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Seismicity in
Taiwan
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Seismicity Statistics of Taiwan Area from 2014 to 2023
ELy 4k é: 1124E
Number of 1034 104£F 1054F 1065F 1074 108 1094F 1104F 1114F 2023 EXTE S
2014 2015 2016 2017 2018 2019 2020 2021 2022 Average/Year Total
R ~12H
Magnitude (ML,
7=M 0 0 0 0 0 0 0 0 0 0 0.0 0
6=M<T7 1 4 4 1 2 2 4 4 12 1 3.5 35
5<M<6 22 26 27 19 32 28 28 43 67 32 32 324
4<M<5 138 208 172 127 269 170 216 294 516 293 240 2,403
3I<M<4 1,068 1,386 1,376 1,122 1,518 1,182 1,608 2,592 2,770 2,217 1,684 16,839
2<M<3 7,478 9,670 8,735 7,370 9,211 6,945 9,397 | 10,563 | 7.526 | 10,885 8,778 87,780
1<M < 2 21,309 | 26,097 | 28,716 | 19,355 | 28,949 | 21,672 | 11,511 4,815 2908 | 10,566 17,590 175,898
M<1 6,747 7,448 9,885 6,611 10,847 | 7,378 1,165 557 254 1,411 5,230 52,303
& Total it 36,763 | 44,839 | 48,915 | 34,605 | 50,828 | 37,377 | 23,929 | 18,868 | 14,053 | 25,405 33,558 335,582
# & X % 975 1012 1583 882 2,287 1,334 1,253 496 836 466 1,112 11,124
Number of Felt Events
# & X # 454 100 112 60 139 66 74 113 184 85 109 1,087
Number of Reported
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Lid- ObsPy

A Python Framework for Seismology

Managing Waveform, Metadata, and Event

METHODS
---------------------- taper()
L. filter()
é...... ---------- =====--4 resample()
L LT T CE TR integrate()
, ---------------------- { remove_response()

network

- Determine
station physical
location location and
instrument
channel

starttime
sampling_rate
delta

endtime

npts

Tapers the data.

Filters the data.

Resamples the data in the frequency domain.
Integrates the data with respect to time.
Deconvolves the instrument response.

description

evenits

code
latitude location_code
longitude latitude
elevation ] longitude
start_date elevation
end date depth
dip
azimuth
sample_rate
start_date
end_date

response

_origins mape latitude

longitude
depth
time

mag

magnitude_type

-{_magnitudes }-

-l focal=mechanisms }------- il
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SeisBench

A toolbox for machine learning in seismology

from seisbench.models import EQTransformer

# Load pre-iracined weighis inio model
eqt_model = EQTransformer.from_pretraimed{"original")

# Apply EQT io siream
eqt_amnotations = eqt_model.annotate(st)
eqt_picks = eqt_model.classify(st)

New Approach for Data Processing
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Managing Waveform, Metadata, and Event

Model 2 (DL

Model 1 (DL

Benchmark dataset 1 ‘Model 5 (e.g. random forest)

Model3 (DL} o e

\ : Maodel 4 le.g. STA/LTA)
Benchmark dataset 2 i

\

Benchmark dataset 3

A

Deep-learning model

IF char_fn > threshold:' e
Traditional model

Medels and dataset colors represent
an individual ML library/framework
or data format

Standardize

J
v \ %SeisBench

(Woollam et al., 2022)
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New Approach for Data Processing

SeisComP

Post Data Processing and Database supported

Location Magnitudes

OT (UTC) -

MType

2024-01-29 10:49:34
2024-01-29 10:48:09
2024-01-29 10:46:22
2024-01-29 10:45:59
2024-01-29 10:27:38
2024-01-29 10:25:51
2024-01-29 10:17:58
2024-01-29 10:06:23
2024-01-29 10:05:33
2024-01-29 10:04:49 -
2024-01-29 10:00:06 1.
2024-01-29 09:59:39 1.1
2024-01-29 09:59:06 1.3
2024-01-29 09:57:21 0.9
2024-01-29 09:53:29 2.0
2024-01-29 09:47:41 1.3
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Event | Events (327/327) |

comment

no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment
no comment

Phases
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65
82
11
20
18

12

14
17

12

Lat ()

