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Key points:
• We performed fast inversions of rupture process for the two 2023 SE Türkiye earthquake doublet with teleseismic data
and strong-motion data.

• Both teleseismic and strong-motion rupture models suggest that the first MW7.8 earthquake was larger in magnitude, fault
length, and duration, but smaller in peak value of moment rate.

• The consistency between teleseismic and strong-motion models suggests a good prospect of applying the strong-motion
inversion method in future emergency responses.

A  B  S  T  R  A  C  T
 

We  conducted  rapid  inversions  of  rupture  process  for  the  2023  earthquake  doublet  occurred  in  SE  Türkiye,  the  first  with  a
magnitude  of MW7.8  and  the  second  with  a  magnitude  of MW7.6,  using  teleseismic  and  strong-motion  data.  The  teleseismic
rupture  models  of  the  both  events  were  obtained  approximately  88  and  55  minutes  after  their  occurrences,  respectively.  The
rupture models indicated that the first event was an asymmetric bilateral event with ruptures mainly propagating to the northeast,
while the second one was a unilateral event with ruptures propagating to the west. This information could be useful in locating
the  meizoseismal  areas.  Compared with  teleseismic  models,  the  strong-motion  models  showed relatively  higher  resolution.  A
noticeable difference was found for the MW7.6 earthquake, for which the strong-motion models shows a bilateral event, rather
than  a  unilateral  event,  but  the  dominant  rupture  direction  is  still  westward.  Nevertheless,  all  strong-motion  models  are
consistent  with  the  teleseismic  models  in  terms of  magnitudes,  durations,  and dominant  rupture  directions.  This  suggests  that
both  teleseismic  and  strong-motion  data  can  be  used  for  fast  determination  of  major  source  characteristics.  In  contrast,  the
strong-motion  data  would  be  preferable  in  future  emergency  responses  since  they  are  recorded  earlier  and  have  a  better
resolution ability on the source ruptures.
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1.  Introduction

Fast  source  inversion  provides  timely  and  detailed
source  information  for  earthquake  emergency  responses
and disaster assessments. In a long time, it was performed
with  the  global  teleseismic  data  (Zhang  Y  et  al.,  2012a;
Taymaz  et  al.,  1991;  2021)  which  can  be  easily  obtained
from  the  Incorporated  Research  Institutions  for
Seismology  (IRIS)  data  center.  Some  institutes,  such  as
United  States  Geological  Survey  (USGS)  (Hayes,  2017;
Goldberg  et  al.,  2022),  have  determined  and  released
teleseismic  models  for  significant  large  earthquakes.  In
China,  the  rupture  models  were  found  critical  to  estimate
the  meizoseismal  areas  during  the  2008  Wenchuan
earthquake.  After  that,  several  research  groups  in  China
Earthquake  Administration  and  Chinese  Academy  of

Sciences have conducted fast  inversion of rupture process
with  teleseismic  data  (e.g.,  Zhang  Y  et  al.,  2012a).  After
more  than  10  years’  efforts,  the  rupture  models  can  be
determined  several  hours  after  an  earthquake,  providing
important  source  information  for  responses  of  many
disastrous  earthquakes,  such  as  the  2010  MW6.9  Yushu
earthquake (Zhang Y et al., 2010), the 2013 MW6.6 Lushan
earthquake (Wang WM et al., 2013; Zhang Y et al., 2013),
and  the  2014 MW6.1  Ludian  earthquake  (Zhang  Y  et  al.,
2014a).

