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— ~ #EBUH| Seismic observation
(—) HEBIHIZ4E Seismic observation system
1. E[IigEEHI4E Real-time seismic observation network
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Table 2.1.1 Earthquake statistics of 2010 to 2023
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jﬁ%& 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
2<M | 10234 | 10014 | 8396 | 9816 | 8707 | 11294 | 10314 | 8639 | 11032 | 8466 | 11253 | 13496 | 10889 | 13429
M<2 | 13039 | 11781 | 22977 | 35694 | 28056 | 33545 | 38601 | 25966 | 39798 | 30855 | 12676 | 5372 | 3164 | 11980
& =F | 23273 | 21795 | 31373 | 45510 | 36763 | 44839 | 48915 | 34605 | 50830 | 39321 | 23929 | 18868 | 14053 | 25409
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Figure 2.1.1 Distribution of 24-bit seismic observation station
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Figure 2.1.2 Framework of 24-bit seismic observation system

2. g ENEUHIZE Strong ground motion observation network
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Figure 2.1.3 Distribution of free-field strong-motion stations
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Figure 2.1.4 Old and new free-field strong-motion station instruments



3. BB R g [ K 5 & 8 H] Z.4% Marine cable observation

system for earthquake and tsunami disaster prevention
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Figure 2.1.5 Marine cable observation system for earthquake and tsunami in the

eastern waters of Taiwan
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Figure 2.1.6 Laying route and ocean bottom station location of marine cable

observation system for earthquake and tsunami in the eastern waters of
Taiwan. The solid green, yellow, and orange lines in the figure indicate
the cable routes of Phases 1, 2, and 3 respectively. The dots are the
locations of the 9 submarine real-time observation stations. The purple
solid line, the purple dashed line, and the lilac dashed line indicate the
baseline of our country’s territorial waters, 12-nautical-mile line and 24-

nautical-mile line, respectively.

10



4. HTHEEUHILE Borehole seismic observation station
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Figure 2.1.7 Schematic diagram of borehole seismic observation station
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Figure 2.1.8 An example of borehole seismic record from December 10, 2020
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5. KK ILENEFHEEEES HI4E Real-time seismic network in the

Tatun Volcano Group

ARFZHYREK R L AF B 965516 » B ULt Fefett
ﬁﬂﬂﬁm%&lﬂ@ﬁ@km%ﬂ%Aﬁ FIRTEK LI [ A
TR RN - EAE PABEDK Lt Ay =L &5 £ (YMO1-
YMll » PG TR FE B ER R S TR TR E > H 1005 44
7L 48 P [ o R T K LI R i 2 3 I vy 4 2 8 (' B R B
%) o WA =ZE AR AV E L ([82.1.10) ’EJLJ?%
&?f@ SHPR K U E Y S Eh - PRI BEAHR &

121.4°E 12Z1.3°E 121.6°E R2L7TE 121.8°E
25.3°N h 25.3°N

25.2°N 25.2°N

yrs '
‘ .
o

,Qgg :
25.1°N g%, 25.1°N
Q8
>“?
5}
! WA
25°N i =8 >5°N

-M“

3 \"\5 : \
o ﬁﬁ\\ ‘@tam s ' 24.9°N

121.4°E 121.5°E 121.6°E 121.7°E 121.8°E
[E2.1.10 KK ISR TtERL AT - =fA7F (CRTEK LA ) 2
PUITIE (R RSBt B EUNInE- B0k Fy T I R G B Bl 5 B2l B
frLE4HR ) FoRHEAIE (RSB EFRR  H I IERL
LR ) - HPYMOLEY MILHINE By oA ok (IR A 4t >
HEERE -
Figure 2.1.10 Distribution of seismic stations in the Tatun Volcano Group and

surrounding areas
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(=) #EEE DT Seismicity analysis
1. 2EHEEE)T1T Seismicity analysis in Taiwan region
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Figure 2.2.2 Cumulative magnitude contour map of shallow (left) and deep (right)

earthquakes in 2023
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Figure 2.2.3 Number contour map of shallow (left) and deep (right) earthquakes
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Figure 2.2.4 Temporal distribution of monthly number and cumulative magnitude

of earthquakes in 2023
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Figure 2.2.5 (a) First-motion focal mechanisms of earthquakes magnitude greater
than 5.0 in 2023. (b) Centroid moment tensor focal mechanisms of
earthquakes magnitude greater than 5.0 in 2023.
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% 2.2.1 YIENRETRAR IR 2B -

Table 2.2.1 Parameters of focal mechanisms

H#j B HEEE) &N FE BB dipl strikel rakel dip2 strike2 rake2

2023/1/13 15:02 122.336  24.041 24.19 5.04 79 84 102 162 2159 43.1
2023/2/6 20:20 121.760 24.273 22.08 5.19 86 13 71 194 2715 1679
2023/2/8 10:49 121.549 23.445 36.710  5.60 34 201 108 579 359.6 78.2
2023/2/11 11:35 121.534 23432 3420 5.21 43 18 63 52.6 2329 1129
2023/2/18 15:49 120.766 23709 21.44  5.17 52221 139 589 3392 46.0
2023/3/3 14:48 121.906 24.859 108.71  5.07 34 51 169 839 1502 56.5
2023/3/21 1:45 121306 23.641 854 5.46 58 158 -38 58.5 2705 -141.6
2023/4/9 18:45 122.929 24318 43.52 5.26 40 83 91 50.0 261.7 89.2
2023/5/4 15:38 121.301 23.449 14.08 5.10 68 77 15 67.8 1765 239
2023/6/10 5:31 120.655 22.856 1834 549 42 63 137 62.8 18777 56.6
2023/6/10 9:12 120.644 22.872 1599 5.07 39 57 156 752 166.1 53.5
2023/6/11 12:25 122492 24215 46.82 5.52 61 231 138 542 344.6 36.7
2023/6/29 14:40 122.490 24715 98.25 5.16 81 125 110 21.9 2383 24.8
2023/1/8 19:47 121.602 21911 23.14 549 55 103 -67 41.1 246.5 -119.2
2023/8/10 2:02 121.949 247794 91.23 5.02 37 72 150 72.5 186.8 56.9
2023/9/5 9:30 120.385 23.526  9.94 5.58 62 64 169 803 159.2 284
2023/9/15 10:34 121.828 24.384 43.09  5.30 58 50 101 33.6 2099 73.0
2023/9/18 13:21 125.583 25986 251.82  6.88 85 213 97 8.6 3384 357
2023/10/11  10:36 121.244 23.274 14.53  5.88 87 94 144 541 186.2 3.7
2023/10/14 7:53 122302 23998 23.17 5.37 7378 83 183 280.8 111.7
2023/10/23  23:05 122.624 24.001 3146 6.20 68 60 74 27.0 2774 1243
2023/11/10  16:54 121.570 23458 39.05 5.5 46 12 89 44.0 1934 91.0
2023/11/26 4:31 122426 24.061 25.55 5.46 71 66 92 132 2372 8l4
2023/12/9 6:19 122.684 24.499 96.57 5.37 88 138 136 46 2299 28
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% 2.2.2 CMT ZEJRI T 25 -

