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Development of hybrid focal mechanism method by combining borehole logging and
microseismic information
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Microseismicity occurs from the shear slip on existing fractures at the
sub-surface fluid resource developments such as geothermal development. Existing fractures play a
very important role in resource development because they storage the resources and act as flow
paths. However, estimating the orientation of existing fractures is difficult due to the limitation
of seismological information acquisition from microseismicity.
This study utilizes the geophysical information such as in-situ stress and existing fractures both
from borehole logging and combined into the seismological analysis process. This attempt
successfully constrains the range of the focal mechanism of microseismicity. In other words, the
geophysical information from borehole logging compensates for the lack of seismology information in
the seismological analysis.



3~5km

(1

[2

3]

Reference

[1] I'to and Zoback, 2000 GRL

[2] Majer et al., 2013 Geothermics
[3] Mukuhira et al., 2016 JGR

¢y

@

®
o @

1.83/12.44/4594

o




@

EIimRaF\‘e: 0.906

s

¥
'+

Ny
i
gt

i
g

¢y

€))

o O

®

o

®

€Y



9 4 9 4

Mukuhira Y Fuse K Naoi M Fehler MC Moriya H Ito T Asanuma H Haring MO 215

Hybrid focal mechanism determination: constraining focal mechanisms of injection induced 2018

seismicity using in situ stress data

Geophysical Journal International 1427 1441
DOl

https://doi.org/10.1093/gji/ggy333

Y. Mukuhira, K. Fuse, M. Naoi, M. C. Fehler, T. Ito, H. Moriya, H. Asanuma, M. O. Haring -

Introduction of in-situ stress information from borehole logging to source characterization of 2018

microseismic events

Proc. SEGJ symposium 2018 -
DOl

Y. Mukuhira, K. Fuse, M. Naoi, M. Fehler, T. Ito, H. Moriya, H. Asanuma, M. Haring -

Constraining of Focal Mechanisms of Induced Seismicity Using Borehole Logging Information 2018

Proceeding Stanford Geothermal Workshop 2018 -
DOl

Y. Mukuhira, M. Naoi, M. Fehler, K. Fuse, T. Ito, H. Moriya, H. Asanuma, M. Haring -

Constraint of focal mechanisms of induced seismicity by analyzing consistency of slip vector 2018

using in-situ stress

Abstract presented at 2018 AGU Fall Meeting

DOl




Y. Mukuhira , T. Ito , M.C. Fehler , M. Naoi , H. Moriya , H. Asanuma , M. O. Haring

In-situ stress constraints on the focal mechanisms of induced seismicity 2019
Proc.. ISRM2019 -
DOl
Y. Mukuhira , M. Ziegler , T. Ito , H. Asanuma , M.0. Haring -
Introduction of natural fracture information to induced seismicity analysis 2019
Proc. YSRM2019 & REIF 2019 -
DOl
, , Michael C. Fehler, , , , Markus Haring -
2019
DOl
Y. Mukuhira , M. Ziegler , T. Ito -
2019

Understanding of the physics of induced seismicity from natural fracture and in-situstress
information from borehole logging

Abstract presented at 2019 AGU Fall Meeting

DOl




Y. Mukuhira , M. Naoi, M.C. Fehler, H. Moriya, T. Ito, H. Asanuma , M. O. Haring -

Constraint of focal mechanisms of induced seismicity by using misfit angles based on known in- 2019
situ stress

Abstract presented at 2019 JpGU -

DOl

12 2 8

Yusuke Mukuhira

Constraint of focal mechanisms of induced seismicity by analyzing consistency of slip vector using in-situ stress

AGU Fall meeting 2018

2018 2019

Yusuke Mukuhira

Introduction of in-situ stress information from borehole logging to source characterization of microseismic events

SEGJ2018 International Symposium

2018 2019

Yusuke Mukuhira

Constraining of Focal Mechanisms of Induced Seismicity Using Borehole Logging Information

Stanford Geothermal Workshop 2018

2018 2019




22

2018 2019
AE( )
AE
2018 2019

Yusuke Mukuhira

Estimation of Fracture Permeability by Integrating Microseismic Observational data and reservoir engineering modeling

International Conference on Flow Dynamics, 0S19: IFS Collaborative Research Forum (AFI1-2018)

2018 2019

30

2018 2019




Yusuke Mukuhira

Understanding of the physics of induced seismicity from natural fracture and in-situstress information from borehole logging

AGU fall meeting 2019

2019 2020

Yusuke Mukuhira

Introduction of natural fracture information to induced seismicity analysis

YSRM 2019 & REIF 2019

2019 2020

2019 2020

Yusuke Mukuhira

In-situ stress constraints on the focal mechanisms of induced seismicity

1SRM2019

2019 2020




Yusuke Mukuhira

Constraint of focal mechanisms of induced seismicity by using misfit angles based on known in-situ stress

JpGU2019

2019 2020

Yusuke Mukuhira personal homepage
https://yusukemukuhira.com

(Naoi Makoto)

(Ito Takatoshi)




