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1. BB EE R4 Real -time seismic observation network
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Table 2.1.1 Number statistics of earthquakes from 2009 to 2018.

#

Ef;& 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
2=M 11012 | 10234 | 10014 | 8396 | 9816 | 8707 | 11294 | 10314 | 8639 | 10669
M<2 9347 | 13039 | 11781 | 22977 | 35694 | 28056 | 33543 | 38601 | 25964 | 35238
=i 20359 | 23273 | 21795 | 31373 | 45510 | 36763 | 44837 | 48915 | 34603 | 45907
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Figure 2.1.1 The distribution map of 24-bit seismic observation

station.
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Figure 2.1.2 The framework of 24-bit seismic observation system.

2. SRHMENBUHIAE Strong ground motion seismic network

FH A 2SI S B R IR I R AR - Bl P 2 A [E] i EG
FEEAREREENRE - e Eatr B ey E R ZEA3
TH - ELEE
(1) BIRHE  Br2EfE R I TEUE (source effect ) e
(2) BRAFIRARRIAE (path effect) o
(3) MRS E TS REAVEGHESE (site effect) ©

PRIEE By o 228 S b6 7 st B - s2 s A0 e SEIs 2 bt
FE LA DUZERDREGHE K EV B - AR B =S @t EhE
deE FEsREYE (Free-field Strong-motion Station) ° (&
2018F A T3THE ([E2.1.3) o0 KfF A insaLErsEi
FHEUHT > H 2006540 22201 24 1 Bt i ge e B BRI P
TERE LR E HEaEnh L7005 (AE2 . 1.3 EOrFRATR)



Update 20180511 °
Taiwan Strong Motion Instrument Prograny_

S - [|26° ‘
i .
&'A ',’f
of g S
g 25° 7
/4
D B
AR KA (A
224° ™. ‘}y i
118° 118.5° 119° 119.5° 120° ‘Y B
/4
' 4
LR ‘
3
iy
o,
- =
S A
5 -
i .0 4

*9,4’0‘: (W, k
w;f ’»’!M )
A «rﬁl AT s

2017
@ T1SMIP Station (737)
@ MTN Station (70)

[E2.1.3 20185 5 M5 =L AAlE - L& RE R LA TR

Figure 2.1.3 The distribution map of free-field strong-motion station.
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Figure 2.1.4 Appearance of new and old free-field strong-motion
station instruments.



3. MhEB R R B EE N A48 Marine cable observation

system for earthquake and tsunami disaster prevention
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Figure 2.1.5 The station location and type of marine cable

observation system for earthquake and tsunami in the
eastern waters of Taiwan.
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Figure 2.1.6 The laying route and ocean bottom station location map of

marine cable observation system for earthquake and tsunami

in the eastern waters of Taiwan.



4, FH T EBUHE Borehole seismic observation station
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Figure 2.1.7 The schematic diagram of borehole seismic observation

station.
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Figure 2.1.8 An earthquake example of borehole seismic record.
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Figure 2.1.9 The distribution of borehole seismic stations established

over the years.
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5. KUK AR =B HIAE Real - time seismic network at

Tatun Volcano Group
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Figure 2.1.10 The distribution of seismic stations at Tatun Volcano

Group and surrounding areas.
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1. 2EMEEEHT Seismicity analysis in Taiwan region
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Figure 2.2.2 Temporal distribution of the number of earthquakes and
cumulative magnitude from 1994 to 2018.
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Figure 2.2.4 The earthquake number contour map of shallow (left
figure) and deep (right figure) earthquakes 1in 2018.
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Figure 2.2.5 Temporal distribution of magnitude, cumulative
magnitude, and number of earthquakes in 2018.
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B (A1) EAOMTRE R CE (& ) -
Figure 2.2.6 Focal mechanisms (left figure) and Centroid moment tensor
(CMT) solutions (right figure) of earthquakes magnitude
greater than 5.0 in 2018.
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%2.2.1 [H2.2.6 TRIFEIRHEHESE -

Table 2.2.1 The parameters of focal mechanisms in figure 2.2.6.

F/HIE B4 R Jeeg RE p5hi
yyyy/mm/dd Hh:min Long.(E) Lat.(N) Depth(km) M.

dipl strikel rakel dip2 strike2 rake2

2018/1/17  05:59  121.7182  25.0588 140.19  5.53 41 69 107 51.1 226.9 75.7
2018/2/4  13:12 121.6992  24.2055 2.99  5.35 59 105 153 67.1 209.7 34
2018/2/4 13:56  121.7437  24.1507 10.61  5.89 77 82 98 15.2 230 58.9
2018/2/4 14:13  121.7165  24.1505 10.34  5.58 57 34 54 47.3  267.1 132.1
2018/2/5 15:58  121.7352  24.1062 8.32  5.04 70 40 54 40.5  284.8 148.2
2018/2/6  05:09  121.7195  24.186 10.73  5.09 75 102 136 47.9 206 20.4
2018/2/6 15:50  121.7297  24.1007 6.31 6.26 53 97 112 42,2 243.1 63.6
2018/2/6 18:00 121.729  24.1157 6.69 5.38 80 124 150 60.5  219.7 11.5
2018/2/7  03:36  121.7382  24.081 7.42 5.17 63 38 72 32.1 253.6 121.2
2018/2/8  00:54  121.5807  23.968 11.54  5.07 56 45 98 34.8  210.9 78.3

