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A M, 4.1 earthquake occurred in northern Thailand (19.498°N, 98.518°E) on 09 No-
vember 2023 (centroid time: 07:30:19.86 UTC), within the seismically active Shan-Thai
terrane. Source parameter determination employed full-waveform inversion utilizing three-
component seismic data from ten regional stations at distances of 73—108 km, operated
by the Thai Meteorological Department's seismic monitoring network, the Department
of Mineral Resources network of Thailand, and the Myanmar National Seismic Network.
The inversion methodology utilized the ISOLA software package, implementing iterative
deconvolution based on the six-element moment tensor framework, and incorporated a
minimal 1D velocity model with station corrections specifically calibrated for northern
Thailand. Data preprocessing included instrumental response removal, baseline correc-
tions, and band-pass filtering. Green's functions were computed using the frequency-wave
number integration technique within a 0.03—0.10 Hz frequency band. Moment tensor
inversion yielded a predominantly strike-slip mechanism with two nodal planes: plane 1
(strike=1°, dip=59°, rake=—148°) and plane 2 (strike=253°, dip=63°, rake=35°) with 75 %
double-couple and —1.2 % CLVD components. Grid search analysis systematically ex-
plored source depths from 0—35 km and determined an optimal centroid depth of 2.5 km,
with maximum correlation coefficients exceeding 0.4 within the 2—4 km depth range.
Waveform analysis demonstrates variance reduction values ranging from 0.40 to 0.80 at
near-regional stations (A<250 km), indicating robust source parameter determination.
The focal mechanism and seismicity distribution indicate strain release along an NE-SW
trending structure, located 17 km west of the N-S trending Wiang Haeng fault system.

Key words: focal mechanism, full-waveform inversion, minimal 1D velocity model,
northern Thailand, seismotectonics.
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Introduction. The Sunda plate of South-
east Asia exhibits a complex pattern of pres-
ent-day stress fields, with Thailand, Vietnam,
and the Malay Basin characterized by pre-
dominantly north-south maximum horizontal
stress orientation, consistent with the radiat-
ing stress patterns arising from the eastern
Himalayan syntaxis [Tingay et al., 2010].
Additionally, Morley et al. [2011] provide a
complementary framework for interpreting

these stress regimes, illustrating how inher-
ited basement fabrics, multi-episodic fault
reactivation, and basin inversions during
the Cenozoic evolution of Thailand exert a
critical influence on modern deformation
patterns. Consequently, focal mechanisms
with oblique-slip components in northern
Thailand and adjacent regions can be under-
stood in the context of both the contemporary
north-south compressional stress [Tingay et
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al., 2010] and the reactivation of older fault
systems [Morley et al., 2011].

The geodetic analysis of Simons et al.
[2007] demonstrated systematic variation
in Sundaland-Eurasia relative motion, char-
acterized by differential eastward veloci-
ties ranging from 6+1 mm/yr in the south to
10+1 mm/yr in the north (ITRF2000 reference
frame). While the Sunderland Block demon-
strates predominantly coherent behavior,
quantifiable elastic strain accumulation is
evident along its convergent boundaries. The
spatial distribution of GPS-derived velocity
fields correlates with two key tectonic ele-
ments: the north-south-oriented maximum
horizontal stress (cH,,,,) regime established
through stress field analysis [Tingay et al.,
2010] and the preferential reactivation of pre-
existing structural discontinuities [Morley et
al., 2011].

Following the 2004 M, 9.1 Sumatra-Anda-
man earthquake, seismic monitoring capabili-
ties in Thailand have been significantly en-
hanced through the expansion of two primary
seismic networks. The Thai Meteorological
Department has established a network of
71 seismic stations, and the Department of
Mineral Resources has deployed 25 stations
across the country [Seismic Monitoring Sta-
tions in Thailand, 2024; Seismic Station Net-
work, 2024]. These independently operated
networks have contributed to improved earth-
quake detection and location determination
capabilities throughout Thailand.

Historical seismicity data (2009-Nov 2024)
obtained from Thai Meteorological Depart-
ment [Earthquake Catalog for Thailand and
Adjacent Regions, 2024] comprise 11,609
events across mainland Southeast Asia, with
magnitudes ranging approximately M 1.0—
7.0 (Fig. 1). The study area occupies a com-
plex transition zone between the Western
Burma Terrane (WBT) and Sibumasu-Shan-
Thai Terrane (STT), characterized by NE-SW
trending fault systems in the east (Mae Yom
and Uttaradit fault zones) and a combination
of N-S (Mae Hong Son) and NW-SE trending
structures (Mae Ping fault zone).

