地空系科研平台项目署名及致谢标注要求
更新日期：
2025年11月13日：更新省重、市重成员名单。
2025年4月10日：省重市重正常运行期间，发表文章需要继续署名
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注意：请务必仔细检查致谢中项目编号，曾经有文章在致谢中出现项目编号多一个0的错误！
1 、广东省地球物理高精度成像技术重点实验室
省重点实验室署名要求：
· 作者之一必须是重点实验室成员
· [bookmark: OLE_LINK1]中文署名格式：广东省地球物理高精度成像技术重点实验室（南方科技大学） 广东深圳 518055
· 英文署名格式：Guangdong Provincial Key Laboratory of Geophysical High-resolution Imaging Technology， Southern University of Science and Technology, Shenzhen 518055, China.
· 单位署名最好排在前三。
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中文致谢格式：广东省地球物理高精度成像技术重点实验室（2022B1212010002）
英文致谢格式：Guangdong Provincial Key Laboratory of Geophysical High-resolution Imaging Technology（2022B1212010002）

广东省重点实验室项目组成员（共计46人）：{不少于40人}
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2 、深圳市深远海油气勘探技术重点实验室
市重点实验室文章署名要求：
1.  必须同时标注单位和致谢项目号，格式如下：
单位格式：中文：深圳市深远海油气勘探技术重点实验室（南方科技大学），广东深圳，518005
       英文：Shenzhen Key Laboratory of Deep Offshore Oil and Gas Exploration Technology，Southern University of Science and Technology，Shenzhen 518055, China
致谢格式：中文：论文受到深圳市深远海油气勘探技术重点实验室项目资助（项目编号：ZDSYS20190902093007855）
       英文：This work was sponsored by Shenzhen Key Laboratory of Deep Offshore Oil and Gas Exploration Technology (Grant No. ZDSYS20190902093007855)
 2.  文章内容与实验室方向相关，实验室成员为文章第一作者或者通讯作者（非一作或通讯的论文考核时不计入成果），实验室单位署名排序尽量往前排。
3.  论文致谢部分一篇论文最多只可标注3个深圳市科技计划项目编号（国家级、省级科研项目除外）。
4. 论文单位和致谢不能同时标注其他市级平台。
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kcharacteristics (see Fig. 9). The phase velocity ratios of Love
waves present a general increasing trend with increasing fre-
quency, which well reflects the phase velocity dispersion
of Love waves caused by the viscoelasticity of media (see
Fig. 8c—g). These effects on Love waves increase with decreas-
ing quality factors. The attenuation anisotropy of media means
that the viscoelasticity degree of media is direction dependent.
As a result, the degree of the amplitude attenuation and phase
velocity dispersion of Love waves will be affected to some

extent, and we can find the effects of the horizontal parameter
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INTRODUCTION

High-frequency surface-wave methods are an appealing noninva-
sive tool for estimating shallow shear (§)-wave velocity structures,
and have been widely applied in near-surface geophysical and
geotechnical fields over the last two decades (e.g., Socco et al,
2010; Foti et al., 2011; Groos et al., 2017). Love waves are a kind
of surface wave formed by the constructive interference of multi-
ple reflections of SH waves in the shallow subsurface, and their
generation requires the existence of a low SH-wave velocity layer
above the half-space layer in a multilayered model (Aki and
Richards, 1980). Similar to the multichannel analysis of surface
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An effective polarity correction method for microseismic migration-based

location

Jincheng Xu', Wei Zhang', Xiaofei Chen', and Quanshi Guo?

ABSTRACT

Microseismic methods are important tools for monitoring
the status and consequences of hydraulic fracturing. Because
microseismic data recorded at the surface have a low signal-
to-noise ratio, migration-based algorithms are widely used to
determine the locations of microseismic events. However,
there may be polarity changes in waveforms at different re-
ceivers due to the source mechanisms, which will cause the
stacking images to not reach a maximum at the event loca-
tion. One way for polarity correction is to perform the source
mechanism and the source location inversions simultane-
ously, which, however, is computationally expensive and
not good for real-time monitoring. We have developed an
effective polarity correction method in the data domain for
migration-based location methods called the polarity correc-
tion migration-based (PCM) method. This method uses an
amplitude trend least-squares fitting procedure to determine
the polarities along the receiver line with low additional
computational cost. Then, the fitted waveform polarities are
used to convert the signs of the amplitude values to stack
them consistently. Due to curve fitting, this method is more
suitable for microseismic data acquired with regular arrays
than with scattered arrays. Numerical experiments of syn-
thetic and real data sets demonstrate that the proposed PCM
method can improve accuracy in the detection and location
of microseismic events.

INTRODUCTION

Seismic events detection and location are fundamental problems
in seismology (e.g, Pesicek et al., 2014). Traditionally, these prob-

lems are solved in two steps. The first step is to detect a seismic
event and pick its arrival time from recorded waveform data.
The second step is to locate the event based on the minimum
time differences between the calculated and observed traveltimes
(Geiger, 1912). Recently, automated seismic event location using
automatic event picking combined with the grid search technique
has been developed (Oye and Roth, 2003; Nippress et al., 2010).
However, this approach requires high-quality recorded data with
a high signal-to-noise ratio (S/N) to succeed. Meanwhile, with the
development of hydraulic fracturing techniques, microseismic mon-
itoring has attracted more attention (Duncan and Eisner, 2010). The
main characteristics of the microseismic event waveform recorded
on the surface are weak energy signals with low S/Ns. Hence, clas-
sic detection and location methods may not work well for surface
data for microseismic monitoring.

Conventional two-step location methods use traveltime informa-
tion rather than waveforms. Therefore, they heavily depend on trav-
eltime picking and have poor noise robustness. To overcome this
limitation, waveform-based methods, such as time-reversal imaging
using full waveforms and migration-based methods using primary
phases, were developed to automatically detect and locate micro-
seismic events (e.g., McMechan, 1982; Artman etal., 2010; Pesicek
et al., 2014; Witten and Shragge, 2015; Nakata and Beroza, 2016;
Lietal., 2019). Although wave-equation-based methods can handle
microseismic data with low S/N, this requires an accurate velocity
model to simulate the wave propagation of microseismic events.
The high computational cost also restricts their practical applica-
tion. As aresult, real-time processing with these methods is limited.
The search engine method, similar to a web search engine tech-
nique, can accomplish real-time earthquake or microseismic mon-
itoring but requires an extensive seismogram database (Zhang etal.,
2014). Due to its robust and computational efficiency, the migra-
tion-based location method using traveltime tables for stacking
waveforms arguably is a better choice than other waveform-based
methods in real-time applications.

Manuscript received by the Editor 22 July 2019; revised manuscript received 11 March 2020; published ahead of production 2 April 2020; published online 8
May 2020.
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Abstract Ambient seismic noise cross-correlation has been widely applied in surface wave
tomography at regional to global scales, including for seismic exploration of near-surface structures.
Reliable seismic imaging requires the accurate selection of dispersion curves. However, manual picking
has become cumbersome work with the increase in available correlation traces; it is even more difficult
when the number of dispersion curves increases by using frequency-Bessel (F-J) transform. Here, we
show that the neural network Res-Unet++ can automatically and accurately extract both fundamental
dispersion curves and overtones from the F-J dispersion spectra after training the network. Results show
that selected dispersion curves had high accuracies in the synthetic data (greater than 95%). The network
could effectively extract both the fundamental and higher modes in real data, and transfer learning
improved the adaptability of neural networks for different geological areas. The obtained dispersion
curves from the real data agreed well with those acquired manually and were advantageous for generating
more effective dispersion points.
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