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Problems:
1. Medium water is not transparent
2. Optimal survey planning not possible
3. Random distribution of tracks
4. Only few systematic surveys
5. Navigation and positioning different
6. „White spots“ in polar regions
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From lead lines to echo sounders 
From celestial navigation to GPS 
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„Polarstern“ and 
„Petrov“

MB and NBS data
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Digital Terrain Models

3 kinds of 
DTM‘s:

Raster
TIN
Contour Lines

Software:

Kriging
Bicubic Splines, min.curv. 
Least Squares Interpol.
Akima
TASH, mov. surfaces
HIFI, fin. elements
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Contour lines
bathymetric charts

track control
Historic Data

QC
weighting

New Data
Multibeam

Sonar
Single beam

Sonar
Edit Edit

Auxiliary Data
pred. bathy

Sat. RAMar. GravMagn.

Source Data
Processing

Douglas/Peucker 
generalisation-> TIN

Gridding: 
coarse grid

Original Data

Methodology 
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X

Z

Y

TIN

Douglas-Peucker
TIN->Lattice
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TIN-
Lattice
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Tilo Schöne
ERS-1/2 Free Air Grav 
Anomalies
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ETOPO-2

MB-Survey



H.W. Schenke
Monaco, GEBCO 
Centenary 2003 14

Contour lines
bathymetric charts

track control

Historic Data
QC

weighting

New Data
Multibeam

Sonar
Single beam

Sonar
Edit Edit

Auxiliary Data
pred. bathy

Sat. RAMar. GravMagn.

Source Data
Processing

Douglas/Peucker 
generalisation-> TIN

Gridding: 
coarse grid

2.5‘ coarse
regional grid
bicubic splines

min. curv.

Search rad.
Filtering
weight

fine grid

GIRA
intermediate 

grid
check with

Grav/ pred. bath

interactive contour 
line editing

using
auxiliary Data

gridding
from contours

TIN

final
DTM

Original data

Methodology 



H.W. Schenke
Monaco, GEBCO 
Centenary 2003 15

AWI

Mapping 
Programs

Arctic

Antarctica

AWI-BCWS

IBCSO* 

AWI-BCFS

IBCAO

„Polarstern“

*planned
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Index of the Bathymetric Chart of the Weddell Sea 

AWI-BCWS 1:1 Mio 50/100 m contour interval
9 sheets 

AWI-BCWS 1:3 Mio 200 m contours
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AWI-BCWS 1:3 Mio

BCWS 567
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Hydrographic 
Organisations 

Scientific 
Institutions 

Satellite Altimetry 
Data Topographic Data 

Contours/soundings from GDA 
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Tilo 
Schöne

500 m contours BCWS RA Free-air grav 
anomalies
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Koppe‘s Formula:
α+= cotabe *h

α+= tanbae *d

a=50m
b=2000m
a=50m
b=500m
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Study Area
Weddell Sea

AWI-BCWS 1:3 Mio
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Contours form 
GEBCO Dig. Atlas

Antarctic Continental Shelf
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GDA-
Contours

plus

MB-
cover.
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Multibeam Track „Polarstern“
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Combined GEBCO-contours with Multibeam data
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Future Development

DTM-
Interpolation

Kriging
Collocation

DTM-hierachy:

Quadtree
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Little boy: „Good Lord, isn‘t the ocean large!“
Friend: „Yeah, and what you see is only the cover!“

Thank you!
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