Table 2.2.2 The parameters of centroid moment tensor solutions.

B R OREE &N

VERE R dipl strikel rakel dip2 strike2 rake2

2023/2/6
2023/2/8
2023/2/11
2023/2/18
2023/3/21
2023/5/4
2023/6/10
2023/6/11
2023/7/8
2023/1/8
20237719
2023/8/4
2023/8/4
2023/8/10
2023/9/5
2023/10/11
2023/10/14
2023/10/23
2023/11/10
2023/11/26

20:20
10:49
11:35
15:49

1:45
15:38

5:31
12:25
19:47
21:22
22:11
12:22
12:25

2:02

9:30
10:36

7:53
23:05
16:54

4:31

121.760
121.680
121.660
120.770
121.310
121.320
120.700
122.490
121.520
121.660
121.510
121.640
121.620
121.950
120.390
121.340
122.310
122.800
121.570
122.530

24.270
23.390
23.380
23.710
23.650
23.440
22.860
24.210
22.060
21.780
24.050
21.840
21.830
24.790
23.530
23.250
23910
23910
23.460
23.940

22.08
31.57
31.81
21.44

7.19
14.52
10.30
46.82
12.84
2492
20.06
20.29

597
91.23

9.94
17.02

7.18

5.67
39.05
22.39

5.19
549
5.19
5.17
5.31
5.11
5.36
5.52
5.37
5.21
5.32
5.00
5.08
5.02
5.58
5.81
5.31
6.24
5.50
541

22

25.6
44.2
38.1
44.7
45.0
38.8
20.8
59.0
36.7
31.7
22.7
40.4
34.2
19.9
81.5
55.0
29.2
35.0
43.3
34.1

260.6
233.0
222.0
238.0
143.8

06.8

43.6
163.6

61.4
230.4

06.7
198.0
306.7

59.6
353.7

91.7
323.8
286.2
234.0
314.1

143.5
129.8
126.7
151.2
-61.9
128.6
118.6
279
-116.7
-138.3
132.1
134.4
-54.2
155.5
5.0
162.0
148.8
116.1
132.4
149.6

75.0
57.5
60.3
70.2
51.3
60.7
71.8
06.2
57.6
09.5
73.3
02.4
62.8
81.8
84.9
75.3
75.3
58.9
59.5
73.5

24.3
3.6
358.5
349.3
286.8
201.0
193.3
58.3
273.5
103.3
202.3
325.8
85.6
172.1
262.9
198.2
81.6
75.3
25.0
69.9

68.8
579
64.8
48.9
-115.2
63.3
79.6
145.8
-71.4
-65.2
74.2
59.1
-111.7
T1.7
171.4
36.3
64.3
72.8
57.5
59.6



2. KK ILHEEENTHT Local earthquakes in the Tatun

Volcano Group
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Figure 2.2.6 Distribution of local earthquakes in the Tatun Volcano Group in 2023
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Figure 2.2.7 Relation between number and magnitude of the earthquakes in the
Tatun Volcano Group in 2023
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Figure 2.2.8 Daily number of earthquakes in the Tatun Volcano Group in 2023
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Figure 2.2.9 Monthly number and accumulated magnitude of earthquakes in the
Tatun Volcano Group from 2012 to 2023
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Figure 2.2.10 The distribution of swarms (daily earthquake number larger than 30)
in the Tatun Volcano Group in 2023
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3./\E Summary

V12 KK R RS S - A S 2 1R A3 A REEUE
HRERYRIE - RIPACE BB RK - EEEEREGRE T > A3
SRR U A — SRR IR 5 > — MK Lt & 38 A AV EERE
JEENZ BOK LRSI F AR (A - i 11245 KK it & A B
RV BRSO USR-S -

s B R TR BRI R R ARSI a - AHELRY EREY83 £ 111
FERUARE AR 2 DA 102 {18 By AP {E 180,578 (E 4 TIFR K Y
88 ~ BOF2EE > [NO2IMEERER T %) - REIII2EHIE A 2LL
EHTREERR 153,429 S PHaE - BERAME6.6 ((F1(H6.8) -
AR FEAE P - 1127 RAREE DAE (Z6)1th R 331 - PR
P38 - HAERZSEEALFIRALHED « FREN e il S SR EL~Pa R
i R FE SRS EE - BNPEETtE A ERE SR -
& R e A AR S R R 38 A MR R KBRS 9 H S H 3 A2 10
FFABUN AL 12008 (it 52 2208 84T » ARAH5.5 ~ 2
104 > HIPZ T » BTSRRI R R B SOt R RE B R
BAHEAA e > HARFERIZ -

30



= ~ HERYFEEUH] Geophysical observation
(—) HERYEEIHIZ.4E Geophysical observation system

BRI ERENT B SRR B SIRR BB o AR SR AR IR
e R WEEENIIRE AR - MR B AR S AR R E
= (H—REEAHEBIRAT SR E T RA Al EE R HAMA R
N o HINHETERE AN AT DUZRL - S DIERER K T/
PREUPE BT =X B0 SE RS THE L T - H P EfEinsa g -
EEE M A R R I B A4 R RS K - ARNF i —
SO TEBH SR EE R 38 SR ER B 7 TR T H R R IR o
M Bt BE YRR filg = bt 3 TAF -

