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Principios de Acustica submarina
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* El sonido viaja diferente en agua y en aire.
* 4.3x mas rapido: 343m/s << 1482m/s




El sonido en el mar — perfil de velocidad
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Ecuacién del SONAR -pasivo
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Tipos de propagacion acustica submarina
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El sonido es fundamental en el océano, ya
que es el principal medio de
comunicacién entre los organismos.

Zona Zona
Zona oceénica , heritica 1 intermareal




Paisaje acustico
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Fuentes de ruido submarino

e Categorias de fuentes de
ruido (Shannon et al. 2016)

o Ambiental

o Transporte (vehiculos,
embarcaciones, aeronaves no
militares)

o Industrial (estudios sismicos, SOFARGHANNEL
I nsta Ia Cio’ n d e estru Ctu raS) 500-1000 METERS BELOW SURFACE

o Militar (explosiones, disparos,
aviones, sonares)

o Recreacidn (barcos para
avistamiento de ballenas,
recorridos aéreos en
helicépteros)

o Otros (sintético, indefinido)



Viendo hacia el futuro
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Interferencia del ruido en frecuencia
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Interferencia del ruido en escala espacio-temporal
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Como se mide el ruido?



Presion Sonora y decibelios

* Fuerza por unidad de area. —> Scale(dB)

Con que fuerza se mueven las
particulas en el medio.

il

* Depende de la Fuente

* Escala logaritmica — decibelios
* 1uPa referencia

* dBs en agua y en aire NO SON lo
mismo (61x mas en agua)
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Leq y SEL (no todos los dB son iguales)
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Impacto de ruido en animales

Environmental noise
(can affect any combination of the following systems)

ructure [ Physiological/ Behavioral
systems ecology
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(Kight & Swaddle 2011)
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Ballena Franca
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Figure 2. Underwater noise associated with the life cycle of an OSW farm area, including during site surveys,
construction, operations and maintenance, and decommissioning. lllustration from Mooney et al. (2020).
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Onset of Permanent Threshold Shift (PTS) (NMFS 2018)

PTS Onset for Impulsive and Non-impulsive Sources (NMFS 2018)
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Union Europea
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Figure 2: Illustration of the assessment procedure applied to the North Sea.
The practical implementation (see Figure 2) is as follows:

e Defimtion of the Management Area

e Determination of the assessment area’habitat of the indicator species

e Evaluation of completeness and quality of the data

e Consideration of Level of Onset of Biological adverse Effect (LOBE)

NEWS ARTICLE | 29 November 2022 | Directorate-General for Environment

Zero pollution and Biodiversity: First ever EU-wide limits for underwater
noise

Underwater noise due to human activities at sea can harm marine biodiversity, leading for example
to hearing impairment and behavioural disturbances. EU experts have adopted recommendations on
maximum acceptable levels for impulsive (for example from oil and gas exploration and extraction)
and continuous (such as from shipping) underwater noise.

Commissioner for the Environment, Oceans and Fisheries, Virginijus Sinkevicius, said:
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