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Change of Hydraulic Characteristics in the Downstream Keum River after the
Construction of Estuary Dam
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Abstract

The purpose of the study was to investigate the change of hydraulic characteristics like
water surface profile and riverbed section in the down stream of Keum river after the
construction of estuary dam.

The effect of estuary dam on the flood control in the Keum river was recognized with
the data of two flood events happened in July, 1987 bhefore the construction and in
August, 1995 after the construction of estuary dam. For example, duration time above the
water level of the warning-flood was changed from 465 fo 42.8 hours and duration time
above the water level of the danger-flood was changed from 24.7 to 19.8 hours at the
Kyuam station. The time difference fo reach the water level of the designated-flood
between Kvuam and Kangkyung was changed from 3 hours in 1987 to 12 hours and 20
minutes in 1995,

The water surface slope of river decreased 25.6% between estuary dam and Kangkyung,
and increased 165% between Kangkyung and Kyuam, and decreased 38.8% between
Kyuam and Kongju. As the result, velocity was getting faster and river bed was scoured
in the reach of Kangkyung and Kyuam, and velocity was getting slower and river bed
was sedimented in the reach of Kangkyung and estuary dam,
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Table 1. Flood records of three hydro-stations

Stat I Flood in Flood record
ation em Aug. 1995 | Rank 1 | Rank 2 | Rank 3 Remark
Date of event Aug. 25 | 1987. 7.22 | 1934. 7.24 | 1960. 630 | Tower of water level
Kangkyung recorder broken in Aug.
Flood water level _ '
(EL.m) 7129 7.769 7.200 7.120 1995
Date of event Aug, 25 | 1987, 7.22 | 1969. 8. 8| 1971, 7.27 | 1995, 8, 25
Kyuam 19 - 00, 21 - 00
Flood water level ’
10.880 10.920 7 3
Date of event Aug. 25 | 1987, 7.22 | 1934. 7.24 | 1987, 9. 1 c c
Kongiu 1995, 8. 25
Flood water level :
oo Water Ve 7700 | 17752 | 17262 | 1697z | 8O0
(EL.m)
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Fig. 4. Variation of water level at the Keumkang
lake and Kangkyung from July 12 to 13 in
1995
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Table 2. Water levels at the Keumkang lake and Kangkyung during the flood in 1995

Date Keumkang lake Kangkyung Rermnark
7.12 16 : 50 EL 187m EL. 1.88m( 1) Opening the sluice gate
7.1218 : 20 EL. 1.60m{ ) EL. 1.91m Highest water level of Kangkyung

Delaying time

90 minutes

Lowest water level of Keumkang lake

7. © 30 EL. 1.39 EL. 1.53
1220 3 EL. 139m{ ) m(l) (closing the sluice gate at 20 : 42)
7.12 22 © 10 EL. 1.52m( 1) EL. 144m( 1) Lowest water level of Kangkyung

Delaying time

100 minutes

Table. 3 Discharging the flood through the sluice gate at the Keumkang in July 12, 1995

Opening the sluice gate Closing the sluice gate No. of gate Heigh_t l?ische_xrg- Volume of
level(EL.m) level{EL m)