The seismotectonic framework of north-
ern Thailand has been progressively refined
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through multiple seismological analyses. Re-
ceiver function studies have demonstrated
that crustal thickness systematically increases
from approximately 31 km beneath the Shan-
Thai terrane in the west to 38 km beneath the
Khorat Plateau of the Indochina terrane in the
east, with major crustal discontinuities con-
trolled by terrane boundaries [Noisagool et
al., 2014]. Three-dimensional P- and S-wave
velocity models derived from local earthquake
tomography revealed spatially heterogeneous
crustal structure, with low-velocity anoma-
lies correlating with geothermal provinces
and basin locations [Saetang et al., 2018].
The development of a minimum 1D velocity
model with station corrections has enabled
more precise earthquake location, with P-
wave velocities ranging from 5.73 to 7.04 km/s
and S-wave velocities from 3.35 to 4.00 km/s
[Saetang, Duerrast, 2023]. Focal mechanism
analysis of three selected aftershocks (M,
4.1—5.0) from the 2014 M, 6.3 Chiang Rai
earthquake sequence revealed predominant-
ly strike-slip faulting with a reverse compo-
nent (strike=234+244°, dip=67-+86°) along the
Phayao Fault Zone [Saetang, 2017]. Seismic
anisotropy investigations using shear wave
splitting measurements from XKS phases
revealed a complex two-layer anisotropic
structure beneath northern Thailand, with
fast polarization directions of —70° and 20° in
the upper layer and —60° to 50° in the lower
layer [Saetang, 2022].

This investigation presents a detailed fo-
cal mechanism analysis using full-waveform
inversion techniques fora M, 4.1 earthquake
(19.498°N, 98.518°E) that occurred west of the
mapped surface traces of the N-S trending
Wiang Haeng fault zone on 9 November 2023.
This event was selected from the regional
seismicity catalog based on: (1) magnitude
sufficiently large (M, 4.1) to generate high-
quality regional waveforms suitable for full-
waveform inversion; (2) excellent azimuthal
coverage from three networks; (3) epicentral
location in a region lacking previous focal
mechanism constraints; and (4) high signal-
to-noise ratio recordings across multiple
stations. The application of full-waveform
inversion incorporates complete wavefield
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3 — Mae Chan Fault zone 10 — Ranong Fault zone GOT - Gulf of Thailand
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Fig. 1. Seismotectonic framework of mainland Southeast Asia showing major fault systems and instrumentally
recorded seismicity (2009-Nov 2024, M 1—7; green circles) from the Thai Meteorological Department network.
The yellow star denotes the November 9, 2023, M, 4.1 earthquake epicenter in the study area. Active faults (red
lines [Geological Map of Thailand, 2007; Morley et al., 2011]) are numbered 1—14. Major tectonic terranes (WBT:
Western Burma; ICT: Indochina; STT: Sibumasu/Shan-Thai) and geographic features (AS, CB, GOT, KP, PT, SZ,
WH) are labeled.
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Fig. 2. Regional seismic station distribution used in this study. Black triangles denote stations of the Thai Meteo-
rological Department (TM) network, blue triangles represent stations from the Department of Mineral Resources
(TH) network, and purple triangles indicate stations from the Myanmar National Seismic Network (MM). The yel-
low star indicates the epicenter of the November 9, 2023, M, 4.1 earthquake. Active faults are shown as red lines.

information, providing robust source param-
eter determination when combined with a re-
cently developed minimal 1D velocity model
specific to northern Thailand. The epicentral
location relative to known structural features
provides new constraints on active deforma-
tion patterns within this complex tectonic do-
main. Our objectives include precise deter-
mination of source parameters through sys-
tematic grid-search procedures, evaluation
of solution stability through synthetic tests,
and interpretation of results within the re-
gional seismotectonic framework. This study
represents the first comprehensive analysis
of earthquake source parameters using full-
waveform inversion in the study area.