As the teleseismic stations are thousands of kilometers
away  from  the  epicenter,  the  inverted  models  commonly
show  relatively  low  resolution.  In  addition,  since  the
seismic  waves  cost  at  least  several  minutes  to  reach  the
teleseismic  stations,  the  inversion  cannot  be  initiated
immediately  after  an  earthquake.  In  real  cases,  the
teleseismic data of an earthquake from the IRIS data center
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Figure 1.    Map view of the epicentral area of the 2023 SE Türkiye earthquakes. Yellow stars represent the epicenters of the
two  earthquakes  given  by  the  USGS.  Red  and  cyan  circles  show  the  aftershocks  before  and  after  the MW7.6  earthquake,
respectively.  F  I  and II  are  teleseismic  fault  models,  and F III,  IV,  V-1,  and V-2 are  strong-motion fault  models.  Triangles
represent the strong-motion stations while black ones are used in inversions after screening. Beach balls in blue color denote
previous earthquakes reported by the Global Centroid Moment Tensor (GCMT) (Ekström et al., 2012). Black lines denote the
active  fault  lines  in  Türkiye  (Emre  et  al.,  2013,  2018).  The  intensity  maps  of  the  two  events  are  given  by  the  Bogazici
University (Hancılar et al., 2023) and the USGS Shakemap, respectively.
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are usually ready for download about 30 minutes after the
occurrence, causing limited efficiency of the rapid report.

In contrast to teleseismic data, near-field strong-motion
waveform  data  are  recorded  much  earlier  and  are  more
suitable for fast responses (Zhang Y et al., 2014b). So far,
the  strong-motion  data  are  rarely  applied  to  fast  source
inversions  even  in  regions  with  good  observation
conditions.  This  is  largely  due  to  the  absence  of  a
centralized data center, such as IRIS, to collect and release
strong-motion  records  all  over  the  world,  making  it
difficult  to obtain and process the data quickly.  However,
with  the  increasing  deployment  of  strong-motion  stations
worldwide,  it  is  important  to  study  and  discuss  their
potential applicability to fast source inversions.

On  6  February  2023,  two  large  earthquakes  with
moment  magnitudes  MW7.8  and  MW7.6  successively
struck  the  SE  Türkiye  and  the  NW  of  Syria,  causing
50,096  deaths  in  Türkiye  as  reported  by  the  Disaster  and
Emergency Management Authority (AFAD) on 20 March.
According  to  USGS,  the  MW7.8  earthquake  occurred  at
04:17:35 local time (01:17:35 UTC), located at 37.174°N,
37.032°E  with  a  depth  of  17.9  km,  and  the  MW7.6
earthquake  occurred  at  13:24:49  local  time  (10:24:49
UTC),  located  at  38.024°N,  37.203°E  with  a  depth  of
17.0  km.  Much  effort  has  been  made  to  determine  the
characteristics  of  these  two  seismic  events  (Chen  WK  et
al.,  2023; Erdik et al.,  2023; Jiang XY et al.,  2023). After
the  occurrence  of  the  two  earthquakes,  they  are  both
recorded by Global Seismographic Network (GSN) and the
local  strong-motion  network.  In  this  work,  we  performed
teleseismic and strong-motion inversions for the two major
events. By comparing the obtained rupture models, we aim

to discuss and explore the potential benefits of using near-
field data in future fast source inversions.

2.  Teleseismic inversion

We utilized teleseismic data from the IRIS data center
and  removed  the  instrument  responses  from  vertical  P
waves  before  converting  them  into  displacements.  The
Green′s functions used for inversions were obtained from a
database calculated using the QSSP codes (Wang RJ et al.,
2017)  based  on  the  global  AK135  model  (Kennett  et  al.,
1995).

We  first  performed  fast  moment  tensor  inversions  to
determine  the  fault  parameters.  The  obtained  fault
parameters  of  the  first  event  are  243°/86°/7°  and
153°/83°/176°,  with  a  moment  magnitude  MW7.75
(~MW7.8),  and  those  of  the  second  one  are  277°/70°/−2°
and  8°/88°/−160°,  with  a  moment  magnitude  MW7.57
(~MW7.6).  The  obtained  magnitudes  are  slightly  less  than
MW7.95  and  MW7.86  estimated  from  long-period  coda
waves (Jiang XY et al.,  2023), but are close to the results
of  moment  tensor  solutions  from  USGS  and  Global
Centroid Moment Tensor (GCMT).

