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CTBT IMS: a window into a century of global
soundscapes (1920-2020)

Sound energy density between 50 and 100 Hz in the northeast Pacific Ocean increased roughly in proportion
with global shipping tonnage in the second half of the 20th century, consistent with expectation for ambient
sound dominated by contributions from distant shipping. Increases were larger in the frequency range 10-40
Hz than can be explained by increased tonnage alone, with largest increases in the 32 and 40 Hz decidecade
bands. We constructed a global sound energy budget using a theoretical model that estimates the contributions
from ships and baleen whales to the total. We calibrated the energy budget using measurements from six
hydroacoustic stations from the Comprehensive Nuclear-Test-Ban Treaty International Monitoring System
(IMS), supplemented by measurements in the northeast Pacific and northwest Atlantic Oceans. The IMS and
sound energy model, combined with known or estimated changes in the number of sound sources, provide a
window through which we can view a century of past soundscapes between 1920 and 2020, analyse the sources
responsible for global sound energy and thus investigate the causes of the larger than expected increases at
32 and 40 Hz.
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