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Abstract : This study presents the results of analysis for the wave data that were consecutively collected from Febru-
ary 2013 to November 2018 at the location of 1.6 km offshore from Namhangjin beach. The water depth at the loca-
tion is 30.5 m and waves were measured by AWAC (Acoustic Wave And Current meter). By using wave-by-wave
analysis and spectral analysis, wave heights and periods were evaluated and then the relationships between the quan-
tities obtained by the two methods were proposed based on linear regression analysis. In addition, monthly and
yearly variations of the significant wave height and period, and the peak wave direction were analyzed. Moreover,
the relationship between the significant wave height and period was newly suggested. Variability and probability dis-

tribution of the significant wave period with respect to the significant wave height were also examined.

Keywords : Namhangjin, wave observation, AWAC, probability distribution, correlation
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Fig. 1. Location map of the field measurement station.
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Table 1. Summary of the acquired wave data at NHJ station
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
2013 0 1344 1487 1440 1485 1440 1488 1488 1440 1488 1439 1487 16026
0.0% 100.0% 99.9% 100.0% 99.8% 100.0% 100.0% 100.0% 100.0% 100.0% 99.9%  99.9% 91.5%
2014 1488 1344 1486 1440 1488 1440 1487 1436 1440 1488 1439 1488 17464
100.0% 100.0% 99.9% 100.0% 100.0% 100.0% 99.9%  96.5% 100.0% 100.0% 99.9% 100.0% 99.7%
2015 1104 1344 1488 976 1488 1437 1487 1488 1439 1487 1440 1488 16666
742% 100.0% 100.0% 67.8% 100.0% 99.8%  99.9% 100.0% 99.9%  99.9% 100.0% 100.0% 95.1%
2016 1487 1392 1488 1440 1488 1440 1473 1486 1440 1488 1440 1485 17547
99.9% 100.0% 100.0% 100.0% 100.0% 100.0% 99.0% 99.9% 100.0% 100.0% 100.0% 99.8%  99.9%
2017 1488 1344 1487 1433 1488 1440 1486 1488 1439 1482 1431 1485 17491
100.0% 100.0% 99.9%  99.5% 100.0% 100.0% 99.9% 100.0% 99.9% 99.6% 99.4% 99.8%  99.8%
2018 1487 1340 1484 1440 1488 1440 1487 1488 1440 1486 988 0 15568
99.9%  99.7%  99.7% 100.0% 100.0% 100.0% 99.9% 100.0% 100.0% 99.9% 68.6%  0.0%  97.1%
Total 7054 8108 8920 8169 8925 8637 8908 8874 8638 8919 8177 7433 100762
79.0% 100.0% 99.9%  94.5% 100.0% 100.0% 99.8% 994% 100.0% 99.9% 94.6% 99.9% 97.2%
A ASEL2 S vk 20139 123 2018 12€0)= 3 Ex Frhs 2s 4 5 Qv
o] o] FolAA| ek S Fekshd 20137} 20189] A
Al BEEL oF 99.9% 2 97.1%0] G 3. I EA L AH E Y| 2|5t
Lf2HH| e H|wd
2.3 J0ut 2 AlQ] Bk AHIER
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UA M 718 ekt o] THERNE BA BE ARS o|gsiel ypERAMT A=) s v % 7
W A EY ] Sk gl Wk £ O] FHol BlF Al B 7] shebe g & b2} AkEsto] vl asl Bgket
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Fig. 2. Directional wave spectra observed during winter storms.
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Fig. 3. Directional wave spectra observed during typhoons.

Table 2. Wave parameters during the winter storms and typhoons

Time H, (m)

T, (sec)

Diry,

Spry,

P

Dir,

mn

Remarks

2013/12/20 21:00 4.76
2014/10/13 13:00 5.00
2015/08/26 04:00 5.70
2015/11/27 07:00 5.17

11.78
10.29
10.90
13.23

N62.0°E
N39.9°E
N57.0°E
N47.5°E

36.1°
39.4°
40.7°
31.4°

N60.2°E
N37.2°E
N53.0°E
N44.9°E

TY1419 VONGFONG
TY1515 GONI
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Table 3. Comparison of H,; and H, depending on the class of H,;

