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On statistical Properties of the Extreme Waves

Hwang-Jin Ryu*, Do Young KIM*
*Hongik Untversity, Department Naval Architecture and Ocean Engineering
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ABSTRACT: In this paper, The statistical properties of ocean waves in the sea area of Hong-do, Korea are examined based
on 1998-2002's wave data from a directional wave buoy. Wave data aquisition rate, mean wave heights, frequency of wave
direction are summarized. Wave height and period scatter diagrams and n-year return period wave heights are estimated.
Wave periods of maximum wave heights are also estimated. Large amplitude wave characteristics during the typhoon

Prapiroon in 2000, Rusa in 2002 are also examined.
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11 2] 3]| 4 5 @| 7| 8| 9| 10| 11| 12
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1994 - | 34.4) 54.0| 78.8| 556 - - - | 97.5] 100 99:2| 70.2| 49.1

1999 93.5| 81.7| 100. 91.3| 98.4| 98.3| 72.6| 44.8| 87.1| 89.5| 69.2| 43.5| 80.8

20001 99.6| 94.0 94.8| 27.1| 53.6| 87.5 40.7| 89.5| 98.3| 88.3| 95.8| 94.4| 80.3

2001| 99.6 97.8| 97.6| 97.1| 75.0| 32.9| 839| 74.2| 62.9| 97.6| 97.1| 79.0| 82.9

2002 91.9 91.1| 94.0] 10.8] 21.4| 98.3| 86.3| 85.5| 95.8| 98.0[ 99.6| 97.6 R0.9
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A% Hs His H\s/Hs
1998 0.90 0.87 0.97
1999 0.87 0.85 0.98
2000 0.97 0.95 0.98
2001 0.99 0.96 0.97
2002 1.02 0.94 0.92
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Tz 1.5- 2.0~ 2.5~ 3.0- 3.5~ 4.0- 4.5~ 5.0- 5.5~ 6.0~ 6.5~ 7.0- 7.5~ Sum Prop Accy Prop
Hs 20 25 3.0 35 4.0 45 5.0 55 6.0 6.5 7.0 7.5 8.0 (%) (%)
6.5-7.0 0 0.0 0 0.0
6.0-6.5 1 1 0.0 1 0.0
5.5-6.0 2 2 0.0 3 0.0
5.0-5.5 2 3 2 7 0.1 10 0.1
45-50 " 9 20 0.2 30 0.3
4.0-4.5 8 30 9 1 48 0.4 78 0.7
3.5-4.0 12 68 39 2 121 1.1 109 1.8
3.0-35 4 124 101 15 2 1 247 23 448 4.1
2.5-3.0 98 176 73 6 1 354 3.2 800 7.3
2.0-25 5 131 251 128 29 4 1 549 5.0 1349 123
1.5-2,0 143 419 248 70 17 1 898 B2 2248 20.5
1.0-15 5 210 570 an 168 6 1 1464 133 3712 338
0.5-1.0 35 483 978 862 365 91 14 2 1 1 2862 26.1 6574 59.9
0.0-0.5 L] 491 1572 1446 657 163 43 14 2 4394 40.1 10968 100.0
Sum 0 6 526 2080 | 2633 2237 1549 003 580 318 110 28 9 10068
Prop(%) 0.0 0.1 48 18.8 240 204 14.1 8.2 54 29 1.0 0.3 o
Accu o] 8 532 2592 5225 7462 8011 9914 10503 10821 10031 10959 10968
Prop(%) 0.0 0.1 49 2386 476 68.0 B82.2 90.4 95.8 98.7 99.7 099.9 100.0