FoHEBIE RIR THE I 2 - ARBAT A AR i el B Bl Ao 25 A I K
PIEEEUANE - A EFE MUY ~ M N KEDHIAY - sEki
SEUIHE R R B RN - B Tl 2 Ry 2 E R Y A4
( Taiwan Geophysical Network for Seismology, TGNS ) ([#3.1.1) -
AP B TR E AR S THHERYERBDATE R - W B S EA0m - &
NN 0772 » AR B BUHEIE 2 B a7 > LB E S
4 ZMHRAME BB EIE IR R H 2 FIREURTT A -

1. KHSEEIRI4E Crustal deformation observation network

A2 FETIME R ETERE R G [ » BOtE R A Rt A]
REg AT NEE - RILERE 2 EURH > DU T (&
AR EE) - AT EUI E R KA —FE 775 - AR R B
FEEMERZDEHER  H82F R T BRI E LAY
( Global Positioning System » L) N EfEGPS ) EUAILE - 9211 2E 1% >
FoafHeEl (FITERZREZ By ) ) T S oG gt
78 ) PSR GRIGETE - 94 GPSEUHIEE H g 41525k -
Z H AR E RIS HIRAV B R AL FE SN » FLF R AEA Y
BRI~ IR NEILERL - TE B S RS KOt E TS
VAR

PR o B e AR BT B - FHRASUR(E RERA =S BIGPS
R 2% TFARCET B BRI EAFREE 22
EKENH 2 248 (Global Navigation Satellite System » DL i
GNSS) - #AE 5 1014 EE Frda R 2 BEUER T I GNSS £ 4%
TR A BRI AR E R H  FRREERE &
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THE PR K AR IR IHAE - £ 11248 1F AR S i F B AR5
Fl 154 = ER B f 15 B S 40 MLE ( GNSS observation stations )
([E3.1.1) - Z#EGSN VPN =E T &R

2. B T /KEUHI4E Seismic groundwater observation network

IREI88FEIH 21 Hi B 1 BT 2 R SR E > BN EREN
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FE FiEL BE T e F A R A 5 0 I Ry st T 7K Az HH 3R BH S AR X
8 o EYMASTEURIN A E S S pith B EKr ZE S0 - #E
EriE St ER S e FE ITEH M AU » BEFLIERELS
ARSI M E A N KALEE - (R /K2 /K iz 8k nT 2
Bt HH ARG ESS > DRI N /KA AV EM LINE B E BRI Sy &
& - AN SIhEEE e s - HEEUIE R E A E - AN
108 FF P B A TR R TR S » AT AORECE: » B 1124F
JEC I 6 /28 BR84S B #b S 7KER G (Seismic groundwater
observation stations) - B EE3. 1.1 -

3. HERWEZIEEHI4E Geomagnetic observation network

KB LR Rt N EENRIIERE B 280thisE
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E ~ 88FEHY21IEEMEII022 7 FHIMEE - EEARMES HE
ebftge ot 2 453  AMEE R ARG S R E Fi IR ] 2 A ]
M - ABIHA > HBERRLEEHIVE ( Geomagnetic observation
stations ) » {ZJA OS] I Hh IR EERS FE N — L AHRHE A - 5
S H R B R A - A I A S L SR T S U R
o BEEDHE R E N EFRE - N108F R TR
{5 BT BB RS o Rt bk~ SRS - SRE RS B s - A
BUL -~ BFIEAR R = E T W BTN s =B 1E
FEFE H HIEh o 57 1094 4R PNsanh & = 7y ERE T - Wipr e
FEAHIE ~ B ~ Frignh ~ JIAYE - S5 110K 1 H H LR
1 2 h o B R 1124F e Bk BRI G 12(8 =5 &
fh I EREURNL - A F RIES.1.1

4. K EZEHIAE Geoelectric observation network

(5T e OB E AR - BOBRE T A RS B
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w8 1Y % B B 52 ( Carpinteri et al., 2010; Fukui et al., 2005;
Mavromatou etal., 2004 ) - fFEF% % > BIA1:ER - HA ~ F|K
A~ R PR S - &0 BT RS BB BRI - 1 H B EE
F AT sE B EVEEHBARY EFE #5557 (Eftaxias etal., 2003; Uyeda et
al., 2002; Varotsos et al., 2002 ) - AKZFEIHAG >~ KM E L5 E AL
( Geoelectric observation stations ) » {41064 E7 17 Hh i A ER
TR —HEERAEE A » T 1084 [ 48 fRs B A g B EL A 4B 46
> & R 1120F R 208 At e S AE - o340 R 3.1.1
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Figure 3.1.1 The station map of Taiwan Geophysical Network for Seismology (TGNS).
GNSS indicates the stations of Global Navigation Satellite System.
Magnetism indicates the stations of Geomagnetic Observation System.
Groundwater indicates the stations of Seismic Groundwater Observation
System. GEMS indicates the stations of Geoelectric Observation System.
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() HBRYEEEUAIE R HT Geophysical observation data analysis
1. HEFEESETH] Crustal deformation observation

2SN IR SR BB o AR A oy - S EENRE
MRS - BN E VB RR - SRR EFELILL
8\ T HYARIE [RIPEILPEISE) - EE SRR A E 2 2R E
fir 2.4% ( Global Positioning System, GPS ) K 2 EKENIH# 2 L%
( Global Navigation Satellite System, GNSS ) 7B & HIECsEL
#5000t - fitgm B LR EECERIEE - B n] Rt RO SN 2
FlIgs o &R SR ERIHIPIP St ot - EILE 2 R SRR
HHEH » REB o R R 8 B V=5 BN A &y B P P A A A T g 7
FE ER IR E S EES R0 04 eI ke
S APEEE LA AT 32 40 34 B R IR R
BT Ry 2+ 1T o I AL e BRI St 5 P BB i oK L 8 5 1] [l 7
FA 2 AR B T (R e s TS B B B R SR 1] 2 BN 887 [ i
5 R SR U R = E S RS R S A R -
REZEVNL2F 2REMH E 2% 2 P 80U R R 40 E
3. 2. L [&3. 2. 2% » [E3. 2. 1 Z A 245 ITRF (International
Terrestrial Reference Frame) {%F]HE&EREMHF 2 LGB
uhA 2 BB SR HERL TS 2 #2478 FIR TS A
BT R R T A B PR S e AR B RS - (o FH A R A
%4 B TRF2014 -
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GNSS Velocity Field
202301-202312
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Figure 3.2.1 The crustal deformation of GNSS observation in 2023. The figure
represents the horizontal velocity field of ITRF2014 coordinate system.
The arrows indicate annual average velocity values and the directions of
observation sites. The figure shows seismicity (the location distribution

