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Abstract

In this study, it was examined that a methodology for evaluating the design flood level reasonably at Imjin River estuary affected by
the tide periodically. First of all, the change of the flood level was observed by performing unsteady simulation which can take into
account the characteristics of the tidal rivers. And the variations of the flood level was analyzed by change of the Manning’s roughness
coefficient which is sensitive to the water level calculation. The results were compared with the design flood level at Imjin River estuary
announced in the 2011 Imjin River Basic Plan Report. For reference, the design flood level reported in 2011 has been calculated by using
a section of a huge riverbed dredging section as input data. From the simulation results, it was found that the flood level evaluated by
this study was able to satisfy the freeboard of the levee without the riverbed dredging when the roughness coefficient was assigned to
the same value as that of the Han river estuary in the calculation of the flood level, and the unsteady flow simulation was carried out to
reflect on the tidal river.

Keywords: Imjin River estuary, Design flood level, Unsteady flow, Roughness coefficient, Riverbed dredging

AUZ ol 7 A2A0IM 29l AFE Al

2 %

&2 HF0M = ZMO| FekS V| HM o2 Hh= QRIZ SRR A2lE42|E BL g2l o= Mdot= YWots HES BRIt 24 ZZESH/2|
S48 4ot Ue BYRROYE £Us0 42 HES ATHER/L, 2| AHlAH0|| RIZHSH OR7HH401 ZEA 4SS ST He| S40f LA
Sagtole] 242 HSlE BAMSIQICH O 202 2011'd LRIZSH7 |[EAHZE 2 DMl DA[SH UL ot A|2lE4-2|et Bl ot Z2712t
OlM 242/ AHA| Folclof e M52 HelstRCt. 2112 201 1H0|| DAJE H2lg42ls il sty &4 HHE Y=t 2 510 2532
O|Z Saf AFEl B OICE & 970l 21t 2RI 5172 2P B4-9| A0 IOWK ZEA4E BS R SUB 2LOR HTED, 517 298
20K 4 Qs HER D0IS S0 ol FAE 513 QCIRIE B490t A 0SS BEES o 4 ACt
HABO|: ST, HETAS), HHT, ZEAS, SHEL
1.M 2 HE T Alottt mj o o] gt R 3491 Aol

Ao = Autshof| v]af Hok A Agt F-0)7F @ LEict ¢

s o] vitte} = S 1, estuary) A 92 291 9] 2t 47} 5 S Al gt 3t skt A A =2 <18l

FFS 7ot ot shd 4=912] YZo] A3, S IK) 2] olu] SR A 2] 7]'5-S /AR Aol ot B {17} ob R
72 Behrtke] x| Holak= 2|24 E4AJ o2 Q15| sl
*Corresponding Author. Tel: +82-31-670-5141 A Ax|7FE7 ot 710l a7k HEA e E A5t

E-mail: pko@hknu.ac.kr (K. O. Baek)

© 2017 Korea Water Resources Association. All rights reserved.



618 C. G. Park and K. O. Baek / Journal of Korea Water Resources Association 50(9) 617-625

B20]63%= AA §19] k273
BISICHMOLIT, 2011). Bt} Z-1-3)
froll Hloh 2] 4 7o) 22 el
81 o] FE sttt Aol Qs Wil 4% 59
7} HZ5lo] o]} 24 EHOA =S

KGRI, 2009). 53] 96, 98, 99l = 4717} 51
Aof| th it B2 5)| 7} gt 1, o] of
7 9 AR 2, AR, 7
S ThIRE ko] Alggsof it

olelgt 1A o] 20009 ] o] F A& 02
H

2 I

I oy o

%o o & @
H

lo ¢
o
o X,

9,

ol
=L

S
rJ
)
=
2
0o

IF
ié:lru

du e
A,

r_E F-°.L

]

S0l = Bk, Y7 sHR-RE o A s] Al
A8 55912 uhEs)2] 25}o] Fig, 13} o] it
4 AFgo] A== QtHMOLIT, 2011). 74|12 2.
FA1 ©F12.25 km 774 271 F 12,351,371 m
ook A1 o] 4tFArG ol Hsl] A =] grob 4
Zol BI& = A, ) Aol FAFE U5
S A 2 2ol th(Back, 2014). A= o] &g
S Alest7] ol dell, T A EZ4=91 0] e S

L do X
o2 Rl

o

"_

[¢]

OI-U_&-N

1

)
ol

L il
ot

]_

oy

074 ﬂ.u.a
Ho H'l

=

&
GEELMaR s

A

o
2

Samok dist,

B L-2.660m

Fig. 1. Plan for river-bed dredge at Limjin River estuary (from MOLIT
(2013) and Google Earth)
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Table 1. Assigned roughness coefficient /7 at Imjin River in previous reports (from MOLIT, 2011)

