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Active fault research associated with long-term earthquake
forecasting since the 1995 Kobe earthquake

Shinji Topa*

Abstract

The 1995 Kobe (Hyogo-ken-nambu) earthquake demonstrated three key features for
seismic hazard assessment associated with active fault research. The first one is that the
surface rupture occurred along the Nojima fault, one of the mapped faults inland Japan.
It allowed us to confidently proceed vast amounts of the paleoseismic trenches since
1995. The surveys eventually lead to the publication of the national seismic hazard
map in 2005. The second feature is that seismogenic faulting under the city of Kobe
did not reach the earth’s surface. Most of the destructive inland shocks of M~7 since
then are indeed associated with such blind faults. Revisiting the inland earthquakes
since 1923, T found that no more than half of the M~7 earthquakes left the surface
breaks comparable to the seismic faults. It obviously underestimates the probabilities of
M-~7 shocks, which is also proven by comparisons between earthquake catalogs and
simple summations of probabilities for all active faults. The third point from the Kobe
earthquake is the importance of fault geometry which controls rupture initiation,
propagation, and termination. Recent studies confirmed that five-kilometer separation of
fault spacing works well to estimate the maximum extent of rupture. Intensive
paleoseismic studies on several large fault systems, such as the Itoigawa-Shizuoka
Tectonic Line, reveal that they are composed of several behavioral segments and
diverse multi-ruptures in their seismic cycles. To further improve long-term earthquake
forecasting, recent development of satelite geodesy and new techniques such as LiDAR
(Light Detection And Ranging) has been pervasive for finding hidden active faults.
Interdisciplinary approaches to evaluate active faults and inland earthquakes are also
required.
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