
IOP Conference Series: Earth and
Environmental Science

     

OPEN ACCESS

Changes in underwater sound propagation caused
by ocean acidification
To cite this article: Tatjana Ilyina et al 2009 IOP Conf. Ser.: Earth Environ. Sci. 6 462007

 

View the article online for updates and enhancements.

You may also like
Climatic modulation of recent trends in
ocean acidification in the California
Current System
G Turi, Z Lachkar, N Gruber et al.

-

Wave mode computing method using the
step-split Padé parabolic equation
Chuan-Xiu Xu,  , Guang-Ying Zheng et al.

-

PROPAGATION OF ACOUSTIC AND
INFRARED WAVES IN NATURAL
WAVEGUIDES OVER LONG DISTANCES
L M Brekhovskikh

-

This content was downloaded from IP address 3.138.114.38 on 25/04/2024 at 14:29

https://doi.org/10.1088/1755-1307/6/46/462007
https://iopscience.iop.org/article/10.1088/1748-9326/11/1/014007
https://iopscience.iop.org/article/10.1088/1748-9326/11/1/014007
https://iopscience.iop.org/article/10.1088/1748-9326/11/1/014007
https://iopscience.iop.org/article/10.1088/1674-1056/ac6940
https://iopscience.iop.org/article/10.1088/1674-1056/ac6940
https://iopscience.iop.org/article/10.1070/PU1960v003n01ABEH003263
https://iopscience.iop.org/article/10.1070/PU1960v003n01ABEH003263
https://iopscience.iop.org/article/10.1070/PU1960v003n01ABEH003263
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvqd_tns7cfkQnLmPPO8Hkc8ha4TB7-ncUJonCk0V9LR0pcU8xoOQDjcMzbdDlhikIlU7hIquIVXjnLWuUfCYVUeSgJwKiD_0nbmBek-gM7nl6UFr65I22wxQ8MN6d2SSNJQBcyLlsenmj_pjwZLUSw1GglYmEIPnRDCGOER9lArUugWHvMmBbLUGC5glhzXsl2vllx8trADydnvSVyu_kD2ODfqvVOu6HD50OVE_oR3demGU-ID-S46ayzFPVeqFecvXbbmeQ9-psJAmkDRa7RAyCbJm8tMuSseoo4pV6ES78en4iRuK3lC3_7D9t8TiDbcxAe213nBsUe5VPVOIE&sig=Cg0ArKJSzC8MwLAQPRnj&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


S46.07 
Changes in underwater sound propagation caused by ocean acidification 
Tatjana Ilyina(1), R Zeebe(1), P Brewer(2) 
(1) University of Hawaii, Department of Oceanography, Honolulu, HI, USA 
(2) Monterey Bay Aquarium Research Institute 
 
Low-frequency sound (up to ~10 kHz), which is produced both by natural phenomena (e.g. rain, wind, 
waves or sea ice) and by human activities (e.g. use of sonar systems, shipping, and construction) can travel 
over thousands of kilometers in the ocean. This property is extensively used for human technical 
applications, as well as by marine mammals for social interactions. Sound attenuation in the low-frequency 
range is primarily due to boric acid relaxation and is a function of the seawater pH. As anthropogenic carbon 
dioxide (CO2) invades the ocean, the seawater becomes less alkaline and its pH decreases, a process termed 
ocean acidification. Surface ocean pH has already fallen by about 0.1 units compared to preindustrial levels 
as a result of oceanic uptake of anthropogenic CO2. Model studies predict a further decrease in the pH by 
about 0.6 units in the next 300 years. This changes borate ion speciation, reducing the sound absorption 
coefficient, and thus making oceans noisier in the audible range. We use a global carbon cycle model 
HAMOCC to calculate and project changes in seawater sound absorption resulting from ocean acidification 
during the years 1800-2300. The model is forced with anthropogenic CO2 emissions according to the 
‘Business as Usual’ IPCC scenario A1B, which peak at about 16 GtC/yr in the year 2050 and decline 
afterwards. Based on model predictions, we aim at quantifying the magnitude and the time scale of changes 
in the underwater acoustics caused by ocean acidification. Along with the ongoing increase of human 
activities at sea, decreased sound absorption in the audible range will amplify the ambient noise level in the 
oceans. Our focus is to determine where in the ocean and at what depth these perturbations will occur. Our 
model projections of changes in the underwater sound absorption can be used to study the yet unknown 
implications for marine life, scientific, commercial, and naval applications that are based on ocean acoustics. 
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