2018/2/19 14:47  121.6137 24.5878 52.68 5.53 39 18 153 73.4  129.6 54.2

2018/2/21 23:10  121.5337  23.413 35.57  5.66 41 19 62 54.6  234.2 112.2

2018/2/25 18:28  121.8958  24.4313 22.11  5.45 59 85 7 84  351.4 148.8

2018/3/20  09:22  120.5407  23.2982 11.21  5.31 42 206 114 52.3  355.1 69.9
2018/5/1 23:47 122.3617  24.018 2475 5.59 79 46 84 12.5  254.8 118.3

2018/6/15  20:53  121.8367 24.6663 63.21 5.33 67 98 153 65.3 199.3 25.5

2018/8/18  00:15  121.0032  24.0197 19.11  5.19 51 171 93 39.1 346.2 86.3

2018/10/23  04:34 122.624  24.0025 31.19  6.11 43 101 82 47.5  291.9 97.4
2018/10/23 16:04  122.6308  23.9932 30.1 5.9 58 61 55 46 293.9 132.5
2018/11/19  06:19  122.4677 23.9507 27.25.03 81 67 91 9.1 240.6 83.7
2018/12/9 15:15 121.517  24.0518 19.68 5.16 32 53 130 66 188.3 68.1
2018/12/12 13:24  121.5233  23.9062 12.37  5.09 53 71 133 54.3 193.8 47.9
2018/12/15  21:21  121.9102  23.734 32.87 5.8 55 83 -159 72.9  340.6 -36.9
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Table 2.2.2 The parameters of centroid moment tensor solutions in

figure 2.2.6.

£///18 B4 & b FE R

dipl strikel rakel dip2 strike2 rake2
yyyy/mm/dd Hh:min Long.(E) Lat.(N) Depth(km) M.
2018/2/4 13:12 121.7 24.21 2.99 5.35  36.5 209 26.9 74.3 96.8 123.4
2018/2/4 13:56 121.74 24.15 10.61 5.89  19.7 294.1 149 80 53.6 72.9
2018/2/4 14:13 121.72 24.15 10.34 5.58  10.6 248.3  112.4  80.2 45.5 85.9
2018/2/6 05:09  121.72 24.19 10.73 5.09 34.6 216.4  38.7 69.1 93 118.3
2018/2/6 15:50  121.73 24.1 6.31 6.26  56.3 215.6 25.5 68.9 110.8  143.5
2018/2/6 18:00  121.73 24.12 6.69 5.38 48 223.3  26.9 70.3 114.5  134.7
2018/2/6 18:07 121.71 24.04 4.17 5.39 143 2434 127.1  78.5 25.4 81.2
2018/2/6 19:15 121.73 24.01 5.65 5.46  14.5 252.3  112.9  76.6 48.7 84.2
2018/2/7 03:36 121.74 24.08 7.42 5.17 8.6 257.8  126.1 83 41.4 84.8
2018/2/7 11:13  121.73 24 8.24 5.03  19.1 259.6  131.3  75.7 36.6 71
2018/2/7 15:21 121.79 24.11 10 5.79 14.6 244.4 105 75.9 48.9 86.1
2018/2/21  23:10  121.53 23.41 35.57 5.66  28.9 220.3  129.5 68 357 70.5
2018/3/20  09:22  120.54 23.3 11.21 5.31 44 21.17 89.5 45.9 208.3  90.4
2018/4/23  17:10  122.43 24 25.36 5.0 19 259.7  94.4 71 75 88.4
2018/5/1 23:47 122.36 24.02 24.75 5.5 25.1 2844 131.9  71.5 59.7 72.5
2018/6/15  20:53  121.84 24.67 63.21 5.33  50.1 82.8 129.5  53.7 210.6  52.6
2018/8/18  00:15 121 24.02 19.11 5.19  40.3 328 60.3 55.7 184.7  112.7
2018/10/23  04:34  122.62 24 31.19 6.11  29.4 279.7  120.7  64.9 65.4 73.9
2018/10/23  16:04  122.63 23.99 30.1 5.9 23.5 2717.8  123.4  70.4 62.1 76.4
2018/11/19  06:19 122.47 23.95 27.2 5.03 16.3 287 115.8  75.2 80.2 82.7
2018/11/25  23:57 118.52 23.38 12.31 6.21  54.7 351.1 -14.1  78.4 89.4 143.8
2018/12/9  15:15  121.52 24.05 19.68 5.16  38.6 68.5 125 59.3 206.6  65.3
2018712712 13:24  121.52 23.91 12.37 5.0 47.1 200.3  54.7 53.2 66.4 121.8
2018/12/15  21:21 121.91 23.73 32.87 5.8 61 80.6 -173.8  84.5 347.6  -29
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2. KX UBEEEDHT Local earthquakes at Tatun

