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Important source parameters not considered in EEW
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Rupture directivity amplifies the ground shaking

2015 M,, 7.8 Gorkha, Nepal earthquake 2016 M, 6.4 Meinong, Taiwan earthquake
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Near-real-time estimation of source rupture parameters

-
-
‘
. ‘! .ll."“"' LT -
- ]
= .
- ey
.
1“"
o
o
o

A s Earthquake
_ Sensors alert center

__Sensors positioned
about 6-12 miles apart

Epicenter 4
1

NS-wave NP-wave

Using near-field ground motions to predict far-field ground motions!




Driectional ground motion characteristic from shake map
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Method — directional attenuation regression
log(A) =log(Ay) + mlog(R)

120°00'E

120°30'E 121°00'E
pa _ : O 23"3{]TN

cm/s
85

2

-
o

A
E
Q 100

45 23°00N
>

‘ w 102

35 m 10'

29

15

o 22°30'N

u |

P
120°00'E 120°30'E N 121°00°E

(Jan et al., 2018) Epicentral Distance(km)



Directivity results and validation
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Directivity function Cd
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Near-field ground motion inversion

— EEW gives earthquake location & M, (CWA)

— GMPE (Hsiao, 2006)
PGA= 16T Re> gyl g §.

Lis. '}‘;:“ L&ty e 3
119.5° 1200° 120.5° 121.0° 121.5° 1220°

thquake
cation, M)



Near-field ground motion inversion

— EEW gives earthquake location & M, (CWA)

— GMPE (Hsiao, 2006)
PGA = 1657 X e'>5xM 5 plall ¢ §,

—Search 6 and rv
PGA’=PGA x Cd(8, rv)
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Near-field ground motion inversion

— EEW gives earthquake location & M, (CWA)

— GMPE (Hsiao, 2006)
PGA = 1657 X e'>5xM 5 plall ¢ §,

—Search 8 and rv

Earthquake
PGA’=PGA x Cd(8, rv)
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Near-field ground motion inversion

— EEW gives earthquake location & M, (CWA)

— GMPE (Hsiao, 2006)
PGA = 1657 X e'>5xM 5 plall ¢ §,

—Search 8 and rv
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Line-source Near-field ground motion inversion

— EEW gives earthquake location & M, (CWA)

— GMPE (Hsiao, 2006)
PGA = 1657 X e'>5xM 5 plall ¢ §,

— Finite fault length L

(Wells and Coppersmith, 1994) Earthquake

(Location, M)



Line-source Near-field ground motion inversion

— EEW gives earthquake location & M, (CWA)

— GMPE (Hsiao, 2006)
PGA = 1657 X e'>5xM 5 plall ¢ §,

— Finite fault length L
(Wells and Coppersmith, 1994)
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Line-source Near-field ground motion inversion
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Ground motion
prediction

— 20220918 M,6.8
ChihShang EQ

— 10-s snapshot
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Ground motion
prediction

— 20131031 M, 6.4
Ruisui EQ

— 10-s snapshot
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Ground motion
prediction

— 20131031 M, 6.4
Ruisui EQ

— 15-s snapshot
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Finite source effect on the ground shaking

2016 M, 7.0 Kumamoto earthquake
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Applications to CWB
new real-time network
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Summary of rupture directivity

§f° 25 km
1 M M M M 's M M M M 1 M M M M 1 M M M M 1 M M N M
1807 Event 11
A1 Others
&0 Median
o
g 120
% 90
=
E 60 -
.E \
=< ) N
0 -
tl': 1I0 1I5 2I0 2I5 3I0
Time (s)

100

0
o

PGV (cm/s)

0918 Chihshang earthquake

(®)]
o

»
o

QQ
p
Mo
1 202209180644
F073, 26.3km
FO71,62.6km |}
0 S 10 15 20 25 30



Near-field ground motion
simulations
— radiation pattern & rupture directivity
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