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1) Introduction and Summary 
 
The WET Labs VSF is a scattering sensor. It measures the volume scattering function 
(VSF) at 528 nm and 3 angles. It has a single detector and three light emitting diodes 
(LEDs) oriented at three different angles in relation to the detector, with path lengths 
that vary according to the angle. The specific characteristics are listed below: 
 

Specification 
Wavelength, λ (nm): 528 
Angle, θ (deg): 104, 130, 151 
Path length, ℓ(m): 0.026, 0.023, 0.027 

 
2) Calibration/Maintenance 
 
2.1) Manufacturer calibrations/coefficients 
 
The calibration applied to this data set was performed on June 10, 2014 at WET Labs, 
Inc. research department in Narragansett, RI. It was done using 0.1 μm NIST-traceable 
polystyrene microspheres. The results of this calibration are shown below: 
 

Wavelength–Angle Scaling Factor Dark Offset 
λ = 528 nm – θ = 104° 1.25791e-05 58.4 
λ = 528 nm – θ = 130° 7.64091e-06 53.4 
λ = 528 nm – θ = 151° 3.52802e-06 52.3 

 
2.2) Self calibration methods and results 
 
The WET Labs VSF does not require field calibration. 
 
3) Deployment 
 
3.1) Measurement methods 
 



Measurements were made with this instrument at each station. All measurements were 
made in the same manner. 
 
3.2) Package design 
 
This instrument was attached to the instrument cage in a location that was protected 
from “seeing” any part of the cage or other instruments. It was connected to a WET 
Labs DH-4 that acted as power distributor and data collection device. The package was 
powered through the DH-4 by batteries. 
 
4) Data processing 
 
4.1) Data analysis 
 
Data processing began by binning the raw data to 1 m depth bins by averaging all 
points occurring within that bin. Further processing of the VSF data required the 
corresponding temperature and salinity values from the CTD and the absorption and 
scattering coefficients of Gelbstoff + particles from the ac-9 S/N ac90271. All 
calculations are performed for each of the 3 angles. The processing steps and the 
equations used are listed below: 
 

1. The scattering coefficient and volume scattering function of water, bw and VSFw, 
were calculated1,2 for the measured water temperature and salinity and included 
in the data set as vsf0128g_bw and vsf0128g_VSFw. 

 
2. The fully corrected absorption coefficient of Gelbstoff + particles, agp, and the 

scattering coefficient of particles, bp, from ac90271 were interpolated to match 
the wavelengths of vsf0128g and included in the data set as vsf0128g_agp and 
vsf0128g_bp. 
 

3. The dark offsets obtained in the secondary cast were applied to the raw counts to 
obtain the corrected data, the scaling factors were applied, and the interpolated 
values of agp were used to correct for absorption along the path to obtain the total 
volume scattering function. This is included in the data set as vsf0128g_VSF. 
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4. The calculated volume scattering function of seawater, VSFw, was subtracted 
from the total volume scattering function, VSF, to obtain the volume scattering 
function of particles, VSFp, which is included in the data set as vsf0128g_VSFp. 
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5. The volume scattering function of particles, VSFp, was integrated using the 

trapezoidal method of the angles (x) in the backwards direction (90° to 180°) to 
obtain the backscattering coefficient of particles, bbp, which is included in the data 
set as vsf0128g_bbp. 
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6. One half of the calculated scattering coefficient of seawater, bw, was added to the 

backscattering coefficient of particles, bbp, to obtain the total backscattering 
coefficient, bb, which is included in the data set as vsf0128g_bb. 
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7. The backscattering coefficient of particles, bbp, was divided by the scattering 

coefficient of particles, bp, to obtain the backscattering ratio, which is included in 
the data set as vsf0128g_bbp_bp. 
 

4.2) Quality control 
 
Processed data was reviewed by eye for any evidence of contamination by bubbles or 
potential interference from the instrument package and suspect data was replaced with 
a null value. 
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