
NEED
The Navy models the effects of explo-
sive detonations to determine the
potential impacts to marine species
(mammals, sea turtles, fish and birds).
The current models are validated using
in situ data recorded for a small subset
of the types of munitions—largely data
from small explosive charges in
shallow water depths—that the Navy
could use in training and testing activi-
ties. These data may not fully represent
the sound source characteristics and
propagation conditions that could be
generated by larger size charges in
more variable training and testing envi-
ronments. Therefore, the Navy seeks to
collect additional data on a broader
range of charge sizes and at a variety
of distances/depths to improve the vali-
dation of the Navy’s Acoustic Effect
Model (NAEMO) explosive propaga-
tion, and to ensure that predictions of
effects to marine species are as accu-
rate as possible. 

SOLUTION
This project will conduct a set of 
well-documented and calibrated
underwater acoustic field measure-
ments associated with explosive deto-
nations. It will include measurements at both very
close range and longer ranges that are influenced by
multipath reflections, changing bathymetry and
sound speed conditions. Results will be used to
update NAEMO, which simulates potential impacts
on marine species.

METHODOLOGY
For the near-field measurements, the team will
deploy acoustic measurement instrumentation at two
sites, arranged to measure both a direct waterborne
path between the explosive source and the receiver 
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and a path reflected from the seabed. A vertical line
array (VLA) will be used to measure the bottom
reflection and tourmaline sensors deployed from a
surface buoy will be used to measure the direct
waterborne path. The surface buoy will house an
airborne hydrophone to provide more information
on the location of the explosion. Data from both
near-field sites will be compared and used to esti-
mate the location of the explosion. 

There will be three far-field measurement sites,
arranged to characterize propagation effects. These
will be configured to provide data on effects of
varying depths and distances from the explosive
source. Each site will be equipped with VLAs to
collect site-specific data, which will encompass
varying depths (up to 1000 meters), thermocline influ-
ences and overall acoustic field. The equipment also
will collect essential environmental data, such as
water sound speed and surface wave spectra, needed
for the modeling and interpretation of the observa-
tions of acoustic propagation.

SCHEDULE
This three-year project will include two rounds of
explosive measurements, one during each of the first
two years. In year one, equipment will be procured,
instrumented and tested. For each round of measure-
ments, equipment will be deployed, explosive meas-
urements will be collected and equipment then
recovered during a period encompassing 3–5 days.
Initial data reports and final test reports will be

completed each year following the tests. An optional
field trial may be conducted in year three as deter-
mined by the LMR program.

NAVY BENEFITS
The data collected directly apply to improving the
accuracy and verification of NAEMO-based predic-
tions of underwater sound fields from explosives at
both close and long ranges. This is critical to
improving the Navy’s analysis of the effects of explo-
sive sources on marine species.

TRANSITION
Data will be provided to the LMR program and
NAEMO team, along with the final reports. A manu-
script for journal submission, as coordinated with and
approved by the LMR program, will be prepared.
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