Data and Methods. The seismic data ana-
lyzed in this study were obtained from three
regional seismic networks deployed across
northern Thailand and adjacent regions
(Fig. 2): the Thai Meteorological Depart-
ment's seismic monitoring network (TM), the
Department of Mineral Resources network of
Thailand (TH), and the Myanmar National
Seismic Network (MM). The integrated net-
work configuration provides comprehensive
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azimuthal coverage around the epicentral re-
gion. Data from public stations were accessed
via the Incorporated Research Institutions for
Seismology database, while restricted data
from TM and TH networks were acquired
through direct collaboration with the respec-
tive Thal government agencies. This multi-
network approach provides comprehensive
coverage of the study area and strengthens
the robustness of our analysis.

Initial earthquake locations were deter-
mined through manual picking of P- and $-
wave arrival times from ten high-quality re-
cordings at regional distances of 73—108 km
(Table 1). The location solution yields an
RMS travel-time residual of 0.19 s, indicating
good agreement between observations and
theoretical arrival times computed using the
minimum 1D velocity model with station cor-
rections developed by Saetang and Duerrast
[2023]. We employed the HYPOCENTER al-
gorithm [Lienert et al., 1986; Lienert, Havskov,
1995], implemented within the Seisan soft-
ware package [Havskov, Ottemoller, 1999],
which utilizes a centered, scaled, and adap-
tively damped least-squares methodology for
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hypocentral determination. In the subsequent
waveform inversion analysis, while maintain-
ing the epicentral coordinates (latitude and
longitude) derived from HYPOCENTER, we
performed a systematic grid search for source
depths, exploring from 0.5 to 35 km at 0.5 km
intervals.

Focal mechanism analysis was conducted
using the ISOLA software package [Sokos,
Zahradnik, 2008], which implements an itera-
tive deconvolution methodology based on the
six-element moment tensor framework of Ki-
kuchi and Kanamori [1991] and inverse prob-
lem formulation of Zahradnik and PleSinger
[2005]. Our analysis treated each earthquake
as a centroid source, utilizing full waveform
inversion techniques to determine the com-
plete moment tensor solution. The inver-
sion scheme incorporates three fundamental
source components: isotropic (ISO), double-
couple (DC), and compensated linear vec-
tor dipole (CLVD), enabling comprehensive
characterization of the source mechanism,
including potential volumetric changes at
the source.

Centroid depths were determined
through a comprehensive 3D grid search
algorithm. Green's functions were calcu-
lated using the frequency-wavenumber

technique [Bouchon, 1981], incorporat-
ing a 1D velocity structure [Saetang,
Duerrast, 2023] with frequencies up to
0.10 Hz. Density values for crustal layers
were computed using:

density (g/em’)=1.7+0.2Vp (km/s).

The waveform processing methodology
comprised multiple stages to optimize data
quality. Initial preprocessing included instru-
mental response removal and baseline correc-
tions to eliminate DC offsets and long-period
trends. Both observed and synthetic wave-
forms underwent identical band-pass filter-
ing within the 0.03—0.10 Hz frequency band.
The lower frequency boundary (0.03 Hz) was
established based on limitations imposed by
long-period noise characteristics and instru-
ment response constraints of the deployed
seismometers. The upper frequency limit
(0.10 Hz) was determined empirically, as
higher frequencies exhibited poor waveform
coherence across the network, likely due to
the relatively large source-receiver distances.

The preprocessed seismic records were
converted from counts to ground displace-
ment in meters to facilitate quantitative anal-
ysis. We extracted 250-second time windows,
beginning at the hypocentral time, which was

Table 1. Phase arrival times and location parameters for the November

9, 2023, M,, 4.1 earthquake

Station | Dist (km) | Azim (°) | Phase | HH:MM | t-obs |t_cal (s)| At (s)/res | Network
PG 32.340 | 32.440 -0.10

CMAI 73.2 48.9 07:30 ™
SG 41.710| 41.810 -0.10
PG 32.470| 32.520 -0.05

SMCM 75.8 162.5 07:30 TH
SG 42.290 | 41.950 0.34
PG 34.530 | 34.640 -0.11

CMTT 88.0 149.3 07:30 ™
SG 45.170 | 45.550 -0.38
PG 36.660 | 36.490 0.17

MACM 98.6 52.6 07:30 TH
SG 48.790 | 48.700 0.09
PG 38.890 | 38.790 0.10

SUAB 108 80.2 07:30 ™
SG 52.760 | 52.610 0.15

Note: Columns show station codes, epicentral distances (Dist), station azimuths (Azim), phase
identifications (PG, SG), observation times (HH:MM, t_obs), theoretical arrival times (t_cal),
arrival time residuals (At), and network affiliations (TM: Thai Meteorological Department;

TH: Department of Mineral Resources).
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sufficient to capture the complete wavefield
for all analyzed events. The waveform data
were resampled to 33 Hz to optimize com-
putational efficiency while maintaining ad-
equate temporal resolution. This systematic
preprocessing sequence — incorporating in-
strument correction, band-pass filtering, unit
conversion, time-window selection, and resa-
mpling — established a robust foundation for
subsequent source parameter analysis.

