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CHARACTERISTICS OF OCEAN WAVES
MEASURED WITH SHIPBORNE WAVE METER'

Yutaka Michida*
Abstract

Wave observation data obtained with Tucker type shipborne wave meter in 1984, 1985 and 1986 were

analysed with data processing method which was developed by Tokuda and Michida(1986}.

As the first step to élarify characteristics of waves in the open ocean, following investigations were

made.

1)} Analysed wave data were compared with wave data indicated in Ocean Wave Charts presented by
TMA.

2) Regional mean values of the significant wave heights and periods were calculated.

3) Calculating the ratio of the significant wave height between the lee-side and the weather side,
relationships between the ratio and wind wave direction refative to the ship heading were examined.

From above investigations, following resuits were obtained.

1) Ocean Wave Charts presented by JMA generally illustrate the real ocean conditions excepting a few
cases when weather fronts happened to pass over the ohservation area.

23 In average, the significant wave heights are large in the region of the northern part of 3¢'N and that
of the trade wind. On the other hand, they are small in the equatorial region and the area of the
middle latitude.

3) The ratio of the wave height of the lee-side to the weather side is the smallest in the case when wind

waves come from the ship side.

t Received 12th January 1988
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Figure 1. Block diagram of analogue data processing system

T —— T
0~ 5y —f—a—0 ~360
a2 B
L ;l ; G o1
2L 84 i
2z )
L 8 4270
Fay
4L 06-2 J
— | Q | o
m _—
7 -6p ‘@ -{i80 o
- 4 p a
0] - | ' 1 -
-8k o “ ]
i “m —50
-0 .. £ -
G‘\
L “-a. A
~12 L ? . -Q Jo
o]
[ NN 1 S N
0.03 01 03 -0
fiHz)

Characteristics of low—cutting—filter for output of acceleration data. Solid line shows the
characteristic of the gain and dashed line shows that of the phase.



CHARACTERISTICS OF OCEAN WAVES MEASURED WITH SHIPBORNE WAVE METER
5

—— | V| ——
A i gpr Hi 2o FE P73 d F3
P, e — .
= A Al A — o e AT —
Fili 1= #Hi 1=
N
ET 0 Jup i gE T D T 7o ﬁ,&
i
R A k< JEE Rl TE i
oA e B — = o e A — i‘I
2 = FFW 55
imi%&%’éﬁzh 7k FE 25 5r
5
@
P #
H
W S

Figure 3. Flow of new data processing method
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Figure 4 (a). Station maps of wave observation in WESTPAC cruises Feb,—Mar. 1984
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Figure4 (b} Station maps of wave observation in WESTPAC cruises Feb.—Mar.1985
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Table 1. Results of data processing in the stations where observed wave height was larger above 2m than
the wave height.indicated in Ocean Wawve Charts, including results in the nearest stations.

STATION 840105 (TAKUYO)

DATE-TIME 1986/ 3/15 0:22 PORT STARBOARD
LAT.-LONG. 2%°20'N 138° (' WIND WAVE SWELL SEA & SWELL WIND WAVE SWELL SEA & SUWELL
WIND SSW 12(M/3) H{CM) T(SECY H(CM) T{(SEC) H(CM) T(SEC) H{CM) T{(SEC) H(CM) T(SEC) H{CLMY T(SECQ)
WIND WAVE $SW 5 MAX 296 5.4 98 9.1 281 5.2 238 5.3 98 9.6 233 5.4
SWELL SSE 3 1710 213 5.2 89 9.8 226 5.6 154 5.2 80 2.8 172 6.2
SHIP HEADING 230(DEG> 1/3 165 5.1 72 9.7 177 5.7 121 5.2 57 9.5 131 5.7
PRESSURE 1008 (MB> MEAN 104 A4 44 2.6 112 4.7 73 4.1 33 .1 79 [
DELTA T 0.5(SEC) NUMBER 233 105 217 248 110 231
CP 7.67(SEC)

