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The Aquatec Group are creators of innovative 
instruments, services and solutions for measurement, 
monitoring and communication underwater. They 
provide instrumentation solutions for all water 
environments, including offshore structures and 
pipelines; oceans, estuaries, rivers and lakes; and 
marine mammals and fisheries.

HISTORY
Aquatec was founded by the current managing 
director in 1990 as a specialist consultancy in 
oceanographic instrumentation design. Since then, 
the company has established a diverse portfolio of 
products for measurement of physical oceanographic 
and process parameters including temperature, 
depth, vibration, attitude, suspended sediment, 
and marine mammal activity, as well as underwater 
data communication systems and marine mammal 
deterrents.

FACILITIES
Aquatec uses sophisticated computer-based design and leading-edge software development 
tools throughout all phases of the design process, thus ensuring a rapid and flexible response to 
customer demands. A fully equipped electronics laboratory provides all the necessary facilities 
for instrument development, assembly, calibration and test, while strict sub-vendor quality control 
ensures a consistent high quality for production component manufacture.

RESEARCH
The Aquatec Group maintains strong links with universities and research institutions around the 
world, and is a prominent partner in collaborative research, complementing its internal, market-
led product research and development programme.

QUALITY

Established in 1990



How Does It Work?
• Once deployed, the AQUAscat will measure 

the sound scattered by sediment or other 
suspended materials. 

• Each transducer transmits short pulses of 
ultrasound between 0.3 and 5 MHz. 

• Sediment in water scatters sound, which is 
picked up by the transducer. Different size 
sediment scatters sound more or less 
depending on the frequency of sound. 

• The time of arrival of scattered sound is used 
to construct a spatial profile of suspended 
scatterers.  

• All AQUAscat instruments use multiple  
frequencies.

The Original Acoustic Suspended  
Sediment Profiler 
An acoustic suspended sediment profiler, such as the AQUAscat, transmits pulses of high  
frequency sound on multiple transducers operating at different frequencies. It measures the 
sound scattered by suspended materials at discrete spatial intervals, giving a profile of up to 
10m. The backscatter is then processed to calculate mean particle size and suspended  
sediment concentration.

Did you know?
Field AQUAscat  

instruments have  
integrated pressure &  
temperature sensors!
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• Acoustic technologies such as the AQUAscat, have greater sensitivity to coarser, sandy  
suspensions compared to optical instruments, such as the AQUAlogger 210TY, which are 
more sensitive to finer, muddy materials. 

• The AQUAscat range uses multiple frequencies, which allows for good estimates of mean  
particle size to be made.  

• Optical instruments give a reading at a single point, whereas the AQUAscat instrument  
observes a profile of up to 10m.  

• Acoustic instruments have greater resistance to biofouling, which is ideal for long-term,  
unattended deployments. 

The Original Acoustic Suspended  
Sediment Profiler 

Choosing Between Acoustic and Optical  
Instruments
When deciding between an acoustic or optical instrument, the following questions should be  
taken into consideration:

Key Differences

• What type of sediment will you be observing?
• Do you need to observe a profile or do you require a 

single point measurement?
• Do you require real time data?
• Is biofouling likely to be an issue? 
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Benefits of Using Acoustics

• Low maintenance
• High immunity to biofouling
• Provides profiles of up to 10m
• Suitable for unattended operation
• Non intrusive
• Flexible sampling



Why Use Multiple Frequencies? 
• Using a single frequency, the measured signal varies with particle size. Physical samples are  

required.
• With multiple frequencies, the size dependent response to different frequencies can be used to 

determine particle size. The concentration can then be calculated using the particle size.

How Do I Select the Right Transducers?
 
• Higher frequencies have shorter wavelengths and can ‘see’ finer particles.
• Higher frequencies attenuate more rapidly.

Depending on the model and resolution option selected, the AQUAscat can collect profiles of 
up to 10m. Profiling can be done horizontally or vertically.
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Aquatec can provide guidance on the most suitable transducers for your deployment. Contact 
the sales team for more information. 
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Before deployment, the instrument is set up using the software provided. You can select the 
sampling regime, set the channels and choose the bin size, depending on the model. The  
battery life calculator shows how long your instrument can monitor in your preferred settings, 
and allows you to plan accordingly.  

Burst Sampling
• Bursts can be taken every 1 to 255 seconds, or every 1 to 255 minutes
• User definable start time of first burst
• Burst duration is defined by the number of profiles requested 

Using the AQUAscat
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Deployment
The AQUAscat can be deployed in a number of ways:
• From a boat
• On a subsea frame
• Attached to a structure
• On a mooring line
• On a buoy

Real-time?
• The AQUAscat is typically used as a logging instrument. 
• The AQUAscat has a USB interface allowing you to view the acoustic backscatter in real-time.
• The sediment load is calculated in the post-processing stage.

