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Momentum Flux
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PTHA Comparison for Newport, Oregon

Park et al., 2018 ASCE 7-16 DOGAMI “M”
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Figure 7: Comparison of maximum extent of tsunami inundation in Newport, Oregon, for (a) present study with AEP = 0.0004,
(b) ASCE Tsunami Design Geodatabase (TDG) for AEP = 0.0004, and (c) DOGAMI TIM, ‘M’ scenario (b and c are courtesy of
ASCE TDG and Oregon Department of Geology and Mineral Industries).

Park H, DT Cox, AR Barbosa (2018) “Probabilistic Tsunami Hazard Assessment (PTHA) for Resilience Assessment of a Coastal Community,” Natural Hazards,
https://doi.org/10.1007/s11069-018-3460-3.
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Rapid Visual Screening of Buildings for Potential Seismic Hazards
FEMA P-154 Data Coliection Form
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Example of building damage assessment (at AEP = 0.001)

Photo taken by Hyoungsu Park, at Seaside Field trip (July, 14, 2015)
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Example of building damage assessment (at AEP = 0.001)
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Fragility curves (Suppasri et al., 2013) for collapse damage




Example of building damage assessment (at AEP = 0.001)
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Example of building damage assessment (at AEP = 0.001)
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Example of building damage assessment (at AEP = 0.001)

Fragility curves (Suppasri et al., 2013)
for Collapse damage
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Probability damage at AEP = 0.001 (~1,000 year event)
at CSZ with S2013 model (h Collapse DS)
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Earthquake Only Tsunami Only Combined

AEP=0.001
1,000 years
Park, H, MS Alam, DT Cox, AR Barbosa, JW van de Lindt (2019) “Probabilistic seismic '@ { ;
and tsunami damage analysis (PSTDA) for the Cascadia Subduction Zone applied to BRI 7/ ST o e
Seaside, Oregon,” International Journal of Disaster Risk Reduction, 35, 101076, i._"F_:. ol TSU + EQ
https://doi.org/10.1016/j.ijdrr.2019.101076. I~ s -:Ii. Loss total: 1,230 M
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Economic Risk (x $1000/yr)

Annualized Risk for Building Damages in Seaside
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(lifeline) infrastructure networks
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Annualized Risk for Building Damages in Seaside
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Sanderson D, S Kameshwar, N Rosenheim, DT Cox (2021) “Deaggregation of multi-hazard damages, losses, risks, and connectivity: An application to the joint
seismic-tsunami hazard at Seaside, Oregon,” Natural Hazards, https://doi.org/10.1007/s11069-021-04900-9.



Uncertainty in the
building stock
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Tax assessor

Sanderson D, DT Cox (2023) “Comparison of national and local building inventories for damage and loss modeling of
seismic and tsunami hazards: From parcel-to-city-scale” International Journal of Disaster Risk Reduction,
https://doi.org/10.1016/j.ijdrr.2023.103755
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Sanderson D, DT Cox (2023) “Comparison of national and local building inventories for damage and loss modeling of seismic and tsunami
hazards: From parcel-to-city-scale” International Journal of Disaster Risk Reduction, https://doi.org/10.1016/j.ijdrr.2023.103755
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Uncertainty in the
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Distribution of expected debris volume (m3) per unit area (hectare) for 1000 year event without
advection. (a) Volume of total debris from EQ+TSU, (b) Volume of buoyant debris only from EQ+TSU.
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Advection of buoyant debris from PSTDA at AEP = 0.0004 (2,500 yr)

Thresholds: 3m, 0.5m/s 1m, 0.3 m/s 0.5m, 0.2 m/s
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Park H, DT Cox (2019) “Effects of advection on forecasting construction debris for vulnerability assessment under multi-hazard earthquake and tsunami,”
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Post-event Community Connectivity and Access to Critical Facilities

Parcel connectivitiy
Immediate post-event
Fira slation B Schocis

Roads s Hosmpal
— Cipan

Closed {Sebria)

Closed {fooding)
— Cloaed (debns + Sooding)
Parcels

Ciscannescisd
Connecied
Km
| 0.75 1.5

Table 1
Likelihood of accessing hospitals and the high school immediately after
tsunami events.

{a) Connectivity to hospital
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(b) Connectivity to high school

Kameshwar S, H Park, DT Cox, AR Barbosa (2021) “Effect of disaster debris, flood duration, and bridge damage on immediate post-tsunami connectivity,”
Int. J. Disaster Risk Reduction, https://doi.org/10.1016/j.ijdrr.2021.102119.
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» Effect of earthquake damage on the tsunami casualty: EgagstrieEd &
o EQ damage increases building evacuation time. &

o EQdebris increases pedestrian evacuation time.
* Work in progress:

o Risk-based modeling for EQ + Tsu

o Inclusion of tourist in life safety and risk

o Impact of structural retrofit on building egress and road debris
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Amini M, DR Sanderson, DT Cox, AR Barbosa (2023) “Evaluating structural retrofit and land use policy options for multi-hazard earthquake and
tsunami risk reduction for life safety and damage in a coastal city,” Natural Hazards, https://doi.org/10.1007/s11069-023-05937-8
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Thank you!

Dan Cox
(dan.cox@oregonstate.edu)

E;simnp Center for Risk-Based Community Resilience Planning
—l//g A NIST-funded Center of Excellence
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