of epicenters) in December of 2023, which a comparison with the GNSS
crustal deformation observation.
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GNSS Strain Field
202301-202312
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Figure 3.2.2 The crustal deformation of GNSS observation in 2023. The figure is the
strain field in Taiwan area. Red and blue mean compression and
extension respectively. The most compressed area is located at East
Coastal Mountains Range in Taiwan. The figure shows seismicity (the

location distribution of epicenters) in December of 2023, which is a
comparison with the GNSS crustal deformation observation.
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2. BEEE £ E T2 & Ionospheric total electron content

EI88F9H FO1F12H » 2 Eith g $had A= 204EHHR T2 6.06Y
HWE » HFLeEEFS AR KRR EfEcE a8
(TEC) S B IS - MHEA11:%2£80% (Liuetal.,2004) - [fREA
FHER L RO E R > 112 HE A 22(E#5.00L | -
AR/ NP A0 BB HTHEE > H g 8{E R S AR mUS R N BB B A
HE0%E EHEIFI - TR 536% (8/22)  T{HHIEZAFISKAE
MR AHEE60% IR EE - R R32% (7/22) - 5550 » 1124
B BT 28 (TEC) HIFH20TGEB60% S F i » 6T H
BRSO RN A M ANRS.0 » ZEE/NR404 BAHIESSA: - 41
PrivtRZE > T SR ERIESR AR R23% (6/26)
28 HE60% IR - H AP TR R #ERSRIA AR
5.0 ~ FE/NFRA0 N AR SR 4 > JIPRIE RS > ER g LR
RIS AR H27% (7126) > HEGEHERNFR3 21 - &
Ak e e M L 58 A 7 A MR oo A 41 3.2.3

% 3.2.1 112 MR R -
Table 3.2.1 Anomaly of ionospheric total electron content ( TEC ) in 2023

TEC Anomalies Before Earthquakes After
Anomalies Earthquakes Anomalies
Negative
, 36% (8/22) 23% (6/26)
Anomalies
Postive 32% (7/22) 27% (7/26)
Anomalies
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2023/01/01-2023/12/31
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Figure 3.2.3 Relevance analysis between TEC observation and earthquakes in 2023:
(@) daily variation of Dst-Index; (b) daily variation of observed TEC
values (blue lines); (c) positive difference between observed TEC values
and upper bounds of theoretical values (blue bars), negative difference
for the lower bounds (red bars); (d) 5-day moving average of TEC values.
Arrows indicate earthquakes of local magnitude (M) larger than 5.0.
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3. HrEHN T /KEA Seismic groundwater observation

BB G TE S SRR NH s B R AR LB TR A 4R
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3.2.4 112 SFHEER /KA 8 - ()FEELE (b)EEnE (C)AHwE (d)7s
FHIE (e)sRAmE (RIS o BT &REpRomt NKAL » 4L B SRR R
5.0 DLE ~ ZRE/INA 40 A H HEEFEHIE/ NS 50 AHENME - BRERIR
SREE - IRERFRTRIE/CR » TR E RS IER R - SRR
am g o
Figure 3.2.4 Time series of the seismic groundwater observation in 2023 at: (a)
ZhuangWei Station (b) Hualien Station (c) NaBa Station (d) LiuJar Station
(e) DonHer Station (f) ChiShan Station. Green line indicates water level;
Red stars represent earthquakes of local magnitude (M) larger than 5.0
with the depth less than 40 km which the distance less than 50 km between
epicenter and the station; blue line indicates atmospheric pressure; gray
line indicates temperature; brown bar chart indicates rainfall near the
station; purple line represents theoretical tide.

4. HERWEZEDR] Geomagnetic observation

H R A Wb IG 0 EURE R M2 BN S IR AR g 54
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7= B b 55 b [ET R B E M -

22BN B & Y 005 R #i [E 4 F543,500 42 46,500nT » JH
VHERETE AT » MESTRIS AR S H S LR RAEEE A
RS CEAK « PREIMESB 2R BIR R #EhEHE
By B EhTEEL (disturbance storm time index, Dstindex ) &~
Hihig 552 K 5 B BRI AR & V) - Mibdiss e~z N A
Z B NIL A RAVE R E A E RS - B 9T AZE M55
AERIFIRRERGZ S » SIS A 23R RIS 58S A R = aY
FEEL o 1124 itig BB L (3. 2. 5P 7
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Magnetism (2023010100~2023123123)
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Figure 3.2.5 The upper figure: Red line indicates disturbance storm time (Dst) index;
yellow line shows threshold value of magnetic storm (Dst=-30). The
bottom figure: Time series of the geomagnetic observation of 2023. Line
of different colors represent different stations. Red stars represent
earthquakes of local magnitude (ML) larger than 5.0 with the depth less
than 40 km.
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5. KHEZEDH] Geoelectric observation
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Figure 3.2.6 Time series of the geoelectric observation of 2023. Green lines are NS

component and blue lines are EW component. The red stars represent the
earthquakes of local magnitude (ML) larger than 5.0 with the depth less
than 40 km.
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Vg ~ i EREREZ Earthquake rapid reporting operation
(—) BRI E#RE Felt earthquake reports
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Figure 4.1.1 Felt earthquakes in 2023 (*: Magnitude = 6)

47

Depth[km]

0

15
l 35
- 60

1100

150

300



% 411 112 F.4 F (VRS St 2 -
Table 4.1.1 Magnitude of felt earthquakes in 2023 by month

