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Abstract

Artificial waves inside the lake generated due to the opening and closing of the tidal power plant cause
wave setup and inundation of salty water by wave setup can harm crops in nearby farmland. This study
was carried out to investigate and analyze wave setup, the main cause of this salt damage. The water
level fluctuation monitoring was performed using a pressure gauge. The atmospheric correction was performed
to ensure the reliability of the pressure-type water level gauge and the level of the measurement station
was standardized as a reference point of the tidal power plant. The correlation analysis between the tidal
power plant and the Jangjeon barrage was based on water level before generation, water level fluctuation
at the beginning and end of generation and the difference between the peak water levels inside the lake
and in the Jangjeon barrage. As a result of the analysis, it was found that wave setup, which is the rise
of the water level in the Jangjeon barrage, has the strongest correlation with water level reduction at the
front of the generator which occurs simultaneously with the stop of the generator.

Key words: tidal power, water level fluctuation, wave setup, salt water, water level increasement

M2 o[ §3Hs Alsheuldat Ax|se] glon] o2 o
slo] WS B 97k 50 54 2ug kWhe| 1712
TGl AlSKEE 71 QAR BHIA,  AARSERL QI ol o7k 86tk 27 vhRle] 21gE

o=
o =
AZAlel A= AEar=A, AT ek oFgk 4= Sl o, 315t 53HES] o|iglea 2t

o
THFIWNE ARIS o FFPAUTASG E  2ET ek

FolZ A} 9] - SEFEORS: Wo] AT A 312 23] Seis 2L 30150 ke A4
SPFZA 2= 19874 495 19944 1€714] 6 RS- 0]83) o]2o|z|a glom, T A<= 100%
of 24 &FEglen, JFe4o WA 56,5 ki o] off 77he: e Hola qltk, 2oz Qg 5
o, WxAIQ] Aol 11,4 km, FATHE 39 33 2 o] & 2o]HEL oo U] A 31 FlETe] 4299
Wik Eolrh zA] FYo AFY) 2SS AHA FFS vlAw k. B8] 2L S

" Corresponding author: Hyun Seok Lee, Tel, +82-42—671-1199, e—mail, leehs@hqtech kr



46 Crisisonomy Vol.15 No.1

=
&
g
k
r'O'
=
g
(o]
o
of»
tlo
P
e
o o
N B
H-[ ‘ol
oi -
23
fe oZ

Hololo] wave setup% 5,1

spom sk BAs] Slstel Saseltt
Hanslow & Nielsen(1992)2 31} dfjQt7tol| A
wave setup< 351l B 51T} sfQtrke) vl
sto] 4l e sHtolAle ALEo] A4 Ytk
AMALS THE5EITh E3F Hanslow, ef, al (1996)}
Santoso, et, al, (1998)-2 3}Lo)| 4 2] Wave set—up=
4% 2 0 E4S pEsiad aen Ao

Hoeke, et, al (2015)2 A4 Sl =914k
o] Bl wave setup®] 7118kl QS-S H1skG]

-

. oluict A she] HoBol el BT 2AR
AL Goda(1975)9} Guza & Thornton(1981) S9]
Ik, o)5e] ATHNE Ao vlEs ool Ao
ol ot e A5 BT} w7} ofol]
A&t Tanaka & Shuto(1992)ﬂ- Tanaka, et
al (2000):= Zofl Q= kA Qo] 2R ShofA|
of <opiol Tt AFE ARSI Eek Lee &
Tanaka (2001)-2 U F7lo|ro]| €]t Shiribetsu
& o= skl A1e] ARSIl wave setupi}
o clbol B3t AFE SR, T o) 2

AL XA} wave setupHAS:

FojRon o2t A+ gt
AR ABtE = 9PEEEA Aol
A2 Lee & Tanaka, 2002; Lee & Tanaka,
2006; Oshiyama, et, al, 2001; Tanaka & Lee,
2001; Tanaka & Lee, 2002; Tanaka & Lee, 2003;
Tanaka & Lee, 2003; Tanaka & Lee, 2006; Tanaka,
et. al,, 2002). & 7= FF WA AHE FAH
AET49] FoHzo|aL AA HQ =efte]of A&
fé}—i/ﬂ AFARE] N ZAR dfjaxof FA| 7o 4
Zloltt,

l‘l[‘

m[o

I, S| o eEKlE 715
Algks Y& 9 zedbAs £9of uket EL,
-1.0 mojlA] EL. 4.0 m7}4] st U8 =9
°ﬂ At FeES vtk E3] WS 917F st
LolslHo A= uﬂ_ra]/wo] HRISLT o] 2 ola| sk
B50] Al Z4 Al AZAIe] Mo = ek
(Figure 1)2 B A7 tjalz|Ql A|8ks gAlT}p xeqt
st oF 20 km o] A% A2lof YAIg RHEA skt
d ﬂﬁiﬂ RS HolFEal gk E AT A]
et 78 oA e] =ofE 54
= E}OJS‘M ato] Agts = fehd sk 671

