
Application Note
Submarine Pipeline Surveys

Using KONGSBERG GEOACOUSTICS Wide Swath Bathymetry, Side 

Scan Sonars and Sub-Bottom Profilers for surveying submarine 

pipelines

Submarine Pipelines
Pipelines are used to transport 

large quantities of viscous material 
over extensive distances. They 
cover vast distances on the ocean 
floor to transport oil and gas, drain 
wastewater into coastal waters or 
link the shores of rivers. There is 
an increasing demand to survey 
existing pipelines monitoring their 
location, state of exposure or burial 
as well as their condition. 

GeoAcoustics offers a suite of 
hydro-acoustic survey systems to 
deliver the answers.

Survey of a wastewater pipeline in Málaga, Spain. GeoAcoustics’ Dual 
Frequency Side Scan was towed parallel to the pipeline trajectory, imaging 
exposed sections in great detail as well as the diffuser at its termination.

Hydroacoustic survey 
techniques

Visual inspections are limited 
to small areas, as light is absorbed 
rapidly in water. 

Sound waves cover much larger 
distances and are the preferred 
choice to image the seafloor, 
record its bathymetry and even 
penetrate it to reveal what is buried 
beneath. 

Side Scan Sonars 
(GeoAcoustics Dual 
Frequency Side Scan Sonar) 
are typically towed behind 
a survey vessel close to 
the seafloor. They deliver 
an image resembled by 
the strength of the sound 
swath scattered back 
from the seafloor, where 
different bottom types are 
characterised by stronger 

Geo Acoustics Dual Frequency Side Scan.

or weaker reflections 
and objects that stand 
proud of the seafloor 
by the extend of the 
acoustic shadow they 
cast. 

Exposed pipelines 
can be easily identified 
and their position can be 
monitored. The acoustic 
extend of the acoustic 
shadow can be used to 
estimate its free span.
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Survey of supply pipelines in The Solent,  linking the UK mainland to 
the Isle of Wight. The sandwaves indicate the presence of strong tidal 
currents, which are responsible for their part exposure. The GeoAcoustics 
GeoSwath Plus Wide Swath Bathymetry system was used to produce 
a high resolution bathymetry map revealing the detailed position and 
measurements of the targets.

Sub-Bottom Profilers 
(GeoPulse and GeoChirp II)
utilise lower frequency acoustic 
signals that instead of being 
scattered from the seafloor they 
penetrate to image subsurface 
features and objects 
by means of 
acoustic reflections. 
Buried pipelines 
appear as easily 
detectable reflection 
hyperbolas in the 
record and their 
position and depth 
of burial can be 
estimated

Wide Swath Bathymetry 
Systems (GeoSwath Plus - 
Shallow Water Multibeam) are 
deployed from survey vessels in 
shallow waters or from AUVs and 
ROVs as the water gets deeper to 
be closer to the target. In addition 
to the backscatter strength imagery 
they provide accurate depth 
measurements to produce a high 
density bathymetry map, revealing 
precise position and measurements 
of the pipeline in three dimensions.

Survey of a 12’’ pipeline. 
The pipeline is not exposed 
at the seafloor and can 
therefore not be detected 
with the side scan or 
bathymetry systems. Instead 
the GeoPulse pinger is used 
to reveal a typical reflection 
hyperbola with the pipeline 
in its appex, making it 
possible to determine its 
position as well as depth of 
burial
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