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Start 2005

Budget 2005-2024: 1.65 billion NOK (140 million Euro) mareano

collecting marine knowledge
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Mareano organisation & mareano

collecting marine knowledge

MAREANO inter-ministerial

steering group MAREANO programme group — all

relevant management and research
Institutions
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Main steps for seabed mapping

MBES bathymetry, Geology, biology and
backscatter, water column, chemistry data acquisition —
subbottom profiler images and samples Products
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Coverage - bathymetry, geology and habitats & mareano

arine knowledge

Bathymetry - 300 000 sg km G-B-C field work - 280 000 sqg km Habitats - 245 000 sg km
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Bathymetry - collect once, use many times & moreano

Norwegian Mapping Authority Hydrographic Service
MAREANO programme

Norwegian Hydrographic Service

and

APPENDIX B

Technical Specifications

MAREANO Programme

In addition to the general seabed topography, all seabed features (like iceberg scour marks, coral
reefs, pockmarks, sand waves and boulders, etc.) are very important to the MAREANO programme.
Both the survey and the processing shall be carefully done to preserve all the seabed feature
information and removing all the faulty soundings. Seabed features shall not be camouflaged by
artefacts and artefacts must not appear as seabed features. No smoothing of the XYZ data shall be
applied. Backscatter data are equally important as bathymetry data for the MAREANO programme.
The multibeam bac

acoustic reflectivity within the survey area, such that they are suitable for geological mapping.




How backscatter should not be....

collecting marine knowledge

& mareano
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Real example - delivery from West Svalbard continental slope...

WD: 200 - 1400 m
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Backscatter - important data for sediment
classification

collecting marine knowledge

&~ marean
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Iskaffe - tool for quality assessment of backscatter data

@ iskaffev02

* App bu”t On COFFee to Raw fies Loaded lines Process
visualize and assess the o

quality of Multibeam A et
SeaﬂOOI’ baCkscatter 7] Show line analysis
data

* Built at NGU (open-
source)

* Support .all - |
5 “an ! ine procootm
* Indevelopment... : ' s 0090  Analysis Resuls
* bad sc

bad s
* bad pil 0149
0106 bad s
* bad pings: 4:
Total line proc
* bad sounding
* bad pings: 11

Assessment result: PA

Source: Alexandre Schimel



o Environmental variables
Survey plannlng * Bathymetry
3 : e Backscatter
* Temperature
* Current velocity
* Terrain rugosity++

mareano

collecting marine knowledge

RSOBIA segmentation and stratification

» Multi layer raster (shown as RGB) * Automatic computation of strata number
« Segmentation using OBIA - spatially aware (Calinski-Harabasz criterion)
*  Weighting possible « Classes have c. similar environmental

properties in terms of combination of
environmental variables
» Classes have diffferent variability and areas

Source: Margaret Dolan



Important factors for modelling and interpretation
« Good coverage of environmental space

* Objective, statistically independant stations Y
« Option for supplementing automatically chosen stations with o
targeted stations (special features, or minor scale variation c
within one stratum) Q.
-8 . Random
v = ——
. Regular grid Expert judgment .Transects

P GRTS - Generalized Random
- Tessalation Stratified
g » Gives spatially balanced stations
"GE) Environment variable A « Accounts for variation within
= strata
S « Accounts for area of strata
=z « Can produce reserve stations
- » Caninclude rules - e.g. distance
between stations
=

. GRTS

Stratified
random




Data acquisition for geology, biology and -
o maoareano
Chem Istry collecting marine knowledge

G.O. Sars or similar Towed video platform or ROV Grab sampling and coring Trawling and sledge
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Production line - sediment maps

DOI: 10.1134/5P5

..