In the field In the lab
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Applications
• Academic research
• Water quality monitoring
• Dredge monitoring
• Commercial use
• Sediment studies



The top graph shows the change in suspended sediment concentration over time for profiles 
less than 1 metre. The bottom graphs displays the mean grain size.

Post-processing
The backscatter data can then be post-processed with our dedicated software, the AQUAscat 
Toolkit (provided with the instrument) to obtain the mean particle size and profiles of suspended 
sediment concentration.

Example of post-processed data

Example of averaged mean grain radius profiles from a data set and concentration profiles 
from a time series, before being displayed in a graph (as shown above)
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The operating range of a typical AQUAscat is dependent on both the mean particle size and the 
suspended sediment concentration. Broadly speaking, particles below a certain size, which is  
related to the transmitted frequency, exhibit decreasing levels of backscatter, tending to zero 
with particle size. More suspended material causes higher levels of backscatter, but also  
attenuates the acoustic signal, which causes backscatter at longer ranges to be reduced. The 
effect varies with frequency, with higher frequencies being attenuated more. 

AQUAscat Operating Range

The AQUAscat 1000R (or the 1000S/1000L with extended range and resolution) can operate at 
up to 4 cm resolution. In this case, the maximum feasible range is 256 x 4 cm = 10.24 m. Using 4 
cm cells increases the acoustic energy transmitted into the water column, and also reduced  
the amount of noise in the processes received signal, so overall maximum range increase  
compared to the 1 cm resolution model, as displayed above. 



Case Study
Study of the sediment fluxes of the Lower Mekong River

Stephanie Moore (University of Ottawa)

Stephanie Moore (University of Ottawa) was awarded the 
use of an AQUAscat 1000R (acoustic suspended sediment 
profiler) as part of the 2012 Aquatec Equipment Awards. 
The instrument was used in conjunction with an ADCP, bed 
load sampler and water samples to assess sediment fluxes, 
particle sizes and concentrations in three locations along the 
Lower Mekong River at the end of the rainy season in 2012. 

The research model of the AQUAscat was used with four 
cabled transducers of different frequencies. It was deployed 
horizontally in multiple across-stream positions at varying 
depths attached to a bed load sampler frame (Figure 1). 
Depth was recorded by the instrument’s pressure sensor and 
the temperature sensor was used to determine theoretical 
sound speed. Backscatter profiles with a resolution of 4cm 
were measured, giving profiles of 2 to 10m depending on 
frequency.

The backscatter data at each frequency were corrected for 
the spreading of sound and attenuation by the water itself. 
Example results are shown in Figure 2.
 

Using the excess attenuation calculated from the backscatter 
data at the two highest frequencies, the concentrations of 
suspended silt and suspended sand were obtained at each 
across stream position at which the AQUAscat was deployed 
(Figure 3). 

In combination with the other instruments and methods 
used, fluxes of suspended and bed-load sediment were  
estimated. The AQUAscat was determined to be appropriate 
for demonstrating temporal and spatial variability of  
suspended sediment transport near the bed. 

Taken from a project report (May 2013) by Stephanie Moore 
and co-authors. Photograph courtesy of Stephanie Moore. 

Figure 1: AQUAscat  deployment at  
location 1

Figure 2: Horizontal profiles of fluid  
corrected AQUAscat 1000kHz data at 7.6 

and 8.1 m depth at location 1.

Figure 3: Concentration of suspended silt 
and sand obtained from the AQUAscat data 
collected towards the left bank, middle and 
right bank of the cross section at location 3.
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The Range

AQUAscat 1000R
Research
• 4 cabled transducers
• Can transmit and receive sound in any  

direction
• Choose between 7 frequencies (300 kHz, 500 

kHz, 1 MHz, 2 MHz, 2.5 MHz, 4 MHz and 5 MHz) 
 
 

AQUAscat 1000S
Survey
• Compact for simple and repeat  

deployments 
• 4 integrated transducers (frequencies of 500 

kHz, 1 MHz, 2 MHz and 4 MHz). 
 
