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Norkyst The Coastal Caretaker™

Introduction

- Background for the survey

- Survey aims

- Choice of survey equipment

- Data acquisition

- Data processing and target analysis

- Finding
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Hammerfest harbour The Coastal Caretaker™

- Hammerfest harbour is a small but busy harbour in the northern Norway

- Cruise ships, fishing boats, local passenger boats, NAVY, offshore supply vessels

Hammerfest harbour – the future
- Hammerfest harbour is undergoing a renovation 

process

- New quayside for both recreational and maritime use 
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Hammerfest harbour – the challenge
- Hammerfest harbour is one of the most contaminated 

in Norway (Europe?)

- All types of scrap can be found. Lots of it is metal

The Coastal Caretaker™

Hammerfest harbour – the challenge
- Some parts of harbour is 100% covered by the scrap
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Hammerfest harbour – the work 
- Most of the harbour will be cleaned 

and deepened 

However, 

- UXO findings recently

- Unknown number of UXO is still in the 

harbour

- Remaining UXO can be buried under a 

layer of sediments
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Choice of survey equipment

- Earlier surveys reviled a lot of metal debris in the harbour and application of magnetometers gave limited results 

- Towed side-scan sonar was deemed challenging to operate in a busy harbour

- Modern Multi-beam echosounders give a very good picture of the sea floor (comparable to the SSS)

Kongsberg EM2040 multi-beam echo sounder

covers depths from 0.5 - 500 m in seawater 

total depth accuracy is 5-10 cm on the seabed depending on depth

- Sub-bottom profiler was used to search for sub-bottom targets

Innomar "quattro" Multi-Transducer Sub-Bottom Profiler (single transducer mode)

good sediment penetration

narrow beam and range resolution

good depth accuracy and resolution
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Survey equipment: Pole-mounted 
Innomar “quatro” SBP
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Survey area description

- Depth variation – 2 to 40 m

The Coastal Caretaker™

The Coastal Caretaker™Data acquisition: Multi-beam echosounder

- MBES data processed in EIVA 

NaviModel software
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Data acquisition: Sub-bottom profiling

- Line interval – 1 m for dense coverage of the survey area
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SBP targets example 1

Looking for hyperbolas – diffraction patterns in seismic 

sections
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SBP targets example 2 The Coastal Caretaker™

SBP targets picking in ISE software 

Target Picker in ISE software
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Targets list from SBP data

- Targets transferred and visualized in Eiva NaviModel
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Targets from SBP data

- Many possible targets

- Obviously, not all of 

them are UXO
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SBP targets on the sea bed

Only the targets detectable by both MBES and SBP on the 

surface of the sea bed were classified as “interesting” 
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Targets from MBES data

Additional possible targets 

from MBES data

Objects on the sea bed.

Targets were investigated 

based on their shape and 

colour coded:

- Green: harmless targets 

(e.g. square shape etc)

- Yellow: unknown origin, 

most likely harmless 

targets 

- Orange: need for further 

checks, e.g. elongated 

objects
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Targets MBES + SBP data

- MBES and SBP data 

targets together

The Coastal Caretaker™

Targets MBES + SBP data

- Cyan: SBP targets from 

all the lines, the same 

object can appear on 

adjacent lines 

- A Python script was 

created to reduce the 

number of possible 

targets

- Blue: generalized SBP-

targets with 1 m radius 
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Targets MBES + SBP data The Coastal Caretaker™

Detected UXO The Coastal Caretaker™

10 th Workshop “Seabed Acoustics”, Rostock, November 10/11, 2022 P10-13

www.innomar.com/applications/user-workshop/seabed-acoustics-2022



Conclusion

- Combination of MBES and SBP data has given a good coverage of targets both on an bellow the sea floor

- However, unprocessed targets result in excessive lists 

- Targets list can be reduced by generalization based on expected target size (1m was used in this project)

- Moreover, shape can be incorporated as a discriminating factor (e.g. for elongated targets)

- Success of UXO survey using SBP depends on the sub-surface composition

- SBP data should be complemented with magnetometer data in the absence of metal debris for better UXO detection

The Coastal Caretaker™
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Safe navigation in a clean ocean
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