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Abstract

Construction of large-scale structures such as dams would be suggested actively to cope with change of flood characteristics
caused by climate change. However, due to environmental, economic and political issues, dams are not ideally constructed.
Thus flood damage reduction planning projects would get started including washland or detention pond for sharing the flood
in basin. The washland made artificially by human being is an area of floodplain surrounded by bank to be intentionally
inundated by overflowing through overflow structure adjacent to main channel during flood season. Flood reduction capacity
at just downstream of each washland could be affected by type, length, and crest elevation of overflow structure in addition
to shape of design hydrograph, storage volume of washland, etc.. In this study flood reduction effects of washland are
estimated for overflow weir type and gate type to compare the results of flood reduction respectively subjected to given
hydrograph in sample site, the Cheongmicheon stream. It has been shown that even if gate type at overflow structure could
yield more flood reduction than overflow weir type, economic aspect such as initial cost, operation cost and maintenance
cost should be considered to select the type of overflow structure because flood reduction rate by gate type could not be
significant value from engineering point of view.

Keywords : gate, overflow structure, overflow weir, washland

.M 2 e ARl AHsts AuieFel e Ba Fr
& wE AR ke §EAA TR sl 48

A 5ol Flgolel e AFESAL Muel M RRAYEe Fesigont Sdds Fel vl
Aeka Qa, sEEwel QAT AFN EARE AW FEES PHAYE PoR A A 57
Foslalel Aol FuH ook BA sERHAL  AZ ol 8sjel A2 WHHd A ARAZ F23

+ Corresponding author : ahntj@hknu.ac.kr

HELR|ESER| M 152 H4S (2013) 573



An approximate study on flood reduction effect depending upon weir or gate type of lateral overflow structure of washland

A AedaEs A7

% 3
53t UAE PadlA PEE SE AAL,
A

Fl At $5E e G0l S AL
S gl AWAFAS SR N5 Folsa o
W, QRS F W fHelA Relaks g
S fA1R )5S AT AR 2AA EE f
e golZ AMgaL QT Selell e Qo
EAolge] FujsE $lstel & Wadel AR A
AgomH BAA, FAX F3h AN 24
we AR F

A% Aol 9l
. = JlE Ael ARE WA ARse] F44 A4
59l ol A9 Fohwel 448 24E ARAR A

ZAAAFA o 3 A5 Wo| FYF Gl o, 9]
el A= T2 L 75T Aol AWMAFA} £
AFSE 5A(Wetland)2F #&d a7 @o] S=3= ok
England Nature (2004), Hammer (1989), Kadlec and
Knight (1996) 2 Anrold et al. (2001) 52 77} gle
1, o5 AFollA= ARAFA 5 g Ao T
Wol, AN 9 ARG 3 T5 s At
sl omol= oigtelzl ATt Han et al.
(2005)% 123+ B4 F @Al i3 Saint Venant?]S &
W FrexRE P el R dliA) e 23<Q] DWOPERS ©]-&3f
of oA HWARA FFATANE Atk
Choi and Ahn (2011)& 8Hest AFAES dAleE= 244

FelEg e A,

Kim et al. (2006)> “HAHAAFA 7]2AE Fe &
g AT(MOCT, 2005)°] A5 wigo= WA F{A]
o] AolE sty 8uUeks AAESATE Jun et al
(2006) Newton-Raphson WS ©]-83 2|84
Wl ofs] AWAFAY T4xd avdE A8
t}. Kim et al. (2007)& HEC-RASY] H-AF R 753
GISZZI#l AV-SWATEH S 0|83ty ERFH 9

574 Journal of Wetlands Research, Vol. 15, No. 4, pp. 573-583 (2013)

9l AFaHRE A4S Kim et al. (2011)2
Al =
o

AE Ssko] AFA o3 Torxd
Tk Ahn et al. (2007)2 =34 A
FHAFA L] Frdades st
& AAER S Kim (2009 2F54S il
AFA W AAsh: 282 A

_l

=
391

atod

[¢]

g

.]
S
&

F

ofl
1>
o
W
X
i
S
__>|4_,‘
g
=
o
|
e E re
¥
A
&
ko)
2
>,
(]

