° TSUNIAPS

EA M % * :
* *
* *
3 E 4 % *
Probabilistic ' Funded by
European Union

Humanitarian Aid &
Civil Protection

TSUnami Hazard E

PSfor the

MA
NEAM Region

End Users and Advisers

A @ @

PROTEZIONE CIVILE

Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile UNESCO

BOGAZICI UNIVERSITY

H KANDILLI OBSERVATORY and
a !Ma EARTHQUAKE RESEARCH INSTITUTE
2USGS - EP 'S
N
science for a changing world 4
EUROPEAN COMMISSION
JOINT RESEARCH CENTRE o
n Institute for the Protection and Security of the Gitizen Nauonall —
Eropean The Digecior of Oceanography & Fisheries

o
o*i—ﬁ

=

e e Sorm o e P i

A. Ba6eiiko “O npoekte TSUMAPS-NEAM” -- MockBa, MI'Y, 17 mas 2019



http://www.globaltsunamimodel.org

GTM

global
tsunami
model

i I
NG| Busw
E‘ Gz

GTM: HekoTopbIe (PaKTbI gedd UC I .

ambiente 23 UNIVERS1DAD

STITUTO NAZIONALE
E A

V' CrapT nHuumatuebl - lUGG MUTUHT MioHb 2015, NpoJo/mkeHne  sovssss
[INCKYCCUIA Ha nocneayrouwmx koHpepeHumsax AGU, EGU...

v" MapTHepbl BCTYNalOT B KOHCOPLMYM MyTeM MOAMNNCaHUS
CornaweHnsa o HamepeHuax (Letter of Interest)

v K HacTosLweMmMy BpemMeHn 34 napTHepa noanucasiun Lol’s
v OpraHnzaumoHHoin paboTtoit 3aHnmarotcs NGI n INGV

KoopouHamopeb! npoekma: Finn Lovholt (NGI) u Stefano Lorito
(INGV)
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http.//www.globaltsunamimodel.org

GTM _
global

sunami T e GTM:  BupgeHune n uenu

model

CoBMECTHbIMWN YCUTNAMW AOCTUIHYTb AeTaslIbHOro NoHMMaHUA oakTopos,
onpeaensarumMx CTENeHb PUcKa CBS3aHHOIO C LlyHaMu BK/KoYas NpoLecChl-ApanBepb!
pucka. GTM-KOHCOpUWYM HaUe/eH Ha:

* Pa3paboTky 1 nonynapusaunto coriacoBaHHbIX CTaHAapPTOB, “XOPOLUMX NPaKTuK” n
PYKOBOACTB AN NPoBeAeHNA BEPOATHOCTHOrO aHam3a yrpo3bl LyHamMun U pUCKoB
cBA3aHHbIX ¢ uyHamu (Probabilistic Tsunami Hazard and Risk Analysis: PTHA
NPTRA)

* Pa3paboTky 1 npegocTtaB/ieHne MoAeibHOro NopTdhonno ansa nposegeHna PTHA v
PTRA aHann3a

* PaspaboTKy rnobanbHbIX U permoHasnbHbIX pehepeHTHbIX BEPOSATHOCTHbIX KapT
Yrpo3bl U PUCKOB LlyHaMu, a Takke cTaH4apTM3NpOoBaHMsA npoLuecca /T0KaslbHOro
aHanm3a

*  ®dopMUpOBaHUE NaHenu aKkCnepToB oNa NPoOBeAEHNA U pesmsmﬁ aHa/1M30B

* BsaumopgelicTBue co CTarkxongepamu ansa obecnevyeHnsa kayecTsa v Hagsiexanwero
npeacraBneHnst pesynsTaTtoB aHa/n3a BK/ovasi pa3bsCHEHUS] OTHOCUTE/TIbHO
HeonpenesneHHoCTEN.
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Geographical Scope TSUMAPS
Jrap ' I NEAM

Probabilistic
TSUnami Hazard
ngor the

NEAM Region

Target coastlines (NEAMTWS)

TSUMAPS-NEAM target coastlines are
those of the NEAMTWS in Area of
Coverage Map of ICGS, IOC-UNESCO

Distribution of PQOls
North-East Atlantic: 1076
Mediterranean Sea: 1130
Black Sea: 137

Average spacing ~ 20 km

Distribution
~ IntereSIPO!)

e = gl |
==

- | e e

Working Group on Tsunamis and Other Hazards Related to Sea-Level Warning and Mitigation Systems (TOWS-WG)
Eighth Meeting Morioka, Japan 12-13 March 2015
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Hazard assessment workflow