 

AQUAscat 1000LT
Lite
• 2 integrated transducers  

(frequencies of 1 MHz and 4 MHz)
• Observe profiles of 2.5m
• Rechargeable battery 

 
 

AQUAscat 1000L
Laboratory
• Choose between 7 frequencies (300 kHz, 500 

kHz, 1 MHz, 2 MHz, 2.5 MHz, 4 MHz and 5 MHz)
• Up to 4 cabled transducers providing  

flexibility in operation
• Can transmit and receive sound in any  

direction
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AQUAscat® Selection Guide

AQUAscat® 1000R
Research

AQUAscat® 1000S
Survey

AQUAscat® 1000LT
Lite

AQUAscat® 1000L
Laboratory

Transducers 4 cabled 
transducers 4 fixed transducers 2 fixed transducers Up to 4 cabled 

transducers

300 kHz  

500 kHz   

1 MHz    

2 MHz   

2.5 MHz   

4 MHz    

5 MHz  

Features   (*can be upgraded to AQUAscat 1000R specification)

Housing
Aluminium alloy 

housing rated 
1000m

Aluminium alloy 
housing rated 

1000m
Acetal housing rated 

200m
Waterproof Bench 

Housing

Integral pressure and 
temperature sensors    Optional (cabled)

Optional cabled turbidity sensor   

Memory 8GB 8GB 8GB 8GB

Range cells 256 256 256 256

Bin size 2.5, 5, 10, 20, 40mm 2.5, 5, 10, 20, 
40mm 10mm 10mm*

Application

Subsea   

Laboratory work 

Flume tanks 

Vessel mount    

River bank/ pier    

NEW
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SPECIFICATION 

Sediment range
Sensitive to a wide range of grain sizes 
Size inversion typically feasible for 20 μm to 500 μm radius 
Typically 0.01 g/l to 20 g/l over 1 m, or more over shorter range

Frequencies Up to 4 frequencies, from 300 kHz to 5 MHz

Transducers Typically Ø10-50mm ceramic discs (beam width according to 
frequency), with other optional configurations.

Transducer arrangement Individual cabled transducers

Gain Software controlled transmitter and receiver gain adjustment

Range 150 cm (typical), up to 10 m at frequencies below 2MHz depending 
on options.

Transmitted signal 1 W rms typical transmit CW pulse, pulse length to match cell size.

Transmission rate
128 Hz max pulse rate for each frequency (i.e. 512 pulses per 
second for four), subject to acoustic range limits. Minimum rate 1 Hz 
for calibration.

Data averaging Cell ensembles averaged over time by powers of 2 up to 64 before 
storage

Range cells 256 cells. 2.5 mm, 5 mm, 10 mm, 20 mm and 40 mm at 1500 m/s 
speed of sound. Start/end range set by software

Burst duration Defined by number of profiles requested

Burst trigger Either external hardware trigger when required or internal software 
trigger at regular intervals

Burst interval Internally generated from once every minute to once every 255 
minutes, user definable start time of first burst.

Trigger output A digital output allows triggering of external instruments

Power requirement 8 V to 24 V dc.  Typically 1 W when logging, and with standby of 
typically 1 mW when not logging.

Battery packs
Internal alkaline battery pack gives up to 10 days typical burst 
deployment. 
External battery packs available according to deployment needs.

Additional sensors Built-in temperature and pressure, optional turbidity 

Disk storage Compact Flash (proprietary format). 8 GB standard.

Data comms RS232 up to 115 kbaud;  USB 1.1 typically 2-3 Mbaud

Housing options 1000m rated aluminium alloy housing. Greater depths available as        
custom instruments.

AQUAscat® 1000R
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SPECIFICATION

Sediment range
Sensitive to a wide range of grain sizes 
Size inversion typically feasible for 20 μm to 500 μm radius 
Typically 0.01 g/l to 20 g/l over 1 m, or more over shorter range

Frequencies 4 frequencies - 500 kHz, 1MHz, 2MHz, 4MHz

Transducers Ø10-25mm ceramic discs (beam width according to frequency)

Transducer arrangement 4 fixed transducers

Gain Software controlled transmitter and receiver gain adjustment

Range 150 cm (typical), up to 10 m at frequencies below 2MHz depending 
on options.

Transmitted signal 1 W rms typical transmit CW pulse, pulse length to match cell size.

Transmission rate
128 Hz max pulse rate for each frequency (i.e. 512 pulses per 
second for four), subject to acoustic range limits. Minimum rate 1 Hz 
for calibration.

Data averaging Cell ensembles averaged over time by powers of 2 up to 64 before 
storage

Range cells 256 cells. 2.5 mm, 5 mm, 10 mm, 20 mm and 40 mm at 1500 m/s 
speed of sound. Start/end range set by software

Burst duration Defined by number of profiles requested.