Reach (old) Stage number n Note
Han River confluence ~ Tanhyen Nakha-ri No. -21 ~No. 0 0.021
Tanhyen Nakha-ri ~ Downstream of Chopyeng-do No. 0 ~No. 48 0.025
Downstream of Chopyeng-do ~ Upstream of Chopyeng-do No. 48 ~No. 61 0.040 Chopyeng-do
Upstream of Chopyeng-do ~ Junjin Bridge No. 61 ~No. 80 0.028
Junjin Bridge ~ Libi Bridge No. 80 ~ No. 98 0.029
Libi Bridge ~ Starting point of National River No. 98 ~ No. 296 0.030
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Fig. 3. Flood water level according to variations of roughness
coefficients
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Table 3. Differences between flood level and levee elevation according to flow conditions and variations of roughness coefficient

n=10.018 n=0.018~0.021 n=10.021 Design flood
Old stage | New stage Note
non-uniform | unsteady |non-uniform| unsteady |non-uniform| unsteady |level (2011)
21 0+ 000 - - - - - - -
-20 0+ 500 2.63 4.29 2.63 422 2.6 422 2.29
-19 1+000 3.11 4.68 3.11 4.56 3.04 4.52 2.75
-18 1+500 2.99 4.45 2.99 4.27 2.87 4.26 2.69
-17 2 +000 - - - - - - -
-16 2 +500 - - - - - - -
-15 3 +000 - - - - - - -
-14 3 +500 - - - - - - -
-13 4+ 000 2.92 4.26 2.92 3.89 2.64 3.34 2.94
-12 4 +500 2.84 3.77 2.84 3.59 2.55 3.08 2.95
-11 5+ 000 2.76 3.58 2.76 3.38 2.46 2.95 2.87
-10 5+500 2.66 3.55 2.66 3.35 2.35 2.92 2.74
-9 6+ 000 2.66 3.57 2.66 3.32 2.33 2.86 2.71
-8 6+ 500 2.58 3.48 2.58 32 2.23 2.72 2.6
-7 7 + 000 2.35 3.22 2.35 2.93 1.99 243 2.37
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Table 3. Differences between flood level and levee elevation according to flow conditions and variations of roughness coefficient (Continue)

n=10.018 n=0.018~0.021 n=10.021 Tisstien flgad
Old stage | New stage Note
non-uniform | unsteady |non-uniform| unsteady |non-uniform| unsteady |level (2011)

-6 7+ 500 2.37 3.25 2.37 2.94 1.99 2.41 2.32

-5 8+ 000 2.37 3.19 2.37 2.87 1.98 2.34 2.32

-4 8+500 2.37 3.11 2.37 2.80 1.97 2.27 2.32

-3 9+ 000 2.34 3.06 2.34 2.75 1.93 2.21 2.21

-2 9+500 2.27 2.92 2.27 2.61 1.84 2.08 2.09

-1 10 + 000 2.28 2.86 2.28 2.56 1.85 2.05 2.1

0 10 + 500 2.09 2.74 2.04 2.38 1.63 1.88 1.95 E;:;;)lf

1 10+ 730 1.87 2.43 1.87 2.12 1.46 1.63 1.75

2 10+ 970 1.86 2.39 1.84 2.09 1.43 1.61 1.72

3 11+240 1.90 2.42 1.89 2.12 1.48 1.64 1.75

4 11+510 2.00 2.53 1.99 2.21 1.57 1.74 1.85

5 11+ 810 - - - - - - -

6 12+ 020 - - - - - - -

7 12 + 260 - - - - - - -

8 12+ 510 - - - - - - -

9 12 +720 2.77 3.30 2.67 291 2.32 2.52 2.61
10 12 + 990 2.88 3.44 2.78 3.02 2.45 2.65 2.78
11 13 + 300 - - - - - - -
12 13 + 580 - - - - - - -

Confluence
13 13 +960 - - - - - - - of
Munsan-chen
14 14 + 360 1.85 2.41 1.72 2.01 1.4 1.65 1.72
15 14 + 650 1.78 2.31 1.64 1.92 1.33 1.56 1.65
16 14 + 940 1.57 2.05 1.42 1.66 1.10 1.32 1.44
17 15+ 230 - - - - - - -
18 15 + 480 - - - - - - - I\Ed';;iui’;
19 15 + 760 - ] ] ] ] ] ]
Start of

20 15 + 940 - - - - - - - P
21 16 + 220 - ] ] ] ] ] ]
) 16 + 500 - - - ] ] - ;
23 16 + 770 - ] ] ] ] ] ]
24 17 + 080 2.41 2.95 2.18 2.47 1.91 2.21 2.15
25 17 + 280 2.22 2.75 1.97 2.28 1.70 2.01 1.96
26 17 + 500 2.38 2.89 2.16 2.39 1.89 2.15 2.18
27 17 + 670 2.36 2.89 2.10 2.35 1.85 2.14 2.11
28 17 + 890 2.20 2.69 1.94 2.13 1.70 1.98 2.05
29 18 + 080 2.25 2.78 1.98 2.22 1.76 2.06 2.01
30 18 +270 4.46 4.93 4.21 4.37 3.99 4.24 4.27
31 18 + 590 4.60 5.08 4.34 4.50 4.15 4.47 4.55
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Table 3. Differences between flood level and levee elevation according to flow conditions and variations of roughness coefficient (Continue)

n=0018 n=0.018~0.021 n=0021 Design flood
Old stage | New stage - - - Note
non-uniform | unsteady |non-uniform| unsteady |non-uniform| unsteady |level (2011)
32 18 +900 2.61 3.10 2.34 2.49 2.15 2.46 2.44
33 19 + 120 2.46 2.94 2.18 2.32 2.00 2.30 2.31
34 19 + 390 2.65 3.13 2.36 2.49 2.18 2.48 2.44
35 19 + 620 2.79 3.22 2.50 2.58 2.33 2.61 2.68
36 19 + 840 2.72 3.13 2.42 2.47 2.26 2.52 2.61
37 20+ 080 2.66 3.05 2.36 2.40 2.20 2.45 2.57 Tongil
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