2392 N
2367 N
23.67 N
23.66 N
23.64 N
23.66 N
23.65 N
2321 N
24.74 N
23.65 N
23.66 N
2367 N
2351 N
23.3TN
23.64 N

Lon (®}

121.31E
121.51E
121.31E
121.29E
121.27E
121.29E
121.27E
121.27E
12084 E
121.87E
121.28E
121.28 E
121.28 E
121.28 E
121.05E
121.27E
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EHYH TW amax: 26508.7 counts S — P<koct>
mean: 0.0 counts |P
EHYH TW
ESL W I lp<l=L>
HGSD TW I p<als<t>
SHUL W
SHUL W _amax: 10855.1 counts | [e: i [P<As<L>
mean: -0.0 counts. [ L
YUl TW 6978.6 counts N lp<a>
1 counts. P
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EYuL W I nts. ‘ W,
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2024-01-20
2024-01-29 10:49:34 || Taiwan Time: 2024-01-29 10:49:34 Distance Azimuth TravelTime MoveOut Polar FirstMotion
6m and 36:
Mm:: s ago Depth: 0 km -2 km Filter is not active
= Lat: 23.66 °N +/-0 km
T‘“”‘h" " Lon: 12131 “E +/-1 km 50 _
epehlo kN Phases: 154 / 154 bl
23.66°N 121.31°E M5 R o8 s -
Az Gap: 60 ° 20
Min.Dist: 0.1 _ "
z [ .
£ 30 L} » o
£ Fd e . .
" .
E .
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EventiD: CWA2024cafwke 20 u® .*’
3.4 (19) Agency: CWA s "" nd
ML - Author: scanloc@localhost.| 10 [ gt “‘ﬁ
Evaluation: - (A) ; o®
ML 'SR N
mb Method: LOCSAT HEd
mB Earth model: iasp91_scanloc 0
dated: 2024-01-29 10:50:46 0 o4 °oe 2 e e
Mwp Updated: 2024-01- g Distance ()
Mjma Used Status. Phase Net sta Loc/Cha Timeres (s) Dis (°)~ Az () Time (UTC) +/-(s) e
s 20
L vt A<h> 3 ™ EGFH 00.HHZ 057 011 87 10:49:36.8
Ms(88)
viT A<A: P ™w EGFH 10.HHZ 057 011 87 10:49:36.8
Phases: 154
RMS Res.: 0.8 VT A<L> s ™w EGFH 00.HHL 095 011 87 10149387 0.055
EventiD:  CWA2024c viT A< P ™w EHYH 00.HHZ. 011 017 168 1049376
Agency ID: CWA
viT A<A: P ™w EHYH 10.HHZ 011 017 168 1049376
- automatic
vt A<L> s ™w EHYH 00.HHL 004 017 168 10:49:30.9 0,055
viT A<A: 4 ™w ESL 10.EHZ 013 019 39 1049379
VT A<L> s ™w EsL 10.6HN 024 019 39 10:49:40.7 0.05s
vt A<A: P ™w HGSD HHZ 0386 020 147 1049389
A<l> s ™w HGSD HHN 159 020 147 10:49:42.4 0.05s
viT A<A: P ™w SHUL 10.HHZ 077 026 62 10:49:40.0
VT A<A: 4 ™w SHUL 00.HHZ, 077 026 62 101491400
| LocsaT “  Profile: |iaspol Fix depth | km km Ignore initial location [ J
| Relocate | | Picker | | Import picks | | confirm.|




Recent M5.2 Earthquake
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Location | Magnitudes | Event Events (328/328)
| MLc 5.0 (23/29) MLc2 5.3 (60/78) L 4 M 5.2 (60/0)
Taiwan Value: 5.0 . .
+-: 0.2 0.8
Count: 23 (29} . ®
Min: 4.4 0.4
Max: 5.9
E ¢ . . ¥ D)
v 0 L
g e e o
. .
-0.4
L
° ®
Agency: CWA
Author: semag@Ilocalh: 08
Evaluation: -
. 0 0.2 0.4 0.6 0.8 1
Method: trimmed mean . o
‘a Distance (*)
Sel Net Sta Loc/Cha Mag Res (s) Dist (*) SNR Per (s) =
0.000 ™ EHY 10.EHE 4.4 -0.64 0.14 40478.9
v 1.000 ™ HGSD HHE 4.9 -0.12 0.16 10979.3
v 1.000 ™ ESL 10.EHN 5.2 0.20 0.19 13425.4
v 1.000 ™ YULB HHE 4.9 -0.12 0.25 15574.0
v 1.000 ™ TWFL 10.EHE 5.2 0.16 0.29 8560.1
v 1.000 ™ ECB 10.HLE 4.9 -0.14 0.33 59.2
Taiwan Time: 2024-01-28 18:11:23 Distance = Azimuth = TravelTime | MoveOut  Polar | ‘>|
H Depth: 5 km fixed Filter is not active
Lat: 23.64 °N +/-0 km a8
Lon: 121.35 °E +/-1 km
Phases: 250 / 250 40
RMS Res.: 09 s
Az. Gap: 90 ° 32
Min. Dist.: 01°

EventlD: CWA2024byyuga

TravelTime (s)
N
=

Agency: CWA 16
Author: scolv@localhost.loc
Evaluation: confirmed (M) 8
....................... Method: LOCSAT .’
Earth medel: iasp91_scanloc 0
Updated: 2024-01-29 07:17:14 0 0-3 18 23 ?
£ Distance (*)
Used Status Phase Net Sta Loc/Cha Timeres (s) Dis () = Az (°) Time (UTC) +/- () =
Iv’ T M P ™ EGFH 00.HHZ 0.80 0.07 66 18:11:25.8
Iv‘ T M P ™ EHY 10.EHZ 0.03 0.14 189 18:11:26.2
I\I T M 5 W EHY 10.EHZ 0.17 0.14 189 18:11:28.3
I\I T M P W EHYH 00.HHZ 0.07 0.14 183 18:11:26.4
I\I T M P W HGSD HHZ 119 0.16 156 18:11:27.8
== o= = —o — o o o oo &
| LocsaT ~| % Profile: | iasp9l > Fix depth | | km | | km Ignore initial location .
| Relocate | | Picker || Import picks | | confirm_|
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Automatic Determine Earthquake Sequence

UTC Time: 2024.01.27 07:35 ~ 2024.01.29 09:47

Q sermvi@localhost/production — O *
Menu View Settings Help
ground motlon . qc B8 scmv@localhost/production 5 O X
0 Menu View Settings Help 260 events
ground motion | gc
_ 65 foreshocks
a A
e 194 aftershocks
flag A E
H & / Magnitude | Frequency
A i\ M5~6 1
M4~5 1
4 M3~4 18
by M2-~3 98
o MI~2 106
% MO-~1 35
" 2
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Future Work

e Test and modify the new approach to complete the earthquake catalog.
e Integrate other approached to the SeisComP.

e Complete the earthquake catalog.

e Unify the earthquake magnitude.

e Review the historical earthquake data.

SeisBlue Workflow IPFx method
Q A N i o
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(Huang et al., 2023) (Yamada and Chen, 2022)
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