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A preliminary study on the development of detection techniques for CO, gas bubble plumes
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Abstract: As a preliminary study for detection techniques of CO, gas bubble plumes, we have conducted a comparative experi-
ment on artificially generated CO, gas bubbles plume by using multibeam echosounder (MBES), single beam echosounder
(SBES), and sub-bottom profiler (SBP). The rising speed of artificial gas bubbles is higher than references because of compul-
sory release of compressed gas in the tank. Compared to single beam acoustic equipments, the MBES detects wide swath
coverage. It provides exact determination of the source position and 3D information on the gas bubble plumes in the water
column. Therefore, it is shown that MBES can distinctly detect gas bubble plumes compared to single beam acoustic
equipments. We can establish more effective complementary detection technique by simultaneous operation of MBES and SBES.
Consequently, it contributes to improve qualitative and quantitative detection techniques by understanding the acoustic character-
istics of the specific gas bubbles.
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Figure 1. The map shows as plume detecting point (a) and bathymetry (b) of study area located between Geojedo and
Chilcheondo, South Sea of Korea. Figure b shows track lines (solid lines) and ship heading (filled arrow) at the vicinity
of artificial CO, gas bubble generation tank.
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Figure 2. Schematic diagram for estimating rising speeds
and diameters of CO, gas bubble. Video camera and
scale bar are deployed on the frame to measure bubble
sizes and rising speeds.
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Table 2. Specifications of research equipments mounted
on research vessel, Jangmok No.I.

Frequency 38 kHz, 210 kHz
Single beam Ping rate Max. 20 pr. second
E]glx)sz(l)l(l)l)der Resolution 1 cm

Accurac 210 kHz: 1 cm

y 38 kHz: 5 cm
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quency (293, 300, 307 kHz)
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Figure 3. Histogram of relationship between number of
bubbles and
3 mm and 6 mm diameters at water depth 5 m, 10 m,

rising speed of CO, gas bubbles, in case of

and 15 m, respectively.
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Figure 4. Compiled data of rising speed against bubbles
size (modified from Greinert et al. 2006 [6])
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Figure 5. Echograms of single beam echosounder (SBES),
SBP, and multibeam echosouder (MBES) of survey lines.
Longitudinal scale bar in the
MBES indicates 30 m.
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