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HAZARD CURVES, THRESHOLDS INUNDATION MAPS

MAPS

e Model for the Exceedance e Validation of the hazard e Selection of the design
rate/probability for a given maps inundation as a result of the
time interval of different e Selection of the design previous steps
values for the hazard rate/probability/return e Validation and refinement of
intensity, typically the flow period the maps
depth, or the height with e Selection of the design
respect to the sea level model uncertainty level

e Uncertainty of these e Safety factors
estimates

Here the desired level of risk
reduction is implicitly chosen
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Levels of Analysis - HAZUS, FEMA, USA

1. Full consideration of
source uncertainty

2. High-Resolution (5m)
Shallow Water Numerical
Simulations s

Momentum flux and
runup determined from

U
é& numeric models.
?

~\' Combinations of local and baseline
Q? hazard, inventory, and damage
information.

Velocity and runup determined
from numeric models.

Baseline hazard, inventory, and damage
information.

Tsunami velocity is estimated from the

empirical runup relationship.

Figure 2-2 Levels of Analysis
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e Model for the Exceedance
rate/probability for a given
time interval of different
values for the hazard
intensity, typically the flow
depth, or the height with
respect to the sea level

e Uncertainty of these
estimates
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time interval of different
values for the hazard
intensity, typically the flow
depth, or the height with
respect to the sea level

e Uncertainty of these
estimates
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Applies to all scales
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HAZARD CURVES,
MAPS

® Modelforthe Exceedance Basili et al., 2018; 2019; 2021
rate/probability for a given )
time interval of different (Documentation+Data+Paper)

values for the hazard
intensity, typically the flow
depth, or the height with e TSU M A PS
respect to the sea level

e Uncertainty of these N EAM
estimates
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NEAMTHM18 is the main outcome of the TSUMAPS-NEAM project whose objectives

» produce the first region-wide long-term homogenous time-independent PTHA from
earthquake sources for the NEAM coastlines;

trigger a common tsunami risk management strategy in the region.
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NEAMI = North-Eastern Atlantic, the

Mediterranean, and connected Seas -

- Mean MIH (

Tsunami Early Warning
has been implemented
within the IOC UNESCO
ICG/NEAMTWS
framework

Tsunami Ready
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NEAM Tsunami Hazard Model 2018
(NEAMTHM18)

https://tsumaps-neam.eu/
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294 tsunami events from 6150 BC to the present
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151 sites and 220 tsunami evidence (events) (De Martini et al., 2(
ArcGIS v+ The ASTARTE Paleotsunami deposits database - NEAM region - V. 2017.2 Open in Map Viewer &
[F] Details EEBasemap | 89 Share & Print = | ':E: Measure IJ!I Bockmarks |Find address or place
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* Conditions for preserving tsunami deposits must exist In the most favorable circumstanc
» Scientists have to find out, perform analyses, publish results history at a given site cannot extel
* Analysts should carry out the hazard estimations more than a few thousand years
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Probabilistic Tsunami S-PTHA
Tsunami * mainly from seismic origin (~80% of the events)

Hazard Analysis * [ low-frequency/high-impact events
(PTHA) * | Sparse observations

\A Limited observation com

Tsunami hazard
. [Potential Tsunamigenic sources (geology) ]
* | Seismological information

* Numerical modeling

Scenarios Prob:
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Probabilistic Tsunami

Tsunami

S-PTHA

* mainly from seismic origin (~80% of the events)

Hazard Analysis
(PTHA) .

* [ low-frequency/high-impact events
Sparse observations

|

Tsunami hazard

\A Limited observation com

* | Potential Tsunamigenic sources (geology)
Seismological information

Scenarios Prob:

* Numerical modeling

Information flux

Step-1:
Probabilistic
earthquake model

Step-2: Tsunami
generation &
modeling in deep
water

Step-3: Shoaling
and inundation

Step-4: Hazard
aggregation &
uncertainty
guantification

probability

Hazard Curve

4 suite of hazard curves expressing the

uncertainty of the hazard model

lower
uncertainty

higher
uncertainty

intensity
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Earthquakes that directly cause a regional and/or teleseismic tsunami that is
greater in amplitude than would be typically expected from their seismic

moment magnitude Polet & Kanamori, 2009

Two families of simplified models:
Slumping-like displacement of accretionary wedge
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PROBABILITY MAPS

more effective to communicate the
hazard to administrators,

4  suite of hazard curves expressing the

uncertainty of the hazard model
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“Separation” between scientific input and