Using  the  fault  parameters  243°/86°/7°  for  the MW7.8
earthquake,  and  277°/70°/−2°  for  the MW7.6  earthquake,
we  performed  finite-fault  inversions  by  using  a  linear
technique  (Zhang  Y  et  al.,  2012b),  and  got  the  rupture
models  of  the  two  earthquakes  about  88  and  55  minutes
after  their  occurrences  (Zhang  Y  et  al.,  2023).  The
obtained  models  of  both  earthquakes  well  explain  the
observed waveforms (Figures S1–S2). As shown in Figure 2,
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Figure 2.    Fast determined teleseismic rupture models of the 6 February 2023 MW7.8 and MW7.6 SE Türkiye earthquakes.
(a–c) show the distributions of teleseismic stations and epicenter, source time function, and fault slip distribution of the MW7.8
earthquake. (d–f) are the same to (a–c), but for the MW7.6 earthquake.
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the  MW7.8  earthquake  suggests  a  bilateral  rupture  event
while the MW7.6 one shows dominant westward unilateral
ruptures.  It  means  that  the  meizoseismal  areas  of  the
MW7.8  earthquake  may  distribute  along  the  fault,  but  the
highest  intensity  may  appear  to  the  northeast  of  the
epicenter.  And  for  the  secondary MW7.6  earthquake,  the
source  time  function  has  a  larger  amplitude  but  a  shorter
duration,  indicating  that  its  energy  was  fast  released  in  a
short  time.  This  may  lead  to  higher  intensities  than  the
MW7.8 earthquake at near-fault distances. Moreover, since
the MW7.6 earthquake is located to the west of the MW7.8
earthquake  fault,  its  westward  ruptures  significantly
expand the disaster-affected area.

3.  Strong-motion inversion

To  invert  the  strong-motion  data,  we  can  use  an
automatic  and  efficient  iterative  deconvolution  stacking
(IDS)  method  developed  by  Zhang  Y  et  al.  (2014b).
Compared  with  conventional  linear  or  nonlinear  method,
the IDS method retrieves the rupture model by stacking the
sub-fault  apparent  source  time  functions  at  all  stations.
Because there is no need to solve an inversion problem, the
IDS  method  has  a  high  efficiency  and  can  work
automatically  (Zhang  Y  et  al.,  2014b).  In  this  case,  the
total  time  cost  of  strong-motion  inversion  is  largely
dependent  on  data  acquisition.  In  this  work,  the  strong-
motion  data  are  downloaded  from  the  Disaster  and
Emergency  Management  Authority  (AFAD)  of  Türkiye
approximately one day after  the earthquakes.  The Green′s
functions of strong-motion inversions are calculated based
on the local CRUST1.0 model (Laske et al., 2012).

The  raw  acceleration  records  were  corrected  for
baseline shifts and integrated twice into displacements. To
incorporate  more  data  in  inversions,  we  employed  the
automatic  inversion  system  of  Zheng  XJ  et  al.  (2020)  to
screen  for  individual  waveform  component,  instead  of
each  station.  Due  to  the  sensitivity  of  near-field  strong-
motion  data  to  the  fault  position  and  parameters,  simply
using  the  fault  models  of  teleseismic  inversions  may lead
to poor fittings at some near-fault stations. To address this
problem,  we  optimized  the  fault  position  and  strike
through  a  2-D  grid  search,  in  which  all  potential  strikes,
and  fault  positions  varying  perpendicular  to  strike,  were
tried  in  inversions.  The  waveform  fittings  with  the
minimum  residuals  are  depicted  in  Figures  S3–S4,  while
the  searched  fault  models  of  the  MW7.8  and  MW7.6
earthquakes  are  presented  in  Figures  1,  3,  and  4  (fault
models III and IV). These fault models differ significantly
from  the  teleseismic  ones,  particularly  for  the  MW7.8
earthquake, for which the searched strike was only 213°, in
contrast  to  the  243°  from  teleseismic  moment  tensor
solution.  The  aftershock  distribution  suggests  that  the
MW7.8  earthquake  fault  is  segmented  into  at  least  two
parts.  Since  most  remaining  stations  after  screening  are
situated  southwest  to  the  epicenter,  the  searched  strike
(213°)  is  primarily  associated  with  the  southwest  fault
segment.