RERET —B|ZB|=B|mMB |®EB | <A |tB|N\B|AB|+B|+—8B|+ZA|&a&
RE T LEER | 0 0 0 0 0 0 0 0 0 0 0 0 0
A 6~7 B2 0 0 0 0 0 0 0 1 2 1 0 0 4
A 5~6 B 2 5 2 1 2 4 3 3 2 3 2 1 30
RE45EE | 16 | 13 | 24 | 21 | 11 | 15 [ 18 | 20 | 11 | 18 12 12 | 191
R 4@EE [ 20 | 23 [ 22 | 31 | 11 [ 17 | 23 | 12 | 24 | 22 14 17 | 236
A 2~3 (B2 1 0 0 0 1 0 0 0 0 0 1 2 5
AR 1~2 B2 0 0 0 0 0 0 0 0 0 0 0 0 0
AR 0~1 {EE] 0 0 0 0 0 0 0 0 0 0 0 0 0
= 39 | 41 | 48 | 53 | 25 | 36 | 44 | 36 | 39 | 44 29 32 | 466
R 412112 FEAMBERMEZ ERESETE -
Table 4.1.2 Intensity of felt earthquakes in 2023 by month
BEHst —RB|ZB|=ZA|MB|RA|AB|tA|\B|AB|+B|+—RA| +=A | &5t
EE 7 @2 0 0 0 0 0 0 0 0 0 0 0 0 0
EE 6 B1ES 0 0 0 0 0 0 0 0 0 0 0 0 0
B 6 551E 2 0 0 0 0 0 0 0 0 0 0 0 0 0
BE 5 58 1E 2 0 0 0 0 0 0 0 0 0 0 0 0 0
BE 5 551E 2 0 0 0 0 0 0 0 0 1 1 0 0 2
BE 4 @™ 5 5016 | 8| 4|3 [13[6]| 3 6 7 2 68
EE 3 EH 9 (17 [ 21 (22| 9 |10 | 15| 10 | 11 | 15 4 9 152
BEE 2 EH 22 [ 17 | 17 [ 21 | 11 | 21 | 14 | 16 | 22 | 17 11 16 205
EE 1 B 3 2 4 2 1 2 2 4 2 5 7 5 39
EE 0 @21 0 0 0 0 0 0 0 0 0 0 0 0 0
=E 39 [ 41 | 48 | 53 | 25 | 36 | 44 | 36 | 39 | 44 29 32 466
= 4.1.3 112 F& A A Rt E S 2 (BT -
Table 4.1.3 Number of felt earthquakes in 2023 by month
BRMESR |—B|ZR|=ZR|mA|RR|ANAB|tB|\B|hB|tB|+t—B|+ZRH| &&t
BEARIMMEER | 5 9 [ 10 [ 10 | 2 7 | 11| 9 6 9 5 2 25
NEEEEE | 34 | 32 | 38 | 43 | 23 | 29 | 33 | 27 | 33 | 35 24 30 | 3g
= 39 | 41 | 48 | 53 | 25 | 36 | 44 | 36 | 39 | 44 | 29 32 | 466
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() B ARG EERAESTHT Performance analysis of
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earthquake rapid reporting system
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Figure 4.2.1 Auto-location and official report issuance for significant felt earthquakes

in 2023
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f -~ S ES A /ES Tsunami warning reporting

operation

112 F RS2 E 50 (Pacific Tsunami Warning Center,
PTWC) ST~ 38 fL/E MBS » HL38H 57 ¥y
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e LR E A A IR R A NS, - S RENRR R 12 H 2 H 22 1% 37
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Figure 5.1 Tsunami warning for M7.6 Philippine earthquake in 2023.
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7N ~ TRERIIFEEER fE FH #:8) Promotion of earthquake early

warning application

(—) & & Background
1. [R¥HEARRA] Principle and limitation

s R B H e e S AHIE SR A 1% - AR AT R e
AR R IR Bk DR R H AR - T BB - AL
BETRfS Sl 2 B B B F G » FR A A PR ER BT -
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[ R RE N I S A
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HRp {22 (1 7 > SR S B AR R BN A DAL R (REhE -
REAn AT (72 + 28RV THE R R SE I E A i R R i)y
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FE R 5 2 B HRF S i AT ZR U Sk 5 R BT A/ St b A I 81 54
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2. #EEIFHE] Promotion plans
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(=) 112 TR Implementation and performance in 2023

1. 2% HE System performance
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% 6.2.1 112 3RS HINF S e 4 2% -
Table 6.2.1 System performance in 2023