Burst trigger Either external hardware trigger when required or internal software 
trigger at regular intervals

Burst interval Internally generated from once every minute to once every 255 
minutes, user definable start time of first burst.

Trigger output A digital output allows triggering of external instruments

Power requirement 8 V to 24 V dc.  Typically 1 W when logging, and with standby of 
typically 1 mW when not logging.

Battery packs
Internal alkaline battery pack gives up to 10 days typical burst 
deployment. 
External battery packs available according to deployment needs.

Additional sensors Built-in temperature and pressure, optional turbidity 

Disk storage Compact Flash (proprietary format). 8 GB standard

Data comms RS232 up to 115 kbaud;  USB 1.1 typically 2-3 Mbaud

Housing options 1000m rated aluminium alloy housing. Greater depths available as        
custom instruments.

 

AQUAscat® 1000S
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SPECIFICATION 

Sediment range
Sensitive to a wide range of grain sizes 
Size inversion typically feasible for 20 μm to 500 μm radius 
Typically 0.01 g/l to 20 g/l over 1 m, or more over shorter range

Frequencies 2 frequencies - 1 MHz, 4 MHz

Transducers Ø10-20mm ceramic discs (beam width according to frequency)

Transducer arrangement 2 fixed transducers

Gain Software controlled transmitter and receiver gain adjustment

Range 150 cm (typical) at 4 MHz, 255 cm at 1 MHz

Transmitted signal 1 W rms typical transmit CW pulse, pulse length to match cell size.

Transmission rate
128 Hz max pulse rate for each frequency (i.e. 256 pulses per 
second for two), subject to acoustic range limits. Minimum rate 1 Hz 
for calibration.

Data averaging Cell ensembles averaged over time by powers of 2 up to 64 before 
storage

Range cells 256 cells, 10 mm (at 1500 m/s speed of sound)

Burst duration Defined by number of profiles requested.

Burst trigger Either external hardware trigger when required or internal software 
trigger at regular intervals

Burst interval Internally generated from once every minute to once every 255 
minutes, user definable start time of first burst.

Trigger output A digital output allows triggering of external instruments

Power requirement 8 V to 24 V dc.  Typically 1 W when logging, and with standby of 
typically 1 mW when not logging.

Battery packs
Internal rechargeable Nickel Metal Hydride battery pack gives up 
to 5 days typical burst deployment. External battery packs available 
according to deployment needs.

Additional sensors Built-in temperature and pressure

Disk storage Compact Flash (proprietary format). 8 GB standard.

Data comms USB 1.1 typically 2-3 Mbaud

Housing options 200 m rated acetal housing.

 

AQUAscat® 1000LT
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SPECIFICATION
 
 

Sediment range
Sensitive to a wide range of grain sizes 
Size inversion typically feasible for 20 μm to 500 μm radius 
Typically 0.01 g/l to 20 g/l over 1 m, or more over shorter range

Frequencies Up to 4 frequencies, from 300 kHz to 5 MHz

Transducers Typically Ø10-50mm ceramic discs (beam width according to 
frequency), with other optional configurations.

Transducer arrangement Individual cabled transducers

Gain Software controlled transmitter and receiver gain adjustment

Range 150 cm (typical), up to 10 m below 2MHz depending on options.

Transmitted signal 1 W rms typical transmit CW pulse, pulse length to match cell size.

Transmission rate
128 Hz max pulse rate for each frequency (i.e. 512 pulses per 
second for four), subject to acoustic range limits. Minimum rate 1 Hz 
for calibration.

Data averaging Cell ensembles averaged over time by powers of 2 up to 64 before 
storage

Range cells
256 cells, 10 mm standard (at 1500 m/s speed of sound).  Options 
for 2.5 mm, 5 mm, 20 mm and 40 mm.  Start/end range set by 
software

Burst duration Defined by number of profiles requested.

Burst trigger Either external hardware trigger when required or internal software 
trigger at regular intervals

Burst interval Internally generated from once every minute to once every 255 
minutes, user definable start time of first burst.

Trigger output A digital output allows triggering of external instruments

Power requirement 12 V power supply

Additional sensors Cabled temperature, pressure, turbidity

Disk storage Compact Flash (proprietary format). 8 GB standard.

Data comms RS232 up to 115 kbaud;  USB 1.1 typically 2-3 Mbaud

Housing options Plastic IP68 weatherproof instrument case

 

AQUAscat® 1000L
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Find Out More
t +44 (0)1256 416010  (UK)  t 1-281-220-6035 (USA)                                                          
e inquiry@aquatecgroup.com  www.aquatecgroup.com

Representatives
To find a representative in your local area, visit www.aquatecgroup.com
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