The full waveform inversion minimized re-
siduals between the observed and synthetic
displacement waveforms using a least-squares
approach. The procedure systematically ex-
plored trial source positions and origin times
to determine optimal source parameters.
Depth optimization utilized incremental steps
defined by the Green's function parameter-
ization, with each iteration evaluating the
correlation between synthetic and observed
waveforms to identify the best-fitting source
depth.

The temporal grid search examined time
shifts at 0.2-second intervals, spanning +5.0
seconds relative to the HYPOCENTER-de-
rived origin time. The optimal source location
and timing parameters, determined through
this comprehensive grid search, defined the
centroid depth and time of the earthquake.
These parameters were obtained by minimiz-
ing the misfit between observed and synthetic
waveforms, providing fundamental con-
straints on the spatiotemporal characteristics
of the seismic source.

The quality of waveform matching was
quantified through a variance reduction cri-
terion (var.red.), calculated as:

E
varred.=1-—,
(0]

E:Z(Oi_Si)z ' 0:201_2 '

where § and O represent synthetic and ob-
served waveforms, respectively, summed over
all available data. Higher variance reduction
values indicate superior waveform fits.

The full waveform inversion methodology
employed three-component seismic data to
determine fundamental source parameters
(strike, dip, and rake) following the itera-
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tive deconvolution approach of Kikuchi and
Kanamori [1991]. The inversion utilized com-
plete seismograms without segregating wave
types, optimizing the fit between observed
and synthetic waveforms through a system-
atic grid search over possible source posi-
tions and times. The correlation coefficient
between observed and synthetic waveforms
served as the primary criterion for determin-
ing the optimal centroid parameters.
Results and Discussion. Initial earthquake
location analysis employing the SEISAN al-
gorithm [Havskov, Ottemoller, 1999] deter-
mined the hypocenter at 19.498°N, 98.518°E
with a focal depth of 10.4 km, yielding an
RMS travel-time residual of 0.19 s. Phase ar-
rival analysis, utilizing data from the local
networks operated by the Thai Meteorologi-
cal Department (TM) and the Department of
Mineral Resources (TH), indicates systematic
travel-time distributions across northern Thai-
land (see Table 1). Station CMAI (A=73.2 km,
azimuth=48.9°) registered PG and SG phases
at 32.340 s and 41.710 s, respectively, with ar-
rival time residuals of —0.10 s for both phases.
Station SMCM (A=75.8 km, azimuth=162.5°)
recorded PG and SG phases at 32.470 s and
42.290 s, with residuals of —0.05 s and +0.34 s,
respectively. Station CMTT (A=88.0 km, azi-
muth=149.3°) recorded PG and SG arriv-
als at 34.530 s and 45.170 s, with residuals
of -0.11 s and —0.38 s, respectively. Stations
MACM (A=98.6 km, azimuth=52.6°) and
SUAB (A=108 km, azimuth=80.2°) exhibited
systematic distance-dependent travel-time
patterns, with MACM recording PG and SG
phases at 36.660 s and 48.790 s (residuals:
+0.17 s, +0.09 s), and SUAB phases at 38.890 s
and 52.760 s (residuals: +0.10 s, +0.15 s).
Moment tensor inversion analysis, employ-
ing fixed epicentral coordinates, determined
a centroid time of 2023-11-09 07:30:19.86 UTC
(Ar=+0.78 srelative to origin time) and centroid
depth of 2.5 km (Table 2). The focal mecha-
nism solution comprises two nodal planes:
plane 1 (strike=1°, dip=59°, rake=—148°) and
plane 2 (strike=253°, dip=63°, rake=-35°), in-
dicating a predominantly strike-slip faulting.
The moment tensor decomposition yields a
75 % double-couple component with —1.2 %
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CLVD contribution. The principal stress axes
orientation indicates P-axis (azimuth=215°,
plunge=43°) and T-axis (azimuth=308°, plun-
ge=2°). The scalar seismic moment (M) of
1.424-10" N'm corresponds to M, 4.1. The
centroid location is determined at 19.498°N
(+4.7 km) and 98.518°E (£1.6 km), with a solu-
tion variance reduction of 0.16.

