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Shanghai Submarine Earthquake
Monitoring and Tsunami Early
warning Project

* Why to do?
e \What to do?
e How to do?
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Why to do?
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e Our forecast Is that there are 0.52
%probability for a 2m tsunami wave to hit
Shanghal, 3.2 %for Wenzhou, and 7.2% for
Keelung within the next 100 years.

« A1-2m tsunami wave to hit Shanghal,
there are 7.2%, the 0.5-1m Is 13.15%.

From David

Earthquake Administration of Shanghai Municipality
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Linear and Nonlinear Shallow Water Equation

Linear Shallow Water Equation

Nonlinear

Earthquake Administration of Shanghai Municipality
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Shanghai Submarine Earthquake
Monitoring and Tsunami Early
warning Project

* Why to do?
 What to do?
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Shanghai Earthquake Tsunami
Monitoring Projec

exploration ship should sail
Into the location and bore
the hole to put the
seismometer into the hole.

Earthquake Administration of Shanghai Municipality
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Shanghai Submarine Earthquake anehu
Tsunami Monitoring Project

The tsunami observation instruments : TideGaugeRecorder-
1050HT to monitor the tide & level of tsunami)

Earthquake Administration of Shanghai Municipality
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Shanghai Earthquake Tsunami
Monitoring Project

The tsunami observation instruments : SBE26plus to monitor the
wave and tide of tsunami). it’s suitable to install it at the frame-staff
of oil-platform station. By using the cable to connect it to the
operation room of oil-platform station, and then transmit the record
to the center of EASM

Earthquake Administration of Shanghai Municipality
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Numerical Analysis of Nonlinear
Equation of Tsunami Propagation

Region of deplation legion of accurmulation

Calculation result (Zhu et al) Calculation result (Trifunac et al)

for model 1.B for model 1.B
Earthquake Administration of Shanghai Municipality
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Numerical Analysis of Nonlinear
Equatlon of Tsunami Propagation

Calculation result (Zhu et al) Calculation result (Trifunac et

for model 3.A al) for model 3.A
Earthquake Administration of Shanghai Municipality
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Its analytical solution:
D;(%,t) = [ dz[[[D;(€,0)]1¢;qt2Gip 4 (%,1: €, 7)AZ(E)

Where, Di(X.t) the seafloor uplift displacement, D;(&,t)  the
earthquake dislocation, % the dislocation area normal n cosine, G, (X,t;&,7)
the green function derivative of vector from & tox .

In general, we regard the seafloor vertical displacement as
the initial surface displacement. This formula can be
regarded as the initial calculation condition of tsunami.

Earthquake Administration of Shanghai Municipality
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Shanghal Submarine Earthquake Monitering
and Tsunami Early warning Project

Suppose a tsunami caused by an earthquake
In middle Okinawa Trough

Earthquake Administration of Shanghai Municipality
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If all three stations receive the abnormal tides at the time”
I . ZHU
calculated by the above slides, then the system determines the

earthquake-tsunami occurrence.

anommal signal

Supposed tsunami data curve; Normal signal (above);
Tsunami coming ( middle); Difference of them (below)

Earthquake Administration of Shanghai Municipality
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Shanghai Submarine Earthquake aneho
Tsunami I\/Ionltorlng Project

Decomposition at lewel = =al1 + 1 .

The wavelet analysis of errors; Errors (Difference of them in fig,above); The low
frequent component of decomposition (middle); The high frequent component of

decom&%ﬁﬁ&g&é%mwmon of Shanghai Municipality
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Shanghal Submarine Earthqua%réié
Monitoring and Tsunami Early
warning Project

Unsolved problem

If a tsunami Is going to attack Shanghai and all
three stations receive the abnormal tides at the exactly
calculated time, we have no idea how much the
abnormal gauge needed.

Also, we have no practical data from this area to
compare with modeling data, but this Is very
Important for us to give a tsunami early warning
correctly.

Earthquake Administration of Shanghai Municipality
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Next step

We plan to install various marine
geophysical, hydrologic, meteorological
Instruments, so as to develop the ocean

bottom seismic stations into the
comprehensive marine science

observation platforms

Earthquake Administration of Shanghai Municipality
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