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Document objective 
This document describes the data that was obtained during this project and how it was 

recorded/stored, so that others than the people immediately involved may use the data for their 

research. 
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1. OBJECTIVES 
 

For the foreseeable future shipping and exploration for hydrocarbons in the Arctic is likely to 

occur during the summer open-water period. Should an accident occur towards to end of this 

period, there is the possibility that oil could be distributed within a field of new ice.  It is 

therefore important to understand the behaviour of oil under young ice, as well as the 

possibility to remotely detect the presence of oil under and within young ice types.  The 

young ice types were grown for our experiments were: 

 

1. Frazil ice, 

2.  Nilas, and  

3. Pancake ice. 

 

The aim of our experiment was to grow these ice types and characterise the behaviour of oil 

and evaluate potential detection approaches under these ice types.  To date very little 

information is available on the behaviour of oil spilled within these ice types.   This is 

because there are very few large-scale facilities that have that have the ability to both grow 

sea ice and allow the controlled spilling of oil are few.  

 
 
 

2 EXPERIMENTAL SETUP 

 

Experiments were run in the Arctic Environmental Test Basin (AETB) at HSVA. This is a 

30m long, 6 m wide, and 1.5m deep basin in a climate controlled chamber.  In order to 

provide the ability to perform experiments involving frazil, pancake and nilas the AETB was 

sub-divided into three separate regions (see Figure 1).  This same tank set up has been used 

successfully for frazil, nilas and pancake experiments in the past. 

Tank 1 was the quiescent tank and as such it was our aim to grow nilas in this tank.  Tanks 

2 and 3 had independent wave-makers installed and we aimed to grow frazil and then pancake 

ice in these tanks.   

Unfortunately due to the heat exchange through the far wall and view port windows of the 

facility, significant ice formation was not achieved in tank 1, and thus the nilas experiments 

were performed in tank 2.  At the bottom of each tank ‘train tracks’ allowed a ‘train/trolley’ to 

run along these tracks equipped with various sensors to be tested. The simultaneous mounting 

and recording of various sensors mounted on the trolley enables each sensor to be directly 

compared to each other as well as ensuring that each sensor’s ability to detect oil is evaluated 
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under the same environmental conditions.  Tanks 2 and 3 were separated by a moderately stiff 

plywood divider.   

 

Figure 1. Schematic showing the layout of the AETB at HSVA, Hamburg, Germany. 

 

3. INSTRUMENTATION 

The following subsections describe the instrumentation deployed in the tanks. 

3.1 CAMERA SYSTEMS: 

The camera systems in operation were a mixture of GoPros, a High-Definition underwater 

video camera, an IR camera, as well as a selection of hand-held digital cameras. 

1) Three GoPro cameras were mounted overhead (looking down towards the tank) to 

image the ice and oil from above.  These were placed at different locations along the 

whole length of the tank and took images at one minute intervals. These were 

generally in operation for the duration of the experiments. 

2) Three GoPro cameras were mounted on the tank bottom looking upward toward the 

ice bottom.  They also captured photographs at one minute intervals. Two of these 

cameras failed during the course of the experiment, but upward-looking imagery was 

obtained during most experiments. 

3) An additional GoPro camera was mounted on the instrument trolley to provide 

location information and imagery of each experiment 

4) A high-definition underwater video camera was used to monitor each oil spill from 

below during the spill. 
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5) An infrared camera system was clamped to an overhead rail 

6) The participants used hand-held digital cameras to capture images of the experiments 

at different times and locations. 

 

3.2 SONAR SYSTEMS: 

1) Two sets of AQUAscat 1000 (http://www.aquatecgroup.com) narrowband sonar 

transducers were deployed at different positions on the tank bottom. Transducers 

operated at nominal frequencies of 300 kHz, 500 kHz, 1 MHz, 2 MHz, and 5 MHz. 

One set of transducers was moved to the mobile instrument trolley during the spill 

experiments 

2) Two sets of broadband transducers at frequencies of 350-565 kHz and 700-1050 kHz. 

3) A Teledyne/Odom MB1 multibeam sonar system was deployed on the mobile trolley 

to provide sonar imagery of the ice underside of the ice and  to explore the feasibly of 

estimating the angular dependence of the acoustic scattering. 

 

3.3 OPTICAL SYSTEMS: 

1) Three TRIOS hyperspectral radiometers were deployed to investigate the spectral 

attenuation and scattering of light through the oil spills. One irradiance and one 

radiance sensor were deployed on a mobile trolley, and one irradiance sensor was 

deployed above the ice to measure the incoming radiation field 

2) The Woods Hole Oceanographic Institute (WHOI) laser fluorometer was deployed on 

a separate mobile trolley and profiled the underside of the ice after the oil spills. 
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4.0 ORGANIZATION OF DATA FILES 
 

Given the number and varied nature of the sensors used in this experiment the files that 

contain the readings of these instruments also vary.   A summary of these data is as follows: 

 

Camera systems: 

Sensor Type Data Description 

Camera System 

 

Visible: Still 

 

� All still images are in the jpeg format. 

Camera System 

 

Visible: Movie 

 

� All movie files are in the avi format. 

 
Camera System 

 

Infrared: Still � Infrared images  

 

 
Sonar systems 

Sensor Type Data Description 

Sonar 

 

AQUAscat 1000 

 

� 4 x single beam sonar (5 MHz, 1MHz , 

0.5 MHz , 0.3 MHz). Data is in a 

proprietary format from the Aquatec 

Group.  All files in .aqa format. 

Sonar 

 

Multbeam sonar 

Teledyne/Odom 

MB1 multibeam 

 

� Teledyne/Odom MB1 multibeam sonar. 

Sonar 

 

Broadband sonar � Two sets of broadband transducers at 

frequencies of 350-565 kHz and 700-1050 

kHz.   

 
 
 
Optical systems 

Sensor Type Data Description 

Hyperspectral 

radiometers  

TRIOS 

hyperspectral 

radiometers  

� 4 x TRIOS hyperspectral radiometers  

laser fluorometer Prototype 

 

� Prototype instrument.   

 
 
 
 

 