Table 4. Comparison of T}; and 7, depending on the class of H,;

Average Average
Class Class

H,; H, HJ/H,; T 7}; Y}/Tm
0<Hj;<I 0.51 0.55 1.10 0<Hj;<1 495 5.79 1.17
1<Hj;<2 1.36 1.44 1.06 1<H ;<2 6.95 7.77 1.12
2<H;<3 2.36 2.48 1.05 2<H ;<3 8.44 9.30 1.10
3<H;<4 3.40 3.56 1.05 3<H;<4 9.58 10.47 1.10
4<H,; 433 4.49 1.04 4<H, 10.13 10.91 1.08
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Fig. 6. Annual and monthly probability distribution of the significant wave height at NHJ station.

Table 5. Monthly mean and maximum values of the significant wave height at NHJ station

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1% Mean 1.10 1.10 0.86 0.73 0.59 0.54 0.46 0.69 0.70 0.94 0.99 1.06
1A Max 441 422 3.87 4.59 4.20 2.87 2.82 5.70 4.03 4.92 5.15 4.86
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Table 6. Monthly mean and maximum values of the significant wave peirod at NHJ station

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
P Mean 6.50 6.31 5.62 5.23 5.04 497 4.61 5.24 545 5.93 5.99 6.41
13 Max 12.92 12.45 12.48 12.23 11.76 12.12 10.98 12.01 12.03 11.85 13.12 13.02
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shA, A7 NHIS ekl oish &} 18 (box plot)yS
Fig. 701 AASFATE ANARES 0, =037 m, Y%k 0, =
0.62 m, AIBARESS O, = 1.04 mZ UERSITE Pl e} s
A s WYk 7152 32l Douglas sea scale®] &3}
5 5Rough)y= F23k3e] M 217} 2.5~4.0 me]™, Beaufort
wind force scale®] 6(Strong breeze)> 35 10.8~13.8 m/s,
TRl 3.0~4.0 m= AAE ] LI, F-Evete] FETE
B 7]%E 3molt. sk, 3k A Alolli= dRbbeE At
A71F 02 P 97.5%2] izt AREE 7= d) JEak #b
59 A9 P 97.5%2] 9= 245 mE Yol A4S 7=
Sxh A AR =S

4.2 |o|u}==7|

Fig. 8olli= f-olup5=7]el] thst € 8l I 25 A
kit frolatare} vR7 A2 p, = 149] A5 NS AHS
Flom, fo9k719 Akl 2 JElE aLjste] )
AL 122 Aot tet fela7]19) Al
T =0~13x% /‘]'O] Oﬂj‘i 1= Z_]‘Zﬂ;vo/] = 14:&2_]—0] ﬂﬁq’

Fig. 8(a)oli= F2u571¢] o1 S A3 72
HF7) AR 4-829] W] HEsgon, Foluag}
PRI R U WSS 9] i A Gl Fig. 8(b)
N & = g0l Aol did oz Sk 1 9k &

ol

il

#go] a1 oFHelle 1 W]l e Al 548 v
Ehgl o, olel st A& ol ohare] -9k 2t
3, Table 60 Folut7]9] 4 gk 9 Ak
vehlglom, fojatgr] o] gk ol dels 11-12%,
Az 12~13%2] W6l Exsiaint. €3 Hagke] F
that 199 6.50%, €12 FHoigke] Hoigk> 1€ 13.12

=L

4.3 HFulet
Fig. 9oll= 2 Fu}gke] o o 2l B = 747t el
o1 &

525l YER T, Fig. 9(b)ell AlAlE €3 -3 Table 10]]
13l A F& doly FolA HFukeF Apm Rtk st 5
22.5°9) AF H & 167] W9 eR st 7 Al )
olE] ] 7FE AA f& dlolEl] TR vre] Altsiel
t}h o234 (5~89 )} ALH(11¥€-29)9 93k Bx7} s}
A g2y, 2343 7FSHE v wd fARE g B
ERIQIEE. Aol Fulgko] NEo|H 3gke] 3 %o F
2 b oS Holl= Fu}eko] NE B ENEO|H dako] &
#Zo] WA velit) 1e)a 4~7€0l= Fulekelol ESE 3t
o] 2HEE Bl F A e

Fig. 10¢]= 61d7+e] AA| 2pzel| gt ot An| e
ERNSIAL, Table 791 1 m &2 838k vkar #7HEZ 16
o1 382 AASIITE 9 NEO] EE 9] 23.9%%
71 o wkeF ENES] E380] 19.6%% F HAZ =7
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Fig. 9. Annual and monthly probability distributions of the peak wave direction at NHJ station.

