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Introduction

Hydrography is not only
the determination of depths on
waterways and in ocean

Even in lakes and rivers hydrographic
sensors can be used to determine
more than the depth

= sediment classification
= pubble and gas detection
= embedded objects

HCU-Hydrographic Multi Sensor System
(HMSS) is a platform especially build
to meet these specific tasks
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HCU Hydrographic Multi Sensor System

* GNSS - Positioning and Attitude
Determination

= SAPOS - RTK (Leica 1200)
= Javad: JAVAD 4 Gyro (GNSS Positioning
and Attitude)
= Geo++ GNSS-Software GNATTI
e IMU - Attitude Determination
= |IXSEA: OCTANS Il (fiberoptic IMU)
e Multibeam Echosounder Reson SeaBat 8101
= 141 beams, beamwidth 1.5°,
s rate max. 40 Hz
« Echosounder Fahrentholz Lithugraph
e Side Scan Sonar
e Innomar Sub-bottom Profiler
= SES-2000 standard
* Magnetometer
e Acoustic Doppler Current Profiler (ADCP)
< Terrestrial Laserscanner (Riegl VZ400)

©FP. Andree
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RTK-GNSS
RTCM « GNNET Depth Measurement
10— « Javad - Multibeam Echosounder
NTRIP, GSM, Radio 2m . Leica * Reson SeaBat 8101

- Singlebeam Echosounder

e Fahrentholz Litugraph 15/210/700
- Side Scan Sonar / SBP

e Innomar SES 2000

Attitude Determination

pOhES « Klein System
« GNNET/GNATTI
« JAVAD M
« JAVAD 4Gyro Dgit:s?g%‘;“‘“o“
- Motion sensor :
- IXSEA Octans I11 * RESON PDS2000
* WinProfil
* SESWIN .
Data Processing
Additional S
e e g oaRISHIBS/SIRS
- Marine Magnetics Mini Explorer - QPS QlOUd
- Marine Magnetometer Littlemore (ELSEC)
- Sound Velocity Probe RESON SVP 15 ﬂ
- Tide Gauge Driessen+Kern
- Terrestrial Laserscanner (Riegl VZ400) . . .
- ADCP (Workhorse 1200) Data Visualizatio
- Gravimeter (Gravionic) - Fledermaus
HCU-Hydrographic Multi Sensor '_Sc‘;l{;?rr

System (HCU-HMSS)
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Hydrographic Investigation of
Lake Laach, Germany

Facts

* Largest volcano / crater lake in Germany
* 3,3km?

» 3km long, 2-3km wide

* Up to 52m deep

* Rising gas flows from magmatic
processes in the mantle (CO,)

© GoogleMAP
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Hydrographic Investigation of
Lake Laach, Germany

Project goals

*Creation of a high resolution and high-
precision geo-referenced digital terrain
model (DTM)

*Determining the suitability of sensors
for monitoring of CO, outlets

*Collection and presentation of gas
extractions on the occurrence and
course of geologic faults
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Hydrographic Investigation of
Lake Laach, Germany

Hardware Setup

* Level-A
8m length x 2,5m width x 0,4m draft

* Positioning & Attitude system
Leica 1200, RTCM SAPOS,
IxSea IMU Octans I

* Hydrographic Equipment
INNOMAR SBP SES-2000
(up to 15beams),
RESON MBES SeaBat8101
(240kHz, 210°swath coverage),
C-MAX CM2 SideScanSonar
(325 kHz or 780 kHz)
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Hydrographic Investigation of
Lake Laach, Germany

Penetration with Innomar SES-2000 - System
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Hydrographic Investigation of
Lake Laach, Germany

Blowout Detection with MBES

- vague identification depending on strength
+ accurate positioning

+ 100% coverage
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Hydrographic Investigation of
Lake Laach, Germany
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Hydrographic Investigation of
Lake Laach, Germany

Blowout Detection with SSS CM2

+ Exact identification
- Unreliable positioning

+ 100% coverage
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- Hydrographic Investigation of

