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Numerical modeling of temperature and flow fields associated
with subduction of oceanic plates in central Japan and Mexico
— considerations on the relationship between calculated
temperature fields and occurrences of interplate earthquakes
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Abstract

Iﬁ this study, we performed numerical simulations of temperature
distribution at the plate boundary, and estimated the dehydration process
of hydrated compound in the subducting plate in central Japan and Mexico.

In part I, We set up three profiles passing through the eastern parts of
the Kii Peninsula and the Lake Hamana, where many LFEs occur, and
around Ise Bay, where there is a seismic gap. As a result, The most suitable
value of the pore pressure ratio at the plate boundary was estimated to be
0.97. The temperatures of the upper surface of the PHS plate, where many
LFEs occur and a seismic ga}.) exists around the Ise Bay were both
estimated to be between 440°C and 480°C. In addition, several normal
fault earthquakes were identified within the subducting PHS plate near
the seismic gap. This indicates that a tensile stress acting upon near the
upper surface of the subducting PHS plate in the
east-northeast-west-southwest direction may be the cause of the seismic

~

gap.

In part I, we discussed the relationships among temperature,
dehydration, and a seismogenic zone of a megathrust earthquake, and
occurrence of deep low-frequency earthquakes (LFEs) and a slow slip event

(SSE) in the Tokai district, central Japan. A strongly coupled region for an
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expected megathrust Tokai earthquake was identified based on
temperature conditions at the plate boundary. The depth range of the
seismogenic zone for the megathrust earthquake is 8-22 km, narrowing
toward the east. Temperatures of the upper surface of the Philippine Sea
plate, where the Tokai SSE occurred, were estimated to be ranging from
350 °C to 410 "C. Therefore, the Tokai SSE is considered to have
occurred at the transition zone between unstable and stable slidings.
Temperatures of the upper surface of the Philippine Sea plate, where LFEs
occur, were estimated to be ranging from 450 °C  to 500 °C . Therefore,
LFEs is considered to occur near the down-dip limit of the transition zone.
In part I, we calculated temperature fields and dehydration process in
southern Mexico by using three-dimensional thermal modeling, and
discussed about relations among temperature, dehydration, and occurrence
of several seismic events. We investigate parameter dependency by
changing several parameters. As a result, pore pressure ratio has great
influence to interplate temperature and dehydration process. When pore
pressure ratio is set to be 0.95, interplate temperature above the flat slab is
about 150 °C higher than that with no frictional heating model. Then, we
decided best suitable model, comparing calculated heat flow with observed

one. Pore pressure ratio became to be 0.96. As a result, we found that NVT
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above the flat slab occur at temperature range of 600 °C to 800 °C.
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