Hard

: Soft

Bathymetry, terram atte Subbottom profiler Expert interpretation, digitisation
derivatives



Production line - habitat maps

1. Classification of videos, using
multivariate statistics

2,886 MAREANO Video Samples
— Outlier separated from analysis
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Buhl-Mortensen et al. 2020. Frontiers in Marine Science
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2. Modelling and prediction of habitat

maps using ML

Environmental
variables incl.
geological map
products

,_/Biotopes
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collecting marine knowledge

Maps and data types & moreano

Acoustic data Sediment maps Modelled maps Human impact maps

Grain size Land
andscapes Contamination
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Mareano web site - all data free and public*

= mareano

= Mareana | [E = @ identin Measure - & T = 2 | Marbunn | Go to coordinate | G v || Coordinates (WGS84): 69°21'03.2"N, 15°08'47 7'E
e an

Tum off all layers Collapse Layers

Thematic maps | Layer Layers || Info about layers
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General biotopes B0
GB_A: Geramaster and Asbestopluma
on fine-grained sediments in Atlantic
Water
GB_3: Ditrupa on sandy sediments in
Aliantic Water
GB_4: Parastichopus, Kophobeiemnon
and sea urchins on fine-grained
sediments in Aflanfic Waler
GB_5 Kophobelsmnon and Funiculina o . . :
with Parastichapus on fine-grained ! 4 2 5 J ¥ Loatieg i
sediments in Aflanfic Water C
GB_S6- Lopheiia coral reef with
==, Herveie, Zrmnos and
Paragorgis on varied sediments with
sponge spicules in Aflantic Water
GB_8 Phe mida,
Parastichopus, Henricia and
Bonelidae on varied sediments with
coral gravel in Aflantic Water
GB_9: Phakellis, Munids and Henricis
on varnied sediments with coral gravel
in Atlantic Water
GB_10- Munida on varied sediments in
Atlantic Water
GB_11: Brachiopods, sea stars,
I 51520205 and sponges on varied
sediments in Aflantic Water
GB_12: Siylocordyls and other
sponges on fine-grained sediments in
Aflantic Water
GB_13: Dense Geodidae vith
Hexadells, Henncia and Munidz on
varied sediments with sponge spicules
in Atlantic Water
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i us and Parastichopus on
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GB_15 H  papposus
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in Atfantic Watcr
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Henricis and Geodidae on varied

§ sediments in Aflantic Water

| Towns and cities

| Placename sea

GB
Styloc
sediments in Aflantic Water
GB_22: Sea stars and Quasilins on
I ine-grained sediments in Coastal
Water
GB_B: Lithothamnion and Serpuiidae
on hard battoms in Allantic Water
GB_26: Stylocordyls, Grossaster
pagposus and anemones on fine-
grained sediments in Arclic
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3D model — shelf edge
250 m to 1000 m
water depth

Geomorphology - an important ecosystem tool




The mounds are Lophelia pertusa cold water coral reefs

Source: IMR/MAREANO
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Semi-automatic classification of cold-water &~ mareono

coral mounds 200 000+ probable coral reefs

GEOBIA Modelling = geosciences

+ Segmentation * Random s * Fealure apping of Cold-Water Coral Carbonate Mounds
* Classification sample selection Based on Geomorphometric Features:

of candidate * Visual * Model fitting An Object-Based Approach

mounds classification « Spatial

- Export of prediction orkus Diesing ™ and T
feature values « Performance

+ Confidence

GEOBIA
Multi-resolution segmentation
+ BPI3 (8 bit)
Classification of candidate mounds
*  Positive elevation (Omean)
*  Pre-existing information
Export of feature values

Feature Type  Features




«New» needs, tools, platforms and sensors

« Offshore wind farms

e Deep sea minerals

« Autonomous underwater vehicles
« Synthetic aperture sonar - SAS

« Water column data

« Multispectral backscatter

* Artificial intelligence

Generally - huge amounts of data - very little patience...
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Offshore wind power
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Deep-sea mining mareano

collecting marine knowledge

MAREANO MBES data acquired in 2019

Opening area, and suggested first round
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Management of seabed areas with high carbon & Mareanc
content P -cieoino morins Encuieons

Smithsonian

MAGAZINE

New Research

Seafloor Trawl Fishing May Release as Much Carbon
as Air Travel

Bottom trawling releases as much

carbon as air travel, landmark study
finds

A new study finds the carbon released when bottom trawlers stir up the seafloor is equal to the
emissions of the entire aviation industry

Dragging heavy nets across seabed disturbs marine sediments,
world’s largest carbon sink, scientists report

@ Alex Fox
k 4 Correspondent

March 22, 2021

E OS Science News by AGU

ABOUT  SPECIALREPORTS  TOPICS v  PROJECTS v  NEWSLETTER  SUBMIT TO EOS

Getting to the Bottom of Trawling’s Carbon

Emissions

A new model shows that bottom trawling, which stirs up marine sediments as weighted nets scrape the ocean floor, may be

releasing more than a billion metric tons of carbon every year.