2023 F P RFZ FHREENITER R FREEW)UEERET R
EIEREE

i) Y BR | s [ 5E
s || RSN aE e | o | RE B GE | RE | | RE | e
g FOEE)  m @ | eslEE | ® | @ |7 es]| P e "
1 2023-01-05 12:59:28 | 121.6 | 23.23 | 4.5 39.7 2#% | 1215|2332 | 45 10 26.4 | 16.65 0
2 2023-01-06 02:02:51 122 | 24.89 4.2 13.5 24Kk | 122.1 | 24.87 45 10 15.0 | 4.002 0.3
3 001| 2023-01-07 19:21:26 | 121.3 | 2356 | 4.7 15.2 44K | 1214 | 2358 | 5.0 20 15.0 | 3.14 0.3
4 002| 2023-01-09 19:31:50 | 121.3 | 23.38 4.7 115 44K | 121.3 | 23.41 5.0 20.0 13.0 | 4.002 0.3
5 2023-01-11 03:22:12 | 121.3 | 23.15 4 33.9 148 | 121.4 | 2311 | 45 30.0 24.6 | 8.949 0.5
6 003| 2023-01-1112:42:09 | 1215 | 23.22 4.8 29.2 44K | 1214 | 23.2 45 20 149 | 1241 0.3
7 004| 2023-01-12 13:15:52 | 120.7 | 22.83 4.4 19.6 3%k | 120.7 | 22.8 4.6 10 18.2 | 4.709 0.2
8 2023-01-13 23:02:37 | 122.3 | 24.04 5 24.2 24 | 1223 | 241 46 20 19.6 | 9.419 0.4
9 005| 2023-01-20 10:56:26 | 121.5 | 24.05 4.4 19.7 44% | 1215 | 2401 | 45 20 14.4 | 4577 0.1
10 [006| 2023-02-07 04:20:17.5 | 121.8 | 24.28 5.1 15.8 44K | 121.7 | 2431 49 10 11.0 | 7.446 0.2
11 |007| 2023-02-08 05:48:48.2 | 121.8 | 24.74 | 4.4 78.9 2#R 122 | 2478 | 4.7 70 26.6 | 21.55 0.3
12 (008| 2023-02-08 18:49:58.5 | 121.7 | 23.39 54 31.6 44K 121.4 | 23.52 49 10 14.0 | 35.28 0.5
13 |009| 2023-02-11 19:35:48.0 | 121.7 | 23.38 5.1 31.8 44% | 121.4 | 2343 | 45 10 13.8 | 33.76 0.6
14 {010 2023-02-17 09:22:50.7 | 1215 | 2394 | 4.6 18.7 44% | 1215 | 23.87 4.8 10 9.7 7.849 0.2
15 |[011| 2023-02-18 23:49:09.5 | 120.8 | 23.7 5 18.2 A% | 120.8 | 23.79 5.1 10 10.1 | 10.23 0.1
16 [012|2023-02-1907:32:33.1 | 121.6 | 24.7 4.6 52.7 3%k | 121.7 | 24.77 4.7 60 25.1 | 10.99 0.1
17 |013]| 2023-02-21 19:01:41.9 | 121.7 | 2351 4.8 31.3 3%k [ 1215|2362 | 47 40 154 | 19.76 0.1
18 2023-02-22 01:00:20.6 | 123.4 | 24.96 5.3 1409 | 24 | 121.9 | 24.67 4.5 50 39.3 | 169.6 0.8
19 |014| 2023-02-23 05:18:44.1 | 121.7 24 4.5 5 3%k | 1218|2395 | 46 10 205 | 5.978 0.1
20 2023-02-26 00:03:16.2 | 121.3 | 22.48 4.5 1.7 24Kk | 121.2 | 2254 4.5 20 18.3 | 16.91 0
21 2023-03-02 15:01:48.6 | 121.4 | 23.07 | 4.1 19.5 24 | 1214|2299 | 46 40 137 | 9.928 | 05
22 |016]| 2023-03-03 00:48:59.2 | 121.8 | 24.53 49 11.3 44K | 121.8 | 2452 5.0 10 9.63 1.57 0.1
23 2023-03-03 22:48:44.2 | 121.9 | 24.86 5 108.7 | 2&Fk | 121.9 | 2497 | 45 40 216 | 1391 | 05
24 2023-03-04 01:57:31.3 | 122.2 | 24.05 4.8 16.3 24k | 122.1 | 24.09 4.6 10 21.3 | 6.279 0.2
25 018 2023-03-16 12:28:43.2 | 121.2 | 23.27 4.2 18 44% | 1213 | 2325 | 45 20 17.2 3.14 0.3
26 |019]| 2023-03-19 13:12:16.7 | 121.1 | 22.82 4.2 10.6 3k | 1211 | 22.81 45 20 28.3 1.57 0.3
27 |020| 2023-03-21 09:45:20.6 | 121.3 | 23.64 | 5.4 8.5 44K | 121.3 | 23.65 5.9 10 13.1 3.51 0.5
28 |021| 2023-03-21 09:46:12.5 | 121.3 | 23.64 | 4.9 7.1 44K | 121.3 | 23.64 5.0 10 15.2 3.33 0.1
29 022 2023-03-22 23:43:05.3 | 121.3 | 23.65 4.7 6.5 34k | 1214 | 2363 | 45 10 10.5 | 10.23 0.2
30 [023|2023-03-23 05:51:04.1 | 121.3 | 23.66 4.7 7.8 3%k | 121.2 | 23.68 4.7 10 125 | 10.23 0
31 |024|2023-03-24 18:04:18.6 | 121.3 | 23.65 4.3 6.7 34k | 121.3 | 2366 | 45 10 14.8 3.51 0.2
32 2023-04-01 04:00:51.8 | 120.6 | 22.87 4.3 16.6 3%k | 120.7 | 22.87 45 10 20.6 2.22 0.2
33 [025| 2023-04-01 04:02:17.5 | 121 | 24.43 4.4 1.8 34k | 1209 | 2452 | 4.6 10 9.5 11.43 0.2
34 |026| 2023-04-05 00:34:27.9 | 121.5 | 23.93 4.2 19.9 448 | 1215 | 23.91 45 20 11.3 | 2.482 0.3
35 [028|2023-04-07 18:36:31.0 | 121.4 | 23.2 4.7 17.1 3% | 1213 | 23.2 45 20 111 2.22 0.2
36 |029]| 2023-04-08 20:14:50.3 | 121.4 | 23.44 | 4.7 31.7 3%k | 121.4 | 23.41 4.7 40 13.2 3.51 0
37 |030| 2023-04-09 13:19:09.2 | 1215 | 2464 | 4.6 62.6 2#% | 1216 | 2468 | 4.6 60 304 | 4577 0
38 |031|2023-04-14 11:54:02.3 | 121.2 | 22.79 4.2 6.3 44% | 1212 | 22.8 4.6 10 215 1.11 0.4
39 |[032|2023-04-16 11:26:56.5 | 121.4 | 23.74 | 4.3 20 A% | 1215 | 23.73 | 46 20 259 [ 6.752 | 0.3
40 2023-04-17 03:17:33.6 | 120.9 | 22.75 4.2 7.8 24K 121 | 22.69 4.5 10 10.6 | 8.004 0.3
41 |033| 2023-04-17 16:49:04.7 | 121.7 | 24.37 4.7 23 44% | 121.7 | 2439 | 45 20 18.5 | 2.482 0.2
42 2023-04-21 19:44:44.1 | 1215 | 235 4.6 29 3%k | 121.4 | 2351 4.7 40 141 | 12.26 0.1
43 [034| 2023-04-24 21:35:38.7 | 121.2 | 22.8 4.4 5.8 A% | 1212 | 2279 | 45 10 205 | 1.11 0.1
44 2023-04-27 16:15:20.2 | 1215 | 23.47 4.3 36.6 3%k | 121.6 | 23.44 45 30 22.6 | 8.454 0.2
45 2023-05-04 16:15:46.8 | 120.9 | 22.76 4 7.8 3% | 1208 | 22.8 4.7 10 106 | 14.04 | 0.7
46 |035| 2023-05-04 23:38:20.9 | 121.3 | 23.45 5.1 14.1 44K | 121.3 | 23.47 45 10 9.8 | 4.964 0.6
47 2023-05-12 05:25:18.3 | 121 | 21.73 4.6 31.9 2% | 1211|2186 | 4.7 10 244 | 17.55 0.1
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48 |036| 2023-05-13 01:30:21.6 | 121.6 | 23.18 | 4.7 249 | 4#R [ 12142321 | 48 20 124 11807 | 0.1
49 2023-05-31 18:48:03.4 | 121.1 | 2235 | 4.4 322 | 2#R |121.2 | 2233 | 45 20 26.8 11023 | 0.1
50 2023-06-02 17:48:43.9 | 122.1 | 24.31 | 45 253 | 2#R [ 1221|2434 | 46 20 25.1 3.8 0.1
51 2023-06-10 13:26:03.7 | 120.7 | 22.87 | 4.2 155 | 3#k | 120.7 [ 22.85 | 45 10 20.6 | 2.061 | 03
52 | 38| 2023-06-10 13:31:54.0 | 120.7 | 22.86 | 5.3 103 | 4#k | 120.7 | 2286 | 5.3 10 9.2 |0.721 0

