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Sensitivity Analysis According to Fault Parameters for Probabilistic
Tsunami Hazard Curves
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Abstract : Logic trees for probabilistic tsunami hazard assessment include numerous variables to take various
uncertainty on earthquake generation into consideration. Results from the hazard assessment vary in different way
as more variables are considered in the logic tree. This study is conducted to estimate the effects of various scal-
ing laws and fault parameters on tsunami hazard at the nearshore of Busan. Active fault parameters, such as strike
angle, dip angle and asperity, are adjusted in the modelling of tsunami propagation, and the numerical results are
used in the sensitivity analysis. The influence of strike angle to tsunami hazard is not as much significant as it is
expected, instead, dip angle and asperity show a considerable impact to tsunami hazard assessment. It is shown
that the dip angle and the asperity which determine the initial wave form are more important than the strike angle

for the assessment of tsunami hazard in the East Sea.

Keywords : tsunami hazard analysis, logic trees, sensitivity analysis
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Fig. 1. Tsunamigenic active segments and a point of interest.
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Fig. 2. Logic tree for tsunami hazard assessment by Jho et al.
(2019).
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Fig. 3. Procedure to determine fault parameters in scaling laws.
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Table 1. Comparison of fault parameters obtained from two different scaling laws

Magnitude Scaling law 1 Scaling law 2 Remarks
M,) Length (km) Width (km) Disp. (m) Length (km) Width (km) Disp. (m)
75 71.61 28.28 3.15 70.93 28.28 3.19 Dip angle ()
7.6 85.11 2828 3.75 8430 28.28 3.79 45°
7.7 101.15 2828 4.46 100.27 28.28 450 Thickness
7.8 120.22 28.28 530 141.64 28.28 450 20 km
7.9 142.89 28.28 6.30 200.07 28.28 450 Stiffness (1)
8.0 169.82 28.28 7.49 282.60 28.28 4.50 3.5 %10 N/m’
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Fig. 8. Hazard curves for various return periods for the case of
k=125.
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Fig. 13. Tsunami height distributions at the point of interest according to earthquake magnitude (44,) and scaling law.
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Fig. 14. Tsunami height distribution over East Sea according to the variation of strike angle (Segment A, M,: 8.0, Dip angle: 45°, Asperity
1, Scaling law 1).
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Fig. 19. Comparison of tsunami hazards according to the selection of logic branch for strike angle and scaling law.
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Fig. 20. Comparison of tsunami hazards according to the selection of logic branch for dip angle and scaling law.

Aoz gobet

AR 2700 whiE Al Aol ARSE Al
7} AA BrEE BEE Holv, Al E BellA= o914
° 7 WifE = AAE B CH(Fig. 20).

SRR Hdste] 7 w1 FerAls= A AkEA
Y= Fig. 210l YERd vkel 2t Fig. 177 Fig. 18914 2

o

slSi5o] AL A7} A ehs SRz wht g
F AR L] dujeldo] A G EE BrEE As)
o] Abo|alA] Uepdth Al E AcA = Asperity 1914,

B+ Asperity 3014 A=t 71 A 71 L
@50 Aot Frob 33 wigo] vl 4] o

AR 9 10 W Ak 22 Bls H5 Hojerh o

¢

o
olt

[4)'

A}
S
IRE

Al

_4

]
7

o
Ea



S gRfujEle] whE SEEA Axled A=

[}
(5]
5 Asp.1
kel 0 Asp.2
2 10 Asp.3
o Asp.4
>
)
k]
-2
-‘? 10§
= N
a N\
©
3
& 10

0.0 0.2 04 0.6 0.8 1.0
Surface displacement (m)

(a) Scaling Law 1, Segment A

[}

2
Asp.1

§ 100 Asp.2
Asp.3

8 \ Asp.4

x

[}

=

o

>102f

3

©

S

a 10 '

0.0 0.2 0.4 0.6 0.8 1.0

Surface displacement (m)

(c) Scaling Law 1, Segment B

o) vz A 371
[}]
(%]
g Asp.1
kel 0 Asp.2
o 10 N Asp.3|}
o Asp.4
x
)
b
S .
5-10 1 1
s
©
S
& 107

0.0 0.2 0.4 0.6 0.8 1.0
Surface displacement (m)

(b) Scaling Law 2, Segment A

(]

o

g Asp.1
ke 100 Asp.2 1
8 Asp.3
[¥] Asp.4
x

L]

.‘6 -2

§~10 1 1
=

(]

S

a 104

0.0 0.2 0.4 0.6 0.8 1.0
Surface displacement (m)

(d) Scaling Law 2, Segment B
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