STATION 860106 (TAKUYO)
DATE,TIME 1986/ 3715 4:50 PORT STARBCARD
LAT.-LONG. 29° O'N 138° 0'E WIND WAVE SWELL SEA & SWELL WIND WAVE SWELL SEA & SWELL
WIND SSW 12(M/35) H(CM} T(SECY H{(CM) T(SEC) H{CM) T(SEC) HCCM) T(SECY H(CM) T(SEC) H(CM) T(SECQ
WIND WAVE §SW S MAX 281 3.3 25% 6.7 792 0.1 234 3.3 1940 7.0 318 4.2
SWELL SW 3 1/10 162 3.6 188 7.1 235 5.7 134 3.6 1568 8.0 207 5.7
SHIP HEADING 240C(DEG) 1/3 122 3.7 150 7.0 195 5.6 g7 3.6 131 7.4 164 6.2
PRESSURE 1045(MB) MEAN 76 3.6 96 6.5 124 £.9 59 3.5 85 6.7 103 5.0
DELTA T 0.5(SEC) NUMBER 286 158 206 295 150 201
P L.73(SEC)

STATION 860107 (TAKUYO)
DATE,TIME 1986/ 3715 9:40 PORT STARBOARD
LAT.,LONG. 30°40'N 138° 07€ WIND WAVE SWELL SEA & SWELL WIND WAVE SWELL SEA & SWELL
WIND s B(M/S? H{CM} TC(SECY H(CM) T($ECY HL{CM) T(SEC) H{CM) T(SELY HOCM) T{(SEC) H{(CM) T{SEC)
WIND WAVE s 3 MAX 285 Lok 342 9.2 450 6.6 182 3.8 339 7.6 414 7.7
SWELL SW 9 1/10 180 4.3 304 4.9 362 7.9 127 4.0 292 9.0 315 8.5
SHIP READING 280¢(DEG) 1/3 142 4.2 257 8.7 294 8.0 100 4.1 226 g.9 248 8.5
PRESSURE 1006 (MB) MEAN 20 3.9 163 8.2 17¢ 6.2 65 2.6 143 8.6 1582 6.5
DELTA T O.5(sSEC> NUMBER 264 123 166 280 118 156
o] 5.62(SEC)

STATION 840108 (TAKUYOD
DATE,TIME 1986/ 3713 14:39 PORT STARBOARD
LAT.,LONG. 31°20'N 138° 0'E WIND WAVE SWELL SEA & SWELL .WIND WAVE SWELL SEA & SWELL
WIND NNE 8(M/S) H{CM> T{SECY H{CM> TI(SELY HCM) T(SEC) H(CMY TCSECY H{CM) T(SEC) H{CM) T(SEC)
WINB WAVE NNE 5 MAX o a. 1} g. 538 12.6 1] 0. a o. 306 11.2
SWELL §sW 9 1/10 a g. o a. 462 8.3 0 G. a 0. 425 9.8
SHIP HEADINS 45 (DEG) 173 0 g, ] O0. 378 8.1 0 a. 0. . 334 2.5
PRESSURE 1004 ({M8) MEAN D aJ. ] 0. 233 6.2 0 g. 0 0. 211 6.9
DELTA T D.5(SEC) NUMBER a 118 164 o] 118 148
cP 0. (SE

HALAW FAVM INNOLJIHS HLIM THYNSVAW SHAVM NVID0 40 S‘DI.LSIHHLLOVHVHé)

£l
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STATION

STATION

STATION

840109 (TAKUYO)
DATE,TIME 1986/ 3715 19:53
LAT.,LONG. 32° 0O'N 138% 0'E
WIND NNE 8(M/S)
WIND WAVE NNE 3
SWELL NNE 4
SHIP HEADING 40(DEG)
PRESSURE 1006 (MB)
DELTA T 0.,5(sEC)
cP 5.62(SECY

