027 | 0.21

80 032 | 0.32 0.3 037 | 027

3

(downstream) 100 034 | 034 | 031 | 034 | 0.28

200 036 | 044 | 043 | 0.23 0.2
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Table 5. Flood discharge of each constructed washland (unit : m%/s)
Washland
Station flood Daed Daed Seji Seji Mogok | Mogok
frequenc aedae aedae ejin ejin 0go 0go .
AUEREY 1 mone 1 tside) | (all) (upper) @ll) | (outside) | (all) Sajipo | Mokpo
80 665.35 621.61 476.25 644.36 624.11 636.68 480.7 584.82 532.25
> 100 684.26 489.39 644.35 662.35 648.11 654.37 496.52 600.78 546.39
(down-stream)
200 762.92 652.65 741.94 741.94 729.88 738 719.91 674.78 608.76
Table 6. Flood mitigation according to each washland construction (unit : m%/s)
# of Case
Station freq. of
flood None 1 2 3 5
80 665.35 258.34 84.87 81.86 84.87 72.33
3 100 684.26 264.01 308.08 211.26 260.09 201.78
(down-stream)
200 762.92 237.45 264.01 272.74 264.01 203.18
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(a) Inundated Area

s M

(b) Inundation Analysis

Fig. 4 Inundation analysis by GIS technique

Table 7. Reduced inundation area by washland construction

cases None 2 3 4 5
Inundated area(ha) 1140.83 1091.92 1092.04 1100.42 1092.02 1079.13
Reduced Inundation area (ha) 0 48.71 48.83 41.41 48.81 61.7
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Table 8. Inhabitation of Upo wetland

Upo Mokpo Sajipo Jjokjibeol Upo wetland
Area (1,000 m?) 1,278 530 364 139 2,132
Plant spices 263 233 244 182 350
Benthic large invertebrate spices 67 73 110
Fish spices 16 13 16 18
Amphibious reptile spices 18
Bird spices 78 59 58 34 94
# of birds 30,688 5,769 8,393 2,249 46,651
Phyto Plankton spices 328 281 353
Rare variety 30
(Data from Minstry of Construction and Transportation 2007)
400 100
mi
320 80
+ 240 u + 6
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80 20
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SX| B (HEM) S| PE(Hm)
(a) Plant spices by washland increase (b) Bird spices by washland increase
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(c) Bird population by washland increase
Fig. 5 Transition of population and spices by washland construction
Table 9. Spices forecasting by washland construction
Mogok Chungam Daedae Daedae Total
Outside Inside Upper-stream | Dpwn-stream (all) (outside)
Area (1,000 m?) 365 609 294 662 2,200 1,206 4,130
Plant spices 229 256 217 260 324 292 357
Benthic large invertebrate spices 110
Fish spices 18
Amphibious reptile spices 18
Bird spices 54 65 50 67 92 80 105
# of birds 10,787 19,201 7,231 20,573 40,313 40,432 50,665
Phyto Plankton spices 353
Rare variety 30
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