According to the rupture models obtained from strong-
motion  inversions  (depicted  in  Figure  3),  the  two
earthquakes released scalar moment of 5.33×1020 Nm and
3.10×1020  Nm,  which  correspond  to  moment  magnitudes
of MW7.75  and MW7.59,  respectively.  These  magnitudes
are  very  similar  to  those  calculated  from  teleseismic
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Figure 3.    Rupture process results obtained with single-segment fault model of the MW7.8 and MW7.6 SE Türkiye earthquake
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inversions. The MW7.8 earthquake has a dominant rupture
direction  to  the  northeast,  which  is  consistent  with  the
teleseismic  model.  For  the  MW7.6  earthquake,  an
additional  slip  patch  appears  to  the  east  of  the  epicenter,
resulting  in  a  bilateral  rupture  event.  However,  both
teleseismic  and  strong-motion  models  of  the  MW7.6
earthquake  show  a  dominant  westward  rupture  direction.
Nonetheless,  both  the  teleseismic  and  strong-motion
models  agree  that  the  MW7.8  earthquake  is  larger  in
magnitude,  fault  length,  and duration,  but  smaller  in  peak
value of moment rate. This suggests that the MW7.6 event
had a relatively larger stress drop and a more concentrated
energy release history, which may have resulted in higher
intensities at the near-fault distances.

4.  Discussion and conclusions

Due to the complexity in fault geometry of the MW7.8
earthquake,  it  is  important  to  consider  alternative  fault
geometry  models  when  performing  a  strong-motion
inversion.  In  this  study,  we  utilized  a  two-segment  fault
model  built  by  USGS  to  perform  the  inversion.  The
resulted  scalar  moment  and  moment  magnitude  were
5.24×1020  Nm  are  MW7.75,  respectively.  The  slip
distribution  was  found  to  be  similar  to  that  of  the  single-
fault  model  (Figures  3  and  4),  although  the  peak  slip

positions  are  tens  of  kilometers  apart  due  to  very  few
stations near the slip concentrated area to the northeast of
the epicenter. The misfit values of single-segment and two-
segment models are almost identical, but the two-segment
model fits more waveform components (Figures S3 and S5).

Unlike  strong-motion  inversion  in  which  the  sub-fault
Green′s functions are different in both waveform and time,
the  sub-fault  Green′s  functions  of  teleseismic  inversions
differ only in time, but are similar in waveform. Therefore,
teleseismic  inversions  mainly  rely  on  the  Doppler  effects
of  rupture  propagation  to  determine  the  relative  locations
of  ruptures  compared  to  the  hypocenter,  rather  than
absolute positions. This is why the fault models built using
teleseismic  moment  tensor  solutions  and  searched  by
strong-motion  inversions  are  distinctly  different
particularly  for  the MW7.8  earthquake.  In  addition,  since
the  strong-motion  data  are  closer  to  the  source,  their
inversions show higher resolution ability along both strike
and  depth  (Figure  5).  Despite  these  differences,  other
rupture  features,  such  as  magnitude,  duration,  dominant
rupture  direction,  and  moment  distribution,  are  similar
both in teleseismic and strong-motion inversions (Figure 5).

