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Large tsunami remote observations from high altitude using the induced magnetic field o
tsunami.
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Tsunami spectral analysis in and around Tokyo Bay
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Wave period dependence of the tsunami energy decay based on observation: In the ca
of the 2011 Tohoku-oki Earthquake
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Oscillations starting immediately afte the 2011 Tohoku earthquake in Japan Sea
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The 24 September 2013 tsunami in the Makran region, northwestern Indian Ocean
The 24 September 2013 tsunami in the Makran region, northwestern Indian Ocean
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Tsunami waves were observed in the northwestern Indian Ocean following the Mw 7.7 Pakistan inland earthquake on 2¢
September 2013. We analyze eleven tide gauge records as well as one DART record of this tsunami and perform numeric
modeling of tsunami. The tsunami registered a maximum wave height of 109 cm in Qurayat tide gauge station (Oman). Spectre
analysis showed that the most governing period of the tsunami waves was around 12 min though wavelet analysis showed th
parts of the tsunami energy were partitioned into other period bands of 7 and 16 min. Distribution of aftershocks in the region
showed that all of them were located inland indicating that the tsunami was generated by submarine geological phenomer
triggered by the earthquake. Tsunami backward ray tracing showed that the tsunami source was possibly located at offsho
Jiwani (Pakistan) and the tsunami was most likely generated immediately after the main shock. Tsunami modeling assuming
pile-up structure at the location of the new island was not successful in reproducing the observed sea level records. A landslic
source with a length of about 15-20 km, a thickness of 100-150 m located at’Blar2l 24.60N seems capable of fairly
reproducing the observed sea level records. This event was the second tsunami recorded in the Makran region since 1945, ¢
may be evidence for hazards from landslide-generated waves following seismic activities.

F—"7— F: Northwestern Indian Ocean, Tsunami, Makran subduction zone, Landslide, Spectral analysis, Numerical modeling
Keywords: Northwestern Indian Ocean, Tsunami, Makran subduction zone, Landslide, Spectral analysis, Numerical modeling
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Pre-computed Tsunami Database with Additional Slip Near to the Trench for Tsunami
Early Warning in Southern Java
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We build tsunami database based on simple fault model scenarios for the Java trench subduction zone. We have 480 poir
along the subduction zone with distance between each other of 20 arc-min. This points are used as the center of simple fat
model scenarios. Each point is the center of several fault models with different moment magnitudes.We used a magnitude t
fault length and width scaling relationship for the fault model scenario. The moment magnitudes for the fault model scenarios
are from Mw 6.3 to Mw 9.0 with interval of 0.3. The fault depth parameter is also a variable for the fault model scenario. We
used depth between 10 km to 60 km with interval of 10 km.

From each fault model scenario we simulate tsunami propagation by solving the linear shallow water equations. We use
bathymetry data based on Indonesian navy chart and GEBCO bathymetric dataset. The grid size for the tsunami simulation
1 arc-min. The pre-computed maximum tsunami heights and tsunami arrival time at every point along the coast are stored in
database.

If a real earthquake occur at any location in the forecasting domain then the pre-computed tsunami heights from 16 scenaric
are retrieved from the database. Theses 16 scenarios are those that are surrounding the actual hypocenter and each of the scel
has the closest higher or closest lower magnitude to the actual one. Then the tsunami heights from these scenarios are us
in interpolation methods to get the tsunami height forecast. The tsunami heights from two scenarios with a same hypocente
and different moment magnitudes are interpolated by logarithmic interpolation. Then the tsunami heights with different depths
and different epicenters are interpolated using linear interpolation and bilinear interpolation, respectively. The the interpolatec
tsunami heights is group into district administrative regions, then the maximum height for each administrative region is selected
The selected tsunami heights are categorized into three different warning levels. These levels are tsunami smaller than 0.5 1
between 0.5 m to 3 m, and larger than 3 m.

We apply this method to forecast the tsunami generated by the 1994 East Java earthquake. The 1994 earthquake is classify
a tsunami earthquake (Newman and Okal, 1998; Pollet and Kanamori, 2000). The earthquake moment magnitude was estimat
to be Mw 7.6 (Abercrombie et al., 2001), Mw 7.8 (Bilek et al., 2006; USGS), Mw 7.9 (Pollet and Kanamori, 2000). Our result
shows that the forecasted tsunami heights underestimate the actual tsunami heights. One of the main cause could be the f
that we used simple fault model scenarios which sizes were estimated from scaling relationship of magnitude to fault dimensiol
of regular earthquake but not tsunami earthquake. Previous studies shows tsunami earthquake may generate large slip near
trench (Tanioka and Satake, 1996; Satake et al., 2013). Therefore to obtain a more accurate forecast, the fault model scenar
near the trench should represent fault model for tsunami earthquake event.

F—7— K: pre-computed tsunami database, tsunami earthquake, tsunami early warning
Keywords: pre-computed tsunami database, tsunami earthquake, tsunami early warning
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Simulation of tsunami inundation from future megathrust earthquake scenarios of Centra
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Great tsunami events like the 2011 Great East Japan Earthquake and Tsunami might occur around the world in the future. |
particular at areas of the Pacific Rim or the Andaman Sea as history has confirmed. In this study we will focus on the central coa:
of Peru on the western Pacific. The earthquake history of Peru accounts for many devastating tsunami disasters in the past (15!
1586, 1609, 1630, 1655, 1678, 1687, 1746). The potential damage to national infrastructure exposed in Callao and Lima coul
yield to a heavy economical breakdown in Peru. It is of great importance to assess and estimate the future tsunami inundatic
scenarios in order to grasp the extent of possible damage and the severity of it. Consequently, this study evaluates the tsuna
hazard and the related features of inundation at the central coast areas of Peru based on possible megathrust earthquakes.

The source model we used in this study (Mw = 8.90) was obtained from results of the interseismic coupling distribution
in subduction areas using GPS monitoring data as well as historical earthquake recurrence information (Pulido et al., 2011
This slip model was used to generate twelve additional slip scenarios for strong ground motion simulation, by adding spatially
correlated short-wavelength slip heterogeneities (Pulido et al., 2012).

Here, we used these thirteen scenarios to evaluate the tsunami hazard of Callao area in Peru. From results of strong grou
motion simulations Pulido et al. (2012) reported that the slip scenario with the deepest along strike slip average (Mw = 8.86)
was the worst case scenario for strong ground motion in Lima-Callao area. On the other hand, in this study the slip model witt
the largest peak slip (Mw = 8.87) yielded the highest tsunami inundation and maximum velocity near shore. Such differences ol
maximum scenarios for peak ground acceleration and tsunami height reveals the importance of a comprehensive assessmen
earthquake and tsunami hazard in order to provide plausible worst case scenarios of strong ground motion and tsunami inundatic
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Identification of submarine landslide tsunami sources: A probabilistic approach for the
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A stochastic analysis and an uncertainty assessment of tsunami wave height using a ra
dom source parameter model
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