05 : 04 2.39 10 : 56 1.57 20 1.0 352 31,319,900

16 : 53 1.87 20 : 42 1.46 20 1.0 229 14,214,700
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Table 4. Duration time of flood-type
Designated-flood Warning-flood Danger~flood
Year Station Duration Duration Duration
Start End time Start End time Starl End time
(hr) (hr) (hr)
July 22 | July 24 July 22 | July 24 July 22 | July 23
; . 441 33
Kangkyung | oo 00|18 50 | >0 |10 : 40 | 05 : 50 5 11220018 10| ¥F
July 22 | July 29 - July 22 | July 24. July 22 | July 23
1987 1 46,50 67
Bywam oo o0 113 200 | 220 Y09t 10 |07 : 40 12 10|12 : 50| 48
. July 22 | July 24 July 22 | July 23 July 22 | July 22
Kongin | 0" o |1 -0 % Jogissi1s:-00] % |17:20021 50| ¥
Aug. 25 B Aug, 25| Aug. 26 Aug. 25| Aug. 26
Kanghyung | o7 45 1340019 - 00| 2% |14 50 09:00| (B
Aug. 24 | Aug. 27 Aug. 25| Aug. 27 Aug. 25 | Aug. 26
99 2 :
1995 | Kyuam |00y 0 st 0 | 800 s s o s BT i3 0 0e 20| P
. Aug. 25| Aug. 26 Aug. 25| Aug. 26 c Aug. 25| Aug. 25
Kongiu | "% 0 1172 00| 9™ |11 oolos o s0| B0 |16:40 18 50 ZI°
Table 5. Difference of mean water level and water surface slope along the reaches
k, lake -
Keumkang lzke Kangkyung-Kyuam Kyuam~Kongju
Kangkyung
Year | Type of flood | Division | Difference Water Difference Water Difference Water
of water surface of water surface of water surface
level (m) slope (%) | level (m) | slope (%) | level (m) | slope (%)
Rising 6.68 0.0203 3.39 0.0176 6.94 0.0211
Water level of
the warning- | Fallng 5.98 0.0182 3.37 0.0175 6.24 0.0180
flood
Total 6.15 0.0187 3.38 0.0176 6.41 0.0195
1987
Rising 7.37 0.0224 3.22 0.0168 6.89 0.0210
Water level of
the danger- Falling 6.54 0.0199 3.30 0.0171 6.40 0.0195
flood
o0 Total 6.76 0.0205 327 00170 653 0.0199
Rising 4.31 0.0130 431 0.0224 6.70 0.0204
Water level of
the warning- | TFalling 466 0.0142 3.71 0.0193 521 0.0159
flood
1995 Total 4.53 0.0138 3.93 0.0204 567 0.0172
Water level of Rising 5.05 0.0153 3.85 0.0200 7.00 0.0213
the danger- Falling 5.09 0.0155 3.81 0.0198 591 0.0180
flood Total 5.07 0.0154 3.82 0.0199 6.14 0.0187
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Fig. 5. Variation of water level of the warning and danger-flood in the Keum river

Al 74 259 RE 2747tA oY WRE
AA AAFTFY7E 1757 ASHAT FL4A
HellA 1987954 19953 FAl AAFH ol
Uz} 465417), 4284702 Wy, A
ol 247A 7Y, 198A7ELE 187 FFA
HE S7H7= E4e] HUth

AL ARAAYIN AREFH EeADL
19679 S0l ME 79 229 6419 9N 3N

ZolE RelZ o, 1995 Tl FA
Heol 89 244 194 10%. AEAHL 8¢ 25¢
074 30¥2Z 12M7F 2089 Ae)2 EeolZ 9l
th olAL Tt EFE) Aol FetrEelA
RS AEte gastEEAA dREE
FR3 2947 dELE Rt

Ll Eg AT HAEY

19879 1995 %5 #FEAFY AATH 0
A AENDE NELE FEEE-7173(32,92km),

- (19.23kn), TFL-F5(32.83km) AFTH
A FEAAE Table 58 7Zted, F74shy
SolM FEAA7A L AA 2 ¥ FHAE
Fig. 5¢ o] Fadeh AAFH AHA7HS
Table 49 7o) 198732 465 Al7FE¢te|™, 1695
A2 42834 7¢e| T},

AAFN 1 FHA
ot HAFFUAAE 19873 6.15ms} 0.0187%
453m%t 00138% 2 817}
162m3 1987w F51Aabe} vl st 263% a3t
St BT ol THA} HFFHAARE 1987
g 6.76me 0.0205%°) 2, 199532 5.07mset
00154%2 =97} 169m= 19873 F$3re} n)
¥k 250% 4E T