Grid search analysis for source parameter
optimization (Fig. 3) demonstrates maximum
correlation coefficients at a depth of 2.5 km
with a Af of +0.78 s. The correlation matrix
exhibits values exceeding 0.4 within the
2—4 km depth range, corresponding to dou-
ble-couple components >70 %. The centroid

depth determination, combined with correla-
tion values and double-couple percentages,
constrains the rupture nucleation within the
upper crustal section along the NE-SW trend-
ing structure west of the Wiang Haeng fault
system. The solution stability is demonstrated
by a systematic decrease in correlation value
from the optimal centroid parameters, with
minimal depth-time trade-off patterns.
Analysis of spatiotemporal source param-
eters (Fig. 4) reveals the M, 4.1 earthquake
(2023-11-09, 19.498°N, 98.518°E) occurred at
a distance of 17 km west of the N-S trending
Wiang Haeng fault system (reference coordi-
nates: 19.5°N, 98.68°E). The spatial distribu-

| o =l
. Soeoe ol
” CJ e &
_ - &) ol
o) L) e &
324 22 HE
— A ) & (&
y ) C :
30 & 5 2le
3 ) £ e+ &
- 3 ) - 0|6
&) ) - & &
28 - & 888 A ol
- ) cl 0|6
26 - 18883 21¢
& &
— & &
24 - :

200004

DOOOIOITITE

e

eI I KR e M A ACIEIE I

BB EEE D DB HBDIG DD DO DD DDA D DG DD DD D O

Source position, km
&
1

900000020020 00000000009000022232322
' o B Sy By By BTy

OGN R S N T B A 0 A M N R B I R N M M)

2222322223222 222232222233222

W

B DD SIS DIDIIIDI03000000300000030000000

2 100 020000000008 ¢

Y

LT ST AT A AL 5
LR I A R R B
ST TCEC DT

e
)
)
&)
@
@
-
-
-
£
O
O
O
o
)
)
O
O
O
)
L)
O
O
O
)
)
@)
)
L)
O
O
)
)
<
<,
<
O
O
O
.
€,
<

OO0 0.0.0,.0,0,6,60.0,0,0,0,0:0,0,0,0,0,0,0,0,0000.000.0.00.0.0.004¢

T

e

(%]
Correlation

1 10100105, ) 705 50

@RI

Fig. 3. Spatiotemporal grid search analysis for moment tensor optimization showing correlation coefficients as a
function of centroid time and depth. The correlation matrix spans time shifts of -5 to +5 s relative to the initial origin
time (horizontal axis) and source depths of 0—35 km (vertical axis). Correlation coefficients between observed and
synthetic waveforms are represented by the cyan-blue-magenta color scale (right, 0.0—0.5), while the double—couple
component percentages (0—100 % DC) are indicated by beach balls varying from light to dark gray. The optimal
solution, marked by the largest beach ball, corresponds to a centroid depth of 2.5 km with a time shift of +0.78 s.
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Table 2. Moment tensor inversion re-
sults with location uncertainty

Parameter Value
Origin time (UTC)* 3223%'112'82
Centroid time (UTC) (2)2%?8'11322

Latitude (°N) 19.498 (4.7 km)**

Longitude (°E) 98.518 (1.6 km)*™*
Centroid depth (km) 2.5
Centroid time shift (s) +0.78
Moment magnitude (M) 4.1
Scalar moment (N-m) 1.424-10%

Nodal plane 1 (Strike/Dip/Rake)
Nodal plane 2 (Strike/Dip/Rake)

1°/59°/-148°
253°/63°/-35°

P-axis (Azimuth/Plunge) 215°/43°
T-axis (Azimuth/Plunge) 308°/2°
Double-couple component ( %) 75
CLVD component ( %) -1.2
Variance reduction 0.16