53 |39 |2023-06-1017:12:34.4 | 120.7 | 22.86 | 4.9 104 | 4#k | 120.6 | 2283 | 5.1 10 88 1022 | 0.2
54 | 40 | 2023-06-11 20:25:39.1 | 122.5 | 24.21 | 5.2 444 | 2#8 | 122.2 | 24.18 | 46 10 20.0 | 38.09 | 06
B0 2023-06-15 07:58:57.9 | 121.6 | 23.56 | 4.7 306 | 3#& | 1215 | 236 4.7 40 14.9 ] 9.903 0

56 | 41| 2023-06-17 09:47:29.0 | 121.2 | 23.26 | 4.2 16.7 | 3#k | 121.2 | 23.24 | 45 20 177 2419 | 03
57 | 42| 2023-06-22 14:04:07.7 | 121.7 | 23.92 | 4.4 15.9 | 3%k | 121.7 | 2389 | 4.6 10 19.7 14794 | 0.2
58 | 43 | 2023-06-23 02:45:30.2 | 121.7 | 24.57 | 4.7 586 | 24k | 121.6 | 24.64 | 45 40 218 | 1428 | 0.2
59 | 51 |2023-07-1006:11:33.2 | 121.6 | 24.04 | 5.2 153 | 4#k | 1215|2404 | 53 20 18.1 | 3.33 0.1
60 |52 |2023-07-1410:09:27.6 | 121.3 | 2349 | 44 144 | 4#R | 121.2 | 2352 | 45 10 143 11159 | 0.1
61 | 53]2023-07-1515:50:51.2 | 121.3 | 2346 | 4.1 139 | 44k | 1214|2345 | 45 10 205 | 7849 | 04
62 2023-07-28 21:17:54.1 | 121.9 | 24.73 | 45 786 | 3R [ 1219|2474 | 45 50 176 | 4577 0

63 2023-08-06 01:12:41 | 121.8 | 2459 | 4.6 64.8 | 2#R | 121.7 | 2465 | 45 50 252 11409 | 01
64 2023-08-08 18:38:12 | 121.6 | 23.27 | 4.6 40 2#R | 1215 (2325 | 46 40 13.6 | 8.936 0

65 |58 | 2023-08-1010:02:17 | 121.9 | 24.79 5 912 | 2R [121.9 (2497 | 45 50 193 | 19.78 | 0.5
66 2023-08-11 18:24:00 | 120.9 | 23.3 43 38 248 | 1209 | 2324 | 46 10 116 | 7.16 0.3
67 2023-08-13 09:43:10 | 121.5 | 20.55 6 84 2#% | 1213|2169 | 5.1 20 56.1 | 127.7 | 09
68 | 59| 2023-08-1320:06:23 | 121 | 21.76 | 4.8 21 3#k | 1209 [ 2191 | 4.6 20 184 | 2324 | 0.2
69 |60 | 2023-08-1601:09:18 | 121.7 | 2417 | 438 27.7 | 3% | 1216 | 242 4.5 10 20.0 | 6.064 | 0.3
70 | 62| 2023-08-27 19:04:46 | 121.1 | 22.89 | 4.2 9.6 3R 121 [ 2293 | 4.7 10 116 | 1047 | 05
71 | 63| 2023-08-3112:49:03 | 1204 | 2353 | 4.5 8.9 4%k | 120.4 | 2358 | 4.9 10 821 |6.779 | 04
72 | 64| 2023-09-0511:13:48 | 120.9 | 22.26 | 4.4 3.4 44 | 1208 | 22.26 | 4.9 10 19.7 | 2664 | 05
73 | 65| 2023-09-0517:30:41 | 1204 | 2353 | 5.5 8.5 555 | 1204 | 2352 | 6.3 10 70 [3.036 | 08
74 | 66 | 2023-09-06 13:21:38 | 120.7 | 22.9 4.3 5 44K | 120.7 | 2291 | 4.9 10 129 | 3958 | 0.6
75 2023-09-18 21:21:19 | 126 | 2581 | 6.8 366 | 1% 122 | 25.06 | 5.1 20 703 | 4583 | 17
76 2023-09-25 04:35:22 | 121.1 | 2291 | 3.6 8.2 3#k | 1205 | 23.2 5.2 40 9.7 [ 7556 | 1.6
77 2023-10-0516:53:16 | 122.2 | 24.02 | 4.7 10 24 | 1223 | 24.02 | 4.9 10 249 | 7443 | 02
78 2023-10-11 18:36:56 | 121.3 | 23.25 | 5.8 17 555 | 1213|2326 57 10 104 | 6.282 | 0.1
79 2023-10-12 20:16:29 | 120.6 | 22.93 | 4.9 15.1 | 4#R | 1205 | 229 4.8 10 93 4612 0.1
80 2023-10-14 15:53:29 | 122.3 | 2391 | 53 7.2 24 | 122.1 | 24.09 | 5.0 10 239 | 2753 | 03
81 2023-10-23 21:19:20 | 121.3 [ 2299 | 438 194 | 4%k | 1212 | 23 4.6 10 101 | 1657 | 0.2
82 2023-10-24 07:05:20 | 122.8 | 2391 | 6.2 5.7 3%k | 122.4 | 24.15 6 20 29.7 15632 | 0.2
83 2023-10-28 10:16:10 | 121.4 | 225 45 266 | 34 121 | 22.66 | 45 40 16.1 | 40.67 0

