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Change in Stream Morphology after Gongneung Weir 2 Removal
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Choi, Sung-Uk / Lee, Hea Eun / Yoon, Byungman / Woo, Hyoseop

Abstract

Gongneung Weir 2 was built in 1970s to supply water for irrigation. For a long time, the weir was
left uncared because of the land use change of the nearby area. The weir is 1.5 m high, and the
stream in which the weir was installed has bed materials of fine sands to fine gravels. In 2006, the
local government and residents agreed on uninstalling the weir, and the weir was removed completely
on April 14. This paper reports the results of three field investigations for the study of the stream
morphology change after the weir removal. Changes in grain size distribution, bed elevation, and cross
section before and after the weir removal are provided and discussed. Net amount of sediment
deposits within 1 km reach of the stream is estimated, and the results illustrates that the sediment
process, leading to an equilibrium of the bed, progressed very swiftly, namely within 45 days.

keywords : weir removal, morphology, sediment transport, equilibrium bed
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Fig. 1. Study Reach of the Gongneung Stream
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Fig. 2. Specifications of Gongneung Weir 2
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Fig. 4. Longitudinal Bed Elevation Profile
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Fig. 7. Size Distribution of Bed Materials before and after the Weir Removal

Table 1. Sediment Properties Sampled at Transect No.97 (unit: mm)
Dio D3o Dso Deo Dy Og time
06/04/01 0.21 0.36 0.51 0.75 0.69 2.72 before removal
06/05/30 0.21 0.38 0.68 1.55 0.95 3.60 45 days after removal
06/09/02 0.57 1.44 1.96 4.00 2.32 3.62 140 days after removal
Dy : geometric mean
0y . geometric standard deviation
Table 2. Sediment Properties Sampled at Transect No.94 (unit: mm)
D1o D3y Dso Deo Dy Og time
06/04/01 0.32 0.74 2.74 4.03 1.91 4.63 before removal
06/05/30 0.23 0.62 3.80 6.29 2.01 6.41 45 days after removal
06/09/02 0.71 3.02 10.73 16.61 6.97 5.87 140 days after removal
A Ymwxolth B HALAAN FHAHJAGA Al Aol FAst YEo] WskE A A EH, B
HES] A= dAke] 2717t SV Jerh dss A7 F 4HY setel= Dy = 274 mm (- 7= A
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AA F ofF 45%0] AHg 5¢9 30¥el= Dy = 051 )= ZHst HIh ol B FAd wE shd At
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2t 271 AAE FrFskith ol ZHE of Y Et H HAHES A2 - No9 sl RS
Ds = 196 mm (W9 &2 B2 23} HArh o ojujght}. Sl o] 7|shehA] Edabe Zuk 45
71ZF Fole JA 2719 Wshh Zd. gutE lstke] e STFslTbt o] % ¥t AlstEE #del ofzt
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QEREE Avnd B AA A3 og asd Ag S0 TH ESE Redn. Ay dds B
ol 2= glom o]ZRE 90U o]l 9Y 200 =g A 069 49 19l A=+ spdare]w Fig. 3(b)<t
st e AAEUSS B 4 gk o= 7o) o @ T A B AA F of 8ol At 06 59
WLgEl 350 BoALde] D3 Aow ZAwEn. = 30Y #H=H I E AVEY B FFRY FHHE AT

424 Z59% 20094F 5H

429



ako] Qc}iw_o_ 3lo] &} 2= 9] o]

o = _II__ET)\/\

AE- FAH

HERE °F 400 m offel HAHA EI B HA

T F 11090 43 061d 8¢ 4U AnE BY, BE
HE 200 m ARl HA o] sl on B st
R OREE ool Hro] APHIYSE ¢ 5 Ak 2
Yol el FF st of 1 m vl e
vl 9113 awe 9% wgow Faol ofs) 4
gk F2jo] WAESl7] wiitelth 89 49 ARl ¢
sk A 1k sHEANE 0.003252 Fig. 4(a)el
vhehd 17 339 A 0008079 -3 THs 2
gl 4 gluk.
42.0 . - - . T T
2006 Apr. 01
E_d.ﬂ_o [ =— R :::z::;,auna 7
-§ 380 . - .
(] p——
E —
® 30t R
weir
34.0 L i 1 1 i
-400 -200 0 200 400 600

distance from the weir (m)

Fig. 8. Longitudinal Profile of Bed Elevation
before and after the Weir Removal

Fig. 9(a)} 9(b)L BHEHE 59 m "olxl A AMR-9}
RHol| A 168 m HoJA AalEoA B HAo| w2 3t
el sk EO%IE}. ado)H spEEe] 9HL ol

Zol| stk Fig. Y@ 2o Aol #54 3
o] Wil B dA F oF 46 St HA T
46.0 T T T T T T T T
44.0 -
5.9 m upstream from the weir
a 2006 Apr. 01
";’ 20Ky 020202—-=m=== 2006 May 30 .
8 — - — 2006 Aug. 04 f
w
E 40.0 - B
@
380 B
36.0 . 1 A 1 . 1 A I .
0 20 40 60 80 100

distance from the left bank (m)

(a) Cross Section at 59 m Upstream of the Weir

u} o] o 65%1 Feoll= ahd wwle] skt 2

FEA Fee & AUk

Fig. 10& B 7 & 459 $<1 06 52 30¢ &4
LS B3 #3E £ HolFE Apolt) &

gdH AFe HERE o 20 m AFUEFe] FetolH
2~
>

ARel A B S Aol H £ =91E 7

2tk B HAR Bugtel oF 09 mo] 9] she] W
gk AL gheld = it} o)== Fig. 89 Aol 94X
k= Zlow wEze] mE HHR] fFe] 4143] 7
gulo] olo] we 91 dFe] EdF vEhd Zom
B & 9tk

Table 3& 3228 7o wE B AslFeo 24
g B A egS ALe Aot} B EA F % 46 F
ob B AR AHME 7170 m*H Aol 3 A A A
= 340 m'e] H#o] s Ao vtk e
01 < 66Y L= B A SR AT gl A
A Ao 2 Yelged, 78 AvbE $

46.0 T I I T

44.0 -
_— i\ 16.8 m downstream from the weir -
£ \ 2006 Apr. 01 !
= 420 ! .
2 - — 2006 Aug. 04
o
> _
o
L4

36.0 . ' . .

] 20 40 60 80 100

distance from the left bank (m)

(b) Cross Section at 16.8 m Downstream of the Weir

Fig. 9. Change of Channel Cross Section after the Weir Removal

Table 3. Amount of Sediment Erosion and Deposition Within 1 km Reach Including the Weir

(unit: m%)

upstream reach downstream reach net deposition
06/04/01-06/05/30 -7,172.8 340.0 -6,332.8
06/05/30-06/08/04 -2,361.1 -651.6 -3,012.6
06/04/01-06/08/04 -9,533.8 -311.6 -9,845.4

* positive and negative values indicate deposition and erosion, respectively.
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Fig. 10. Falling Down of Water Level after the
Weir Removal (Left Hand Side of the
Stream and just Upstream of the Weir)
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