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— ~ HuEEEH Seismic observation
(—) HEBPHIZ%E Seismic observation system
1. BIEgH ZEEIHI4E Real-time seismic observation network
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Table 2.1.1 Earthquake statistics of 2010 to 2022

= _
Eﬁgﬂz 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
=]
2=M 10234 | 10014 | 8396 | 9816 | 8707 | 11294 | 10314 | 8639 | 11032 | 8209 | 11253 | 13487 | 10890
M <2 13039 | 11781 | 22977 | 35694 | 28056 | 33545 | 38601 | 25966 | 39796 | 27987 | 12676 | 5372 | 3162
& i 23273 | 21795 | 31373 | 45510 | 36763 | 44839 | 48915 | 34605 | 50828 | 36196 | 23929 [ 18859 | 14052
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Figure 2.1.1 Distribution of 24-bit seismic observation station
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2. oaHrELEIHI4E 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. WEB RS EEE H %% 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.
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4. HTFHEEHILE 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 15, 2022

I —~

R .7 '-'/I " ‘
,;‘:qufal Weather Bureau Seismic Ne;wot;-l‘(g;’

s i
120° 121¢

[ 2.1.9 H N MHINE AR -

Figure 2.1.9 Distribution of borehole seismic stations
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5. KX L ENEF 2B HI4E Real-time seismic network in the

Tatun Volcano Group
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(=) HEEEHT Seismicity analysis
1. ZEHEEEHT Seismicity analysis in Taiwan region
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Figure 2.2.3 The earthquake number contour map of shallow (left figure) and
deep (right figure) earthquakes in 2022.
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Figure 2.2.4 Temporal distribution of magnitude, cumulative magnitude, and

number of earthquakes in 2022.
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Figure 2.2.5 Focal mechanisms of earthquakes magnitude greater than 4.0 in 2022
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R 2.2.1 IENETRIR IR SR -

Table 2.2.1 Parameters of focal mechanisms

£ A H BF 4y HE(E) Jb&E(N)  ZEE M dipl strikel rakel dip2 strike2  rake2
2022 1 3 9 46 122.17 24.02 224 6.1 72 75 75 23 296 129
2022 1 3 23 17 122.16 24.08 241 52 72 73 70 27 303 137
2022 1 5 13 11 122.46 24.03 30.7 52 6 147 -6 89 243 -96
2022 1 16 8 15 122.25 24.18 555 57 59 11 87 31 197 95
2022 1 25 14 35 121.95 24.63 64.7 5.1 13 126 -129 80 346 -82
2022 2 7 10 58 121.94 24.41 346 5.6 86 243 -74 17 347 -166
2022 2 20 10 49 122.44 24.01 289 51 64 68 78 29 274 113
2022 3 18 5 122.95 24.14 76.4 52 81 268 -110 22 155 -25
2022 3 12 22 121.40 23.26 334 57 62 148 -41 55 260 -144.8
2022 3 19 15 23 120.69 23.64 148 5.2 73 85 -143 55 343 -21
2022 3 21 23 122.20 23.98 186 5.1 61 74 83 30 268 103
2022 3 22 17 121.36 22.03 26.0 56 71 89 119 34 209 35
2022 3 22 17 41 121.61 23.40 25.7 6.7 45 -1 60 52 218 117
2022 3 22 19 35 121.50 23.48 289 59 49 258 167 80 357 42
2022 3 22 20 29 121.43 23.42 226 6.0 64 20 82 27 218 106
2022 3 22 21 41 121.42 23.33 19.3 5.0 4 5 -97 86 192 -90
2022 4 9 16 43 121.03 21.73 30.2 51 77 145 89 13 329 94
2022 4 23 17 53 121.82 24.63 69.3 5.1 57 229 149 64 337 37
2022 5 6 23 122.53 23.97 168 6.3 83 239 -49 42 337 -169
2022 5 7 45 122.59 23.94 295 54 70 63 91 20 240 87
2022 5 18 23 52 123.57 23.39 429 56 11 1 134 82 137 82
2022 6 20 5 121.45 23.69 7.0 6.1 48 36 86 42 222 94
2022 6 20 1 39 121.46 23.73 95 52 60 101 168 80 197 31
2022 6 23 22 32 122.46 24.14 280 53 54 66 67 42 282 118
2022 6 25 2 27 121.40 23.64 94 51 63 36 88 27 220 94
2022 6 25 13 34 121.42 23.62 100 5.3 68 9 69 30 235 132
2022 6 27 20 7 120.20 22.06 429 51 59 152 -71 36 298 -119
2022 6 28 13 34 120.18 22.02 428 51 58 151 =77 34 308 -110
2022 6 28 13 43 120.21 22.01 429 55 53 131 167 80 229 38
2022 7 15 8 16 122.24 24.74 96.0 5.2 49 88 40 61 329 131
2022 7 24 0 32 121.49 23.25 350 53 53 11 67 43 226 117
2022 7 28 0 16 121.36 22.98 423 55 53 145 -1 89 236 -143
2022 9 14 1 35 121.37 22.49 19.2 53 72 233 115 31 357 38
2022 9 17 13 41 121.16 23.08 86 6.6 80 97 151 62 193 11
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A H B 49 HEEL(E) JhBEN)  FEE R dipl strikel rakel dip2 strike2  rake2
2022 9 17 14 35 121.18 23.10 99 54 78 8 63 29 256 155
2022 9 17 14 45 121.19 23.12 58 5.8 73 90 148 60 190 20
2022 9 18 5 19 121.18 23.13 121 6.2 87 102 150 60 194 4
2022 9 18 6 32 121.20 23.14 78 5.7 78 96 138 49 197 16
2022 9 18 6 44 121.20 23.14 78 6.8 74 99 154 65 197 18
2022 9 18 6 57 121.20 23.13 57 53 27 a7 68 65 251 101
2022 9 19 2 7 121.30 23.44 134 6.0 75 81 159 70 177 16
2022 10 2 20 25 121.48 23.49 248 54 65 14 64 36 243 133
2022 10 10 12 17 121.53 23.61 312 54 68 18 72 28 239 127
2022 10 10 19 24 122.22 24.00 21.0 6.1 68 66 85 23 259 102
2022 10 28 15 30 122.02 24.62 63.9 53 13 71 160 86 181 78
2022 10 31 8 48 121.21 22.91 87 52 65 237 169 80 332 25
2022 11 1 8 30 122.55 24.70 109.8 5.8 83 114 137 47 211 10
2022 11 13 1 47 121.00 22.44 10.7 55 74 79 103 21 219 52
2022 11 15 11 53 121.03 22.40 106 5.1 34 93 -44 67 222 -116
2022 11 26 17 38 121.64 23.86 36.0 5.6 89 206 -58 32 298 -178
2022 12 7 16 54 121.60 23.80 297 5.7 30 217 123 65 0 73
2022 12 15 4 3 121.85 23.78 16.3 6.5 66 56 101 26 211 67
2022 12 22 4 36 120.98 22.54 86 53 79 98 156 67 193 12
2022 12 23 21 17 121.18 23.13 139 53 57 190 -27 68 296 -144
2022 12 26 22 56 122.50 23.82 276 5.1 77 62 72 22 297 144
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% 2.2.2 CMT ERHHI 28 -
Table 2.2.2 The parameters of centroid moment tensor solutions.

