
Science that saves the world - from 
forefront science to more resilient 

societies. 













The offshore turbidite & 
sediment record

The onshore tsunami & coastal 
uplift/subsidence record
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A micromechanical model of rate and state friction: 1. Static and 
dynamic sliding, Perfettini and Molinari, 2017 (NO pictures!) 
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Submergence-drowned forest, Copalis 
river, Washington

Terraces uplifted by ancient earthquake, 
surrounded by high-priced real estate 
(Seattle).





Crustal Tacoma fault earthquake-triggered tsunami maximum 
inundation reaches ~12 feet, flooding begins in Tacoma area 
within ~5 min (from WA Dept. of Natural Resources). USGS pilot project; lacks splay fault and shaking-triggered 

landslide sources.
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From Wirth & Frankel, 2017



Sub-event 1;  Mw 8.5 Sub-event 2; Mw 9.0, starts 35 s later

high-frequency 
radiation

Slip (m)

low-frequency 
radiation
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Brothers et al., 2015
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Earthquakes

Loading: tectonic motion, creep

Where: fault surfaces

≈

≈

Landslide-quakes

Loading: gravity, rockslide movement

Where: sediment/basement interface

Ice-quakes

Loading: gravity, glacial slip

Where: ice/bed interface

Sources: Asperities 
(geometric,  lithologic 
irregularities)







modeling & high-resolution data elucidate mechanics of cascading 
phenomena 