3 H-T, AFLZE & #3535 10068 (F5 1998-2002)
Tz|1.5~|2.0-]2.5-|3.0-| 3.6~ | 4.0- | 4.5~ | 5.0- | 5.5- | 6.0~ | 6.5- | 7.0- | 7.5- | 8.0~ | 8.5- | B.0- | 9.5~ | 10.0- | 10.5- | 11.0- [ 11.5~ | Sum | Prop | Accu | Prop
Hs 20|25|30|35| 40|45 |50)|55|60]|65]| 7.0 75 8.0 85 8.0 9.5 10.0 | 10.5 | 11.0 | 11.6 | 12,0 (%) (%)
60-6.5 [} 0.0 0 0.0
55-6.0| 1 2 3 |oo| 3 0.0
5.0-5.5 2 1 2 5 0.0 8 0.1
4.5-5.0 1 3 5 4 13 0.1 21 0.2
4.0-4.5 2 18 11 2 33 0.3 54 0.5
3.5-4.0 7 30 23 2 1 98 | 0.9 | 152 1.4
3.0-3.5 16 67 32 9 1 214 | 20 | 366 33
2.5-3.0 19 @0 120 73 30 7 1 340 | 31 | 706 | 6.4
2.0-2.5 4 62 136 180 103 36 9 1 1 532 | 49 | 1238 | 11.3
1.5-2.0 27 117 258 251 150 60 22 5 1 891 | 8.1 2129 [ 19.4
1.0-1.5 6 73 283 394 372 201 79 27 3 2 2 1 1443 [ 13.2| 3572 | 32.6
0.5-1.0 36 356 614 704 625 208 111 46 25 18 (] 6 3 1 2 1 2854 | 26.0| 6426 | 5B.6
0.0-05 1 28 152 1035 1420 933 524 220 110 §3 24 12 7 4 2 1 4541 | 41.4 | 10967 | 100.0
Sum 1 1 | 28 |188| 1397|2107 (1953|1664 (1219 | 828 | 614 433 201 145 70 15 9 1 3 0 1 10968
Prop(%)| 0.0 | 0.0| 03| 1.7 | 127|192 [17.8[152|11.1| 7.5 | 56 3.9 2.7 1.3 0.6 0.1 0.1 0.0 0.0 0.0 0.0
Accu 0 2 | 30 [218] 1615|3722 | 5675|7339 | 8558 | 9386 | 10000 | 10433 | 10724 | 10869 | 10939 | 10954 | 10963 | 10964 | 10967 | 10967 | 10968
Prop(%)| 0.0 | 0.0|0.3|2.0|14.7|330(51.7(669|78.0(856| 91.2 | 85.1 | 978 | 9.1 | 99.7 | 8.9 (100.0 | 100.0 | 100.0 | 100.0 | 100.0
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FAEE FT-1
ez | BT
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ny
WpE 2 ) 10 | 50 | 1006
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1998378 2002 #ZE HFAE FolA Hogn
AF(CEA 10A7ARA) S &3t o A g 7HA] F7
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] Iz an/12
4.7 7.05 A 1.13 1.27 112
470, 6.78 1280 ] 1580, 1.02
417 7.85 ).... }...1.09 1.8 1.08
362 6.27 36 1.09 1.29 1.18
418 .08 161 .1 122 i 130 : 106
3.80 .27 4 1.73 1.15 1.21 1.06

...369 [ 639|642 174, 1 _2.17 2.41 111
426|. . 6.52 1.50 1.16 1.23 1,06
434 6.99 ! 1.46 1.11 1.23 111
361 6.41 6.26 A5 6791 1.73 120 | 127 1 106

¥ 6 Adaig 1 F7]9 dg o 77 Hl (1998)

Hs T Hmax Tmax | Tmean |
6.10 93 12 .89 8.81
577 .63 21 .78 .30, 42 3
5.41 00 20 21 A7 1.82 1.21
4.45 .07 .93 .68 7.64 1.78 1.14
4.66. 7.26 65 94 541 164 1,05
820 703l 7A7 1024} 7391 1.46 1 139
4.36 7.18 7.44 9.08 7.25.¢ 1.71 1.25
4,59 6.50 7.1 7.55 12 155 1 1.06
4.98 7.04 6.96 8.43 A48.5.1:40 3. 3,020
.53 6.69 6.92 9.45 7651 1.53 1,24

E7. Jdgas} 1 F7)o did 4 74A vl (199)