F£ B H B 4 HLKE) JbB(N)  FEE I dipl strikel rakel dip2 strike2  rake2

2022 1 3 9 46 122.17 24.02 224 61 27 313 160 81 61 64
2022 1 16 8 15 122.25 24.18 555 57 26 180 77 64 15 96
2022 1 25 14 35 121.95 24.63 647 51 15 54 124 77 198 81
2022 2 11 16 43 122.27 24.03 264 57 37 314 153 74 67 56
2022 3 9 12 22 121.44 23.25 345 57 70 150 -19 72 246 -159
2022 3 19 15 23 120.69 23.64 146 52 57 341 -11 81 7 -147
2022 3 22 17 6 121.36 22.02 260 56 22 198 49 74 61 105
2022 3 22 17 41 121.51 23.43 306 6.7 39 216 107 583 15 77
2022 3 22 19 35 121.50 23.48 289 59 42 229 127 58 4 62
2022 3 22 20 29 121.43 23.42 226 6.0 44 222 107 48 19 74
2022 3 22 21 41 121.42 23.33 193 50 33 205 94 57 19 87
2022 4 23 17 53 121.82 24.63 69.3 51 63 235 162 74 334 28
2022 5 9 6 23 122.53 23.97 168 63 21 303 145 78 66 73
2022 6 20 1 5 121.45 23.69 70 61 37 213 74 55 53 102
2022 6 25 2 27 121.40 23.64 94 51 41 214 103 50 17 79
2022 6 25 13 34 121.42 23.62 100 53 44 22 86 46 208 94.2
2022 7 24 0 32 121.48 23.26 296 53 41 224 125 57 1 64
2022 7 28 0 16 121.36 22.98 423 55 59 139 -18 75 239 -147
2022 9 14 1 35 121.37 22.49 192 53 52 227 140 59 344 45
2022 9 17 13 41 121.16 23.08 86 6.6 81 193 4 86 102 171
2022 9 17 14 35 121.18 23.11 100 54 36 233 88 54 55 91
2022 9 17 14 45 121.19 23.12 58 58 69 195 12 79 101 158
2022 9 18 5 19 121.18 23.13 121 6.2 53 106 156 71 211 39
2022 9 18 6 44 121.20 23.14 78 68 78 97 171 82 189 12
2022 9 18 8 46 121.18 23.11 135 56 58 113 176 87 205 32
2022 9 18 9 39 121.29 23.27 95 58 24 180 81 66 10 94
2022 9 19 2 7 121.30 23.44 134 60 44 80 137 62 204 55
2022 10 2 20 25 121.48 23.49 248 54 37 234 136 65 2 61
2022 10 10 12 17 121.53 23.61 31.2 54 31 239 115 62 31 76
2022 10 10 19 24 122.22 24.00 210 61 20 304 155 82 58 72
2022 10 28 15 30 122.02 24.62 639 53 30 43 133 69 176 68
2022 10 31 8 48 121.21 2291 87 52 62 224 155 68 326 30
2022 11 1 8 30 122.55 2470 1098 58 30 221 21 80 113 118
2022 11 13 1 47 121.00 22.44 100 54 32 173 -11 84 273 -121

2022

[EEY
[EEN

15 11 53 121.03 22.40 106 51 42 33 -93 49 217 -87
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F A H OB 4y HEE) JB&EN)  FEE O dipl strikel  rakel dip2 strike2  rake2
2022 11 20 1 49 121.95 24.65 689 5.1 27 66 159 81 175 65
2022 11 26 17 38 121.64 23.86 360 5.6 33 268 145 72 29 62
2022 12 7 16 54 121.60 23.80 297 57 40 232 130 61 4 62
2022 12 15 4 3 121.78 23.77 58 6.3 39 34 76 53 232 101
2022 12 22 4 36 120.98 22.54 86 53 36 178 23 76 69 124
2022 12 23 21 17 121.18 23.13 139 53 62 111 179 89 201 28
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2. KX LB EEN 34T 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 2022
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Figure 2.2.7 Relation between number and magnitude of the earthquakes in the
Tatun Volcano Group in 2022
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Figure 2.2.8 Monthly number of earthquakes in the Tatun Volcano Group from 2012

to 2022
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Figure 2.2.9 Monthly number of earthquakes in the Tatun Volcano Group in 2022
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Figure 2.2.10 Distribution of local earthquakes in the Tatun Volcano Group between
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Figure 2.2.11 Distribution of local earthquakes in the Tatun Volcano Group from

2022/10/5 to 2022/10/9
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Figure 2.2.12 Monthly number of earthquakes at the Bayen area in the Tatun Volcano
Group from 2012 to 2022
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= ~ HERYEEELR] Geophysical observation
(—) EkYEEEHI 2.4t Geophysical observation system
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1. KHSEFEIHIZE Crustal deformation observation network
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2. BRI /KEDHIZE Seismic groundwater observation
network
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observation stations ) - {i7'& 4710 RE3.1.1 -

3. HERNLIEE R4S Geomagnetic observation network

KB LR Rt N EENRIIERE  FE20thisE
AEARETE 5 RS A 2D ZE 1] - I 755
E ~ 88FEHY21EEMEIHI022 7 FMEE - EEAIRMES HE
elftge ot 2 4558  AMEE R ARG S RSB Fi IR ] 2 =]
M - KNS A 2 H Bk SEHITE ( Geomagnetic observation
stations ) » {FJAOSHEAFUL R I Hh IR EERS FE Y — L AHRHE - 5
S EH W BT A A A - G SR S UL R s A BB B A TR
o > BRI R S E N EERE > N 108E A E TR
{7 SEORT BB LA o ARt Bk - SRS ~ FRFUS - Bk A
FUb -~ EFEAS A= BWE RN B =B
FETE H HIEh o 57 1094 4R PNsanh B = 7y ERE T - Wipr e
FEAHIE ~ B ~ Frgnh ~ JIAYE - S5 110E 8 1 H H RS
2L > B R 11 F R Bk SR G 12(8 =57 &
fh I EREURNL - I AE RIES.1.1