2) AA-dyTt

FR-FLTFANM BATHCY FARS B2
FRAAE 19873005 338me 0.0176% 01200,
1995982 393met 0.0204% = 5927} 0.55m =
7istgich e ol AR HEsRAAls
19873 3.27ms} 0.017%°19 2, 199542 3.82m
o 00199% 2 A7) 056m F7FstQct o) +
ZH A Ak FIEE AAFS °)d a9l
A 16.3%, DB ol FH A 168%°1t

3) FE-FTTE

TFEg-FRFe M AAFA ol e 3
FFEUAARE 198730 641me} 0.0195%°19.2
1 199592 567met 0.0172% 2 AxF7F 0.74m
ZaEanh. AP o P HIETRA
AR 19879 653met 0.0199%019L 199592

_74_



6.14me} 00187%2 FH '}‘7]' 0.39m 43k

o) FRAM 72

A 115%, Aol
o e AAZ FAHTEAATVANE

F%o 4gE =N, -
]

15 wRRE A

x
o
o T
8

(=]
A
i

4, SHotRHetre E4HH HEL

b Fe 3| HEXEe| S0H Ha
BEAYAAH T A5 TSNS 5es)
71 §ste] FAel 19959 593 F4Fl 1995
W 1140l dHEc AFHdM FAEFE I
7, gedalyl 48 AFRyde duwsis
Table 63 2th 2AAZe BFHAES 1455.6m’
ol 4 18973m'E 4419m'7F Z74tgen), ET4A
o] e HEEL 304%01H, o= FFAY

=
dld FAAAZ Qe AL 2HE o FAL A

Survey point(m)

80 100 120 140 160 180 200 220 240 260 280
3 O O TR NS O VR NS TN VA N SN S W

-~ -84
E -
£ -104
o
[a}
_]2_
14 -®-85 Before flood
-0-85 After flood
-16 4 - 4-97 Befora flood
-0-97 After flood

AzHAe, T4
ﬂ%ﬂﬂ%%1@9£ﬂ%iﬂ¥o
7, 19974 &RAD ol
FAHL Uk,

= 155~160m
A sk

BRHY g

‘E?ﬂﬂ 28

96%. 245%% VENZ et FAF &
M iR ZFA AFA=HT sl F5e
ost AZFE He & 5 §& otk

ARG AsE BoEye] Hshks Fgo 634
1995 8¥¢ EAoly  #etela 105—
110m, 155~160m, B 200~205m &9 ZZrE A
(1988) 8} FZHM)AF FEFALEA(1996) 2
ZHARE ol&3d, FAINFFAA SHAER2
A8kt sk A2 =9 (EL.(+)2.00m) °)&hel
ok Add HJ7A 64.64km FZHe) dl kS
Fig. 75 Ze] #HAzErs WHIE =, E43
vk AgrEel BAL FHETRAAM b 3Bkm
AE0 AHH YRFREFL FHLE FHIE
198816l vlEle] ElH o] Abeks] Ao HAA st
417t wolpen, AFFIES ‘W%zﬁz‘ﬂﬁlﬁr
AZFol g3 FAAFGIIE 4F3) Retath &
3 30km A”Y FANE FaFe FEHFTHFY
A9l Bk 27 HAHo AMYHI e ALE

JR»-—

3¢ 4

r oAgRANe A

zAbsel SAMgE ARRAT

18 =7 el 1§ =
Fig. 6. Change of riverbed section at the Kangkyung AR WEHF: 19809 57 Z]"C 136.88Mm
station ol9X, 1996 EAAL 13213Mm’E 475Mm’e]
Table 6. Change of river bed section before and after flood in 1995
. . . Area of Rate of Reference water level
Sation Before flood{m') | After flood(m’) change(nt) change(%) (EL.m)
Kangkyung 1455.6 18975 4419 304 -0.930
Kyuam 6738 806.1 132.3 19.6 1.760
Kongju 512.3 637.8 1255 245 10.262
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