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Short background 20\ QJJ

International Bathymetric Chart of the Arctic Ocean (IBCAO):

Initiated 1997 as an IOC International Bathymetric Chart (IBC)

The IBCAO compilation work is since 2018 a task of the Seabed 2030
Arctic-North Pacific Regional Center.
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Abstract

Bathymetry (seafloor depth), is a critical parameter providing the
geospatial context for a multitude of marine scientific studies. Since
1997, the International Bathymetric Chart of the Arctic Ocean (IBCAO)
has been the authoritative source of bathymetry for the Arctic Ocean.
IBCAO has merged its efforts with the Nippon Foundation-GEBCO-
Seabed 2030 Project, with the goal of mapping all of the oceans by
2030. Here we present the latest version (IBCAO Ver. 4.0), with more
than twice the resolution (200 x 200 m versus 500 x 500 m) and with
individual depth soundings constraining three times more area of the
Arctic Ocean (~19.8% versus 6.7%), than the previous IBCAO Ver. 3.0
released in 2012. Modern multibeam bathymetry comprises ~14.3% in
Ver. 4.0 compared to ~5.4% in Ver. 3.0. Thus, the new IBCAO Ver. 4.0
has substantially more seafloor morphological information that offers
new insights into a range of submarine features and processes; for
example, the improved portrayal of Greenland fjords better serves

predictive modelling of the fate of the Greenland Ice Sheet.
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@Depth data and meta data
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Data processing
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Additional metadata
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| Leaflet | Map data from [bcao : ) L : / p Map data from Ibcao
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Available for download from:
https://seabed2030.gebco.net/
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IBCAO 4.0
A crude gap analysis




What is the Seabed 2030 mapping target resolution?

100x100 m (0-1500 m)
200x200 m (1500-3000 m)

Mapping with surface vessel, deep water multibeam
(12 kHz 2°x 2°, 60 ° from nadir)

400x400 m (3000-5750 m)
World Ocean area “Resolution” (foot print) “Coverage” (swath width) 800x800 m (5750-11000 m)
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The higher grid resolution we aim for, the smaller SEABED
portion of the World Ocean have been mapped! ,\)j

0-1500 m 1500-3000 m

- 3000-5750 m - 5750-11000 m

1000x1000 m

Basic concept:

One sounding maps an area of the
seafloor equal to the defined depth-
dependent resolution it falls witin

800x800 m [ ] 400x400 m O 200x200 m o 100x100 m



IBCAO Area
Version 3.0:
6.7 %

(Multibeam 5.4 %)

IBCAO Area

| Version 4.0:

19.8 %

(Multibeam 14.3 %)

Coverage v4.0.0
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Data Type ldentification Map (TID)
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The first order crude visual

approach of identifying
main data gaps

Do we get an accurate
view?

Singlebeam
Multibeam

Isolated sounding

. Mo data

Contours
Compilation

Direct measurements by mixed methods




Resolution targets
0-1500 m

1500-3000 m

- 3000-5750 m

Spot soundings from
navigational charts




Distance in meters from multibeam data (TID=11) Source Identification grid (TID)
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.070 Singlebeam
0 -4823.682
Multibeam
4823.682 - 9647.364
9647.364 - 19294.728 Isolated sounding
19294.728 - 31353.933 . No data
31353.933 - 48236.82 Contours
48236.82 - 74767.071 -
Compilation

74767.071 - 108532.845
Direct measurements by mixed methods
108532.845 - 154357.824
154357.824 - 209830.167
209830.167 - 279773.556
279773.556 - 366599.832

366599.832 - 477544518

Meters from MB data

477544.518 - 631902.342
631902.342 - 834496.986
834496.986 - 1068445.563
1068445.563 - 1309629.66:
1309629.663 - 1565284.80¢

. > 1565284.809



Distance in meters from any data point Source Identification grid (TID)
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0-0 Singlebeam

Sdundings
from charts

0 - 1350.45075 Multibeam

1350.45075 - 2700.9015 Isolated sounding

. No data

Contours

2700.9015 - 4051.35225

4051.35225 - 6752.25375
6752.25375 - 10803.606

10803.606 - 22957.66275 Compilation

22957.66275 - 47265.77625 Direct measurements by mixed methods
47265.77625 - 90480.20025
90480.20025 - 156652.287
156652.287 - 239029.78275
239029.78275 - 347065.84275
347065.84275 - 471307.31175
471307.31175 - 619856.89425

619856.89425 - 825125.40825

. > 825125.40825

/ \ Metefs from any data



White a
includin

reas are >400 m from any data point,

g provided compilations

Coastal areas
around
Greenland give a
false impression
of being
completely
mapped. This is
not the case,
most fjords are
from the
compilation
BedMachine V3
where depths
have been
interpolated.

White areas are >400 m from any data point,

FEDERE g

Excluding provided compilations

When compilations are
removed, the Canadian
Arctic Archipelago
appears less mapped
than it is because
nonna-100 is ommitted

120 - 160
160 - 200
200 - 240
240 - 280
280 - 320
320 - 360



Data Type Identification Map (TID)

;- L a e Tg— Conclusions of gap analysis

1.
2.

4

Singlebeam
Multibeam

Isolated sounding

. No data

Contours

Compilation

Direct measurements by mixed methods

Ca 80 % left to map!

Least data constrained areas in IBCAO 4.0:
a) North of Greenland, b) North of the
Canadian Arctic Archipelago, c) East
Siberian-Laptev-Kara seas’ outer margins
and slopes, c) Kara sea (based on contours
with unknow underlying data), e) White
Sea, f) Around Prince Charles Island

To fulfil the Seabed 2030 target resolution
criteria, multibeam bathymetry and some
areas of crowd sourced bathymetry (Olex)
are high-resolution enough to meet the
criteria.

Provided compilations are key to IBCAO,
but difficult to handle in a gap analysis if
the location and type of underlying data
points not are made available. Can TIDs be
provided for future releases?



IBCAO 4.0
Way ahead

 Collaboration between all; industry,
nations, scientific communities......

 Always collect mapping data during

expeditions

Educational,