5 Lake Laach, Germany

SBP INNOMAR SES-2000
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Hydrographic Investigation of
Lake Laach, Germany

Blowout Detection with SES-2000

+Exact identification
+Accurate positioning

+Nearly 100% coverage
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Hydrographic Investigation of
Lake Laach, Germany

*Manual digitalisation of blowouts

for SSS (green) and SBP (red) Q

Classification of SSS points in types

based on equal strength
>GeoTiff (mean accuracy) V

‘S) K
*Direct measurement of the ®
diameter of SBP withdrawals based \)
on raw data (exact) @ o
sLarge areas in the northeast and Q"é @0

northwest

«Distribution along east / west axis
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Hydrographic Investigation of
Lake Laach, Germany

Summary
Goals could be fulfilled

v" Creation of a high resolution and high-precision geo-
referenced digital terrain model (DTM) = Chart and 3D-Model

v Determining the suitability of sensors for monitoring of CO2
outlets
—>Combination of SSS and SBP gives best solution

v Collection and presentation of gas extractions on the
occurrence and course of geologic faults
—>Distribution along east / west axis
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Hydrographic Investigation of
Lake Neusiedl, Austria

Facts & Problems

+2nd largest steppe lake in central europe
*315km2 > approx. 100km? reed
*36km long, 6-12km wide

*Not deeper than 2m

*Floods, closed basin

Increasing sedimentation

© wikipeaia.com

*Reed expansion
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Hydrographic Investigation of
Lake Neusiedl, Austria

Project goals

*Recommendations against sedimentation
*Regulation of sea water level

*Ensuring the long-term nature
conservancy agendas

sImproved flood control

sImproved agricultural use in near shore
areas

*Optimized handling of regional reed
management
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Hydrographic Investigation of
Lake Neusiedl, Austria

Hardware Setup

» Mobilisation of ,,Die Grosse*“
7m length x 2,5m width x 0,4m draft

* Positioning & Attitude system
Leica 1200, RTCM APOS and own base,
IXSea IMU Octans llI

* Hydrographic Equipment
Innomar SBP SES-2000 standard
(100kHz + 4-15kHz),
Kongsberg EA 400 (200kHz+700kHz),
Kongsberg SideScanSonar
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Hydrographic Investigation of
Lake Neusiedl, Austria
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Hydrographic Investigation of
Lake Neusiedl, Austria

Profil Planning

» 100m across profiles > 370 lines
* 500m along profiles > 25 lines

* Encircling ring close to shore
*Approx. 2000km to travel
*Sediment probes in certain areas

*For 2012: LIDAR measurements for
reed boundary
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Hydrographic Investigation of
Lake Neusiedl, Austria

Software Setup

Workaround for shallow applications:

1.Set range begin from 1m

2.Mount the transducer in a close position
to waterline (<20cm) but

3.Set transducer depth to 50cm

4.Adjust the incorrect distance in the Z-
offset for the antenna height

- Even depth shallower than 1m can be
measured!
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Hydrographic Investigation of
Lake Neusiedl, Austria

Penetration with SES-2000 standard

*Mostly soft bottom with an enormous
amount of silt

*Up to 3m of penetration at depths not
deeper than 2m

*Vertical structures
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Hydrographic Investigation of
Lake Neusiedl, Austria

Pockmarks
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Hydrographic Investigation of
Lake Neusiedl, Austria

Summary

* Good penetration with INNOMAR SES-2000 standard (up to 3m)
Mean values 0,5m-1m

 First sediment probes confirm the SBP layers

* LIDAR Measurements will complete the survey in shore / reed
areas
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Conclusion and Suggestions

» Sub-bottom profiling in (extremely) shallow
lakes is in general possible

» Use workaround for applications < 1m

* In some cases SBP layers hard to interpretate

due to shallow depth and the resulting multiple
echoes

- Different approach: =~
Transducer inside the vessel \

- Problem: turbulence of water at
higher speed...to be continued
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Thanks for your
attention!
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