Volcano Group

oK U E S HWEZE 5T » 20124FDART » AJSE% 1 7KL
BN > B TAEN B A e KB LU & i H HhEhER
9% EIRFRERGEE LUK (LB RERSE > S EEE i E AR
> ETHIRE AR PR B B AL - H 201353 AL - FEEHI T
PEJT IS T2 (e EMEMN A T EEREM - St EE bR
BRI - EREAHE SRR 7 B R NEH B bt 4
H Rt Tim - SEEH SR D ERYER S S TRV =0
SIS LLEE DRV ERGT - HET TR A PRSI RE T 1L, © fiB ARy
K > FE—RACE T > K UFEDAE R a] DAFE N —({E TAE RN R
SERY  EEARSCRTHY TAERFAE » R T 4U2ME TAER - S (EpEHRAE
HURsEE » AR R T A TR B AT AR AvEs ] > BTk
H & A I RS VR B R S AR

FE201 8RN K LB B HIMEZE T H » FLBUHIEN T, 860{E M E
B Hopa 1, 02T EMEE AR A KD UE (E2.2.7
121.5°E~121.6°E 5 25.1°N~25.25°N) ° fiigtesthB o » X DAKRfE
/NI E B ([E2.2.8) » EiEA1,312ME @ AE=8HI81% -
DLEATARTE K L E A B IEE T - A DUHISEF 2750 N A
HITERE S B E R BN A A S E > Al B HIEE R K
EEIIE S o 201844 A A B EL A K L HInE EDRH
R FRETEIE AR E R R (e K o Am B (E2.2.9)
A ZE IR P Y H R EE A PR 2= R W ES A 8 AT
HIZE9H FA)RH S B S A HIAE AR - A2 EOR
Par ([E2.2.10) - St R R 22 i AR s AT 5 -
FERTK SIS F R R A ge B & 12 g iy K Lt B S E)
HRI(Pu et al., 2014) -

201 84 IS MR e KU E S5 AEAES H3 1 H > Bl 53,25
(E2.2.7) - ESEHMEZRENRIR (E2.2.9) » WAREHEN
HEEHREBE > il EAT SRR E B > Bz
ARG » S AN BT F B S R 4 - HEs A
HUFFHE T E B —R A R K R B B A A 2 > DBt E
i K AEBH AR S GBS -
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Figure 2.2.7 The distribution of local earthquakes at Tatun Volcano
Group 1n 2018.
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Figure 2.2.8 The relation between number and magnitude of the

earthquakes occurred at Tatun Volcano Group in 2018.
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Figure 2.2.9 Daily number of earthquakes at Tatun Volcano Group in
2018.
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Figure 2.2.10 The distribution of local earthquakes occurred on March

and from 15 August to 15 September in 2018.
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Figure 2.2.10 Monthly number of earthquakes at Tatun Volcano Group
from 2012 to 2018.
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3. /N&G Summary

H 201 24F 2401 TE 48 B4R DA » #RE/ NP 209 H 22 ([ #HH
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= ~ HERYIEEBIH] Geophysical observation
(—) HERYHEEIHIZ4% Geophysical observation system

KJay B it T E R KB HIELR 2T » B S EIE Rk EE
I 2% ~ # T /KR 24 B G A SR S5 TH H > 4H R =08
Bk BEEUII4E (Taiwan Geophysical Network for Seismology, ff
FETGNS) ([E3.1.1) - nltR B it R s R L » DISE
AT PR R e E B TR OK o RAGKFFHAL AN A EE S ~ H T E
BEEDNE E Mt ERDREUI 247 > (FE2E R BR Y EDH 48 5t 52
B IHSYRE 78y R A AARE) - DAORIE N IR A ar A ENZA 4 -

1. 2BREHIHE L4 Global navigation satellite system

M2 EJEFHETRREE M 5 [ 28 HEE » BUth B S A Fisth =% o]
BEEARM/NEE > RILERFEEURE > DUEELH T =
SIS - OB R RIKAT—TE 704 - AR fE R HINE
EEEMEF SR 51903 LR FERE 2R EEN &
4 (Global Positioning System » DA NESFEGPS) EHILL - 921
HWER > AP (RTEE R PR Z Ee) EE) T B S
Brgiits | B E A RETSE o 2005FCPSE LS H e 8 0
ZE1520E o % 250 R RE AN B IR A BEE R R A A4 - B
FT LRV E AT ~ IRV NE ISR > JVE B R SN R
BB R

I 2 e (L R AT R ET ST - IR sE R B EIGPS
RN 24 EFERCBET E(LN SRS EELFEE 22
BRI E 240 (Global Navigation Satellite System AR
FETEGNSS )+ BUA S [ 201 247 L Brl4Aier i 2 FRUS0E B 0T GNSS £
4% 0 E 2017410 H £F 1 22 B ONSS 18 2 72 {ir 85 0 2% 5 397 2 5%
Trimble NetR9 - 220175 EL201 8- ¥ AHAE EEHIGPSHE I
a0 TEARTFPRRE BRI E AR BT E SRR R
BRI R PR R IETIAE » 2018FE7 1 DGR EE IR R
MO ANGE MBS UEHE > A6 S5 SR B T8k - 2220184
1EA L B B KA 52 R 16 1 HAGNSSI G ([B3.1.1) - #E#HADSL
Bl aR A s 7 SUE T B RHME g -
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2. MR /KATEIHIZ4% Seismic groundwater observation
system