2] Tz Hrex i Tmex | Tmean | Hmax/Hs Tmax/Tmean Tmax/Tz | Tmean/Te
5.7 6.96 1.7 7 1.27. 1.37....:...1.08
3.70 6.66 6,30 236 4, 1270 1.09
4.00 24 29 8,686 6.81 1.87 1.27 139 . .L.108
BT I < 6261 . 1564 ..70201 149 1 105 19 | 1.4
3.96 | .42 6,101 7.43 7.04 1.54 1.08 1 146 & 1.10
3:59 02 02 89 94 1.68 0.99 1.14 1215
3.62 5.90 5.97 25, 6.82 1.65 1 06 1.23
3.64 6.24 5.95 75 58.;...1.63 133, 140
440]... . .7.233...594i. ..8871 _ 746 135 119 1.23 :
3.76. 8 82 5.90 7.40 7.24 1.57 1.02 1.09 I 1.06 .
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if b6 Timex/Trmeed Tmex/Tz.
91 684|788 123 | 127
6 7.25 2.29 2.52
3.94 6.48 1.25 130 1.04
4.01 6.59 1.20 1.29 1.07.
3.74 6.54 1.12 1,24 1.10
3.92 6.63 1.18 1.27 1.08
4.53 6.83 -...0.93 1.04 1.11
4.07 6.59 1.03 1.15 1.11
4.38 6.99 1.02 1,10 1.08
338 5.99 1.01 1,08 1.07
9 FHdgng 1 F7)o g o8 7kx Ha (2001)

N T N prax | Tmex [ Tmean Hmex/»-tsﬁmjlmadmgxn; Tmean/Tz
5.45 7.72 10.18, 9.12 7.92 1.87. 1.03
5.72 7.83 .20 9.10 93 1.61 1 15 1 16 1.01
5.14 7.51 .62 9.14 92.:..1.68 135 1.22 1.05
5.17 7.38 8.09 11.15 421156 1.50 1.51 1.01
4.71 6.92 .90 8.78 6.81 1 1.68 1.29 1.27 0.98
4.29 6.81 7.18 9.70 7.23 1.68 1.34 1.42 1.06
4.60 6.87 713 7.59 7.01 1.55 1.08 1:10 1.02 i

5021 6.79, 7.13 9.30 7.051 1.42 1.32 1.37 1.04
4.84 7.39 7.03 9.93 7.04 1.45 1.41 1.34 095
4.14 5. 36 6.96 7.95 6.72 1.68 1.18 1.25 1.06

£ 0. Hdgne 1 F7)9 diF o 714 vla
Huistel £907k Fosne) £97 obde 2 £ 3l

1, HUue =77} aga F77F ZAE S B F

Ak Hdige F7 T BEFF7 T o HSE

A8, T,/ Toene 09HT 2 #E 7HAE RS

¢+ Aok =@ Az FFIYIFLAFI w

Tiowit Ti B Tyl Touee 28 & A& £ 5 5. 3
dutel F71e HEF7IRG Ao 129%712] € g R

o glen Hdme Frle BIIFAFRAFIIEG
152%3 =72 & A& & Atk HAdgF7]d g H

FIHAGFAAF7IE BT olg BAE SAHFHLE
AEsE Hdve Frle HEIHFFLAF]S 1.234)
AEo|o.

12 ' a |
10 ; : : : ; :O " Hs | ’
4.7 0 ,ﬂ @ e |
R TR
8 ! 1 | j\‘l[ \v i 1 1 ' ! i
1 1 1 ‘..I 1 1 P 1 l
R L S A A
| 1 1 | 1 1 ) t
E s | I Al | ! e | I t |
B Ay Hed. y
| 1 a5 1\ LT ' |
| 1‘, 5 | L | \\o 1 \',‘ | i [
4 | 14 gl | RSk [ i
| Y g ! 1 | % 9\ | ' |
.*A‘/: Ao :‘/"'('”‘U ¢
'04\ goret b ] | L Tl ¥ e |
37 R R T
A S T T R S T S s
| 1 I I I 1 1 '}
[ | | I I | | | | I
0 10 20 30 40 50
Time(1: 2000-8-31 00:00 AM - 48: 2000-9-01 23:00 PM )
14 8 HF FA9 Hs9 Hmax9 ]
a9 7, 8& 200087 20020 F=E AUt B F ZelnE