4. K EEEIHIAY Geoelectric observation network
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eRF 2 E AL SR MEUTS - B ZB R B R 1
@ 1Y % B B 52 ( Carpinteri et al., 2010; Fukui et al., 2005;
Mavromatou etal., 2004 ) - fFE5F25 52 » BIAER] ~ HA ~ &K
A~ R LU PR E S - &0 8 1L RS B8R4 - i H 2
F AT sE B EVEEHBARY R E #5% (Eftaxias etal., 2003; Uyeda et
al., 2002; Varotsos et al., 2002 ) - KRERA 2 A E LG EHInE
( Geoelectric observation stations ) » {41064 [B7 17 H o A ER
TR —HEERAEE A - 7Y 1084 [ 48R B e g B W EL i 4 4
o &R IR 208 Rt S EDAE - o047 U E3.1.1 -
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' -za;I‘aiwan Geophysical Network for Seismology
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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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() stBkyEEEAIE R M Geophysical observation data analysis
1. ¥R EEIH] Crustal deformation observation

BN IR SRR BB i AR T - RSB E
MR - BN E B - JEEREE IR EELILL
8BRS [RIPEILPEISE) - 28 SRR A E 2 2R R E
fir 2.4% ( Global Positioning System, GPS ) K 2 EKEN# 2 24

( Global Navigation Satellite System, GNSS ) ##EEDHIECEFL A
#E500uh - fitgm B L EECE G T - B ] Rt R SN 2
Fgs o KGR S ERIHIPEP st ot - 2B ILE 2 R SRR
HHER » RHR o MR 53 B )1 =2 PR B4 &y LY e i i g iy
FE ER IR E S EES R0 04 eI ke
U > PPEERE AT E IR AN/ B R A
BT Ry 2 5 AT o I B e BRI L st 3 TP BB R P R HL S T ] [l
FA 2 AR B T (R e S S R B R SR Y] =2 BN #8077 [ i
> 8 R SR A U 2 E & M RS RS IS AR A M -

AR IIE BRI 2 4 2 R S BRI A& 3.2.1
K E3.2.2F7~  [&E3.2.1 7 FEAE 248 I TRF (International Terrestrial
Reference Frame ) {41 4= R 2407 67 & 20 B M4 > B 2okt
SRRSO AR 2147 » R RR BT 8 FH e s SRR
BN EENEREARGIRFEEEE » EHEERE N
ITRF2014 -
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GPS Velocity Field
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Ae O B . Seismicity
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Figure 3.2.1 The crustal deformation of GNSS observation in 2022. 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 2022, which a comparison with the GNSS
crustal deformation observation.
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GPS Strain Field
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Figure 3.2.2 The crustal deformation of GNSS observation in 2022. 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 2022, which is a
comparison with the GNSS crustal deformation observation.
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2. BREE 28 F& & lonospheric total electron content

EI88F9H FO1F12H » 2 Eith g 3t A 204EHH K172 6.06Y
s - HF 16 E AR A S K SN EREeE 22
(TEC) & FH 5 > FHRHMEE80% (Liuetal.,2004) - [IfRIEA
R B RN R > LIV HETA63(EARH5.0LL F -
PRI/ N A0S YIS - HP A 13t RS AR RIS R N S A
HHAH60% R FH B - TR Fy21% (13/63) : 23(EHIE SR A RISK
A BB AR E60% R F I - R Fs37% (23/63) - 5551
N1FEREE2E 28 (TEC) TR0 HE60% = 5 E - 11
TAESE SRS RN AR ANRS.0 ~ ZRE/NFRA40 E IR 5%
4o IR R > BHEE B R R E S ARG Ry 33%
(8/24) : 35ZHAAB0% IR > H 16 KAE R F 3 AERSRNA
RIFAR5.0 ~ BRI/ N A0 MR 324 - HTIPRIE SR 2 > BRik
J& IE B R M SR AR &Y [554% (15/28) > BEARETHEERMIZR
3.2.1 - AU B EE S A4 2 BRI oo M 48] 3.2.3 -

% 321 111 FEBER TG -
Table 3.2.1 Anomaly of ionospheric total electron content ( TEC ) in 2022

TEC £F{H | MEAIARNARE | ERERARKNAHE

60% & EH 21% (13/63) 33% (8/24)
60%F %5 37% (23/63) 54% (15/28)
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Figure 3.2.3 Relevance analysis between TEC observation and earthquakes in 2022:
(@) 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 (ML) larger than 5.0.
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3. M EH T /KEAI Seismic groundwater observation

A B ~ AEE] SRR~ NH B R ARG T RIS 2 4R
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Fh KA IR LI LURUER ~ 4 ~ TRk R £ > T RI
R TURST s RO P F{OPC VLY ST -tEh: LA N NOAVAS L Epl el ) 7
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3.2.4 111 FHIEER /KA BN 8 - ()fEEL (b)FE8EnE (C)AMHE (d)7s
FRIE (@) sRAmE (AIRUIEE - B rhaRdpFRoR NKAL - 4L B2 SRR
5.0 DAE ~ ZRFE/INS 40 22 B H EEEAIE NS 50 AENHNEE » BESRERRR
BE - RGFTREOR - RO ERR TR ERTR - FeRT R
U -
Figure 3.2.4 Time series of the seismic groundwater observation in 2022 at: (a)
ZhuangWei Station (b) Hualien Station (c) NaBa Station (d) LiuJar
Station () DonHer Station (f) ChiShan Station. Green line indicates
water level; Red stars represent earthquakes of local magnitude (ML)
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. HrERWEGERH] Geomagnetic observation

H R b B0 EUATE R M2 B S IR AR g 54
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= B fgf 5 8 b IR REEME -

2SN B Y g5 0a i #i [ 4 F543,5004246,500nT - JHI
UhER SRS > GRS AR s H 8B A RAEEE AT
REMEEAUKR o« PRIAM RSB 2R BR R #EHEUI 2
BRayH A EENTE 8L (disturbance storm time index, Dstindex ) ZE77~
i 552 K o B B R B AR FE AR & B ) - Mibdiis e~z N A
o NI KRHVEBE E EAE RS o H99F A S5 e
MIERIBERFEIGZ S - SIS ] 33 RIS 8 S H R ey
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Magnetism (2022010100~2022123123)
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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 2022. Line
of different colors represent different stations. Red stars represent
earthquakes of local magnitude (M) larger than 5.0 with the depth less
than 40 km.