0 An area of se
of carbon ¢







AUV for seabed mapping — MOreono

collecting marine knowledge

Photos - sea stars, shells and sand
ripples

-




Trawl marks in high carbon
muddy sediments

Synthetic aperture sonar imagery (2 cm) and
shaded relief bathymetry (inset, 25 cm).
AUV flight height 20 m.




Al for automatic classification of sediments and

fauna

Video frames with expert
labelling:

e Seabed geology type (NGU)

e Relevant biology species (IMR)
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Cooperation with Ocean Frontiers
Institute (Canada) project “Benthic
Ecosystem Mapping and Engagement
(BEcoME)

"

Model training
(neural network)

Fast & automated predictions
on new acquired videos

“sand

" |

Ground-truth data for sediment

Sediments (grain size)

Scientists to use
predictions for
their assessment
(confirmation)

iments
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Natural gas seeps,

using water column data

mareano

collecting marine knowledge

“beam fan

NORWEGIAN JOURNAL OF GEOLOGY GEOLOGICAL
https://dx.doi.org/10.17850/njg103-2-4 SOCIETY
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Terje Thorsnes'?’, Shyam Chand'?, Valerie Bellec!, F. Chantel Nixon?, Harald
Brunstad*, Aave Lepland?, Sigrun Melve Aarrestad®
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Innovative tool for seabed data exploration

Espresso: Open source
software for the visualization of
multibeam water column data

Alexandre Schimel
Algwandre 5 5 2 enginearn’
- Geohogical Survey

reseancher a
o Hanway

wlopmen

thms far sonar

Espresso is a free and open source software to visualize and analyse multibeam
water column data. Its core feature is the capability to echo-integrate

water column data vertically, allowing for the visualization from above’

of georeferenced water column acoustic anomalies across multiple files.
Originally developed at MIWA, Espresso is now open source, licensed under MIT,
maintained internationally and awvailable on GitHub. The software is coded in
MATLAB and a compiled version is available for Windows.
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Conclusions

« Bathymetry QC important

 Collect once - use many times

« Backscatter QC and standard protocols - should be developed

* Need for reference areas for backscatter

« Geomorphology - important tool for ecosystem analysis

* New platforms and sensors like AUVs and SAS provide entirely new
possibilities

* Generally - huge amounts of data - very little patience...

Hydrographic data is the fundament for all Mareano
seabed and ecosystem mapping

\\



‘

mMoreano

lllllllllllllllllllllllll




	Hydrographic data from survey design to final habitat products in the Norwegian seabed mapping programme MAREANO�Terje Thorsnes, Margaret Dolan, Lilja R. Bjarnadóttir, Markus Diesing, Alexandre Schimel, Valérie Bellec & Daniel Wiberg - Geological Survey of Norway
	Lysbildenummer 2
	Mareano organisation
	Main steps for seabed mapping
	Coverage – bathymetry, geology and habitats
	Bathymetry – collect once, use many times
	How backscatter should not be….
	Backscatter – important data for sediment classification
	Survey planning
	Lysbildenummer 10
	Data acquisition for geology, biology and chemistry
	Production line – sediment maps
	Production line – habitat maps
	Maps and data types
	Mareano web site – all data free and public*
	Lysbildenummer 16
	Lysbildenummer 17
	Semi-automatic classification of cold-water �coral mounds
	«New» needs, tools, platforms and sensors
	Offshore wind power
	Deep-sea mining
	Management of seabed areas with high carbon content
	Lysbildenummer 23
	AUV for seabed mapping
	Trawl marks in high carbon muddy sediments
	AI for automatic classification of sediments and fauna
	Natural gas seeps, using water column data
	Software for water column data interpretation
	Conclusions
	Lysbildenummer 30

