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Abstract

Strains on the sea floor by the crustal deformation can be detected with an accuracy of 10~% by the

method of acoustic ranging. This accuracy is attained by determining arrival times of acoustic signals

with high resolution using a pulse compression technique as well as by the correction of sound velocity

variations by the measurement of water temperature, salinity and pressure with accuracies of 0.003C,

0.01% and 1 mH,O respectively. Temperature anomaly with an amplitude of 0.1C and a horizontal

scale of 100m brings an error of cm. The fluctuation of observations by local temperature disturbance,

however, can be separated by long term observation.
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Fig. 1. Transmission loss of underwater sound.
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Fig.5 . Power spectra of a PSK signal to which a sine wave of 40kHz is modulated with the M-sequence code

of the fifth order at the baud rate of 10kbps (2) and of a chirp signal linearly swept from 30kHz to 50kHz

(b).

Table 3. Comparision of the effect of pulse compression between Frequncy Shift Keying (FSK) and Phase Shift

Keying (PSK).
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Fig. 6 . Autocorrelations of a PSK signal to which a 40kHz sine wave is modulated with the M-sequence code

of the fifth order at 10kbps (8) and of a chirp signal with a center frequency of 40KHz and a band-width of

20kHz (b).
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Fig. 7.
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(a) Horizontal distribution of the temperature anomaly which is given to calculate the velocity field. (b)

Simulated travel times of acoustic signals propagating the distance of 1000m through the sea water with

temperature anomaly of which distribution is given on(a), Solid line shows travel times in the sea water

with no anomaly.
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Fig. 8 . Sound rays in the sea water of 1°C and 35%s at the depth of 3000m.
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