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WALy & deposits/records evidence:
iy ' => PMT approach
\,' Cumbre Viejg‘. . X . .
e & -> M9 historical far-field

. seismic source in MTR: repeat
e Wy, uerto Rico Trenc . .
A V.. | of Lisbon 1755 (multiple

: _ Jh sources, various strike angl.)

-> M9 hypothetical far-field
seismic source in PRT:
designed as extreme event,
(600 yrs of full convergence)

-> Hypothetical Far-field flank

collapse of CVV with 80 or 450 m3 volume (extreme and most extreme
events), with return period (?) perhaps 1,000-100,000 yrs.

|___.5___| Dept. of Ocean

Hifi i Engineering, URI MEMA 07/12/2017




Tsunami sources: SMFs, seismic, volcano collapse

. Madeira Tore Rie

-~ ‘ v Y

Cumbre Vieja;
o .‘17’ -

-80 70  -60 -50 -40 -30 -20 -10

-> SMF friggered by earthquakes or not
can generate large damaging tsunamis
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-> SMF friggered by earthquakes or not
can generate large damaging tsunamis

-> SMF scars are widespread on US
Atlantic margin, but mostly old 1,000s of
yrs. But see 1929 Grand Bank SMF
tsunamis
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Tsunami sources: SMFs, seismic, volcano collapse
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Near-field SMF sources: Monte Carlo + proxies
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Case study of US East Coast SMF: Currituck
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" Near-field SMF sources: West Bahamas Banks
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Far-field source modeling : M9 MTR
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Far-field source modeling : M9 PRT
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CVV Flank Collapse source (450 km?3)

-> Surface elevation
(meter) after 20 min
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CVV Flank Collapse source (450 km?3)

time = 00:20:00

10
-> Surface elevation 20 - -5
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CVV Flank Collapse source (450 km?3)
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Currituck SMF proxies in areas 1 to 4
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Deformation is being studied
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Currituck SMF proxies 1: rheology effect
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Currituck SMF proxies 1: rheology effect

-> Hudson River CRT proxy
elevation at 5 m isobath
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s => Comparing rigid slump
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Comparing coastal impact CVV/SMF/PRT

SMF-1 (rigid slump) 1h18’ PRT (4h)
km3) (8h)

-> Similar patterns of nearshore waves are observed for all sources
-> Coastal wave height distribution suggest fsunami coastal hazard is

controlled by nearshore bathymetry, particularly that of a wide shelf.
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Comparing coastal impact CVV/SMF/PRT

impact
(Shelby et al., 2016)

-> Tide effects are not included
in 15t generation maps
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- Comparing coastal impact CVV/SMF1-4/PRT h
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Discussion - East Coast Risk

=> Return periods are needed to assess risk => fufure work on PTHA ?

=> Realistic SMF rheology needs to be considered => ongoing work

=> Last major PRT earthquake was in 1787 (M8.1); is a 200-300 year
return period possible for a 600 year M9-PRT event ?

Discussion during USGS workshop (Boulder 2016)
* No EC SMF has been found that is more recent than 10,000 years (but 1929)
* Main SMF trigger is seismicity => slope stability analysis with peak horizontal

earthquake acceleration (Approach in Grilli et al.’s, 2009 MC work)
* Maximum PRT event is linked to whether plates are coupled or uncoupled
=> No apparent consensus at USGS on this (100s to 1,000s of years) and need

for more paleo-tsunami work in the PRT area to help decide.
- aiemy  Dept. of Ocean
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Discussion - East Coast Risk

ee Cape Verde mega-tsunan Ka ago, 200+ m runup; Ramalho et al., 20

Discussion during USGS workshop

* No guidance from USGS as they are not funded to study these volcano failures
3) SMF siting and rheological properties have major influence on coastal
hazard
=> Need for geological/geotechnical data, siting, ... for east coast SMFs

Discussion during USGS workshop (Boulder 2016)
* USGS (Chaytor’s group) will provide data based on recent field survey

* This can be fed into more accurate MC studies of east coast landside tsunamis
4) Geist et al. (2014,2015) study of 2013 EC meteotsunami => 1-2 m runup

can be expected on a 100-200 y time scale -> similar risk => ongoing work
raiumy  Dept. of Ocean

THEET  Engineering, URI MEMA 07/12/2017




Meteo-tsuamis hazard (ongoing)
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-> June 13, 2013 EC meteotsunami -> 2 m waves off of New Jersey
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Location of Maps Generated for the Upper East Coast
(FY10-12)
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Basis for local mapping: NGDC Nantucket DEM
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Nesting of computations from large to small scale
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Comparison of tsunami inundation
line and Storm Surge hazard maps

Tsunami inundation is dominant in
areas directly facing open water.

In the areas behind barrier islands
or other protected areas, storm
surge effects are dominant.
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Wave Ray Analysis
To investigate the hypothesis of the bathymetric features
determining the propagation pattern of tsunamis, a wave ray
analysis over the shelf is being performed.

We traced more than 3000 rays with various angles in the
north direction originating from the south to replicate the PR
source. Also, we performed the same analysis for waves
propagating toward the west to replicate the CVV source
conditions.
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PURPOSE OF THIS MAP

1o identiy their tsunami hazard. This map is not a legal document and
does not meet disclosure requirements for real estate transactions nor
for any other regulatory purpose. The inundation map has been
obtained through using the best available scientfic information. The
inundation line represents the maximum tsunami runup extent utizing

of extrome, yet scientifcally realistic, tsunami sources. This

12D is supposed 1o porray the worst case scenario and d
provide any further information about the retur periods of the events
studied here.

MAP BASE

Topographic base maps prepared by U.S. Geological Survey as part of
the 7.5-minute Quadrangle Map Serles (originally 1:24,000 scale).
Tounami inundation line boundaries may reflect updated digital
topographic data that can diffr significantly from contours shown on the
base map.
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The National Tsunami Hazard Miligation Program (NTHMP), the

University of Delaware (UD), and the University of Rhode Isiand (URI)

make no representation or warranties regarding the accuracy of this
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