46



5. K EEZEIH] Geoelectric observation
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Figure 3.2.6 Time series of the geoelectric observation of 2022. Green lines are NS

component and blue lines are EW component. The red stars represent the
earthquakes of local magnitude (M) larger than 5.0 with the depth less

than 40 km.
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Vg ~ s EEER/ES Earthquake rapid reporting operation
(—) BEREStE#HRE Felt earthquake reports
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Figure 4.1.1 Felt earthquakes in 2022. (: Magnitude = 6)
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% 4.1.1 111 5 A A BthE R GG -

Table 4.1.1 Magnitude of felt earthquakes in 2022 by month

MR T —RB|ZB|=B|mB &R |RA|tB|N\B|AB|+tB|+t—8B|+ZA|&&
RE7 L EES | O 0 0 0 0 0 0 0 0 0 0 0 0
A 6~7 B2 1 0 4 0 1 2 0 0 4 1 0 1 14
#1% 5~6 B2 5 3 | 14 | 10| 3 9 3 1 9 4 5 4 70
A 4~5 (@2 7 | 11 |67 | 27 | 11 | 29 | 21 | 6 | 88 | 18 27 19 | 331
A 3~4 (B2 7 | 20 | 45 | 16 | 11 | 47 | 17 | 14 | 133 | 47 31 22 | 410
A 2~3 (@2 0 3 2 1 3 1 1 0 0 0 0 0 11
ME12M@g | 0o | 0 | 0| O[O 0 0| 0 0| o 0 0 0
REo~11E8 | 0 | 0 | O | O | O 0 0| 0 0| o 0 0 0
=F 20 | 37 | 132 | 54 | 29 | 88 | 42 | 21 | 234 | 70 63 46 | 836
#4122 M1 FX A B RMEZ BESETER -
Table 4.1.2 Intensity of felt earthquakes in 2022 by month
BEERsT —RB|ZB|=BR|mB AR | "B |tB|\B|AB|+B|+—B| +ZA | &7
BE7EH o|lo|lo|]o|o|]o]|oO|O]|]O]oO 0 0 0
EEemM@E®” | 0|0 | 0|O0O|]O0|[O]|]O0O|O]| 2|0 0 0 2
EEe65EM@EEe | 0|0 | 1|00 |0 O0|O0]O0]|oO 0 0 1
EEsm@Ee | ol o | 0|00 |[O]|]O0O|O]| 3|0 0 0 3
EEs5%M@Ee | oo | 0o |00 212]O0|O0]| 1|0 0 1 3
EE 4 B 5 5 |15 | 13 | 2 [ 18 | 5 1 | 68 | 16 6 7 161
EE 3 @ 4 |10 |30 |22 | 7 [37 12| 7 |88 | 24 25 14 280
EE 2@ 9 (17 | 71 |15 | 14 [ 30 | 18 | 11 | 61 | 26 | 30 17 319
EE 1 EH 2 5 | 15 | 4 2 7 2 | 11| 4 2 7 67
EE 0@ o|lo|lo|]o|o|]o]|oO|O]|]O]oO 0 0 0
Bt 20 | 37 |132| 54 | 29 | 88 | 42 | 21 [234| 70 | 63 46 836
2 4.1.3 111 & A A B EH S 2 EEEETFR -
Table 4.1.3 Number of felt earthquakes in 2022 by month
ARMESRT |—B|ZR|=ZA|mA|RR|XA|tA|\A|AB|tB|t+—HB|+ZRH | &&
BEARMBES| 7 6 | 21| 18| 3 | 20 | 8 0 | 64 | 14 13 10 184
NEfEEEE | 13 | 31 | 111 | 36 | 26 | 68 | 34 | 21 | 170 | 56 | 50 36 | 652
=1 20 | 37 | 132 | 54 | 29 | 88 | 42 | 21 | 234 | 70 | 63 46 | 836
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() B A EIRBE S Hr Performance analysis of

earthquake rapid reporting system
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Figure 4.2.1 Auto-location and official report issuance for significant felt earthquakes
in 2022.
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h ~ SRS A{ESE Tsunami warning reporting

operation

111 FR G = 0 (Pacific Tsunami Warning Center,
PTWC) ST GEHNERT 4 2 36 M ES M » Lat
55 SRR 2 /HEHEE L - K g 9 i FIEm EGE £ H I -

Hrh i Rt E B R E 9 H 11 H3AENEAAan 28N - B
ff iRy 1.7 2 58 GARE S 5B E S & P I S AT FE s 7.6) » W[
5.1 i 111 52 PTWC K22 815 1] Ry g 2 s ink 2 SR 3851 3
-

I &l 5.1 11 fri 9H 11 El FEEFHEEZEA%WEE i&;ﬁ%ﬁffﬁ 7.7 Zéﬁ%ﬁzﬁl
Figure 5.1 Epicenter of the magnitude-7.7 earthquake of September 11, 2022,

in EASTERN NEW GUINEA REG PAPUA NEW GUINEA.
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7N ~ TR RN i FE #EElh Promotion of earthquake early

warning application

(—) &£ Background
1. [REEAFR&] Principle and limitation

s R B H e e S AHIE SR A 1% - AR AT R e
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2. #EEHEE] Promotion plans
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B R B BT 103 BN Y AT A R  SPAISITEH RS
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16 Fih - MR BB - SR
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(=) 111 T Implementation and performance in 2022

1. Z&e308E System performance

IR E R GEFIR - RS 118K sRE Ny
B (R6.21) - (ESARKRPRERIA T > PR 73R EESNEY
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% 6.2.1 111 FonE RIS B EI R A2 4 a TR -
Table 6.2.1 System performance in 2022
2022 F P RFAR FEEBANFE R 2R (EEW)ABERET R

m o azmm mEEE  mE GE  AE WH RE
g | CRECER(RASEE A% SE ew T2 smem sxm e PaC @) SCE R wees mnmn
001 2022-01-03 17:46:37 122.17 24.02 6.0 22.4  122.14 24.07 4.5 10 16.3 6.47 1.5 &= =
2022-01-04 07:17:29 122.16 24.08 5.2 241 122.22 24.01 5l 30 25.5 10.23 0.1 = &=
003 2022-01-08 05:12:19 120.84 24.21 4.7 33.2 120.84 24.24 4.5 20 10.9 3.33 0.2 &= &=
004 2022-01-16 16:15:41 122.25 24.18 5.6 55.5 122.13 24.25 5.3 10 17.3 15.42 0.3 = =
007 2022-01-25 22:35:53 121.95 24.63 5.1 64.7 121.95 24.67 4.9 30 16.3 4.44 0.2 &= =
011 2022-02-07 18:58:25 12196 24.4 5.5 33.2 121.84 24.47 5.1 10 11.9 15.42 0.4 s P
012 2022-02-12 00:43:12 122.31 24.01 5.6 22.8 121.83 24.16 4.9 20 2452 55.82 0.7 &= =
013 2022-02-16 13:41:59 121.46 23.91 4.4 20.6 121.49 23.87 4.5 10 26.03 5.55 0.1 &= &=
2022-02-20 18:49:44 122.43 23.99 4.9 259 12237 23.98 4.7 20 20.38 6.75 0.2 &= &=
014 2022-03-09 20:22:13 121.44 23.25 5.6 345 121.33 23.20 5.2 10 11.01 13.41 0.4 = =
016 2022-03-16 08:34:52 120.83 223 4.7 39.2 120.81 2231 4.6 20 1539 2.48 0.1 = =
2022-03-18 20:50:56 122.16 23.98 4.7 13.8  122.17 24.02 4.9 20 21.15 4.58 0.2 &= &
2022-03-19 03:04:18 124.12  25.43 6.3 188.0 122.10 24.50 5.1 10 45.85 246.84 1.2 = =
017 2022-03-19 23:23:42 120.69 23.64 Sl 15.1 120.69 23.71 5.3 10 9.2 )Y 0.2 = =
019 2022-03-23 01:41:39 121.52 23.43 6.6 30.6 121.46 23.42 7.0 20 1193 6.75 0.4 = =
023 2022-03-23 03:35:03 121.52 23.48 5.8 26.0 121.46 23.49 58 20 16.54 6.75 0.1 = =
024 2022-03-23 04:29:59 121.44 23.42 5.8 21.0 12139 23.44 6.3 20 18.2 5.98 0.5 = =
035 2022-04-02 23:42:20 121.53 22.84 4.5 18.2 121.45 22.84 4.5 10 13.3 8.88 0.0 &= &=
036 2022-04-04 09:50:45 120.57 23.09 4.9 9.4 120.48 23.08 4.9 10 €2 10.05 0.0 & &
037 2022-04-07 11:41:00 121.34 23.09 4.9 19.6  121.38 23.07 5.1 20 10.1 4.96 0.2 &= &=
043 2022-04-12 12:14:38 120.64 22.9 4.6 17.2  120.71 22.93 4.5 10 11.6 8.45 0.1
045 2022-04-15 03:06:58 121.51 23.72 4.9 6.6 12149 23.73 4.5 10 16.5 2.48 0.4

