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Global infrasound network

Infrasound stations are deployed as multi-sensor stations (arrays) to be able to (1) detect coherent
waves in a background of incoherent noise and (2) estimate the wavefront directivity

Turbulence filter

Windless Bight, Antarctica

Bavaria, SE Germany

Ascension Island
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Station response and waveform data

15 January 2022 Hunga Tonga eruptionInfrasound array IS26, Bavaria, Germany



National networks

• Differential and absolute pressure sensors
• Initially self-developed by labs around the world
• These days also commercially available

Miniature / MEMS sensor technology is a recent trend



The boundary layer and infrasound detectability

• Boundary layer conditions determine 
the turbulence conditions near an 
infrasound microbarometer and 
therefore the detectability

• Turbulence-turbulence, turbulence-
mean shear and stagnation pressure



Measuring up to 200 m 



The boundary layer and infrasound detectability

Smink et al., 2019







Sonic boom detection





Seismo-acoustic coupling

Numerical simulation of  seismo-acoustic coupling for 
two plane waves at diff incidence angles



A simple two-layer solid-fluid simulation predicts seismic body waves, surface waves and direct acoustic arrivals
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Seismo-acoustic coupling
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Seismo-acoustic coupling
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Seismo-acoustic coupling
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Seismo-acoustic coupling
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Seismo-acoustic coupling
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0.35-4 Hz band 1-3 Hz band
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Ouden et al., GJI, 2020

Classic beamforming Hi-resolution beamforming

Microbaroms are continuously 
detected as background acoustic 
noise

Knowledge of microbaroms

1. Understand infrasound noise 
background for verification 
work

2. Use for atmospheric remote 
sensing (Donn-Rind, 1970s)

3. Use for ocean-wave model 
validation?

High-resolution multi-source 
beamforming is a useful tool

Microbaroms
Campus & Christie, 2009
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McKee et al, 2021

Microbaroms observations during a volcanic eruption 

Ulawun volcano 2019, 
IS40 (P.-New Guinea)
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Ouden et al., GJI, 2020

Classic beamforming Hi-resolution beamforming

Microbaroms are continuously 
detected as background acoustic 
noise

Knowledge of microbaroms

1. Understand infrasound noise 
background for verification 
work

2. Use for atmospheric remote 
sensing (Donn-Rind, 1970s)

3. Use for ocean-wave model 
validation?

High-resolution multi-source 
beamforming is a useful tool

Microbaroms
Campus & Christie, 2009
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Wind screens
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Den Ouden et al., Atm. Meas. Tech., 2021

Take-off for a near-source measurement
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Waxler, 2007

Den Ouden et al., GRL, 2021

Le Pichon et al, 2011



April 1, 2022

Royal Netherlands Meteorological Institute 40

Ocean wave-wave 
interaction
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Waxler, 2007

Den Ouden et al., GRL, 2021

Le Pichon et al, 2011
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Den Ouden, GRL, 2021

Models and observations at different sites



43

Time-dependent 
soundscape for a 
moving receiver

Locations of wandering albatross

Den Ouden, 2022
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Time-dependent 
soundscape for a static
receiver

Station IS23 – Kerguelen Island

Den Ouden, 2022
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A climatology of five year of microbaroms at Kerguelen

Den Ouden et al, 2022, GJI

model

observations

difference
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A climatology of five year of microbaroms at Kerguelen

Den Ouden et al, 2022, GJI

model

observations

difference
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The (infra)sound of climate change
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Infrasound sources around I18DK

Evers et al., GRL, 2022 (in review)
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Infrasound event detections for 18 summers

Evers et al., GRL, 2022 (in review)
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Qaanaaq glacier: detections versus modeled discharge

Evers et al., GRL, 2022 (in review)



51

Qaanaaq glacier: driven by atmospheric temperature

Evers et al., GRL, 2022 (in review)
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Sea-terminating glaciers: 
driven by seawater temperature 

Evers et al., GRL, 2022 (in review)
Campus & Christie, 2009



Arctic landslides in a 
warming climate

- A 100-m tall tsunami wave was triggered by a 
massive landslide in June 2017

- Seismo-acoustic measurements can help in 
understanding the landslide dynamics



Vincent van Gogh - Fishing in Spring, the Pont de Clichy (Asnières) (1887)



Smets, Assink et al., JGR, 2016



Smets, Assink et al., JGR, 2016



Smets, Assink et al., JGR, 2016
