84 2023-10-31 20:33:54 | 121.6 | 2324 | 47 435 | 37K | 1215|2324 | 46 40 134 11343 | 0.1
85 2023-11-10 20:05:04 | 121.3 | 23.06 | 4.2 37.7 | 2R [ 12132299 | 46 20 20.8 | 8588 | 04
86 | 79| 2023-11-1100:54:39 | 121.7 [ 2341 | 54 28.7 | 4#R | 1214|2357 49 10 129 3219 | 05
87 | 81| 2023-11-2101:16:35 | 120.9 | 23.82 | 4.6 289 | 3%k | 1209|2382 | 48 20 118 | 0.675| 0.2
88 | 82| 2023-11-2312:26:26 | 121.6 | 23.17 | 4.7 402 | 3R [ 1214|2322 49 40 151 | 2289 | 0.2
89 | 83| 2023-11-2612:31:09 | 1225 | 23.94 | 54 224 | 2R | 1222|2422 | 5.7 20 248 | 4707 | 03
90 | 84| 2023-12-0206:27:30 | 121.5 | 2342 | 4.8 229 | 4#R | 1214|2343 | 46 20 117 | 5175 | 0.2
91 2023-12-09 14:19:25 | 122.7 | 245 S0 96.3 | 2R | 1218|2439 | 47 40 244 | 9856 | 04
92 2023-12-24 05:07:51 | 121.3 | 22.63 | 44 16.8 | 24k | 121.4 | 22.66 | 4.9 40 109 | 103 0.5
93 2023-12-24 05:21:18 | 121.3 | 2263 | 4.6 16.5 | 3#k | 1213|2278 | 4.6 10 10.4 18 0

94 2023-12-2417:19:17 | 121.3 | 22.62 | 4.4 206 | 2#R | 1214|2265 | 48 20 139 | 4374 | 04
95 | 85| 2023-12-3105:57:10 | 121.8 | 24.62 | 4.5 474 | 3%k | 1219 | 2458 | 4.8 40 13.0 | 6.068 | 0.3

AL E 557 (Average epicenter error ) 11.4 /NH (km)
FRIFSEE572  (Average magnitude error ) 0.4
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Figure 6.2.1 Epicenter error of earthquake early warning in 2023
(The larger the circle, the bigger the error)

56



’
’
s
/
—] s -
. /s
s ’
- /
s
s
/
’ s
s
- /
’ s
s -
- ’ s -
. s ’
’ s
s
’ s
© 7 .
/
a ‘ ‘
/ s’
s s
7
- ’ -
. s s
’ 7
/
s s
’ 7
’ ,
’ s
s ’
/ s,
s, s
s ’
504 % -
s
" s
s, e
s 7
s /
s

= SDvV: 0.4
4.5 - C50 M = Mea i
. | |

I
4.5 5.0 9.5 6.0 6.5

M

6.2.2 112 4SRRI S AR ARAARAE B - W B I S

Ffs 4 5 S RN Bt B H -
Figure 6.2.2 Magnitude error of earthquake early warning in 2023
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OSOMTOVO'-'\C (scoewser.cwa gov.iw) GS«mOnl-ne (scseewser cwa gov.tw)

[€16.2.3 SRE IR B RIFWEREMF REE -
Figure 6.2.3 Example of earthquake early warning message received via
customized software

2. TSR Implementation results
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21 By (BRI BRRIRRE S ) (R6.22) %a] " &fF
R E RS ) o fRIRE IR B R R RS - I
FASRIMENER - AERR(E A EIEA - fstauE PR E S sE
Hh - H AT B S W ERRRS  EEERS  (TEEEEAPD KA
HENZERIZ 2 e -

6.2.2 112635 T S FieEtE S EIRA324Y | MRpesiEk -
Table 6.2.2 Signees of "Cooperation to promote seismic information delivery
service contract” in 2023

FaAir 47
1 WEVAEABIZ M E TR ZE 0 EEHE S I ETHE)
2 ZBRERIAIRAE GHREGTIMETRE K Palert)
3 REETEFRAMRLT (EfEf - 53
4 REFEARAF (T8 App)
5 FREERMARAF (LED )
6 SABUBEAMRAF (ERERH)
7 IR AIRAE ERRES£40)
8 WEERETIERIEM B2 (B E B
9 ITERETHARAE (EEHRNES
10 B SKEFPBERERH TG (Line 28U EHER)
11 BEMEERNARAT (ST ETEER MR E)
12 ERERPHERAIRAE CRIEEZE N EEER)
13 HEIKIRERL (T AIRAE] (B ST ETHE R ARE)
14 ORI ERRE T AIRAE (BRI K A4)
15 SEEAREREEIMARAF (R RS %)
16 TTHHENRIAIRAE (EREESF AT K 101 KAETHEHIR)
17 ISR AIRAE] (RmE SRS E )
18 EEFHCARAE (B2 IHEAMERE 10T)
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19 EARES (REWRE EHERSE)
20 fELA-FP=E (FHEER K ER)

21 EERRKMARAT (T8 APP)

(=) &&ETIE Follow-up
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+ - HEE XS 3R Case discussion
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(—) 112 & 10 * 24 p £#-6.1 L a3 & October 24, 2023
earthquake in the marine area east of Taiwan
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Figure 7.1.1 Earthquake report of April 18, 2023
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Figure 7.1.2 Seismic distribution of earthquake in the marine area east of Taiwan
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Figure 7.1.3 Temporal distribution of earthquakes occurred in the marine area east of
Taiwan from 1901~ 2023.
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