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Research Background

Since the tsunami hazard assessment includes large uncertainty, we cannot properly understand the uncertainty when using the only results of the
deterministic hazard assessment.

Objective
The objective of this study is:
- to clarify the uncertainty of tsunami hazard assessment.
- to visualize the evaluated uncertainty on the tsunami hazard map.
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By doing this, for example, local residents who utilize tsunami
hazard map can properly understand the uncertainty of the

km

tsunami hazard assessment, resulting that it might make a good E;:f_@iw =z £
Impact on their decision-making for disaster prevention.
Study area Sl % Tsunami hazard curve at off the Soma port
-After statistical treatment of the results
~of logic tree calculation, we can obtain
B W 1 . fractile tsunami hazard curves (5%
ol e L\ —=() 05 fractile curve . . .
aes ey . , fractile, 50% fractile and 95% fractile)
T | w=().50 fractile curve

Soma port

i A R, YT o 0.1 e secans alibvs and Simple average curve.
(Fukushima prefecture) | 5 - —— 0095 fractilecurve | -We can evaluate uncertainty of
Target earthquake zones 23 001 tsunami height from these curves.
-y 845 years -For example, average tsunami height
_~Weselectedeleven g T ~—____ | with return period of about 845 years is
earthquake zones including < ' 373 m.
Tohoku earthquake fault . . , i -5% fractile wave is 1.21m, 50%
along the Japan trench for i T 10 fractile wave is 2.69m, 95% fractile
stochastic tsunami hazard Tsunami Height (m) wave is 7.08m.
assessment. -Tsunami heights with even one return
-We used a portion of period basically have a high level of
earthguake Z0nes, yvhlc_h are uncertainty.
used in probabilistic seismic : e erle. t 2 s :
hazard map by HERP* in Tsunami hazard map explicitly indicating uncertainty
Japan. -The below map Is tsunami hazard map explicitly indicating uncertainty of tsunami
-Based on the earthquake hazard assessment | | |
information, we implemented -The blue area Is Inundation area due to 0.05 fractile wave, the yellow one Is for
Y o we « 4 lot of tsunami numerical Average wave and the red one Is for 0.95 fractile wave.
. " simulations. -The black line iIs the inundation area due to the Tohoku earthquake.
-We constructed logic trees corresponding to each -At least In theory, the return period of these inundation area is about 845 years.
earthquake zone. -As shown In the map, there exists a high level of uncertainty in the tsunami hazard
-Below is an example of logic tree for the off Sanriku assessment.
Earthquake ) The GEJE inundation area
Source  Moment Magnitude Asperity position Return period I;:agn:i[;::iileviatinn o
; - Truncated value .
E;;iaqﬂJ;iL; L3 | Mw=g2 |13 North 0.25{ 58vyears 040 E=_ﬂ'223 r o
TTH1_1 4 =53 <3 Cent = 38| o -0300 (TP +230 y LU A
~ wW=3. enter 97 years 0 | AN h(,{‘ e
1/31 Whw=34 |13 South 0.254 197 vyears W Epp- p2s| Lt1l0& ..; ‘gﬂﬁ A ‘}

-Moment Magnitude (Mw) : Set deviation of 0.1 from the “ e R
moment magnitude determined by HERP -
-Asperity Position: Set three branches for each earthquake
-Average Return Period: Set three branches in the logic
trees for the average return period, which Is determined by
HERP, considering confidence interval. Average return
period of the earthquake Is estimated by assuming the

Poisson distribution

Soma port
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10° w w , Tsunami hazard map due to tsunami with return period of about 845 years
-Lognormal standard s Tsunami Hazard Curve . . . . .
JI W -We tend to focus on inundation area with one return period, but It Is very
deviation and truncated 0

' i isuali i 1
value: values of Annaka Important to evaluate, quantify and visualize the uncertainty of the assessment!!

(2007)’s study

-Numbers of all branches

In the logic trees are 1800.
-Therefore, we can obtain
1800 hazard curves.
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