- Hazard assessment: STEPS & Levels workflow -

Probabilistic
STEP 1 earthquake model

Regionalization . Earthquake rupture parameters for
L l » and seismic Magnitude-Frequency different seismicity modeling types
evels: Distribution (MFD)

datasets for each magnitude of the MFD

" Tsunami generation "
STEP 2 | & modeling indeep

\ water
Crustal model, topo- e Tsunami Tsunami
Levels‘ bathymetric datasets, el generation propagation model
. ! displacement

and DEMs, POIs model in deep water

STEP 3 Shoaling and
inundation
Topo-bathymetric datasetsand Amplification . .
L Leve|5' DEMs, bathymetric transects, and inundation Uncertallnty modelmglfor
. I tsunami hazard metrics
amplification factors model
Hazard aggregation
STEP 4 & uncertainty
‘ quantification
Elicitation of L P Comparison/test
. Combination of Quantification X .
Levels‘ ki . oy STEPS from 1-3 of uncertainty e t.sunaml ret':ords
tsunami DB & disaggregation
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Probability integration and Event Tree

Pr(W=>y, x,T)=1-exp(-A™(W=y, x)-T)
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Multiple-Expert Protocol to Manage Epistemic
Uncertainty (after SSHAC guidelines)

Different groups Critical choices based
with different roles on quantitative input
Actors Actions
( )
Pool of Trimming of Assignment
Experts Alternatives of Weights
Project
Manager
+
Technical Preliminary Pre assessment Assessment Dissemination
—
Integrator hazard model model model of results
+
Evaluation
Team
Intgrnal Review #1 Review #2
Reviewers
. J\. \ J

\ Participatory review
during the project

A. ba6eliko “O npoekte TSUMAPS-NEAM” -- MockBa, MI'Y, 17 mas 2019



Tectonic zonation

¥ _ | LLiy 1 z'qoo
{ kilometres

Tectonic Settings

I Active voicanoes ~ Contractional wedge I Transform zones proper

Back-arc and orogenic collapse [l Accretionary wedge Stable continental region
I Continental rift I shield [ stable oceanic region
I Oceanic rift Conservative plate margin
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Tectonic zonation

110 source zones
Tens of millions of
seismic scenarios

Regionalization 2017.07.13
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Seismic sources - Tsunami Modeling
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Hc (m)

Tsunami Modeling — Elementary Sources

Gaussian elementary sources

Distribute weights to “fill-up” initial sea
surface deformation
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Tsunami Modeling - Combining Mareograms

POI: med00800 / Src: 1-1-18929

0.15 T T T T T
raw ——
\ smooth ——
01 | ': _
|i A
0.05 [ | -
0 . —
-0.05 - —
_0-1 I ] J | | ] |
0 50 100 150 200 250 300

Employing LOWESS filtering with automatic smoothness to
derive wave characteristics needed to apply NGl local
amplification factors:

* Polarity

* Period
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Tsunami Modeling - from Off- to Onshore
|

inundation height

L
Offshore ----* IH as in IOC terminology
control maximum water level Flow
point depth
Run-up
Wave currents height

|<_ ___________________

Inundation length

Typical features for long wave
Run-up < Maximum inundation
Friction reduces the flow height

Amplihicaton tactors, pos, T=600s

AMMparic slion Bclods. ansa: fed (Sl i = 1074948

C— Hess eading l:'uuq‘h.
== el MRl PEal

For any given target point | I A I & | _ 3
Extract 40 nearby depth profiles s r ' o e e 20" i a
Run the 1HD LSW model for all combinations of the wave characteristics (polarity and period) for a selection of profiles

For each run
Measure surface elevation at 50 m depth and shoreline, compute the amplification factors
Use the median value of the amplification factor over all the simulated transects for each wave period
Store results (median amplification factor values) in a look-up table
Multiply factors with 2HD simulations results to compute the IH
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Examples of Hazard curves at coastal locations

Lisbon, Portugal Messina, Italy

TSUMAPS-NEAM - Hazard Model TSUMAPS-NEAM - Hazard Model
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TSUMAPS-NEAM Interactive Hazard Curve Tool
France
Romania
Alexandria, Egypt
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Map produced using the Mean of the Episternic Uncertainty. Inundation Height, meters
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Results: Probability and Hazard Maps
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Results: Probability and Hazard Maps
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TSUMAPS-NEAM Interactive Hazard Curve Tool
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Results Factsheet

Total number of scenarios: ~ 50 Min

Hazard curves calculated at 2,343 POls (North-East Atlantic: 1,076;
Mediterranean Sea: 1,130; Black Sea: 137) at an average spacing of ~20 km

For each curve, hazard values for mean, 2", 16", 50, 84, 98" percentiles
Probability maps for IH 1, 2, 5, 10, 20 meters
Hazard maps for Average Return Periods of 500, 1000, 2500, 5000, 10000 years

Interactive Web-based Hazard Map and Curve Tool
http.//www.tsumaps-neam.eu
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