Note: "The origin time was determined using Seisan.
**Uncertainty values (£) are given in kilometers,
as reported by Seisan.
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Fig. 4. Detailed topographic and seismotectonic map
of the study area. The focal mechanism solution (beach
ball diagram) for the November 9, 2023, M, 4.1 earth-
quake (19.498°N, 98.518°E) is shown with red color.
Yellow circles represent historical seismicity (2009-Nov
2024). Red lines denote mapped active fault traces. The
digital elevation model (DEM) shows topographic varia-
tions from 0—2000 m, with color gradients from blue
(low elevation) to brown (high elevation).

tion of seismicity indicates a NE-SW align-
ment, oriented oblique to the mapped Wiang
Haeng fault traces. The focal mechanism so-
lution yields two potential fault planes. Based
on the spatial correlation of seismicity dis-
tribution and structural orientations, nodal
plane 2 (strike=253° dip=63°, rake=—35°)
represents the likely rupture plane. This in-
terpretation is constrained by the geometric
correspondence between the strike of nodal
plane 2 and the NE-SW trending seismicity
alignment in the source region, contrasting
with the N-S orientation of the primary Wiang
Haeng fault system.

The spatial distribution of seismicity and
the focal mechanism solution indicate strain
release along a NE-SW (253°) trending struc-
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Fig. 5. Three-component waveform comparison between observed (black) and synthetic (red) seismograms at eight
regional stations for the November 9, 2023, M, 4.1 earthquake. Time series span 250 seconds starting from the
origin time. Station codes and epicentral distances (km, red) are indicated at left. Variance reduction values (blue)
are shown for each component. Gray traces indicate seismograms excluded from the inversion. All waveforms are
band-pass filtered between 0.03—0.10 Hz. Amplitude scales are in meters.

ture, oriented oblique to the N-S trending Wi-
ang Haeng fault system. This structural con-
figuration suggests distributed deformation
across multiple fault orientations within the
upper crustal section, extending beyond the
previously mapped fault traces (see Fig. 4).
Waveform analysis across the regional
network (Fig. 5) demonstrates systematic
variation in solution quality with epicentral
distance. Variance reduction values at near-
regional stations (CMMT: 88 km, SUAB:
108 km, HOTB: 145 km) range from 0.40 to
0.80 on vertical components. Stations at in-
termediate distances (CRAI: 210 km, KTN:
227 km) exhibit variance reductions between
0.35and 0.55. The far-regional stations (LOEI:
395 km, NGU: 421 km, NONG: 513 km) show
decreased variance reduction values, with
significant negative coefficients in vertical
components (-71.51 at LOEI, —0.29 at NGU).
Observed and synthetic waveform compari-
sons within the 0.03—0.10 Hz frequency band
indicate optimal fits for both P and S phases at
stations within a 250 km epicentral distance.
Conclusions. Moment tensor inversion
analysis of the M, 4.1 earthquake (2023-11-09,
19.498°N, 98.518°E), located 17 km west of the
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Wiang Haeng fault system in northern Thai-
land, employing phase arrivals from local TM
and TH network stations (A=73.2+108 km), de-
termined a centroid depth of 2.5 km with 75 %
double-couple and —1.2 % CLVD components.
The focal mechanism solution indicates pre-
dominantly strike-slip faulting, characterized
by a strike of 253°, a dip of 63°, and a rake of
—35°. Waveform analysis demonstrates vari-
ance reduction values ranging from 0.40 to
0.80 at near-regional stations (A<250 km). The
spatial distribution of seismicity and the fo-
cal mechanism solution indicate strain release
along a NE-SW (253°) trending structure,
oriented oblique to the N-S trending Wiang
Haeng fault system.
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dokaAbHUN MeXaHi3M 3emaeTpycy 9 aucromnaaa 2023 p.,
M, 4,1, y niBHiuHi# yactuHi TairaHAYy,
BU3HaYEHUN iHBepPCi€lo MOBHOI JOPMU XBUAI

K. CaeTaHI", B. H.IpicaBaTZ, 2025

1YHiBepCI/ITeT HakxoucitTxammapat PapskabxaT, HakxoHciTxamMmapat, TairaHp,
ZMYHiL[I/IHaABHa mKoaa Barranxo, HakxouciTxammapar, TairaHp