HAZARD CURVES, THRESHOLDS

MAPS

e Model for the Exceedance e Validation of the hazard
rate/probability for a given maps
time interval of different e Selection of the design
values for the hazard rate/probability/return WHY DO I. H
intensity, typically the flow period MAKE THISID
depth, or the height with e Selection of the design
respect to the sea level model uncertainty level
e Uncertainty of these e Safety factors
estimates

Here the desired level of risk
reduction is implicitly chosen
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“Separation” between scientific input and

HAZARD CURVES, THRESHOLDS

MAPS

For coastal planning
(evacuation maps) 4  suite

A+ 2500 vt ARP -

+ 84t percentile

Y/

-

e Model for the Exceedance e Validation of the hazard E
rate/probability for a given maps . 'ﬂe
time interval of different e Selection of the design Hes !

- ~2% in 50 yr uncert
values for the hazard rate/probability/return
intensity, typically the flow period B
depth, or the height with e Selection of the design
respect to the sea level model uncertainty level Similar approaches:

e Uncertainty of these e Safety factors - New Zealand inundation mappin

estimates + US ASCE7-16 Building Codes

Here the desired level of risk
reduction is implicitly chosen
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Alert Levels
i

Watch: run-up exceeding 1m

First version of National Coastal Planning is based on TSUMAPS-NEAM
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Alert Levels
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HAZARD CURVES, THRESHOLDS INUNDATION MAPS

MAPS

e Model for the Exceedance e Validation of the hazard e Selection of the design
rate/probability for a given maps inundation as a result of the
time interval of different e Selection of the design previous steps
values for the hazard rate/probability/return e Validation and refinement of
intensity, typically the flow period the maps
depth, or the height with e Selection of the design
respect to the sea level model uncertainty level

e Uncertainty of these e Safety factors
estimates

Here the desired level of risk
reduction is implicitly chosen
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Comparison of TTIT survey data from Kesennuma to Odunato, versus We adOptEd aGIS-b
attenuation based rule (ratie: 1/200, maximum possible runup: 35m) T apprOaCh fO"OWing :
empirical model of
' o propagation and
inundation.
o i (65 MR
o Following Fraser & P
PRRTLL LI _’L;; (2013), a linear atter
1B s rule between the R
) vavacess LENEET [Irvan
v (run-up) values and |
e maximum expected
inland inundation
LTI distance) is applied.
i distaince by G4,
e =
e Fraser & Power, 2013

The empirical relationship between run-up and inland wave penetration is based on the filed surveys and observations
recent and historic tsunami events, especially in the Pacific area, in particular that of Tohoku (Japan) in 2011.

Calculation of dry/wet pixels by GIS tools
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Section (not in scale) shows

the definition of the
boundary of the alert zones Attenuation rule between design run-up (R) and the

corresponding to the expected maximum inundation distance (D):
- 200 m of inundation every 1m of design run-up
- 400 m of up-river inundation every 1m of design run-up

S — B

/

Evacuation zone boundaries

Advisory e Watch levels

Run-up design

R is the calculated design run-up for each coastal sector
D is the maximum expected inundation distance - D(R)
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This sketch (not in

scale) shows the

method used to draw
inundations maps in

different coastal
morphology .

Sea level

Sea level

Attenuation rule between the maximum estimated run-up (R)
and the expected maximum inundation distance (D):

- 200 m of inundation every 1m of run-up

- 400 m of up-river inundation every 1m of run-up
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Digital Terrain Model Coast Line data
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Tsunami Map Viewer

SIAM - Sistema Allerta Maremoto indotto da sisma
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. For river beds, to take into account the lower resistance to inflow of the
tsunami wave, a scaled attenuation law was q,dopg’ea‘: .
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Tsunami Map Viewer

GV  ISPRA SIAM - Sistema Allerta Maremoto indotto da sisma
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» [ runup 10m 1
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~ A Working in progress!
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' In case of river stream

Dati preliminari, potranno subire forti modifiche.
-

Lavori in corso.
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Wet pixels necessary conditions:

1) The position of a generic point x is inside
the maximum potential inundation area;

2) The elevation of a generic point x is less
than or equals to the R value
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