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Abstract
The aim of this paper is to detail the procedure to calculate the C parameter in the
spreading factor. This factor is the most important because is the main reason of
the pressure level fall. Calculating the C parameter with
more accuracy it provides better information of the environment.
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INTRODUCTION
Nowadays numerous studies and activities are realized in marine environment. Many of these in the communication field through the acoustics modems, and in the study of the life in ocean ecosystems.
The aim of the paper is to detail the spreading calculation process in seawater in
function of the generator that it’s used.
The basic equation is (1): Where: SL is the source level, RL is the receipt level and
TL is the transmission loss.

RL = SL-TL (1)
In transmission loss component (2) is included different factors. A factor is the
energy loss owing to the propagation of the wave in the fluid, in this case in seawater. Other contribution is the absorption of the environment and the last contribution is the echo factor. The echo factor is produced by reflection in the
sea surface and the seabed.

TL = C · log r · 1000 + a · r - Techo (2)
In (2) r is the distance between the source and receiver, expressed in km. The attenuation index is α [1] and T echo is the echo contribution. The alpha parameter is function of the temperature, salinity, pH and depth. The paper objective
is the quantification of the C parameter expressed in (2). In an ideal case the
parameter C has two possible values. The C value is 20 for the spherical propagation, and the C value is 10 for the cylindrical propagation. However, in the
reality the C value is between 10 and 20.
EQUIPMENT
The equipment that was used is the follow:
- Source sound pressure generator, LL9642T, Fig. 1
- The receiver used is the hydrophone Brüel, type 8103, Fig 2, for test to real
value of the source sound generator.
- The receiver used is the Bjørge Naxyx Ethernet Hydrophone, type 02345, Fig. 3.

Figure 2. Hydrophone B&K, type 8103

Figure 3. Hydrophone (Bjørge Naxyx Ethernet Hydrophone 02345 )
DEVELOPMENT
The development includes three tests. The first and second tests are for characterize the source and the third test is for C calculation.
The signal generator process sequence is as follows: first the signal is
generated with the function waveform generator HP33120A. This signal is
amplified for the transducer’s amplifier, and then the transducer generates
the signal. The first test is to find the amplified factor. For this test the waveform
generator gives a signal and with a multimeter is measured the output signal.
Using this value and the manufacturer specifications, the TVR table for various
frequencies, the output pressure is calculated. This value is theoretical value,
and for this reason is necessary to find the real value with the second test. In
this test is used a nylon semicircle of 1 meter of radius. This item is located in
the metallic structure of the transducer. The hydrophone B&K is collocated
on semicircle in different positions and for different angles. The real value of
pressure generated, and his direction is obtained with this test.
The process to calculate the C parameter is done by generating sound in various positions. The positions
are around the OBSEA [2], at the minimum distance of 800 m. These positions
are over the sea, and for this reason it uses the reception of GNSS. The RTK [3]
system is used because the positions are near the coast and with this system
get the coordinates with high accuracy.
C parameter is calculated through the fit where the coordinate axis is
log(r·1000) and the ordinate axis is (3).

Y = C · log r · 1000 = SL - RL _ a · r

(3)

RESULTS
The tests haven’t been done because the weather is very unstable in spring.
The tests are scheduled for June.
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Figure 1. Sound pressure generator LL9642T

18

REFERENCES
[1] R.E. Francois and G. R. Garrison “Sound absorption based on ocean measurements. Part II: Boric acid contribution and equationfor total absorption” J. Acoust.
Soc. Am. Vol. 72, N.6, December 1982.
[2] Aguzzi, J.; Mànuel, A.; Condal, F.; Guillén, J.; Nogueras, M.; Del Rio, J.; Costa, C.;
Menesatti, P.; Puig, P.; Sardà, F.; Toma, D.; Palanques, A. “The New Seafloor Observatory (OBSEA) for Remote and Long-Term Coastal Ecosystem Monitoring”.
Sensors 2011, 11, 5850-5872.
[3] Parareda, C.; Soro, M.; Bosch, E.; Térmens, A. “Un año de experiencias con el servicio RTKAT”, Revista Catalana de Geografia IV època / volum XII / núm. 32 / novembre
2007.

Instrumentation Viewpoint / 15/ MARTECH 13