180

Fig. 10. Wave roses at NHJ station.

UeRsth 1 thEo 2= 318k NNE, E, ESE, No| 7zt
13.5, 11.8, 9.5, 8.4%2] EHEE & 91 9ler mA|
k0 EHES BT 5% vRte|th 18] 3kl 1 m v
W] el A= 9HeF ENES] &3 &°] 28] 93k NE9]
FHERY =4 et SAS R ek 3431 1 m o)
Ie o9k NEQ] 380 718 =01, B3 913k NNE2
ZdEo] 93 ENES] &R =4 YERRT

2

5. w2t J weloiEr(e] Sd

5.1 Rt ROILIZFET[2] ARHEHA|
TR (H, )2k F2ATE1 (T,5)2) el diai s o
2] 43 2o] Ak vl 91OH Suh et al.(2008)0] A 2] o]

Table 7. Fraction rate of wave direction according to the class of
the significant wave height observed at NHJ station

di\r)z ’;Vlfm Hy<1 1<H,<2 2<H,<3 3<H, Total
N 6.02 2.18 0.17 003 839
NNE 7.20 478 1.20 035  13.52
NE 13.49 7.88 1.95 057  23.88
ENE  14.53 426 0.71 0.10  19.60
E 10.23 141 0.12 000 1176
ESE 9.06 0.45 0.00 0.00 951
SE 4.15 0.08 0.00 000 423
SSE 0.99 0.00 0.00 0.00 099
S 0.69 0.00 0.00 000 069
SSW 0.52 0.00 0.00 000 052
SW 0.49 0.00 0.00 0.00 049
WSW 051 0.00 0.00 0.00 051
W 0.54 0.00 0.00 000 054
WNW 055 0.00 0.00 000 055
NW 0.95 0.02 0.00 000 097
NNW  3.10 0.71 0.02 000  3.83
Total 7301  21.77 4.17 1.05  100.00

81t} 71 oA Shore Protection Manual(Coastal Engineering
Research Center, 1977)°] AA]E 2] (©]8} CERC(1977)% 2F
) Goda(2003)2] A 21E #8313tk CERC(1977)e114]
v T Tt} Foa5712 AR AAA R

Ty;s~3.85(H,;5)" ®)
= Akt 183 Goda(2003)= FAKSH |2 TFe- 4]
< AAEAT.

Tys~33(H, ;)" ©)

Fig. 1191 ¥5 &40 ti$ CERC(1977) 2 Goda(2003)
FAE Agslal FHaARsH oz 249 (curve-fitting)3h 2

= B wsdt}. Fig. 11(a)elA 75 Frolabard, ), Al
2EHE FTHTINT p)00H, 2 Qo= epd AS5AtaS
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Fig. 11. Relationship between significant wave height (#,;) and wave period (7)) and probability density of H,; and 7),; at NHJ station

(R*=0.595).

HaAEY O TANER TANEE e Aoz et
UGk FHRER 4L 4

(R)S) %2 0.5950] T},

lo

0.323

T\;=6.212(H,5) (10)
olglet vba-F7] BAFAE o] &3 F7) 4o A, >
A 2= e =0, BAF = 1.026°9) FTHEE FEHE Kol

$HH, Suh et al.(2008) $H= 3l AT LlelA] 200002] 1
&<t At §15Re] 41 oF 30 m Aol A] o] 2] ufgk -
13 Al(Directional  Waverider) 2  #53F A5 R 535 =

B B S

94.6%)5 wA18to] Tk 22 BN E A A 83T

T1/3%6'50(H1/3)0422 (11)

91 212) ARAGFR)S] w2 R = 022491k 2] (10)7 (11)
& iRy 71e7] A FARARE 3kl ST uhE
F7] S7HEO] 2 Aol Ktk of2|d Afeoli= VA o R
FUrt L A5Gl AR AT A A A=) #-