19994E9 H21 HiZ 2 1 BE4 Ty 35 A SR 4RI RS - ‘B HF N B EENTER
BT 2 3t N /KA O S EUA B R B KA 8L > HiE
F1] B HE T g B 2T R 48 50 1 H AT 7K i P B BB A S Y
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B RIS B IERIMEER N B FLRERELZER
o METEE AR T KA o RIEHE 7K 22 /K 88 b ] S B e
ERGESS > BUHL N KL VE LINE B A B RIKIR RAVEIE -
AR J5 2 2018 4F & A 6 B2 Bl IR 28 47 2 3th 725 3th T K 8 A ik
(Groundwater Station) > Z3FFREIE3.1.1

3. HUEGEURI %% Geomagnetic observation system

KHEZR LR Rt NaEE N RIER B 280thiisE
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RSBt 2 455 > aESE R ARG Rt iR ]
ZH{TH: - REIA Z R ZEHILE (Magnetism Station) » f&
A 2006 - AU [ER 17 H S K ERRS Ry —HEAE R R i > PR S i
FrEYEE > JFUA 1 R SEDRE - 72201 34 LRI R
RIZ RIS Z20E » 201440 G 22 3RO _ Bk » 201 SEET I FE s S (T
uh o & 2201 SR ILH 1 2B b BN, » R A RE3 . 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.
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(=) HERyEEAIE R T Geophysical observation data

analysis
1. HEESEDH Crustal deformation observation

BN IEEE SIS BER o e AT - RS EN R
MRS E o N ERVER o e - JEERE VSR TSI
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MEE T BAR  ERIHRIP RS SEON T/ F 5 K
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A fF2018F- 2 ERE M 2 L4 2 MR P S B R 0 E
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Figure 3.2.1 The results of GNSS observation in 2018. The figure shows
the horizontal velocity field under ITRF2008 coordinate
system. The arrows 1indicate annual average velocity
values and the directions in which the stations move. The
figure shows seismicity (the location distribution of

epicenters) in December of 2018, as a comparison with the
GNSS crustal deformation data.
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GPS Strain Field
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Figure 3.2.2 The results of GNSS observation in 2018. The figure 1is

the strain field dist
compression and ex
compressed area

Range 1n Taiwan.
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1s located at East Coastal Mountains
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2. BB LSBT 2E lonospheric total electron content

H19994F9 H 220024121 - Z & HIE a8 4= 20 LA
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3.2.3 Relevance analysis between TEC observation and

earthquakes 1n 2018+ (a) daily variation of Dst-Index,
(b) daily variation of observed TEC values (blue
lines), (c) blue bars indicate the positive
difference between observed TEC values and the upper
bounds of theoretical values, red bars indicate the
negative difference for the lower bounds, (d) 5-day
moving average of TEC values. Arrows on the graph are
earthquakes exceed magnitude 5.0.
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3. M /KArELH] Seismic groundwater observation
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Figure 3.2.4(a) Time series of the seismic groundwater level and the

bar chart of rainfall during 2018. The top one 1s
Hualien, the middle one is TunWei and the bottom one
1s NaBa station.
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Figure 3.2.4(b) Time series of the seismic groundwater level and the

bar chart of rainfall during 2018. The top one 1s
LiuJar, the middle one 1s DonHer and the bottom one
1s ChiShan station.
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4. HrEGEHI Geomagnetic observation
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Magnetism (2018010100~2018123123)
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Figure 3.2.5 Top: The red line 1s the disturbance storm time (Dst)
index. The vyellow line 1s the threshold value of
magnetic storm (Dst= -30). Bottom: Time series of the
geomagnetic observation during 2018. The different
colors of the lines represent different stations. The
red stars denote the earthquakes, with the local

magnitude (ML) greater than 5.0 and the depth less than

40 km.
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Vg ~ R EEER{EH Earthquake rapid reporting
operation

(—) ERME#HE Felt earthquake report
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Figure 4.1.1 Felt earthquake distribution map in 2018.
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F4.1.1 2018 F& A A RBIE 2 FEGET% -
Table 4.1.1 Monthly magnitude statistics of felt earthquakes 1n 2018.
RS —B|ZR|=RA|NB AR | B |tB|(N\R|AB |tR|+—B|+ZH | &%
RE7 L EEZ | o 0 0 0 0 0 0 0 0 0 0 0 0
AR 6~7 [EE 0 1 0 0 0 0 0 0 0 1 1 0 3
1R 5~6 EE 1 |17 | 4 1 1 1 1 1 0 1 2 3 33
R a~s @ | 12 | 91| 9 | 13| 9 [ 16 | 17 | 12 | 9 6 13 9 216
JEME 3~ {ESL | 24 | 271 | 26 | 18 | 24 | 35 | 33 [ 31 | 11 | 13 15 13 514
R 2~3 [EE 8 |[118| 19 | 12 | 13 | 17 | 17 | 22 | 7 0 2 1 235
AR 1~2 [EE 0 2 0 1 1 0 0 0 1 0 0 1 6
AR 0~1 [EE 0 0 0 0 0 0 0 0 0 0 0 0 0
=) 45 | 500 | 58 | 44 | 48 | 69 | 68 | 66 | 28 | 21 33 27 (1,007

#£4.1.2 2018 5 HHHEHE BRI -
Table 4.1.2 Monthly intensities statistics of felt earthquakes in 2018.