The  efficiency  of  current  teleseismic  inversion  is
limited by two factors: (1) data acquisition and (2) manual
inversion (Figure 6).  For the 2023 SE Türkiye earthquake
doublet,  it  took 30–40 minutes to obtain the data,  and the
manual  inversions  required  multiple  attempts  to  get

 

−20
−10

0
10

D
is

ta
n
ce

 d
o
w

n

d
ip

 (
k
m

)

−140 −120 −100 −80 −60 −40 −20 0 20 40 60 80 100 120 140 160 180
Distance along strike (km)

0

4

8
Strike 25°/Dip 75°/Rake 7° Strike 60°/Dip 85°/Rake 7°

(c)

S
li

p
 (

m
)

0 20 40 60 80 100
Time (s)

0

0.5

1.0

1.5

2.0

M
om

en
t r

at
e 

(×
10

19
 N

m
/s)

(b)
35.0°E 36.0° 37.0° 38.0° 39.0°

36.0°

37.0°

38.0°

39.0°N
(a)
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reasonable  rupture  models  using  a  series  of  inversion
parameters. The manual inversions took 58 minutes and 26
minutes  for  the  MW7.8  and  MW7.6  earthquakes,
respectively (Figure 6). For an ideal case of strong-motion
inversion,  the  data  would  be  transmitted  in  real  time  and
can be ready for inversion within several minutes after the
earthquake, and the rupture model can be determined in 1–2
minutes by using the automatic inversion system proposed
by  Zheng  XJ  et  al.  (2020).  Considering  the  total  time

consuming,  including  the  earthquake  location  and  the
determination  of  the  fault  parameters,  we  may  determine
the rupture model within 10 minutes after an earthquake by
inverting strong-motion data.

With  the  deployment  of  more  regional  networks  and
advancements in communication technology, the near-field
waveform  data  would  be  available  much  more  conveni-
ently  than  before.  Particularly,  the  large-scale  network  of
Intensity  Rapid  Report  and  Earthquake  Early  Warning
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Figure  5.     Comparisons  of  the  moment  distributions  of  teleseismic  and  strong-motion  rupture  models.  (a)  Along-strike
distribution of the MW7.8 earthquake. (b) Along-strike distribution of the MW7.6 earthquake. (c) Along-depth distribution of
the MW7.8 earthquake. (b) Along-depth distribution of the MW7.6 earthquake.
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(IRREEW),  which  consists  of  more  than  15  000
accelerometers,  has been built  in Chinese mainland (Peng
CY  et  al.,  2019;  Li  JW  et  al.,  2021).  All  data  of  the
IRREEW network  are  transmitted  in  real  time,  providing
the  timeliest  waveforms  for  fast  inversions.  In  the  near
future,  the  rupture  model  could  be  determined  fast  and
automatically  in  China,  which  would  much  improve  our
ability in earthquake monitoring and emergency responses.

Data and resources

The  teleseismic  data  used  in  this  study  are  from  the
Incorporated Research of Institutions of Seismology (IRIS)
data center, and the strong-motion data are provided by the
Disaster  and  Emergency  Management  Authority  (AFAD)
of Türkiye. The teleseismic and strong-motion models can
be  referred  to  https://pku-geophysics-source.group/index.
html.
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Figure  S1.     Comparisons  between  the  observed  (black)  and  synthetic  P  waves  (red)  for  the  teleseismic  inversion  of  the
MW7.8 earthquake. The filtering frequency band is 0.01–0.2 Hz. For each station, the station code and correlation coefficient
are marked on the top-left and bottom left, respectively.

Earthquake Science 36 (2023) Xu CY et al.  323 

 
 

https://doi.org/10.1016/j.tecto.2021.228745
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.1093/gji/ggx259
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.6038/cjg20130436
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-010-0715-9
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1007/s11589-012-0838-2
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.1111/j.1365-246X.2012.05694.x
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20130435
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.6038/cjg20140930
https://doi.org/10.1002/2013JB010469
https://doi.org/10.1002/2013JB010469
https://doi.org/10.1002/2013JB010469
https://doi.org/10.1002/2013JB010469
https://doi.org/10.1002/2013JB010469
https://doi.org/10.1002/2013JB010469
https://doi.org/10.1002/2013JB010469
https://pku-geophysic-source.group/index.html
https://pku-geophysic-source.group/index.html
https://doi.org/10.1029/2020JB019992
https://doi.org/10.1029/2020JB019992
https://doi.org/10.1029/2020JB019992
https://doi.org/10.1029/2020JB019992
https://doi.org/10.1029/2020JB019992
https://doi.org/10.1029/2020JB019992
https://doi.org/10.1029/2020JB019992


