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Seismic observations are becoming increasingly important to understand the dynamics behind non-earthquake 

natural hazards including debris flows, landslides, and volcanic eruptions. Yet, challenging observation 

environments and the lack of theoretical models hinder the interpretation of observed seismic signals. We will 

present two examples on the challenges in observing and analyzing natural hazards from seismic data. First, we 

will demonstrate how a new mechanistic physical model can be applied to understand the high frequency (> 1 Hz) 

seismic ground motion of debris flows, as observed from the devastating debris flows in Montecito, California on 

9 January 2018. The amplitude and frequency characteristics of the seismic data can distinguish debris flows from 

other seismic sources and enable the estimation of debris-flow speed, width, boulder sizes, and location. Secondly, 

we will describe the challenges in characterizing volcanic events, especially the source location and mechanism, 

because of the shallow source depth, significant non double-couple components, and complex velocity structure. 

Our study of the 2018 Kilauea volcanic eruption found that combining multiple types of geophysical data from 

broadband seismometers, accelerometers, and infrasound is critical to overcome observational trade-offs and 

characterize the large M4.7+ seismic events. Seismic moment tensor inversions using near and far field stations 

were used to resolve the isotropic contribution, which describes the pressurization activity of the magma reservoir, 

and the faulting behavior of the caldera collapse. Infrasound and particle motion analyses further provide the 

crucial constraints on source depth and location which are difficult to determine from seismic source inversions 

alone and can cause bias in the resolved moment tensors.  
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