3eMAeTpyC MarHiTyaoro 4,1 craBes Ha nmiBHOUYI TairaHAy (19,498° ma.mr., 98,518° cx.A.)
9 amcronapa 2023 p. (07:30:19,86 UTC) y merkax celicMiduHOAKTHUBHOIO Tepperny lllan-
Taii. BusHaueHHs1 TapaMeTpiB AJKepeAa IIPOBOAMAOCS 3@ AOLIOMOT'OI0 ITIOBHOXBUABOBOIL
IHBepCil 3 BUKOPUCTAHHAM TPUKOMIIOHEHTHUX CEMCMIUHUX AQHUX 3 AECATU PETIOHAABHUX
CTaHIIIM Ha BiacTaHgax 73—108 KM, 110 eKCIIAYyaTyIOThCS MePEsKel0 CEMCMIYHOrO MOHITO-
puHry AemapraMeHTy MeTeopoAorii TalaaHAY, Meperkelo AenapTaMeHTy MiHEPaAbHUX
pecypciB Tairanay Ta HarioHaAbHOIO ceiCMOAOTIUHOIO Mepeskeio M'samMu. Y MeTopA0-
AOTil IHBepCil BUKOPUCTOBYBaBCA nporpaMHui naker ISOLA, 1m0 peani3ye iTepaTUBHY
AEKOHBOAIOIIIFO Ha OCHOBI IITeCTUEAEMEHTHOI CTPYKTYPH TEH30pa MOMEHTIB. MeTOAOAOTIA
BKAIOYaAa MiHIMaAbHY OAHOBUMIPHY MOAEAB IIIBUAKOCTI 3 KOPEKIIIIMU CTaHIIIN, Kaaidpo-
BaHUMMU A4 HiBHIYHOTO TairaHAy. [TonepepHs oO6poOKa AQHUX CKAGAAAACS 3 BUAAACHHS
IHCTPYMEHTAABHOTO BiAT'YKY, KOP€eKIIil 6a30B01 AiHil Ta cMyToBol diabTpatii. @ynkiiii 'pi-
Ha OyAM OOYMCAEHI 3a AOIIOMOTOIO iIHTEerpyBaHHS YaCTOTH Ta XBUABOBOI'O YMCAA B CMY3i
vactoT 0,03—0,10 I's. InBepcis TeH30pa MOMEHTIB BUSABUAA [I€PEBAKHO MEXaHi3M CKUAO-
3CyBY 3 ABOMa HOAGABHUMM ITAOIIWHAMMU: IAOIIMHA | (IpocTaraHHa=1°, napiHHA=59° Ha-
xuA=—148°) i nrommHa 2 (mpocTaranHg=253°, napiHHI=63°, Haxur=—35°) 3 75 % MoABiHOT
napu Ta —1,2 % CLVD-KOMIOHEHTIB. AHaAi3 OUTYyKY 3a CITKOIO CUCTEMaTUYHO AOCAIAUB
rAnbmHU pAJKepen Bip 0 A0 35 KM i BUBHAUMB ONTHMAABHY TAMONHY LIEHTPOIAa (2,5 KM) 3
MaKCHUMaABHUMU KOe(illieHTaMU KOpeAdIlil, 10 nepeBUIyoTh 0,4 y Alanma3oHi TAMOUH
2—4 kM. AHaAI3 XBUABOBOI (DOPMU AEMOHCTPYE 3MEHIIEeHHSA AUCIEPCIl B Alalla30H] BiA,
0,40 po 0,80 Ha cTaHmisx T0OAN3Y periony (A<250 KM), 110 CBIAUMUTH IIPO HaAiliHe BU3Ha-
YeHHs lapaMeTpiB pkepenra. OOKaAbHUM MeXaHi3M i PO3IOAIA CEeHMCMITHOCTI BKa3yIOTh
Ha BUBIABHEHHS AehOopMaliil B3AOBK CTPYKTYPH, [0 IPOCTATa€THCA 3 IIBHIYHOI'O 3aXO0AY
Ha MiBA€HHUU CXip, pO3TallloOBaHOI 3a 17 KM Ha 3axip, Bip cucTeMu po3AoMiB Bianr XeHr
MMiBHIYHO-IIIBA€HHOTO IIPOCTSATaHHS.

KnarouoBi croBa: poKaArbHIM MeXaHi3M, TOBHOXBUABOBA iHBepCisd, MiHiMaabHa 1D mo-
AEAb IIIBUAKOCTI, MiBHIYHUY TalraHA, CEMCMOTEKTOHIKA.
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