I #A H 9 H,, & JER 2ol ASE gF =g
HZe Howzn H, £ 20008 8¥ 31¥ 14A)d] A=d
771mo|n olwe] H & 472m o|i, ©lF A FHuvm
H o © 20023 89 319 207100 AE€ 912m o]z o]uje]
H = 604m ot} ojwje] H . o} H. ¢ vl & 119 A
sI9T, BE7IzE §9re] H o, & H 9 BlEe 23 9 104
g3ttt =& H,, ¢ H.9 Hle 110-1.87°]1 FAL
o H_. % H vl= 1.27-1.870|t}

I \ | | | I | N

| | | | | | | 1

I | i | | | | 1

1 | 1 | ) 1 | | 13

ol oE Fr ] e
| | [ | i | 1.  Hmax

6 | ' | | | 1 I | '
) | i | I i i | |

i i | l i | | I |

| 1 1 \ J 1 1 1 il 1

{ 1 1 \‘\ | 1 1 ' 1

I | o M F R | | I 1

| | (I 1 h‘ | | | 1

E4 | I o \ I I | |
| | i At i | 1 | 1

i i i | I 1 I I l

: | | “{\' % s 1/ | 1

| | | ¥ ‘ o1 ~q | 1

| (B | 1 Ib [} I \r 1

/

Bl i ) [\

2 '\ i £ A | i 1 %1 e (
pol'e ‘°°94 | | ' | YN al,

S T | | l [t 1 b My W

8 b | ! | | | l I oe

a | l | | | | | | R

1 1 1 1 I | | | 1

| | i | i | | | |

0 | l | | | | | | |

20 40

[} 10 30 50
Time(1: 2000-8-31 00:00 AM - 48: 2000-9-01 23:00 PM )

a9 7. 4F Ze9EY Hs% Hmaxd H 2

E“% Hmax HS Hmax /HS
xghuE 7.71lm 4.72m 1.63
A} 9.12m 6.04m 151
® 11. zg9 &3 FAL9 FHo) Hmax$ Hse| H| L
2
; : : : \ '. :Prap‘iroon‘}
- O T T S -
VEE 4 5 F 8 8 N
| | I 1 1 | 'y Il\‘ |
all 9 & Whyr a0 @ alt
g ] X e T
| | l ! [ . i ‘i' '
I R
- ol BB LS SR
i '\1: Ly \:l b [ 3
| { | | 1% v ' 1 ¥
f) L A BT R
B O
; LI : : | \ : : i | |
W i et B B N ok
1 | A !
50

0
Time(1:

29 9 BF Z29 &9 Hmax/Hs

- 314 =

20 30 40
2000-8-31 00:00 AM - 48: 2000-9-01 23:00 PM)




1 ! | 1 1 1 1
Ll 1 1
1 | | | | .
\ 1 1 1 1 1 1
i ! | | 1 1
18 | ' | | | |
1 | 1 | 1
| 1 | [
| 1 | [
| | 1 l
1 | | |
16 | | | ' !
- | | ( | |
§ | [l I 1 |
g | 1
| | i
T | t fT\ i
14 | | |'\ t !
| 1 [ | | '
[ t | | | | |
| | | | | | 1
1 | | | | | |
| | ) 1 [
12 | | | [ | | |
1 1 1 1 I I
1 1 | 1)
! t | | ' | | | 1
1 1 | 1 1 1 | 1 '
1 | [ | | | | [ l
1 T e G s

0 10 20 30 40 50
Time(1: 2000-8-31 00:00 AM - 48: 2000-9-01 23:00 PM )

19 10. ¥ FAt9 Hmax/Hs

1% 9 dgte] olg} BT U sY AL, HATEE
9 AASAM olgskm Ye  Humue JAe
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