N,
o
-
Sl
o
i
[e2xf) —l}
M
Lo
N,
o
il
rE
ot
il
N
2
ofdl
-
N
el

2. 98T 4% o2

AHAFTAE 2 75l wet vE3 2ol 37 ¥

¥ th(England Nature, 2004). 3 WHAZ T
g3 AHARARA FFAH7E o) ATkt
< Ao R agst v F9SHAT A
S8k Q= AFA] 2otk 7 MAE %
Y AFAEA Teaest Ad Bdde] s 1
HEE YP2lojty, AHAE Ae|RAE AFAEA A=
teFd el 1o $doln F5HEe Frdos 117
ke @Alolt). wek ARARA AR Al AAE
7VFedt & ewkel Ao] gwsim, &wo AR Hof
1:8 A&7t vdAshd, d8 7€ skl vjgw AAL
7F 1:2~1:3 BEQlS AR A[A S 4R vg
A B2 7IE ALY AWA S HEH Ero o A
2] Fo= 5o/ "ok B AdFdAE ARAFA

3]

=

=

A G Adstel] me FeAREYE
o]

ra

2 e

Al

-1

i
-



2.1 RSO 7|2 0|8

De Marchi(1934)= &L/F9lo] Huke] digh vley=|
I 1 2 o i s e A o e B B |
b s ol BAAAS ARSI @Ak #
Ailoleh gk el 1= De Marchi(1934)°]

Tae Jin Ahn

Flg 1% FYF BN BE SEE, S & 7
AL LE E5 wE ¥ QT R

Fig. 1. Definition of lateral overflow structure
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Table 1. Discharge coefficient of lateral weir structure
(Source: KICT, 2011)
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gate type of lateral overflow structure of washland
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An approximate study on flood reduction effect depending upon weir or gate type of lateral overflow structure of washland

Flow rate(m /s)

Fig. 4. Flow hydrograph at the proposed site of
washland in the Cheongmicheon stream
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Fig. 5. Rating curve at the proposed site of washland in
the Cheongmicheon stream
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Table 2. Discharge coefficient for gate structure

Invert elevation Degree of fixed .
Coefficient
for gate (EL. m) open
0.3m 0.688
0.4m 0.683
0.5m 0.677
0.6m 0.672
57.49
0.7m 0.668
0.8m 0.663
0.9m 0.659
1.0m 0.653
0.3m 0.683
0.4m 0.678
0.5m 0.668
0.6m 0.665
57.99
0.7m 0.658
0.8m 0.653
0.9m 0.647
1.0m 0.643

2
lo
2
r‘.‘(g
o
rE
S
>,

A AL &glon, 1 An= Table 33 2L, T4
a7} 2 e FEAZE ¥ASAT. Table 39 3}
ol FAE (he AUAFA AFEFS BT &8

H AEE omgth. B4 Al oJstd A F-&Fo]
1,000,000m3 Weje] ZARAFA] -5 ARFAGY F-e
SFAREY} Aol A e oz Yyt
AFAL] S Table 37 o] IFHF-2 FHU= o
Fart Frxdaded 93 vAE BoE #AE

[exeiE=1
or ARt UF wom

W Ggetd o] JUARAS EAHOZ A
3]

o
E
2
=il
N
o,
2
B
op
ot
e mlo

T =70

7} 9% WA 454 dolrt 1w
o] AMgFlo] EFAREI A AL FA %8
= o et Fig 62 9749 2R 9%
W PEATRA A F FFEEIA WekE veh
gleh. ol o) FRAREIE SR Agwel w
2 20 Ael7h Q= Ao EAWIT. Table 304
Fge el g B9l ol
F5A7E ekl 2015, Table 4014 SEe] i
© 59lo] W el eduAe A8d A3 44
Z

—6—]—% T’?__ o o 1 hS%
e HERIE.

578 Journal of Wetlands Research, Vol. 15, No. 4, pp. 573-583 (2013)



Table 3. Peak flow rates at the proposed site of washland in the Cheongmicheon stream

