=3 QF - 8l o3 8 3] =5 #/ISSN 1976-8192(Print), ISSN 2288-2227(Online)
Journal of Korean Society of Coastal and Ocean Engineers 33(4), pp. 139~147, Aug. 2021
https://doi.org/10.9765/KSCOE.2021.33.4.139

HeMOSU-1&29] 315 15 ARS ©|83 % #H 7 A 4
Correlation Analysis between Wave Parameters using Wave Data
Observed in HeMOSU-1&2

O] - A * - T E-F] ek . F ok . Q LA sokokek
Uk-Jae Lee*, Dong-Hui Ko**, Hong-Yeon Cho*** and Nam-Sun Oh****
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4 BAE FHElh ol A 9 AERE o
o} 5 Axe Adste] 715 Ael vlasigitt. disEakar 3 S V1S ATt
9} wlaslol Ak ASe] 9AHgol 0.1% mlwto R APgEon, Hojskane] A% Hr) 29%2) AolE molx )
=) *7‘ ] Apole] A B4 A3t AHEY ofjux] Wt 22 F9 F2 DHshs 48y AFEYS] o
o7 915lo] HeMOSU-13.8} 230l Zh2h Al A8 2.5%, 13%2] HlE= HF F717F F2] F7el] njg) H]
BHoz A A=

SHAIZ0] : HeMOSU-1, HeMOSU-2, waveguide, S}A241H, st A EHY, ka1, 571, Advat7]

NS

vl
1gsto] st

Abstract : In this study, waves were defined using the water surface elevation data observed from the HeMOSU-1
and 2 marine meteorological observation towers installed on the west coast of Korea, and correlation analysis was
performed between wave parameters. The wave height and wave period were determined using the wave-train
analysis method and the wave spectrum analysis method, and the relationship between the wave parameters was
calculated and compared with the previous study. In the relation between representative wave heights, most of the
correlation coefficients between waves showed a difference of less than 0.1% in error rate compared to the previ-
ous study, and the maximum wave height showed a difference of up to 29%. In addition, as a result of the correla-
tion analysis between the wave periods, the peak period was estimated to be abnormally large at rates of 2.5% and
1.3% in HeMOSU-1&2, respectively, due to the effect of the bimodal spectrum that occurs when the spectral
energy density is small.

Keywords : HeMOSU-1, HeMOSU-2, waveguide, wave-train analysis, wave spectrum analysis, wave height, wave
period, correlation
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Argsh=d d2] AMHE-E a2 Qlth(Hameed and Baba,
1985). 3t thEukar7ke] PAAS vhare] EHSEEIET}

¥5 w2tk 7MY kel Rayleigh 232 &%
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Table 1. Introduction to HeMOSU-1 & 2

o]-g-sto] ofef thgt a7 .
wheba] 2 Aol A= ] Aaliotel] A s

ZERIQ! HeMOSU-15.9} 2304 oF 137 95

AARE o] gsto] tlaidtal 9 75 AFFseltt. o

g AR akd A g A ERH S o] 851

AEgon, gt} FF7] 7+ 4

o} FoJutr712] Al S st 7]

E3hlch

2 RI2 o

kU

2.

i

e;
A A APEY B TES 918 At
71 H5ERI 271 (Oceanographic and Meteorological
Observation Tower)Z A 2|3l1 3+ 9 &3kS A8l Q)
o a7 e AT 2] Alxehs 2v]el HeMOSU
(Herald of Meteorological and Oceanographic Special research
Unit)= o 91520 QI 3ol w4k S59 39el 2010
d3k 20130l 742 AR E o] T AREE, T, 32
Fh, 24, WIS AP T ARCHY, f4, 29)F
AAro 7 FHE BA5H] 9 Fol tHKim and Kim,
2017). =922 CDMA 541 2 98A1ES o H ek &

Classification HeMOSU-1

HeMOSU-2

Structure
overview

- Maximum height: 100 m (Based on M.S.L)
- Water depth: 13.5m (D.L)
- Foundation type: Jacket (weight: 200 ton)

- Installation position: offshore of Wido-myeon, Buan-gun

- Completion year: 2010

- Maximum height: 120 m (Based on M.S.L)

- Water depth: 30 m (D.L)

- Foundation type: Suction Tripod (weight: 370 ton)

- Installation position: offshore of Okdo-myeon, Gunsan
- Completion year: 2013

- First offshore meteorological tower in Korea

- First establishment of integrated measurement system

Characteristic in Korea

- Public relations of the performance through release of

measurement data

- Offshore structure where suction piles was first applied
in korea

- First design approval meteorological tower in Korea

- Pretest of the offshore wind turbine

Longitude
and latitude

E 126° 07' 45",
N 35° 27’ 55"

E 126° 12' 45",
N 35° 497 40"
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Fig. 1. Location map of HeMOSU-1 & 2 in the west sea of Korea.