860110 {TAKUYO?
DATE,TIME 1986/ 3/16 1:55
LAT.-LONG, 32°39'N - 138° 0'f
WIND NNE 5{(M/$)
WIND WAVE NNE 3
SWELL NRE &

SHIP HEADING 35 ({DEG)
PRESSURE 1006¢(MB)
DELTA T D.5(SEC)
cP 5.62(SECY

860111 (TAKLYGC)
DATE,TIME 1986/ 3/16 6:17
LAT.-LONG. 33°15'N 138° Q'E
WIND UNW  6(M/S)
WIND WAVE WNW 2
SWELL NNE 3
SHIP HEADING 0¢pEG?
PRESSURE 1005(MB)
DELTA T 0.5(SEC?
cP 0. (sgcy

860112 (TAKUYO)
DATE,TIME 19867 3716 11:39
LAT.,LONG. 33°58'N 138" D'E
WIND NW 12(M/S)
WIND WAVE NW 4
SWELL Ny 3
SHIP HEADINSG DC¢DEG)
PRESSURE 1004 (M8)
DELTA T 0.5¢5EC

cr 7.07(SEQ

PORT
WIND WAVE
KCCM) TC(SELY
MAX 365 3.9
1/10 256 Lk
1/3 202 L
MEAN 125 3.9
NUMBER 263
PORT
WIND WAVE
H{CM) T(SEC)
MAX 511 4.1
/10 309 4.2
1/3 237 4.3
MEAN 147 4.0
NUMBER 257
PORT
WIND WAVE
H{CM) T(SEC}
MAX a a.
1/10 a 0.
/3 a 0.
MEAN a 0.
NUMBER 0
PORT
WIND WAVE
H{eM) TCSEC
MAX 298 5.0
1/10 207 5.0
1/3 166 4.9
MEAN 108 4.5
NUMBER 229

SWELL
H(CMY TLSEQ
556 10.5
48D 9.7
391 2.3
261 8.9

114

SWELL
HeCM) TSEC)
470 8.7
407 8.5
313 8.4
194 7.8
131

SWELL
H{CM} TI{SEC}

oo
oo

126

SWELL
H{CMY T(SEQ)
190 10.8
136 142.7
10% 10.2
63 9.9
103

SEA & SWELL
H(CM) T(SEC}
640 7.2
518 9.0
433 8.5
285 6.8

149

SEA & SWELL
H{CMY T(SECD

731 5.7
512 7.4
395 6.8
245 5.7
178
SEA & SWELL
H{CHM) T(SECQ)
498 7.6
387 7.5
315 7.7
20z 6.4
159

SEA & SWELL
H(CM) T(SEE)
331 5.7
241 6.3
192 5.9
126 5.1

200

STARBOARD
WIND WAVE
H{CM)Y T{(SEC}
252 3.8
190 4.1
148 4.1
93 3.7
274

STARBOARD
WIND WAVE
H{CM) TOSECY
357 3.9
233 4.1
179 4.3
110 3.8
270

STARBOARD

WIND WAVE
H{CM) T(SEC)

0 0.
g a.
Q 0.
a 0.

a

STARBOARD
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Tahle 2. Regional mean (in every 5 °in latitudes) values of the significant wave heights and periods
measured with Tucker type wave meter in 3 years— —1984,1985 and 1986.

LATITUDE NUMBER | SIGNIFICANT WAVE HEIGH T (om) SIGNIFICANT WAVE PERIOD{s)
OF DATA MEAN EMS MEAN RMS
30°N— 43 227 82 6.5 1.1
F 25°—30°N 71 205 86 6.4 1.4
20—25°'N 45 197 43 6.8 i6
S N |
15—20°N 29 215 54 6.8 0.8
10—15"N 25 242 36 6.5 0.5
5—10°N 32 217 58 6.8 1.0 _‘
r—5N 26 166 48 81 i5
o 8 161 26 8.5 2.0 .
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Figure 8. Relationship between wave height ratio (r) and wind wave direction relative to the ship
heading. 'r’ is defined as follows;

r={significant wave height observed in lee--side)/{significant wave height observed in the
weather side)
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Figure 9. Definition of 4
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