Tae Jin Ahn

Width of weir
10m 20m 30m 40m 50m 70m 100m
Type
Without washland 2265.00 2265.00 2265.00 2265.00 2265.00 2265.00 2265.00
58.99 2222.11
2260.72 2256.52 2252.32 2248.12 224391 2235.51
(el.m) (42.89)
2192.33
58.49 2192.98 2261.24
2250.53 2236.14 2221.75 2207.37 ®
(el.m) ® (72.67) ®
Weir .
(crest 2180.82
57.99 2208.85 2253.89 2265.00 2265.00 2265.00
£ (el.m) 223689 ® O ) ® ® ®
el.m
84.18
2228.17
57.49 2220.51 o 2265.00 2265.00 2265.00 2265.00 2265.00
1.
(el.m) ® 3653 ® ® ® (® ®
0.3m 2204.62
2228.74 2216.68 2261.24 2265.00
fixed 2252.86 2240.80 ® ® ® ® ®
open (60.38)
0.4m 2202.10
2217.80 2241.95 2265.00 2265.00
fixed 2249.21 2233.51 ® ® ® ® ®
open (62.90)
0.5m 2207.60
2226.71 2232.26 2265.00 2265.00 2265.00
fixed sl (0 ® (0 (0 ® (0
open (57.40)
0.6m 2197.83
2220.19 2261.24 2265.00 2265.00 2265.00
fixed 2242.56 ® ® ® ® ® ®
open (67.17)
0.7m 2213.98
fixed 239,45 ® 2228.17 2265.00 2265.00 2265.00 2265.00
ixel .
open 5102) (0 M ® (® M
Gate
. 0.8 2208.23
(invert m 2253.89 2265.00 2265.00 2265.00 2265.00
EL) fixed 2236.57 ®
e ® ® ® ® ®
(57.49) open (56.77)
0.9m 2202.67
fixed 923379 ® 2261.24 2265.00 2265.00 2265.00 2265.00
1X€e .
open @3 (0 U M (® M
1.0m 2197.57
2265.00 2265.00 2265.00 2265.00 2265.00
fixed 2231.25 ® ® ® ® ® ®
open (67.43)
0.3m 2194.37
2224.61 2214.53 2261.24
fixed 2254.84 224476 2234.69 ®
) ® ®
open (70.63)
0.4m 2200.00
2212.99 2241.95 2265.00
fixed 2251.94 2238.95 2225.97 ®
® ) ®
open (65.0)
0.5m 2192.33
2217.73 2202.00 2265.00 2265.00
fixed 2249.19 2233.46 0 0 ® o 0
open (72.67)
(f) : fully filled storage
sH=2E&XIsE|x| M 152 A4S (2013) 579



An approximate study on flood reduction effect depending upon weir or gate type of lateral overflow structure of washland

Table 3. Peak flow rates at the proposed site of washland in the Cheongmicheon stream (continued)

Width of weir
10m 20m 30m 40m 50m 70m 100m
Type
Without washland 2265.00 2265.00 2265.00 2265.00 2265.00 2265.00 2265.00
0.6m 2192.17
2210.36 2241.95 2265.00 2265.00
fixed 2246.73 2228.54 ® ® ® ® ®
open (72.83)
0.7m 2189.39
2203.31 2254.58 2265.00 2265.00
fixed 224438 2223.85 ® ® ® ® ®
open (75.61)
Gate
(invert 0.8m 2197.00
2228.17 2265.00 2265.00 2265.00
EL.) fixed 224228 2219.64 ®
® ® ® ®
(57.99) open (68.0)
0.9m 2191.25
2215.81 2241.95 2265.00 2265.00 2265.00
fxed ) 224036 (0 ® D 0 (0 0
open (73.75)
1.0m 2186.70
2212.77 2253.89 2265.00 2265.00 2265.00
fixed 2238.85 ® ® ® ® ® ®
open (78.30)
(f) : fully filled storage
2300 4
2200 4
2100 4
. 2000 4
B
‘"E — \Neir_crest EL.58.49_width 50m
:_E’ —Weir_crest EL.58.49_width 70m
% 1800 4 Weir_crest EL.57.99_width 30m
= w—\Nithout washland
1800 -+
1700 1
1600 -+ T T
600 700 800 900 1000 1100 1200 1300
Time

Fig. 6. Flood hydrographs for given weirs
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Reduction of
peak flow rate
(m’/s)
42.09
72.67
84.18*
78.30*
93.24*
36.83
67.43
83.32

Peak flow rate
(m’/s)
2,265.00
2,222.11
2,192.33
2,180.82
2,186.70
2,171.76
2,228.17
2,197.57
2,181.68

or
gate size
100m
70m
30m
30mx3m
(1.0m fixed open)
30mx3m
(overflow depth- 0.2m) varied
open
20m
20mx3m
(1.0m fixed open)
20m*3m
(overflow depth -

Width of weir
0.2m) varied open

overflow
weir
weir
weir
gate
gate
weir
gate
gate

Type of
structure

Crest El. for weir or
invert El. for gate
(EL. m)
Without
washland
58.99
58.49
57.99
57.49

Table 4. Flood reduction effect depending upon weir or gate at the proposed site of washland
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An approximate study on flood reduction effect depending upon weir or gate type of lateral overflow structure of washland
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Fig. 7. Relationship between storage of detention pond and flood reduction rate (50 sites of detention ponds)
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Fig. 8. Relationship between storage of washland and flood reduction rate (50 sites of washlands)
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