
Accepted Manuscript

Ambient noise tomography of three-dimensional near-surface
shear-wave velocity structure around the hydraulic fracturing site
using surface microseismic monitoring array

Ying Liu, Haijiang Zhang, Hongjian Fang, Huajian Yao, Ji Gao

PII: S0926-9851(18)30296-9
DOI: doi:10.1016/j.jappgeo.2018.08.009
Reference: APPGEO 3580

To appear in: Journal of Applied Geophysics

Received date: 2 April 2018
Revised date: 10 July 2018
Accepted date: 20 August 2018

Please cite this article as: Ying Liu, Haijiang Zhang, Hongjian Fang, Huajian Yao, Ji
Gao , Ambient noise tomography of three-dimensional near-surface shear-wave velocity
structure around the hydraulic fracturing site using surface microseismic monitoring array.
Appgeo (2018), doi:10.1016/j.jappgeo.2018.08.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.jappgeo.2018.08.009
https://doi.org/10.1016/j.jappgeo.2018.08.009


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

Ambient noise tomography of three-dimensional near-surface shear-wave 

velocity structure around the hydraulic fracturing site using surface mi-

croseismic monitoring array 

Ying Liu
1
, Haijiang Zhang

1,*
 zhang11@ustc.edu.cn, Hongjian Fang

2
, Huajian Yao

1
, Ji 

Gao
1
 

1
School of Earth and Space Sciences; Laboratory of Earthquake and Physics of 

Earth’s Interior, University of Science and Technology of China 

2
Massachusetts Institute of Technology, Department of Earth, Atmospheric and Plane-

tary Sciences 

*
Corresponding author. 

Abstract 

Surface microseismic monitoring array has been widely used to monitor hydrau-

lic fracturing process for developing unconventional oil/gas reservoirs. Here we take 

advantage of relatively dense surface seismic stations for monitoring the fracturing 

process of a shale gas reservoir in southwest China, to determine the shallow Vs 

structure around the fracking site using the ambient noise tomography. Having a de-

tailed three-dimensional (3D) Vs model is important for 3D seismic structure inver-

sion. For ambient noise tomography, we use 21 days of continuous ambient noise data 

to extract Rayleigh wave group and phase dispersion data in the period band of 0.1-

0.5 s. The 3D Vs structure is inverted by the direct surface wave tomographic method 

that directly inverts surface wave dispersion data for 3D Vs model. With the spatial 

coverage of 4 km by 4 km for this surface seismic array, we can determine the Vs 

structure down to 400 m. Our inversion results show that shear wave velocity in this 
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