049 2022-04-23 15:31:36 121.61 23.97 4.6 39.3 12155 23.98 4.7 40 14.7 6.75 0.1
050 2022-04-24 01:53:48 121.82 24.63 Sl 69.3 121.89 24.58 4.5 40 15.9 9.55 0.6
2022-04-24 18:23:50 123.20 23.49 5.7 50.5 121.90 24.07 4.5 10 30.5 158.01 .2
053 2022-05-03 02:43:13 121.66 24.07 4.8 29.2  121.62 24.07 4.5 20.0 14.9 4.44 0.3
054 2022-05-09 14:23:03 122.53 23.97 6.2 16.8 122.43 24.05 6.0 20.0 25.7 14.21 0.2
2022-05-09 15:45:52 122.59 23.94 53 29.5 122.56 23.89 5.2 30.0 31.4 6.47 0.1
2022-05-09 23:35:35 122.21 24.82 4.9 1119 121.82 24.88 4.5 50.0 28.6  43.80 0.4
2022-05-19 07:52:47 123.57 23.39 5.5 429 12218 23.39 4.8 30.0 48.0 15429 0.7

B BB B B B B B
W el e i )

2022-05-26 04:58:20 120.87 22.99 4.5 2.8 12091 23.02 4.5 10.0 12.0 5.55 0.0 &= &=
2022-06-07 09:57:54 123.52 25.54 6.0 2243 122.02 24.75 4.5 10 445 188.18 1.5 &= &=
059 2022-06-20 09:05:07 121.47 23.68 6.0 6.8 121.45 23.72 6.2 10 15.5 4.96 0.2 = =
060 2022-06-20 09:39:43 121.47 23.73 5.0 6.5 121.48 23.75 5.0 10 124 2.48 0.0 & =
2022-06-24 06:32:20 122.55 24.03 5.1 29.1 12238 24.14 5.2 20 26.6  22.48 0.1 &= &=
069 2022-06-25 10:27:19 121.42 23.63 4.9 8.0 121.24 23.68 4.8 10 122 20.74 0.1 &= =
072 2022-06-25 21:34:35 121.43 23.62 5.1 9.9 12140 23.59 4.8 10 9.4 4.71 0.3 &= &=
2022-06-28 04:07:00 120.12 22.03 5.0 42.6 120.60 22.32 4.8 10 19.0 62.25 0.2 &= &=
075 2022-06-28 21:43:30 120.20 21.99 53 40.9 120.53 22.44 4.7 10 17.9 61.94 0.6 = =
77 2022-07-08 19:57:48 121.99 24.84 4.3 8.0 122.02 24.84 4.5 10.0 135 3.33 0.2 = &=
80 2022-07-24 08:32:35 121.48 23.26 532 29.6 121.37 23.33 55 40.0 149 1447 0.3 = =
83 2022-07-28 08:16:16 121.37 22.98 5.4 43.6 121.44 2294 53 30.0 20.3 8.95 0.1 = =
2022-08-20 12:07:50 12231 24.12 4.8 27.1  122.28 24.11 4.9 20 29.22 351 0.1 &= &=
2022-08-22 10:53:03 12355 | 2541l 5.7/ 161.5 121.98 24.58 5.1 10 38.82 18393 0.6 S =
84 2022-09-01 15:01:57 121.34 23.12 4.6 359 121.34 23.10 4.6 40 133 2.22 0.0 = &=
2022-09-07 12:50:43 12194 248 4.1 5.0 121.95 24.80 4.5 10 15.2 1.11 0.4 i =
85 2022-09-14 09:35:51 121.4  22.47 53 23.1  121.41 22.53 5.4 30 19 6.75 0.1 &= =
86 2022-09-17 21:41:19 121.16 23.08 6.4 7.3 121.18 23.07 5.7 10 7.9 2.48 0.7 = =
2022-09-17 21:55:42 121.18 23.11 4.9 7.0 12116 23.13 55 10 8.9 3.14 0.6 = =
88 2022-09-17 22:12:51 121.21  23.08 4.1 6.5 121.21 23.06 4.5 20 16.7 2.22 0.4 &= &=
89 2022-09-17 22:35:13 121.19 23.109 5.3 10.0 121.16 23.10 5.2 10 15.6 2.93 0.1
90 2022-09-17 22:45:28 121.2 23.102 5.5 8.8 121.22 23.15 5.7 10 8 5.80 0.2

91 2022-09-17 23:00:10 121.2 23.101 4.6 199 12119 23.07 4.5 10 23.6 3.58 0.1
97 2022-09-18 02:03:30 121.33 23.105 4.7 15.2  121.33 23.07 4.8 10 21.5 3.89 0.1
102 2022-09-18 09:51:56 121.31 23.092 45 141 12135 23.10 4.7 20 11 4.97 0.2

2022-09-18 10:00:10 121.31 23.084 4.6 11.5 12130 23.08 4.5 10 20.2 1.39 0.1
106 2022-09-18 12:10:52 1211 22.793 4.7 6.4 121.07 22.80 4.6 10 14.2 3.43 0.1
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107
108
109
111