EEME —B|ZB|=B|EB|AB|~B|tA|\R|hA|tRA|+—RH| +=8B | &3
EE 7 B 0 1 0 0 0 0 0 0 0 0 0 0 1
EE 6 @21 0 1 0 0 0 0 0 0 0 0 0 1 2
EE 5 @ 0 |22 | 4 1 2 1 1 1 4 0 1 2 39
EE 4 B 3 | 73| 9 6 4 7 9 7 4 5 6 7 140
EE 3 @ 11 211 | 127 | 16 | 12 | 20 | 16 | 15 | 5 6 4 10 343
EE 2 @ 24 [ 169 | 26 | 18 | 20 | 33 | 28 | 28 | 13 | 8 19 7 393
EE1EH 7 | 23| 2 3 |10 8 | 14| 15| 2 2 3 0 89
EE o Eg 0 0 0 0 0 0 0 0 0 0 0 0 0

A&t 45 [ 500 | 58 | 44 | 48 | 69 | 68 | 66 | 28 | 21 33 27 | 1,007

£4.1.3 2018 45 FHERHERES 2 EBERHE -
Table 4.1.3 Monthly number Statistics of felt earthquakes in 2018.

ARESRt |(—BA|ZR|=BA|mB|AB|(AA|tB|N\B|AB|+B|+t—A|+ZAH | &&
BEBRMEER| 3 [ 6 | 7 9 5 9 [ 12 | 5 5 5 5 8 139
INEIEIEES | 42 | 434 | 51 | 35 | 43 [ 60 | 56 | 61 | 23 | 16 28 19 | 868

=F 45 | 500 | 58 | 44 | 48 [ 69 | 68 | 66 | 28 | 21 33 27 |1,007
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(Z) HEERR LG ERNEEDNT Issue performance of

earthquake rapid reporting system
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Figure 4.2.1 Auto-location and official report 1ssue performance
statistics of significant felt earthquakes in 2018.
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20180101~20180722 RapidReport(e) vs. CWBSN(o)
Total 814  With AutoLocation ¢223  No AutoLocation 591

26

ooOOOO

2345 6 7

TWN16 Detected 198/814 (24.32%)
TPC16 Detected 180/814 (22.11%)
DEV16 Detected 189/814 (23.22%) 21

119 A 123 (7§150 Km

[@4.2.2 20184F1 A 1HZ20184E7H 22 Hih B 24t HENE LR « OR/N
FTHERE AN Ol BRSOt E Bk BRI E 4L E0OF
S ENELSTR > kB EARME L BB ERIE > « K/
A FtE Z BEE L ERLE - GEAETREE I -

Figure 4.2.2 Auto-location results of earthquake rapid reporting
system from January 1, 2018 to July 22, 2018.
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20180723~20181231 RapidReport(e) vs. CWBSN(o)
Total 192 (Out of Range 6) With AutoLocation 165 No AutoLocation 27

26
®
¥ 4

00000

2345 6 7

TWN24 Detected 165/192 (85.94%)

TPC24 Detected 162/192 (84.38%) 21

119 123 0 150 Km

[@4.2.3 201847 H23H £2018F 12 H31 HHE i A HENE LR - OK
INETRHIERIE AN > O EF R HE Hik 2 BRALE > LLE0
FNEHEEMGSR  k BRBEEARMEZ BB CUERE &
/NESA R E L BBE BRI E - A AR AT

Figure 4.2.2 Auto-location results of earthquake rapid reporting
system from July 23, 2018 to December 31, 2018.
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A RS AAEZ Tsunami warning reporting

operation

2018 A o0y (PTWC) {E0HIE 38 #EME=EH: - I
FHE SRR R S Y 63 SRR 2 EERE S - Hiph 7 s
T HEEZ (TSUNAMI THREAT) Ff% > sz 4F 0 R = Sy fy
TR A o BRREERR B R 1| H 23 HEEERRHIrE
AR 8.0 58 (4 5.1) - PTWC #$40 AiRfs 8.0 » 184Kk
(BB P HIER S5 A R kiAsE 7.9 o

&S.1 20181 F 23 H I fr & MRS . 0saE (1 B E -

Figure 5.1 Map shows the epicenter of the magnitude 8.0 January
23, 2018 Alaska gulf earthquake.
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7N~ SRR FE R HESEh Promotion of earthquake

early warning application

(—) & &t Background

1. [F¥HEARRM] Principle and limitation

s R B H e e S AHIE SR A 1% - AR AT R e
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YNER50RE= R B B A, > LR PREURM RN, (S
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& H AT A E SR -

e 2850 S R E AR AT RE F U B R R A TR - HMGETE
oo THERFRMGYE - &E2MEE R - (E5EZ IR -
FSEHEIRARIDIR - FRECTAERESE ) - 5 20 T H AEH Ky
TR ~ HEAESREUE BUATE SREEFTE BIRARA - TRRAAEEESR 7T AR
HRp {22 (1 7 > SR S B AR R BN A DAL R (REhE -
BEA Rl (EAE 28R A TR R S E A RS SR Rl B e L
BRI RH i -

