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* Fine structure of active fault zones.
* Fine structure of rupture zones.
e Double difference tomography.

» Implications for hazards and earthquake
ohysics.
e Conclusions.




Basic Concepts

Ordinary location methods (one event at atime)
require accurate Earth models.

Knowledge of seismic velocitiesin the Earth is
Incompl ete.

Double-difference algorithm reformulates the
location problem to solve for changes in the
distance between pairs of events.

By forming differences in this manner, travel
time errors due to the unknown Earth structure
cancel out.
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South Moat of Long Valley Caldera

NCEDC Catalog Locations
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2000 Tottori Ken Seibu Earthquake




Distribution of Stations for P- and S- Phase Pick Data
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a) Distr ibution of Fault Strike from Moment Tensors

b) Moment Tensor Solutions (Mw 3.5)
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) F ault Model of the 2000 Western Tottori Earthquak e Sequence

b) P erspectiv e view
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Fault Plane Model (map view)

o Aftershock location by Fukuyama et al.(2001)
» Fault Plane Model modified from Fukuyama et al.(2001)

Sekiqguchi and Iwata (2001)




Final Slip Distribution
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Viewed from NE

Viewed from SW
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Fi.g 1 A fault model of the Westem Tottor Earthquake:,
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Fig. 2 Detailed slip distribution -

Changes to the fault model by Fukuyama et al. (2001) are shown by
dashed rectangles.

1. Segment A needs the shallow part to fit leveling data.
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2. Northem segments (D-1) may have shallow extension and these segments

may be responsible for the postseismic deformation.




normal fault system:
the 1997 Caolfiorito (Central Italy)
case study
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Conventional Tomography
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Double-Difference Tomography
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Double-Difference minus Conventional
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Conclusions

* The Double-difference method efficiently determines
high-precision earthquake locations over extended
distances without the use of station corrections.

 The D-D method isreslient to measurement errors and
robust against misspecification of the earth mode!.

 Thelong-term observation of active faults and of
aftershock sequences from around the world show that:

o Faultsare generally planar, narrow (~100 m or less),
and segmented on multiple scales.

o Seismicity commonly localizes in regions of stress
concentration between locked and slipping zones, or
at the edges of ruptures.

e Thetermination of rupture in earthquakes can
commonly be associated with geometric segmentation
of the fault.

e Double-difference tomography shows great promise.