113
115
117
120
123
125
127
128
133
134
137
138
141
142

144
145

146
147

149
150
151

152
153
154
155
156
157
158
159
160
161
163

166
167
168
169
170
171

173
174
175
179
180
181

183
184

2022-09-18 13:19:19
2022-09-18 13:54:40
2022-09-18 14:32:03
2022-09-18 14:44:15
2022-09-18 14:57:11
2022-09-18 14:57:35
2022-09-18 15:05:18
2022-09-18 15:27:26
2022-09-18 16:30:42
2022-09-18 16:46:32
2022-09-18 17:19:34
2022-09-18 17:39:56
2022-09-18 17:46:32
2022-09-18 20:33:34
2022-09-18 20:44:36
2022-09-19 10:07:45
2022-09-19 19:30:33
2022-09-21 02:42:03
2022-09-21 09:13:44
2022-09-22 09:04:46
2022-09-23 02:54:21
2022-09-24 15:32:05
2022-09-26 03:50:21
2022-09-27 19:11:09
2022-09-30 22:37:20
2022-10-01 03:50:15
2022-10-03 04:25:22
2022-10-07 00:36:10
2022-10-07 13:13:24
2022-10-07 22:06:55
2022-10-08 21:58:27
2022-10-10 04:03:41
2022-10-10 04:43:28
2022-10-1011:37:31
2022-10-1020:17:51
2022-10-11 03:24:42
2022-10-13 20:58:15
2022-10-22 12:38:10
2022-10-27 17:35:51
2022-10-28 23:30:43
2022-10-31 16:48:27
2022-11-01 16:30:11
2022-11-09 15:42:06
2022-11-13 09:47:45
2022-11-13 22:09:08
2022-11-15 11:43:52
2022-11-1519:53:21
2022-11-15 20:36:15
2022-11-16 09:09:35
2022-11-16 23:02:07
2022-11-16 23:07:41
2022-11-19 19:45:53
2022-11-20 09:49:42
2022-11-27 01:38:04
2022-12-08 00:54:28
2022-12-14 22:32:29
2022-12-15 06:54:12
2022-12-1512:03:17
2022-12-17 23:10:32
2022-12-22 12:36:32
2022-12-24 05:17:59

121.18
121.2
121.2
121.2

121.22
121.2

121.33

121.19

121.29

121.18

121.35

i12211,22)

121.28

121.37

121.19

121.32

121.25

121.08

121.16

121.25

121.22

121.24

121.45

121.24

121.29

121.25
121.5

126.86

121.32

121.31

121.25

121.24
121.8

121.28

121.54
122.2

121.57

121.25

121.18

122.04

121.21

122.54

121.24

121

121.03

121.01

121.05
121.5

121.15

121.06

121.06

121.03

(2805

121.64

121.61

121.34

121.29

121.78

121.24

121.02

121.18

23.132
23.135
23.139
23.138
23.326
23.126

23.479

23.14
23.266
23.113
23.369
23.268
23.232
23.379

23.13
23.434
23.262
22.894
23.074
23.265
22.899
23.268
23.251
22.938
22.869
23.265
23.477
27.654
23.485
23.442
23.262
23.263
24.336
22.917
23.604
23.997
23.722
23.256
23.127
24.616
22.914

24.71

22.88

22.44

22.45

22.4
22.4

2331

23.07

22.42

22.42

223
24.65
23.86

23.8

23.57

23.43

23.77

23.26

22.53

23.12

5.9
4.7
5.6
6.8
38
5.4
4.0
4.1
4.2
5.5
4.6
5.8
4.8
4.4
4.2
58
4.5
43
4.7
4.3
4.5
4.2
4.2
4.2
4.8
4.3
53
53
4.5
4.5

43
43
4.4
5.3
5.9
4.4
45
4.2
5.1

5.7
4.6
53
4.5
4.5
4.9
4.4
4.5
4.3
4.8
4.1
5l
5.6
5.6
4.6
4.5
6.2
4.1
5.7
5.2

111
5.0
71
7.0

13.7
5.3
8.5

ilil, 3

10.7

135

12.8
9.5
6.6

141
5.0

13.4

18.1
8.5

13.9

17.9
9.8

16.4

331
8.8

17.1

13.8

235

180.3

13.9

13.8

17.6

16.6

18.9

30.4
175
6.8
18.5
13.8
63.9
10
108.7

10
6.8
131
9.8
31.8
13.9
7.4

9.9
68.9
36
29.8
15.1
22.4
5.7
17.7
7.2
13.3

121.13
121.22
121.23
121.15
121.33
121.17
121.33
121.19
121.32
121.15
121.33
121.23
121.31
121.37
120.49
121.34
121.21
121.08
121.14
121.19
121.19
121.23
121.50
121.22
121.28
121.25
121.41
122.19
121.32
121.31
121.25
121.30
121.76
121.26
121.43
1122241
121.58
121.24
121.47
121.95
121.20
121.83
121.23
120.99
121.01
120.98
121.01
121.63
121.14
121.01
121.03
121.16
121.90
121.62
121.52
121.36
121.30
121.55
121.27
120.90
121.16

23.14
23.13
23.13
228017/
23.28
23.11
23.50
23.15
23.28
23.15
23.37
23.27
23.27
23.44
23.35
23.45
23.18
22.90
23.07
23.20
22.94
23.24
23.25
22.93
22.89
23.28
23.52
24.34
23.50
23.45
23.25
23.23
24.37
22.93
23.65
24.14
23.72
23.26
23.03
24.65
22.89
24.60
22.90
22.46
22.47
22.44
22.43
23.30
23.08
22.45
22.43
22.23
24.77
23.92
23.83
23.57
23.43
23.90
23.25
22.47
23.13
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5.8
4.5
5.8
6.2
5.4
5.4
4.5
4.6
4.7

4.6
5.6
5.1
4.6

5.7/
4.5
4.5
4.8
4.6
4.8
4.5
4.5
4.5
4.9
4.5

4.6
4.5
4.6
4.5
4.5
4.5
4.8
5.1
6.1
4.5
4.5
4.5
5.3
5.6
5.2
4.5
5.4
4.7
4.6
4.9
4.6
4.7
4.5
4.6
4.7
4.5
5.7/

4.7
4.7
5.8
4.5
5.2
5.1

10
10
10
10
10
10
10
30
20
20
10
10
20
20
10
10
20
10
10
10
10
10
20
10
10
20
20
20
10
20
10
20
10
10
20
20
10
20
20
40
10
40
10
10
10
10
10
20
10
10
10
10
30
40
40
10
20
10
20
10
10

10.6
17/
8.6
10.7
10.3
17.3
26.85
15.53
16
11.3
16.9
10.7
15.15
14.17
11.51
10.4
20.1
14.2
10.5
26.3
11.1
26.3
25.6
16.9
12.5
14.34
15.8
99.4
14.9
15.5
29.1
24.8
17.5
17
15.6
23.2
31.53
14.4
29.8
16.3
16.3
28
25.2
139
14
16.8
15.1
28.5
10.4
21.2
15
28.9
16.9
13.2
13.1
15.6
15.4
12.3
19.4
10.9
115