FE PR 5 7 R S S AT ZE U ok R DAL A0 i R b A M S 5
ENER > HERa i 2 — e AR - 850 AT S R
sifs R & iy > #EE0R (S MIRE &L szE - st A s
RTINS B THE S & (blind zone ) » 1B /EHIE THE VIR A -
S0 > SRR A 2 (E R a4 R RN B At
ATRESE AR R W &l - B R er SRR~ AR+
R E A ESFFERN > SRR E A A AR
BRG] B R E NI B AEHEE - 2 E R -
H ARG S A e BB - MBSO RroE -

2. HEENFHEE] Promotional planning
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(=) 2018 FE#FTHER System performance in 2018
1. Z%3AE System performance
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F26.2.1 2018 FFrRE R BT RUEES ZRETF -
Table 6.2.1 System Performance in 2018.

AT BOFS %R W tEm e
B MEGE) SE(D AE AEGSD SED SE® ms  CSC | @) seos) s
2018-01-06 00:30:42 122.00 24.81 4.2 90.0 122.13 24.86 4.5 80 30 15.11 0.28
2018-01-02 03:22:28 121.24 22.86 4.3 8.8 121.25 22.84 4.5 10 26 2.76 0.22
2018-01-17 13:59:11 121.72 25.06 5.5 140.2 121.58 25.00 4.8 50 22 16.52 0.73
2018-01-27 00:31:28 120.97 22.97 4.1 5.0 120.97 22.97 4.6 10 15 0.00 0.50
2018-02-04 03:30:56 121.67 24.20 4.6 15.2 121.71 24.18 4.8 10 16 4.92 0.20
2018-02-04 03:31:52 121.67 24.20 4.3 11.2 121.70 24.19 4.5 10 21 3.48 0.20
2018-02-04 21:12:52 121.67 24.20 5.1 15.1 121.72 24.18 5.3 10 16 5.92 0.20
2018-02-04 21:33:08 121.65 24.20 4.0 5.1 121.70 24.18 4.6 10 17 5.92 0.60
2018-02-04 21:56:41 121.83 24.15 5.8 16.0 121.68 24.16 5.3 10 16 16.54 0.50
2018-02-04 22:10:51 121.68 24.20 4.6 5.0 121.74 24.19 4.9 10 17 6.69 0.30
2018-02-04 22:12:01 121.71 24.24 4.3 5.0 121.76 24.20 4.7 10 i8 7.04 0.40
2018-02-04 22:13:35 121.72 24.15 5.6 10.3 121.72 24.16 5.4 10 23 1.04 0.18
2018-02-04 22:16:55 121.64 24.18 a4.7 5.0 121.71 24.16 5.1 10 17 8.01 0.40
2018-02-04 23:33:47 121.70 24.24 4.3 5.0 121.75 24.20 4.5 10 16 7.04 0.20
2018-02-05 12:36:52 121.70 24.20 4.2 18.0 121.74 24.17 4.5 10 22 5.50 0.30
2018-02-05 17:06:43 121.76 24.16 4.5 7.6 121.75 24.13 4.5 20 30 3.48 0.00
2018-02-05 17:44:54 121.70 24.13 4.0 15.1 121.69 24.11 4.5 10 26 2.46 0.50
2018-02-05 23:58:41 121.72 24.14 5.0 10.0 121.71 24.13 4.9 10 21 1.56 0.10
2018-02-06 01:37:13 121.79 24.17 4.4 15.5 121.77 24.18 4.6 10 22 2.46 0.20
2018-02-06 13:09:14 121.69 24.20 4.7 9.7 121.75 24.17 5.2 10 16 7.38 0.50
2018-02-06 16:36:49 121.72 24.11 4.2 5.7 121.77 24.08 4.5 10 22 6.41 0.30
2018-02-06 23:50:42 121.69 24.14 6.0 10.0 121.69 24.15 6.4 10 17 1.10 0.40
2018-02-07 00:17:57 121.62 24.01 4.7 5.0 121.66 23.97 4.9 10 i8 6.22 0.20
2018-02-07 00:26:45 121.60 24.01 4.1 6.3 121.66 23.98 4.5 10 24 7.38 0.40
2018-02-07 02:00:13 121.71 24.14 5.2 10.0 121.75 24.11 5.3 10 19 5.50 0.10
2018-02-07 02:07:38 121.81 24.04 5.4 10.0 121.69 24.05 5.1 10 21 13.25 0.30
2018-02-07 03:15:29 121.70 24.02 5.4 10.0 121.72 24.00 5.2 10 20 3.11 0.20
2018-02-07 03:36:35 121.74 24.05 4.6 5.0 121.73 23.99 4.9 20 19 6.69 0.30
2018-02-07 04:56:22 121.64 24.09 4.6 6.5 121.70 24.05 4.8 10 19 7.93 0.20
2018-02-07 07:11:42 121.66 24.10 4.5 5.0 121.71 24.05 4.6 10 21 7.78 0.10
2018-02-07 07:43:51 121.62 24.05 4.4 6.1 121.68 24.02 4.7 10 18 7.38 0.30
2018-02-07 10:18:03 121.70 24.11 4.4 5.0 121.71 24.08 4.8 10 20 3.48 0.40
2018-02-07 11:36:19 121.70 24.11 4.8 5.0 121.80 24.05 5.0 10 20 12.83 0.20
2018-02-07 11:37:36 121.67 24.11 3.7 6.1 121.74 24.07 4.6 10 26 8.87 0.90
2018-02-07 13:07:39 121.68 24.01 3.9 5.0 121.66 24.01 4.5 10 23 2.20 0.60
2018-02-07 18:19:47 121.67 24.23 4.2 17.3 121.70 24.19 4.5 10 21 5.50 0.30
2018-02-07 19:13:06 121.70 24.03 4.7 5.7 121.73 24.00 5.0 10 20 4.67 0.30
2018-02-07 20:51:57 121.65 24.24 4.0 20.9 121.66 24.20 4.5 20 21 4.54 0.50