Table 2. Specifications of the Wave Guide Radar system

Model

Wave Guide Radar system

Sampling rate 5Hz
Wave heights 0~60 m
Wave periods 1~100's

. Dimensions 26/21 cm (diameter/height)
Mechanical - -
Weight Approximately 9 kg
) N Temperature —40°C to 65°C
Environmental conditions —
Humidity 0~100%

: S ulgow o 1) A, f
29998 2} 5ol B89 A4 0% dolele
° 71 B dt A9 e A

Fig. 1< =ru] AlgliQbel] 25 o] Sl s 3a5%
(offshore meteorological tower)?] HeMOSU-1%.8} 23%9]
A5 EAISE Aot}

HeMOSU-12- 4702] 73#-0 2 o]Fojzl Al 7|22 A
A Heglom, A8 #4171 FEH(MDL) 715 13.5m
o]t} HeMOSU-2+= A4 Egfolx = Feje] 7|25 4835}
of AA|E e, A8 412> HeMOSU-1¢]| 1]3) oF 24
o z12 30 mott. 3 BSFHE = 1996\ DelfthlE]
WaveGuide ZH]|7} A% %) © 7 (Choi et al., 2017), 3l %
Hl= 3709 259 A E o] 88to] 7 WeE Al &=
dakar Qlet. o] A= A5 i ‘ﬁH A7 Higd L
&/ ko] AAPE AR, AAke Al 7Re] G R] A
olo] 1 TAIE AHEste] skl W ARAA] Alite] 7t
53}}. Table 292} 720] WaveGuide:= 217 26 cm, =°] 21
emo| ™, = & 2] L7} —40~60°C Ato]of] ALgo] 7Fs

ataL 7 Wele] #5145 Hz(0.25) (A0 53}
= 2LE 5 ] o]tHRADAC, 2012).

al
2 A7) A A ARESE I Ak 717 HeMOSU-1
739~ 2013.07.28.~2014.07.06.(1692 )] ™, HeMOSU-2
4% 2013.11.26.~2014.04.23. (1310—4)015} o] 7Izt =
HeMOSU-1&28] A58 747} 28.5%9) 12.1%°]H, ©]+=
WaveGuide 1] 0] 0 2 QI3 #Fo] Tk & o= 1}
355¢=4

o

2.2 M W

o = TR AT EY
4 bﬂ% AHg-slo] AlAksE3ith(Dean and Dalrymple, 1991).
FHH 25 B8 J=8lEl] A 7)1 E ARl W= g 1A
o] AoatH, ¥= dolE W A3} 2 o) JFoer <l
S ARS] FAIE Q13] dHolE 9] & o] 5= A]7] Wi
o FAME Hr=A] AAS ok K (Goda, 2010; Molenat et
al., 1999; Hanson et al., 2004). 3} #2412 B H Hlo]
B & 53l Fig. 29 2ol 9H 43 22 (Zero-up-Crossing)
o w2 EakE AYsHA He, vl A Tl T
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1.0

Water Surface Elevation (m)
-1.0 -05 0.0 05

o+

Aok Aol st EAlE slidshr] flsl Wkt A7 S
Tste] 2 g W5E AP TH(Choi et al., 2017).
$HH, 9t A EY FAHE ARG Fake 11
ANel Arll(naf7F obd G ellA sk ovA] &4
(leakage)y= FA3}sk7] 3l 21(1), )2 2] ‘10% Cosine
Window’ 4 &3l 57k 35 AnE BAsth

nt)=wi)ynt) : i=1,2,3,...,N @)
0.5(1 — cos[at./1]) :0<t<l

W) =11 (I<t.<N-1 | ()
0.5(1 = cos[(N - t.)/I]) :N-I<t.<N

3714, n(t.) = Data Windowd A}, W(t.)= Data
Window &k, n(t)i= 2 Fat 79 7k, N Z52] 7,
2 Hlo]E] 2] A&7} 2] 10%(0.1%N) " E Lepdc). 7
= Al vste] A2k ol el WS FHE) 2ae T,
FFT(Fast Fourier Transform) 7|'{& &3l T34 g9 o=
W Eketo] s & FaeA W, AFAEY ] WA (m)= b
sjo] ol Bl FolmnH)E AN ol HF F3h
Fel OE ATORA VTS el Ak
(Goda, 2010).

Table 3. Correlation coefficient between representative wave heights

i;l (3)
J X0 =B 0= 9’

= " .
olel & AellMs gt g AT A4S Fokel
AGFE APl om, 7]Ee] AlQkE A8 Ak A e
HlaLE Fajskolet. wdth, i el o] -2l utar(H, )8k 72

5 FN T8 $E 54 slolsha, nAlY SARNE F
=

This Study
Relationshi Previous Studies

Formula P (Correlation Coefficient) HeMOSU-1 . HeMOSU-2 .

Q; R Q; R
H,=aH; 1.27 1.214 0.9942 1.284 0.9963
H= H 2.03 2.085 0.9793 2.378 0.9885
H,, = oH,,, 1.80 1.774 0.9891 1.935 0.9946
H,;=oH,,, 1.416 1.464 0.9986 1.508 0.9993
H;=oH 1.60 1.726 0.9936 1.855 0.9961
H,; = ouH, 0.95 0.916 0.9944 0.916 0.9934
H,..= oaH; 1.86 (1.6~2.0) 1.401 0.9565 1.603 0.9654
H,..=oH,, 2.863 2.043 0.9477 2.414 0.9631
H=aH,,, 0.89 0.845 0.9981 0.811 0.9985
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Fig. 3. Relationships between the representative wave heights observed in HeMOSU-1&2.
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Table 4. Correlation coefficient between representative wave periods

This Study
Relationship Previous Studies
Formula (Correlation Coefficient) HeMOSU-1 . HeMOSU-2 .
Q R Q R
Tar = T3 0.6~1.3 1.066 0.7596 1.058 0.8713
T,;=o,T 0.9~1.4 1.595 0.9728 1.699 0.9779
Tino= 05T 0.9~1.1 1.107 0.9664 1.110 0.9806
T,= a,T; 1.1 1.186 0.8021 1.166 0.7785
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Fig. 4. Relationships between representative wave periods observed in HeMOSU-1 & 2.
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Fig. 5. Distribution of peak wave periods (7,) and significant wave periods (7).
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