5.96
2280
3.90
7.00
12.91
3.96
2.30
1.19
3.50
5.15
2.22
6.89
5.53
6.81
80.93
3.05
9.96
0.67
2.04
9.51
5.45
3.38
5.33
271
2.56
1.73
11.06
635.18
1.78
0.93
1.39
7.19
5.76
2.92
13.53
18.91
1.46
0.88
34.06
10.17
2.87
79.75
2.48
2.48
3.14
5.55
5.55
14.47
1.57
6.47
S5l
16.39
14.43
7.02
10.53
2.22
1.11
29.33
3.51
14.89
2.48

0.1
0.2
0.2
0.6
1.5
0.0
0.5
0.5
0.5
0.5
0.0
0.2
0.3
0.2
1.8
0.2
0.0
0.2
0.1
0.3
0.3
0.3
0.3
0.3
0.1
0.2
0.3
0.7
0.0
0.1
0.5
0.2
0.2
0.4
0.2
0.2
0.1
0.0
0.3
0.2
0.6
0.5
0.1
0.1
0.2
0.1
0.0
0.2
0.2
0.2
0.2
0.6
0.6
0.1
0.4
0.1
0.2
0.4
0.4
0.0
0.1

PP P NRPRPNRPNRRPRPEPRPRPRPRPPNRPEPRERRPLPNRPEPRERL,WREPRRERL,PEPR,ERRPLPRLREPRRERLRPRLPEPRNNRLRRER,RERNRERWRLRERREN

Bl e e B e Sl Gl

0 R N e MR S B e Bl e e B e S B o)

07 WO Ol Ol o B e o B e s B e B o e Sl o )|

Of Al B Gl B B DGR B

0 M e Sl e e e S 7 e e, B B e o B 7 e B BB o ey e e e 7 e B e, S o e S B e B o e B Gl )|



ek
v

Epicenter Error

o 10 km

250 O 20 km

() 40 km

o

o <
o]
(o]
24° dj)g{
° 0
{
23°
de
120° 121° 122" 123"

6.2.1 111 Ao BN E R fE i B A= PERE I 2 o) AfilE -
(BEGARERGERA » RIEREAL - )
Figure 6.2.1 Epicenter error of earthquake early warning in 2022
(The larger the circle, the bigger the error)
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Figure 6.2.2 Magnitude error of earthquake early warning in 2022
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2 FRESF/HRERAE (Ver. 21.0.1) X

- % 22/09/18 14:44:15 | BN
FEhER B

@ Server Online. (61.56.9.234)

[E6.2.3 SR RIRFE R PUE R B R EE
Figure 6.2.3 Example of earthquake early warning message
received via customized software

2. B{TEER Implementation results
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26.2.2 1114-%5] " STF SN E &R E RIS | My -
Table 6.2.2 Signees of "Cooperation to promote seismic information delivery
service contract” in 2022
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(=) %BET{E Follow-up

ARITEEEREEE 7 » FRFIHERA 2 49ps @i 1 T P am i
Gh o RATNEFRBIA A BRH 2 5  » Bo e F A DASCE B o -
Blangdps i 2 IPveRfly - S Umamaf ORI RS - BIEN SR
fiir o 55> HATEN Z @2 RN ZemE > (£ 1] 22557 $8492,00078
RN BE » AT R E R R - REZFEK - e HEZ B
AEEZEE (NCC) S AGHLR MNZEME > 52 T KPhEE4HitE
R &4 (PWS) | 2B LA ENHTEIEE ASAiaE
%Lty (Cell Broadcast Service, CBS) » F2ALEUN 7] LATE R FFRA
N K EEE S RER RS AR T B A RR > ERAA
Je R K~ B SEAYERERE IR o ARG HE R EERRFEHL
JUE T E ARG B R Ak s s HUE AT HA B A AR =0 0 DURC T S SR e
Brs 2 HEIBUEE > FIFHEDE - REER 2R fErt e
A AT 2 A LT A Ry o

HEPWSTL R E HF > EREFM R 5 ET3EE » BIPWSHIE it
o SeE R KR R AR = oKER B S i A1y - B2 F K &5
AR ER » KRS 5aE R B oA 7 a T HEREER -

62



+ ~ &&2E Conclusion

NVFE AR et EEAE6IETE - #EE S bt ETEE A
At (11121165 ) | STHYSE LA » S IEHE B ER Y B M SE 55 A1 28
SHIET AV ERFES B, - bR T BT TRV RSN - (EAHRHSE
By EAFTEOE o G140 > B1ILELHLIHEE - 8 R EE iR
BEREHORE - Wi T KSR ERE 24, (PWS) T HIEEER
W THEEE 2 25 RATE - DIISE 2t 2 &5 a2 AT R iR R
7o B H1MLFELHIHEL - 3958 T B aieg | KPS Bl E i
EERESCT - i T BUT ~ e R ) FEESEERUCT AR
> RRENEREER 2 EE2% | SRE ISR ALY TS
w KPS EAEEREE RS O LA -

PrETETESN £ pilEAREER2.0 - HgEmEREREE

(110211458 H ) | HYBIT I H > 111 8- T EE eNnG
SERCH EE LA AN a A PR MR 2 2 it > BIRHE fton e W
allUE - MR E RS ] A B R LOR M B TR A - HEETRE
BEAX/NNENE2S A E -

S BT | 2B R ER R R B e R BN S S E AT
(110 1155) ; - THITEE SRR A h05% R S0 S JE AL E R
R R FHERE DT SR =B P r BRI B e Y R T
FESEIRFH] -

EE PR ESR BRI PR b HERHRERVEE A K
AR R R B AR TR AR > R (E B E S R AU MY R
sl AR — AR B H AR HAYRE (> R T R

ok
RE °

63



J\ ~ Bifg% Appendix
(—) HEHEREEF5/C Published papers
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1.
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(2022) : Rapid Coseismic Landslide Susceptibility Assessment Using
Newmark Analysis and Decision Tree Algorithm, and Its Web-based
Display System » 2022 =& EKPHE2HGEabHET & - FEEE
BE o (CIFHTR )
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Scale from Borehole Recordings with Site Correction of the Surface
to Downhole. Seismological Research Letters 2022; 93 (3): 1524 -
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Pu, H. C. (2022) : Ascending volcanic fluids in the Tatun Volcano
Group, northern Taiwan, 7th International Symposium on Disaster
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JTZEREE (2022) : A Preliminary Study on the Patterns of Seismicity
and Focal Mechanism in 2022 Taitung Earthquake Sequence. 0918
EsrERRAIER TR g 0 111 47 10 A 18 H i Jvm s Bl BllE S
PREESR: (2022) & HURETHE 24 e LU B 3 EE 2 S BE o T
0918 )i, FHhE P2 e flobtat & - 111 47 10 H 18 H F1ovmSe)s Bl
SEPTAN ~ FRBES: ~ MRIEAL ~ REHEGE - SRREES ~ R E5L (2022) : =
EALEL R K LR & A AT SRy B ES - TP EE R EHE
e blrha R IKYEZ G 111 FEgEE ety - 20
R

FEZS 0 (2022) : rOum R e MR Py T B BRI 2 D=
BAfER] - P OVRE S B T S s TR e

Aot~ BB (2022) © BT RS B ERHE TR R
REH > BT EH 3 49-T8 H -

AR ot~ HAESC  HAEE (2022) ¢ BIFR(EAYREEE SR LG - R
EAT] > F 6155561 69-79 H -

64



(=) &Rk References

1.