 

0 20 40 60

Time (s)

0 20 40 60

Time (s)

0 20 40 60

Time (s)

0 20 40 60

Time (s)

0.74

ADK  

P/Z

0.73

DAV  

P/Z

0.81

BBGH 

P/Z

0.79

ANWB 

P/Z

0.79

SJG  

P/Z

0.83

SSPA 

P/Z

0.54

COLA 

P/Z

0.77

BILL 

P/Z

0.86

MA2  

P/Z

0.88

YSS  

P/Z

0.85

MAJO 

P/Z

0.91

INCN 

P/Z

0.83

TATO 

P/Z

0.49

LBTB 

P/Z

0.78

TSUM 

P/Z

0.84

BBSR 

P/Z

0.87

HRV  

P/Z

0.79

TIXI 

P/Z

0.87

YAK  

P/Z

0.89

ULN  

P/Z

0.75

CHTO 

P/Z

0.54

LSZ  

P/Z

0.83

MACI 

P/Z

0.95

SFJD 

P/Z

0.9

KBS  

P/Z

 
Figure S2.    The same as Figure S1 but for the MW7.6 earthquake. The filtering frequency band is 0.01–0.4 Hz.
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Figure S3.    Strong-motion waveform fittings of the MW7.8 earthquake based on single-fault model. The filtering frequency
band  is  0.01–0.2  Hz.  For  each  component,  the  station  code,  maximum  absolute  value,  normalized  misfit  and  correlation
coefficient  are  marked  on  the  top  left,  bottom  left,  top  right  and  bottom  right,  respectively.  The  normalized  misfit  of  all
components is 0.29.
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Figure S3.    Continued.
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Figure S4.    The same as Figure S3 but for the MW7.6 earthquake inversion. The normalized misfit of all components is 0.34.
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Figure S5.    The same as Figure S3 but for the MW7.8 earthquake with a two-segment fault model. The normalized misfit of
all components is 0.30.

 

  Table S1.    The strong-motion stations used for inversions.
 

Station Longitude (°E) Latitude (°N) Station Longitude (°E) Latitude (°N)

0122 35.820 2 37.433 9 3 142 36.366 1 36.498 0

0125 35.795 8 37.015 2 3 144 36.485 7 36.756 9

0127 35.920 4 37.816 2 3 146 36.227 0 36.490 8

0129 36.210 9 38.259 2 4 410 37.679 0 38.866 8

0130 35.671 0 37.251 9 4 611 37.284 3 37.747 2

0131 36.115 3 37.856 6 4 612 36.481 9 38.023 9

0132 36.114 9 37.855 9 4 613 36.357 4 37.570 1

0133 35.864 0 37.745 5 4 616 36.838 4 37.375 5

0134 35.864 5 37.744 3 4 617 36.830 3 37.585 5
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Continued
Station Longitude (°E) Latitude (°N) Station Longitude (°E) Latitude (°N)

0137 35.723 3 37.704 9 4 620 36.898 4 37.585 7

0138 35.723 4 37.704 9 4 624 36.917 7 37.536 1

2 716 36.688 3 36.856 4 5 807 37.247 5 38.726 9

2 717 36.691 0 36.855 5 8 002 36.562 0 37.191 6

3 133 36.573 6 36.243 2 8 003 36.269 4 37.084 2

3 137 36.488 5 36.692 9 8 004 36.097 6 37.379 9

3 139 36.414 4 36.583 8 NAR 37.157 4 37.391 9

Earthquake Science 36 (2023) Xu CY et al.  327 

 
 