Lo}l fro|9kg=718] A vl el M e gdskA ekt

VUt Aol 729l 3 m ofske] FRtell feolus
Zo] g §A AAE Ao AS5AT AN E Fo]
O FaL froukal 4 m7HA] FFE FAshs AfolE 1Al
o =, 3a-F7] WA= shuke] W (power function) 27
Aom 1 4 eapiels vkl 7l weh sk A
= HeEREh
38, CERC(1977) 32417 Goda(2003) 3212 o] &3l -
Ostare] sk frouF7 1S ARkl ol 27w
A} g A 0 = Fig. 119 $H7 veRith CERC
(1977) 2! Goda(2003) &2 -2 9kaLe] =17]9} A <] 534
A B Ak 9 shehe web ks A¥E wolal Sl o
= Suh et al.2008)°] AAS folvtart 2w #5 #}
79 ek mephs Wi frolshart Skl kel
SAES} AAeh= A HeRdvhs duehs 2lo)7} Sl
w2 ASARC] AR AdAge] gl vl
- 3ol tisliA] CERC(1977) 4= Goda(2003) 32415 AHE-
8t 29715 78 = ATh= Suh et al(2008)2] A&
o] Bttt 3 = gith
Fig. 11(by= 2] ukaLe} folul7]e] SEUEies
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Bl Tezolnt, 7tR &S fo)ukare] i AR FS f-olus Zo| A31 sarrt A-G
715 YERALh folokae] vy RIeE #4sk e oF 2m Fig. 120 &2 #= %
olal7t HA L 88% A EZ tiFtg AFA|skaL vhare] SHoE FARES T2 o] TSI (T
%k mode(H, ;) = 0.33 mo|v, HHl V)= 4.84% = volE|Q]u). (T\)r)& NEZFC R &lal, 7t 58 9117 slo] AL 9}
SEU R Z47F Yepdoltt. Akt felaar 17 35

52 RelutFEr|e| HEY U HERE F718F AR 1.0 FB8AE 71F0E §, o] vhehie
frelohare] gl freukrrlE dds] flsiMe o1 27F oG 5% AE TR Adek-stehs ofnlgitt. shavt
APt dAsktkar 7Fg ek Suh et al., 2002) 4] (8) B ] 7kl wet get-akeke] A7), = 3 o9 719 Al

BES X PE

O} & ARAS AHGSPIE Bk s ool A Egio] Ak Hhashs S ol 9ee & 5 9
sl vlek 719 WEge] melslA) eiskek. FlelAls thgelis frolshuel Welel ke TS folne]

Suh et al.(2008)°] Korea Ocean Research and Development o] g% FXE ARSIt WA 4t
Institute(2005)8] o+ 55 2F55 ARg-ste] ghare] w& + 2+
719] WEAE AES vk Qlrk. 1979200312 25d7Fe] A sl MR TEsksith 9haLe] ol uk
=& =4 106718] AAA A 9] A Hol shas) 1 AR ZIA ™ 0~1'm, 1~2m, 2~3 m, 3 m ©]2

=}
Solin 7 AR FOAETIE FAREE 7712 e

of slFsts T8 FET vk, Aldl, Jall, Fele] 7 Sl i
iR mhare] i 719 M-S HESS oH, Wl o] FARISIAA Feu719] FEU w35 Fig. 130 1
A WEAdo] AaL Asjlel s Wgido] 2car AlAlskSIt ER ATt Fig. 13(a)~(b)ellA A4 e BE gkal 77¢
J8]a AgESE F7)el diste] FARASAIZ) o)k o Ao EEHefS vyebdith. 183l Fig. 13(a)ol A H2A,
o] WiES Ao, Foutad e A ste] AdeAs W FEA g Bk AM s 7k 1kal 1.0, 2.0, 3.0 m ©]
Zo] A9 AAs) Fallol s f-ouart S wis W 7&e] el dlgehs AmEe] 22 FH, Fig. 13(b)elA] &
< 4 )
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Fig. 12. Non-dimensionalized significant wave period (7;) versus significant wave height (#, ).
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Fig. 13. Probability density distribution of normalized significant wave period for different classes of wave heights.
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