Angelier, J. (1986) : Preface to the special issue on “Geodynamics of
the Eurasian-Philippine Sea Plate Boundary”. Tectonophysics, 125,
IX-X.

Carpinteri, A., Cardone, F. and Lacidogna, G. (2010) : Energy
emissions from failure phenomena: mechanical, electromagnetic,
nuclear. Exp Mech 50:1235-1243. doi:10.1007/s11340-009-9325-7.
Eftaxias, K., Kapiris, P., Polygiannakis, J., Peratzakis, A., Kopanas, J.,
Antonopoulos, G. and Rigas, D. (2003) : Experience of short term
earthquake precursors with VLF-VHF electromagnetic emissions,
Nat. Hazards Earth Syst. Sci., 3:217-228.

Fukui, K., Okubo, S. and Terashima, T. (2005) : Electromagnetic
radiation from rock during uniaxial compression testing: the effects of
rock characteristics and test conditions. Rock Mech Rock Eng 38:411-
423. doi:10.1007/s00603-005-0046-7.

Gutenberg, B. and Richter, C. F. (1956) : Earthquake magnitude,
intensity, energy and acceleration. Bull. Seism. Soc. Am., 46, 105-145.
Kanamori, H. and Anderson, D. L. (1975) : Theoretical basis of some
empirical relations in seismology. Bull. Seism. Soc. Am., 65, 1073-
1095.

Lee, H. F., Yang, T. F., Lan, T. F. and Chen, C. F. (2008) : Temporal
variation of gas compositionsof fumaroles in the Tatun volcano group,
northern Taiwan. J. Volcanol. Geotherm. Res., 178, 624-635.
https://doi.org/10.1016/j.jvolgeores.2008.06.005

Liu, J. Y., Chuo, Y. J., Shan, S. J., Tsai, Y. B., Chen, Y. I, Pulinets, S.
A. and Yu, S. B. (2004) : Pre-earthquake ionospheric anomalies
registered by continuous GPS TEC measurements. Annales
Geophysicae (2004) 22: 1585-1593.

Mavromatou, C., Hadjicontis, V., Ninos, D., Mastrogiannis, D.,
Hadjicontis, E. and Eftaxias, K. (2004) : Understanding the fracture
phenomena in inhomogeneous rock samples and ionic crystals, by
monitoring the electromagnetic emission during their deformation.
Phys. Chem. Earth Parts ABC 29:353-357. do0i:10.1016/
j.pce.2003.11.011.

65



10.

11.

12.

13.

14,

15.

16.

Murase, M., Lin, C. H., Kimata, F., Mori, H. and Pu H. C. (2014) :
Volcano-hydrothermal activity detected by precise levelling surveys at
the Tatun volcano group in Northern Taiwan during 2006-2013,
Journal of Volcanology and Geothermal Research, 286, 3040, doi:
10.1016/j.jvolgeores.2014.09.001

Pu, H. C., Lin, C. H., Huang, Y. C., Chang, L. C., Lee, H. F,, Leu, P.
L., Hsiao, N. C., Chang, C. H. and Yeh, Y. H. (2014) : The volcanic
earthquake swarm of October 20, 2009 in the Tatun area of northern
Taiwan, Terr. Atm. Ocean., 25, 5, 625-635, doi: 10.3319/TAO.

2014.04.11.02(T).

Pu, H. C., Lin, C. H, Chang, L. C., Kan, C. W,, Lin, C. M., Li, Y. H., Lai, Y. C.
and Shih, M. H. (2017) : Geological implications of 0212 earthquake in 2014 at
the Tatun Volcanic Group of Taiwan: Synergistic effect of volcanic and faulting
activities, Journal of Asian Earth Sciences, 149, 93-102, doi:
10.10116/j.jseaes.2017.08.021

Pu, H. C., Lin, C. H., Hsu, Y. J., Lai, Y .C., Shih, M. H., Murase, M.
and Chang, L. C. (2020a) : Volcano-hydrothermal inflation revealed
through spatial variation in stress field in Tatun \Volcano Group,
Northern Taiwan, Journal of Volcanology and Geothermal Research,
390, 106712, doi: 10.1016/j.jvolgeores.2019.106712
Pu, H. C., Lin, C. H,, Lai, Y. C,, Shih, M. H., Chang, L. C., Lee, H. F,
Lee, P. T., Hong, G. T, Li, Y. H., Chang, W. Y. and Lo, C.H. (2020b) :
Active Volcanism Revealed from a Seismicity Conduit in the Long-
resting Tatun Volcano Group of Northern Taiwan, Scientific Reports,
10, 6153, doi:10.1038/541598-020-63270-7
Pu, H. C,, Lin, C. H,, Lee, H. F,, Lai, Y. C., Chang, L. C. and Shih, M.
H. (2021) : Ascending Volcanic Fluids Portended by Spatiotemporal
Variations of the Earthquake Mechanisms in the Tatun Volcano Group
in  Northern Taiwan, Geophysical Research Letter, 48,
€2020GL091686. doi: 10.1029/2020GL091686
Uyeda, S., Hayakawa, M., Nagao, T., Molchanov, O., Hattori, K.,
Orihara, Y., Gotoh, K., Akinaga, Y. and Tanaka, H. (2002) : Electric
and magnetic phenomena observed before the volcano-seismic activity
in 2000 in the lzu island region, Japan, Proc. Natl. Acad. Sci., 99:
7352-7355. d0i:10.1073/pnas.072208499.

66



https://doi.org/10.1016/j.jseaes.2017.08.021

17. Varotsos, P. A., Sarlis, N. V. and Skordas, E. S. (2002) : Long-range
correlations in the electric signals that precede rupture, Phys. Rev. E.,
66:011902. doi:10.1103/PhysRevE.66.011902.

18. Wang, J. H. (1992) : Magnitude scales and their relations for Taiwan
earthquakes: A review. TAO, 3, 449-468.

19. Yang, T. F. and Song, S. R. (1999) : 3He/4He ratios of fumaroles and
bubbling gases of hot springs in Tatun VVolcano Group, North Taiwan.
Nuovo Cimento Della Societa Italiana Di Fisuca, C22, 281-286.

67



AR

. bE




