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Statistical Characteristics of Winds and Waves around Japan

by Masaru Tsujimoto, Member ~Shigesuke Ishida, Member

Summary

A database was newly constructed for the purpose of investigating winds and waves around Japan. The database is based on
numerical forecast data for 10 years. The forecast data were composed of significant wave height, significant wave period, peak
wave direction, mean wind speed and mean wind direction. They were calculated at intervals of two minutes in space and twelve
hours in time.

In this paper, the statistical characteristics of the database are compared with several existing databases and their features are
clarified in two sea areas, one is facing the Pacific Ocean and the other is in Japan Sea as a closed sea area. Using the advantage of
high spatial resolution and a large number of data in the database, the detailed distributions of winds and waves in an average and in
extreme conditions around Japan are also examined. In addition to the examination, evaluation of statistical characteristics among
Japanese navigation areas is carried out.
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Table 1 Area definitions of databases at GWS29.

GWS29 Area Number of Data
WWIAPAN #29 555,001,000
GWS #29 722,672
NWI11, NW17,
WSNPOA NWI18, NW19 428,730
WWNPO [ #6,#10,#11 #12 20,631
WWNPO [I EO5N, E05S, E08, 134,508
WWNPOII(SR) | EO9N, E09S, 164,498
WWNPOII(HC) | EI0N, E10S 144,628
HWO #29 54,456

Table 2 Area definitions of databases at GWS18.

GWS18 Area Number of Data
WWIAPAN #18 524,288,914
GWS #18 171,089
WSNPOA J1,J2 78,718
WWNPO I 30,937
WWNPOII (SR) EO2N, E02S 21,666
WWNPOII(HC) 78,888
HWO #18 106,645
GWCA #18W, #18E 2,325,974
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Fig.1 Area divisions.
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Fig.4 Excess probabilities of significant wave period in GWS29.
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M,

3
pgly, B GWSI8 ANNUAL
03

02

0.1

0 1
10% 307 10° 107 107 107 107 107 10°

WWIAPAN 2

— - — - WWNPOII (SR)
— - - — WWNPOII (HC)
——-— GWCA

Fig.10 Long term predictions of vertical bending moment at

midship in GWS18.

NI | -El ectronic Library Service



The Japan Society of Naval Architects and Ccean Engi neers

24 A AR TFRmCE B2 5

AECRIESTEERAON, BRTEBLRVWEE, 20
HMESERPTAEIZNSSHETLZLBFENTVD
W AEHER LT —FN—ZADH T, WSNPOA D4
RFTRPB IO LN TE Y, 21 GWS29 KT GWS18
#E35 C WSNPOA IZ L 5 BR#IFRIEN /NS HES N5 EH
EEZOLND, RIZ, WWNPO I iX Tablel (ZRT@0 7 —
S 2 FlE LDl Z & 72, Figd ITRTEDERA
HODNFFHRBMT —FN—R L RES BR-TWVB I &
NH,INBIZE Y ESMTFREL NEHEELLEEZLN
%, GWS18 ¥B15 T WWIJAPAN (Z L AR TRIEN /N X < HE
FENHEBIL, Figé ICTFTRY ., thy —FX—R{TH~
F—RBEHEREEXDEENNESHEEEN TR DT
5,

—%. GWSI8 #HK THORITF A E T, WWNPOI % 1£

latitude

2 PV STV SEUTETET NN RSRE NN NN S|
qZO 125 130 135 140 145 150
Longitude

Fig.11 Contours of annual mean of mean wind speed.
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Fig.12 Contours of annual mean of significant wave height.
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Fig.15 Area definition (enclosed with outer line; limited offshore

area, and inner line; inshore area).

1308 131E 1828 1288 1348 1257 1368
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Fig.17 Smooth water areas (black part: upper left; Nanao Bay,
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lower right; Tokyo Bay).
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Fig.18 Excess probabilities of mean wind speed.
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Fig.19 Excess probabilities of significant wave height.
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