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Full-wave Ambient Noise Tomography of Mt Rainier volcano, USA
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Mount Rainier towers over the landscape of western Washington (USA), ranking with Fuji-yama in Japan, Mt
Pinatubo in the Philippines, and Mt Vesuvius in Italy, as one of the great stratovolcanoes of the world. Notwith-
standing its picturesque stature, Mt Rainier is potentially the most devastating stratovolcano in North America,
with more than 3.5 million people living beneath is shadow in the Seattle-Tacoma area. The primary hazard posed
by the volcano is in the form of highly destructive debris flows (lahars). These lahars form when water and/or
melted ice erode away and entrain preexisting volcanic sediment. At Mt Rainier these flows are often initiated
by sector collapse of the volcano’s hydrothermally rotten flanks and compounded by Mt Rainier’s extensive snow
and glacial ice coverage. It is therefore imperative to ascertain the extent of the volcano’s summit hydrothermal
alteration, and determine areas prone to collapse. Despite being one of the sixteen volcanoes globally designated
by the International Association of Volcanology and Chemistry of the Earth’s Interior as warranting detailed and
focused study, Mt Rainier remains enigmatic both in terms of the shallow internal structure and the degree of sum-
mit hydrothermal alteration. We image this shallow internal structure and areas of possible summit alteration using
ambient noise tomography. Our full waveform forward modeling includes high-resolution topography allowing us
to accuratly account for the effects of topography on the propagation of short-period Rayleigh waves. Empirical
Green’s functions were extracted from 80 stations within 200 km of Mt Rainier, and compared with synthetic
greens functions over multiple frequency bands from 2-28 seconds.



