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Wave Power around Japan from a Viewpoint of Its Utilization

Shigeo TAKAHASHI *
Takashi ADACHI **

Synopsis

The estimation of the incident wave power is essential in the design of any system of
wave energy utilization. The Bureau of Ports and Harbors of the Ministry of Transport and
other organizations in Japan are conducting wave observations throughout the nation. In this
note, the quantity of the wave power around Japanese islands is briefly described based on
the observed data. The quality of the wave power, that is it variation, is also discussed,
The variation of the wave power discussed in the note is not due to the irregularity of the
waves but due to changing weather, which is called “wave climate”.

The average of the total amount of the wave power around Japanese islands is 36 milion
kW, If Japan is surrounded by a solid line with its length of 5200 km, the average wave
power is about 7 kW/m along the solid line. The wave power is large in the middle and
northern part of the Honnshu Island along the Pacific Ocean coast and along the Japan Sca
coast. The variation of wave power is very intensive, Especially wave power in the Japan
Sea side have very clear seasonal change.

This variation hinders the utilization of wave power. There is no index to describe pr-
operly the influence of the variation on the wave power conversion. In the note, simulations
of a wave energy converter are conducted to caleulate its output based on the observed
wave data, and the influence is discussed. It is found that the simulation is a very useful
means and the working rate of the converter and the minimum storage capacity of the con-
verted energy, the time rate of operation and the time rate of operation with the rate power
are very practical indices concerning the fluctuation of the output power of the converter.

The development of inexpensive large~capacity storage apparatuses will sclve the pro-
blems related to the fuctuation of the wave climate. However, alternatives not using such a
storage apparatus should also be considered to promote the utilization of wave power.

Key Words: Wave Energy, Wave Power, Wave Observation, Wave Power Converter,
Wave Energy Utilization

* Chiefl of the Maritime Structures Laboratory, Hydraulic Engg. Div.

**  Member of the Ocean Energy Utilization Laboratory, Hydraulic Engg. Div.
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Mutsuogawara 1,02 (0.678) | 7.44 (2.043) | 2,44 6.3 —49
Hachinohe 0.92 {0.601) | 7.06 (2.058) | 2.57 50 - 21
Miyako 0.53 (0.397) | 6,42 (L 88D | 2.55 L7 -23.3
Kamaishi 0.85 (0.564) | 7.50 (1,979 | 2.68 4.8 —49
Sendai 0.79 (0.475) | 7.72 (1.930 | 2.60 38 -20
Souma 0.95 {0.510) 7.40 (2.100) | 2.74 4.9 ~ 16
Hitachinaka 119 (0.587) | 7.61 (1,667 | 2.78 7.4 - 30
Kashima 1.39 (0.723) | 7.97 (1.756) | 2.72 10.9 —23.4
Habu 1,52 (0,666) | 7.38 (1.327) | 3.07 11,5 - 49
Hamakanaya 0.58 (0.389) | 4.97 {1.486) | 2,79 16 —-22
Gobouoki 1. 01 {0.550) 6.50 (1.710) | 2. 57 46 -~ 170
Koubs 0.38 (0.187) | 3.50 (0.549) | 3.26 0.4 —17
Kouchioki 0. 84 (0.662) 7.90 (1.720) | 2,32 51 -120
Aburatsu 1.03 (0.867) | 7.50 {1.609) | 2,60 6.7 —-48,5
Shibushiwan 0.62 (0.500) | 6.72 (1,782) | 2. 42 2.5 —-35
Nakazusukuwan 1.04 (0.646) | 7.28 (1.469) | 2. 88 7.0 —50
Naha 0.99 (0,793) | 5,97 (2.079) | 2.87 6.7 —-51
Naze 1.13 (0. 815) 6.26 (1.483) | 2.66 7.7 . - 50
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Tottori 1.10 (0. 868) 5. 88 (1.550) | 2.52 7.1 —30
Kanazawa 1.14 (1. 206) 5 66 (1.740) | 2.81 10.9 -20.2
Wajima 1.21 (0.995) | 580 (1.623) | 2.76 9.6 —~50
Hajikizaki 1,29 (1048, 5,22 (1.958)  2.78 9.8 —54
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Rumoi 0.96 (0.893) 1 4,60 (2.399) {271 5.3 - 50
Monbetsu 0. 82 (0.743) 5.22 (3.201) | 2.45 39 —52
Kushiro 0.93 (0.566) | 7.22 (2.104) | 2.50 4.7 - 19,5
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(8.1.) = (kW /m) (m)
Ejima 1.30 (0.77) 7.9 2.7 12,0 —-57 MA.
Irouzaki 1,14 (0.58) 6,1 2.7 6.1 -50 M.A.
Sakihama 104 (0.54) 6.7 2.7 5.6 -48 [M.A.
Fukue 1.0 (0.74) 5.5 2.7 6,2 —~51 M.A.
Matsumae 0.94 (0.77) 51 2.7 5.6 —-49 M.A,
Tokyo Bay 0.36 (0.13) 3.2 2.7 0.2% -16,5 [D.B.P.C.
Tokyo Port 0,30 (0.186) 2.3 2.7 0. 16 - 14, 0| M.B.P.H.

* M.A. i Meteorological Agency, D.B.P.C | 2nd District Bureau of Port Constrution (Ministry of Transport)
M.B.P.H. ; Bureau of Ports and Harbours of Municipal Government
The wave power is estimated assuming that rs=2. 7.
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