2018-02-07 21:06:41 121.71 24.12 4.8 7.9 121.79 24.09 5.1 20 23 9.40 0.30
2018-02-07 22:19:21 121.63 24.00 4.1 5.0 121.77 23.98 4.7 10 20 15.56 0.60
2018-02-07 23:21:31 121.79 24.12 5.7 10.0 121.72 24.13 5.6 10 17 7.78 0.10
2018-02-07 23:56:04 121.80 24.12 3.9 7.0 121.72 24.16 4.5 10 22 9.84 0.60
2018-02-08 08:54:16 121.58 23.99 4.8 7.6 121.63 23.94 4.9 10 19 7.78 0.10
2018-02-08 11:06:04 121.59 23.99 4.5 9.0 121.62 23.95 4.7 10 16 5.50 0.20
2018-02-09 10:14:03 121.61 23.95 4.6 234 121.60 23.92 4.6 20 i8 3.48 0.00
2018-02-10 02:43:09 121.80 24.06 4.3 5.0 121.77 24.06 4.5 10 21 3.30 0.20
2018-02-10 15:48:49 121.81 24.23 4.3 9.3 121.76 24.23 4.5 10 25 5.50 0.20
2018-02-15 02:27:32 121.80 24.23 4.3 11.2 121.81 24.19 4.5 10 25 4.54 0.20
2018-02-17 17:06:37 121.33 22.62 4.2 22.9 121.33 22.61 4.7 10 41 1.10 0.50
2018-02-19 22:47:01 121.61 24.59 5.5 52.7 121.57 24.65 5.1 30 16 8.36 0.43
2018-02-22 07:10:41 121.53 23.41 5.7 35.6 121.47 23.49 5.4 20 22 10.99 0.26
2018-02-26 02:28:40 121.90 24.43 5.5 22.1 121.82 24.48 5.0 20 17 9.91 0.45
2018-03-06 17:42:39 121.85 24.74 4.8 87.2 121.68 24.81 a4.7 50 30 20.22 0.10
2018-03-04 01:36:07 121.67 24.20 4.6 6.2 121.72 24.18 4.9 10 16 5.92 0.30
2018-03-20 17:23:09 120.54 23.30 5.3 11.2 120.57 23.29 5.4 10 13 3.35 0.09
2018-03-22 22:28:05 120.62 23.59 4.7 7.7 120.61 23.58 4.9 10 14 1.88 0.17
2018-03-28 18:30:23 121.98 24.65 4.9 63.7 121.73 24.86 4.5 30 26 35.80 0.42
2018-03-29 08:18:04 121.01 24.00 5.0 11.1 121.04 23.99 5.0 10 14 3.19 0.00
2018-04-02 00:02:20 120.84 23.83 4.3 23.7 120.86 23.82 4.5 20 16 2.46 0.20
2018-05-02 07:47:36 122.23 24.05 5.5 10.0 122.24 24.02 5.7 10 30 3.48 0.20
2018-05-31 09:03:43 121.23 22.85 4.6 7.4 121.33 22.82 5.1 10 26 11.48 0.50
2018-06-02 01:43:43 121.47 23.94 4.4 23.0 121.50 23.93 4.5 20 17 3.48 0.10
2018-06-02 10:01:24 121.08 23.88 4.4 7.9 121.05 23.89 4.5 10 14 3.48 0.10
2018-06-11 23:42:26 121.74 24.00 4.6 8.5 121.74 23.97 4.5 10 21 3.30 0.10
2018-06-12 04:52:49 121.70 23.99 4.6 10.9 121.72 23.98 4.5 10 21 2.46 0.10
2018-06-16 04:54:18 121.84 24.69 5.2 62.3 121.70 24.85 4.8 30 23 23.39 0.40
2018-07-02 15:26:24 120.14 23.03 4.3 5.6 120.24 23.04 4.5 10 13 11.05 0.20
2018-07-03 17:21:24 120.91 23.12 4.5 5.0 120.92 23.15 4.9 10 30 3.48 0.40
2018-07-11 20:42:12 120.49 23.45 4.5 8.9 120.48 23.44 4.6 10 14 1.56 0.10
2018-07-14 02:38:54 121.16 22.98 4.5 8.1 121.16 23.02 5.2 20 15 4.40 0.70
2018-08-02 21:38:33 120.70 23.64 4.8 13.1 120.68 23.65 5.1 10 15 2.46 0.30
2018-08-17 18:09:56 121.01 24.01 4.9 18.8 121.03 23.98 5.0 10 14 3.97 0.10
2018-08-18 08:15:33 121.00 24.02 5.1 19.1 121.05 24.04 5.5 20 16 5.92 0.40
2018-08-22 12:23:23 122.06 24.90 3.9 14.7 122.13 24.83 4.5 10 19 10.89 0.60
2018-09-03 14:00:06 121.54 24.10 4.3 17.7 121.53 24.08 4.6 20 17 2.46 0.30
2018-09-11 12:43:43 121.52 23.88 4.4 9.8 121.53 23.88 4.7 10 17 1.10 0.30
2018-10-09 16:12:58 121.38 22.92 4.6 24.8 121.39 22.88 4.7 10 27 4.54 0.10
2018-10-10 17:43:11 122.04 24.91 4.5 14.5 121.96 24.90 4.9 10 19 8.87 0.40
2018-10-23 12:34:58 122.62 24.00 6.1 31.2 122.68 23.94 6.2 40 32 9.33 0.10
2018-10-24 00:04:04 122.63 23.99 5.9 30.1 121.80 24.17 4.9 20 30 93.42 1.00
2018-11-10 09:51:19 120.22 23.36 4.3 7.2 120.22 23.36 4.6 10 20 0.00 0.30
2018-11-20 00:31:34 121.91 24.41 4.6 38.5 121.80 24.42 4.5 20 20 12.15 0.10
2018-11-26 07:57:25 118.59 23.38 6.1 20.5 118.77 23.41 6.0 20 37 20.07 0.10
2018-12-09 23:15:41 121.53 24.05 5.1 19.2 121.55 24.03 5.3 20 16 3.11 0.20
2018-12-12 21:24:23 121.53 23.91 4.9 12.0 121.52 23.89 5.4 10 16 2.46 0.50
2018-12-16 05:21:05 121.90 23.74 5.6 30.3 121.88 23.75 5.6 30 21 2.46 0.00

