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Synopsis

This study examined the accuracy of estimation of initial sea surface elevation and time series of wave
heights of tsunami based on inversion method using radial velocity by oceanographic radar as a unit
response function focusing on the influence of integration time of backscattered signals and velocity
resolution which is a trade-off with integration time. Our final goal is to detect devastating tsunami-stricken
areas within 24 hours after earthquakes based on tsunami numerical simulations using the initial sea surface
elevations estimated from the inversion as the initial conditions. The conclusions obtained in this study are

as follows:

1) The influence of integration time was examined by numerical experiments with a simple bathymetry. The
accuracy of estimation depends significantly on the relation between the predominant period of tsunami
waves and the integration time. Further, the ratio of velocity resolution to the maximum tsunami-induced
velocity affects the accuracy of estimation.

2) Also, the accuracy of estimation was examined by the numerical experiment on the 2011 Japan tsunami
assuming that two radars are installed on coasts of Iwate and Miyagi prefecture. The fault model of
Fujii-Satake Ver. 4.2 was used to calculate the initial sea surface elevation. Velocity resolution hardly
affects the accuracy because the maximum ratio of velocity resolution to maximum tsunami wave height is
less than 2%. The initial sea surface elevation and time series of tsunami wave heights in coastal regions are
accurately estimated, although the maximum wave heights would be underestimated as the integration time
becomes long.

3) It is essential to use a longer integration time under the condition of higher accuracy of estimation of the
maximum tsunami wave height to decrease S/N ratio of the backscattered signals. Considering actual radar
observations of tsunami waves, the optimum integration time should be determined to improve the accuracy
of estimation based on the observed tsunami predominant period and the tsunami-induced maximum

velocities.
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L VIR E 72 2 O THIR ORI S IR D
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TR IR 21T O .

=-1 BRI & yE s fiee (£=24.515MHz, 1 #7751 0.5s)
B (min) | folEEL | BEEHIHERE (cm/s)
1 128 9.56
2 256 4.78
4 512 2.39
8 1024 1.20
17 2048 0.60
34 4096 0.30
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FIT, T CIIHEEE O R & B A28 2 T
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£ %5 (BZ1E, Rabinovich, 1997).

T, = 2L/(n\/gh)
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R-2 RIS X OWURTT 1A e RIS

WEWKER | R | m | SR | SRR R K
(m) (m) K (min) Vi (m/s)
200 4.12 0.021 37.6 0.65
250 4.14 0.021 33.7 0.58
300 4.12 0.014 30.7 0.53
400 3.96 0.013 26.6 0.58
500 422 0.014 23.8 0.63
700 4.38 0.015 20.1 0.63
1000 5.02 0.017 16.8 0.59
2000 5.54 0.018 11.9 0.68
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