
NEED 
The Navy models the effects of explosions to deter-
mine the potential impacts to marine species 
(mammals, sea turtles, fish and birds). The current 
models are validated using in situ data recorded for a 
subset of the types of explosive events that the Navy 
uses in training and testing activities. However, these 
data may not fully represent the sound source charac-
teristics and propagation conditions that could be 
generated by larger explosions in more variable 
training and testing environments. In particular, data 
are needed for activities that involve in-air explosions 
occurring less than 10 meters above the sea-surface. 
Therefore, the Navy seeks to collect additional data 
on a broader range of charge sizes (from 20 to 250 
lbs.) and at a variety of distances/depths to improve 
the validation of the Navy’s Acoustic Effect Model 
(NAEMO) explosive propagation, and to ensure that 
predictions of effects to marine species are as accu-
rate as possible.  

SOLUTION 
This project is working to characterize the acoustic 
field of Naval Air Systems Command (NAVAIR) opera-
tional ordinance deployed on the Point Mugu Sea 
Range. The project team, from the Applied Physics 
Laboratory (APL-UW), will collect and provide to the 
Navy a set of well-documented and calibrated meas-
urements of the underwater and airborne acoustic 
field produced by explosions that occur less than 10 
meters above the surface of the water. 

METHODOLOGY 
The initial field plan mirrors that employed in LMR 
Project 35, which was conducted in July 2023 to 
measure the propagation of explosions just under the 

sea-surface. The current project will reuse much of 
the equipment from that project.  

As part of detailed field planning, the team will model 
airborne sound propagation, which will expedite the 
initial analysis and verify data quality. The modeling 
work will be conducted in 2025 using data collected 
during Project 35 for verification.  

To accommodate uncertainty around Sea Range oper-
ations scheduling, the team has built in deployment 
flexibility. This includes using a mix of drifting 
acoustic recorders, with sensors and recorders 
suspended below the surface float, as well as bottom 
deployed recorders.  

An acoustic recording system being  
deployed for resting on the seabed.    
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As currently configured, the sensors will be 
deployed both below the water at the source loca-
tion and above water on surface buoys to document 
the sound field on both sides of the air-water 
boundary. The APL-UW team plans to distribute 
acoustic receiving devices within a 20-km range 
from the detonation, covering range and depth to 
fully measure propagation effects in the underwater 
sound field. Drifting receivers will be instrumented 
with satellite geo-tags to monitor buoy positions for 
search-and-recovery.  

Data collected in the field in 2026 will be analyzed 
to provide a more thorough description of the 
airborne source coupling, which will be useful in 
developing a systematic model of the underwater 
noise generated by these airborne explosions.  
This analysis will provide a pathway to adapt the 
NAEMO predictions of underwater sound from such 
airborne explosive exercises. 

SCHEDULE 
Verification modeling and field plan design will be 
completed in 2025 and early 2026. Field measure-
ments are targeted for 2026, followed by detailed 
analyses. Results reporting and datasets are expected 
by the close of 2026. Note that this schedule is highly 
dependent on Navy Range scheduling. 

NAVY BENEFITS 
The data collected directly apply to improving the 
accuracy and verification of NAEMO-based predic-
tions of underwater sound fields from in-air explo-
sives at both close and long ranges.  

PRODUCT AND DELIVERABLES 
The key deliverables and products will include the 
final field plan and unprocessed data with associated 
calibration and sampling configuration. The final field 
report will provide a detailed description of the meas-
urements, essential meta data and summary of the 
environmental data (sound speed profiles, wind and 
sea-surface conditions) collected during the field effort. 
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About the LMR Program 
The LMR program’s fundamental mission is to support the Navy’s ability to conduct uninterrupted 
training and testing, which preserves core Navy readiness capabilities. LMR is an applied 
research program that funds Navy-driven research needs to support at-sea compliance  
and permitting. For more information, contact the LMR program manager at 
exwc_lmr_program@us.navy.mil or visit exwc.navfac.navy.mil/lmr.