2018-12-25 11:56:44 120.81 22.58 4.5 120.88 22.77 4.5 10 25 22.27 0.00

6.2
B3R5 (Average epicenter error)5.59 ZAH (km)
FRAF 3R 7% (Average magnitude error)0.29
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Figure 6.2.1 The distribution of the epicenter error.
(circles with large diameters represent big error )
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Figure 6.2.2 The distribution of magnitude error.
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Figure 6.2.3 An example of receiving earthquake early
warning message by a customized software.

2. BfTHEEE Implementation results
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Table 6.2.2 List of units for signed "Cooperation to promote

10

11

12

13

seismic information delivery service contract".
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+ - HE(EZES 5 Earthquake case discussion
(—) 2018 ££ 2 A 6 HE BRI/ Z February 6, 2018 earthquake

in the eastern waters of Taiwan
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Figure 7.1.1 Earthquake report in the eastern waters of Taiwan on
February 6, 2018.
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Figure 7.1.2 Spatial distribution 1n Hualien earthquake sequence on 6
February 2018.
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Figure 7.1.3 Time distribution of magnitude and number in Hualien earthquake sequence on
6 February 2018.

SPGB S » 9RE R 2 B S T e iy B B HY K E TR R
1% - T8 H AT S8 SR st B THE & i AV aER A= 0206 M
= MY TR{GRE R BN FHF AT B TB’lLL HE - R RIS E SR
EIREL AR e B R HELH TR EREREEIPEE 77
0 o 55 FR PR R R S et ik 2R P AR AR R A b By — S o (el g 522
DRI T AL R Bt 2 DA TR B [BL R BT 71T « AEHNE
THERIER J71 - OIS - THMG S MAEfCEERERLY 35 PF]
el > TEMGEE RCakE 6 4 ~ 2403 4 - [EEEEN F - phitdEss
ENEHIEE A 2082 5L S HEE RERE » fCE0H
BB T > i S 2 - 44 FEEMEREE 2
EIYEE > 2ILR 3 BESHEIA 1 22 REE  EEREE

62



FIEEERE AT E AN B E R ETEE 0T o LLE TR L
BUARERE AT > UKV Z R LR RN R RSB B SUEATEL
UNTRIGREE R B3 6 85~ BB 4 &F > BUNIREE Ryf 03 7 &6 BT 7 480
FEEZ LR A H AU S Y TR(S REE - A S e A S R 5
FETEEBUAHER PRS-

63



J\ ~ &5EE Conclusion
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