-

ﬁ

Wave propagation distance

Figure 1. Study area - Sihwa lake

bl
e

Jangjeon barrage



A Study on Water Level Fluctuation by Wave Setup in Artificial Lakes 47

Table 1. Water level gauge for monitoring at the field

Item MiniDiver HOBO Foot Depth Water Level
Manufacturing Company Schlumberger Onset Computer Corporation
Measuring Type Pressure type Pressure type
Measuring Range 10.0 m 12.0 m
Accuracy + 0.05% FS + 0.05% FS
Resolution 0.20 cm 0.21 cm
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Table 2. Water level and bottom level at monitoring station

Monitoring Station Depth (m) Level of bottom (El, m)
Okgoo cheon 1.13 -2.35
Singil cheon 1.36 -2.58
Ansan cheon 2.70 -3.92
Downstream of jangeon barrage 1.55 =2.77
Janggeon barrage 1,35 -2.57
Moonsan cheon 0.64 —1.86
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Table 3 Analysis of water level at gate and Jangjeon barrage
Water Level of | Water Level of | Water Level of | Water Level of | Peak Water | Peak Water
Day Gate before Gate affner Gate before Gate after Level Level of Jangeon | WLGyg — | WLGpe — | PWLg —
Generation Generation Closure Closure of Gate Barrage WLGsg WLGa | PWLys
(WLGng) (WLGag) (WLGs.) (WLGac) (PWL) (PWLyp)
4 -2.53 -2.38 -1.09 -1.25 -1.03 —-0.78 0.15 0.16 0.25
5 -1.84 -1.72 -1.11 -1.29 -1.03 —-0.76 0.12 0.18 0.27
6 -1.3 -1.21 -1.06 -1.16 —-0.96 —-0.78 0.09 0.1 0.18
7 -1.21 -1.18 -1.03 -1.06 -1.01 —-0.93 0.03 0.03 0.08
8 —1.48 -1.39 -1.05 -1.19 —-0.99 —-0.82 0.09 0.14 0.17
9 -2.18 —2.06 -1.08 -1.24 -1.02 —-0.81 0.12 0.16 0.21
10 -2.31 -2.18 -1.1 -1.32 -1.03 —-0.74 0.13 0.22 0.29
1 —2.57 —2.43 -1.07 -1.27 -1 —=0.77 0.14 0.2 0.23
13 —3.25 -3.1 -1.07 -1.22 —-0.95 -0.73 0.15 0.15 0.22
14 -3.2 —-3.06 -1.08 -1.22 —-0.96 —=0.75 0.14 0.14 0.21
15 —-3.45 -3.22 -1.07 -1.25 —-0.97 -0.73 0.23 0.18 0.24
16 —3.46 -3.31 -1.07 -1.23 —-0.96 —-0.74 0.15 0.16 0.22
17 —-3.35 -3.15 -1.06 -1.23 —-0.96 —-0.72 0.2 0.17 0.24
18 —-3.22 —-3.02 -1.08 -1.28 —-0.98 —-0.74 0.2 0.2 0.24
19 -2.85 —2.74 -1.07 -1.27 -1.02 —-0.78 0.11 0.2 0.24
20 —2.51 -2.32 -1.08 -1.25 -1.02 —-0.78 0.19 0.17 0.24
21 —-2.05 -1.9 -1.06 -1.24 —-0.99 —-0.76 0.15 0.18 0.23
22 —-1.49 -1.38 -1.08 -1.26 -1.02 —=0.77 0.11 0.18 0.25
23 -1.67 -1.51 -1.05 -1.22 —-0.98 —-0.72 0.16 0.17 0.26
24 -2.35 —2.23 -1.05 -1.23 —-0.97 -0.71 0.12 0.18 0.26
26 -3.13 -2.97 -1.06 -1.24 —-0.99 —-0.81 0.16 0.18 0.18
217 -3.7 —3.56 -1.25 -1.36 -1.22 -1.06 0.14 0.11 0.16
28 -3.97 =3.77 —-1.44 —-1.54 -1.38 -1.21 0.2 0.1 0.17
29 -3.98 =3.77 -1.38 -1.5 -1.34 -1.14 0,21 0.12 0.2
30 —4.04 —-3.84 —-1.42 -1.54 -1.34 -1.2 0.2 0.12 0,14
31 -3.83 —-3.67 -1.08 -1.2 —-0.99 —-0.87 0.16 0.12 0.12
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