BUNDESAMT FUR
SEESCHIFFFAHRT
UND

HYDROGRAPHIE

Laser Bathymetry

18 September 2013

Contents

* Project description
e Goals

e Current status

¢ Preliminary results

Project description

Laserbathymetry is in use in hydrography
for quite some years especially in very
clear waters.

Atest in the german waters several years'
led to unsufficient results.

New developments in technology
¢ Full waveform analysis
¢ Higher resolution

¢ Single colour laser

Laser Bathymetry

Project description

Principle of LIDAR

e Two colour laser
¢ NIR (wavelength = 1064 nm)
¢ Green (wavelength = 532 nm)

* Time difference between the
signals results in water depth

* One colour laser
¢ Green
¢ Full wave form analysis
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Project description

« Duration from 2012 to 2014;

¢ Contracted partner is the
Leibnitz University in e e oo
Hannover (IPI);

¢ 3independend flights
(November 2012, September
2013, Spring 2014)

¢ Comparison with regular
surveys;

¢ Associated partners support
with their know-how;

¢ One test area;

« Different operating heights.
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Project description

Technical aspects:

¢ Large footprints due to beam
divergence,
% water depth

¢ High resolution versus high

penetration of water column
i.e. 138 kHz — 4 kHz

- green (532 nm)
- NIR (1064 nm)
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Project goals

The main goals are (1)
¢ To derive clear and detailed figures of the quality depending
on a.o.:

« visibility

¢ topography

« sea floor conditions

e time of year

¢ weather conditions

« influence of operating altitude

Project goals

The main goals are (2)
¢ To what extend objects can be detected

¢ What are the maximum and minimum depth

e Whether a coastline can be derived

¢ To do a market survey

¢ How expensive is such a survey

Finally, to identify the areas in which that technology can be used
economically, especially in cooperation with other agencies.

Laser Bathymetry =

Laser Bathymetry =




“cur

=INMARK

rent status

Valkyriengrund

LUBECKER

BUCHT

THESOUND T
SWEDEN BALTIC SEA| .
BALTIC SEA 3
Mecklenburger Bucht RE
Pil IR TROW

'HANOBUKTEN

Brook
Ik Schwansee

Kalkhorst

KEWUTZ

Eimenhorst Boltenhagenbucht
Grundshagen Bollenhagen

Tarnewitz

Wohlenberger Wiek

Laser Bathymetry

Grofs Stromkendorf

Boiensdol
Stove

Dreveskirchen

slowaltz

’_7“'5‘if’r6jé'kt't aserbathymetrie.

SEESCHIFFFANRT

Test Site:
e 345 m2 ! : : o
4 overlapping areas !
« Different directions |
¢ Wrecks and obstructions
e Waterdepth 0 to 20 m
¢ Land area included
¢ Rough topography
¢ Boulders

« different sea floor i |
characteristics |

* Measured Secchi-depth

Trends in der

Seevermes:
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Systems used o mony

Atest site has been decided on. A first flight took place in November
2012, where the system Riegl VQ-820G was used.

Flight altitudes:
* Flights in 300, 400, 500, 600 and 700 meters
¢ Some limitations due to laser class

The next flight is scheduled for this month with AHAB
Chiroptera and Hawk Eye II.

One more flight is planned for spring 2014.

~ Laser Bathymetry
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Preliminary results

DTM
Difference between LIDAR and regular survey

% within | % within

d;z;h St‘[’r'r%e" "Ef%” min [m] | max [m] | limits of | limits of

Order 1 Order 2
01 | 037 | 020 -080 | 430 8871 96,96
12 | 033 | 003 120 | 375 88,71 99,00
23 | 027 | 012 172 | 1,35 9056 99,27
34 | 025 | 015 147 | 464 9348 99,56
45 | 024 | 026 128 | 449 8885 99,69
56 | 027 | 030 -148 | 491 8721 99,53
67 | 031 | -020 -131 | 470 8825 99,04
720 | 049 | 040 293 | 243 8427 95,51
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Preliminary results

Laser Bathymetry

Density of depth information

i de_pth Std.Dev | Mean | Min Max
area points

0-1  7.213589 | 1028 [1715 | 1 200
12 5072351 | 9,89 |[1157 | 1 158
2-3 4657428 | 1002 [ 1228 | 1 147
3-4  5390.654 | 11,04 [1170 | 1 207
45 5477469 | 332 | 3,56 1 40
56 2492328 | 105 | 157 1 16
6-7 284523 | 032 | 1,08 1 7
7-20 71898 | 016 | 1,02 1 4

Wrecks and obstructions?

Laser Bathymetry
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Laser Bathymetry

The Commission is invited to
« take note of the report;

Laser Bathymetry

Preliminary results

The current findings are premature and can only give some

hints.

¢ Secchi depths 5-6 meters. A good resolution has been obtained

down to this depth (5 points/m?).

¢ Costs: depending on shape and size of the area, flight altitude and
availability, in our case: roughly 300 to 350 €/km2.

¢ It seems to be very difficult to detect objects on the sea floor.

¢ Anyway, for the investigated Western Baltic laser bathymetry can
only be a supplement to the ship based hydrographic surveys in
very shallow areas, where vessel operations are especially

difficult.
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