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1) Introduction and Summary 
 
The WET Labs BB9 is a scattering sensor. It measures the volume scattering function 
(VSF) at nine wavelengths and one angle. It uses nine individual light emitting diodes 
(LEDs) as sources with the corresponding detectors at the same angle. The path 
lengths and chi factors to convert a VSF measurement to a backscattering coefficient 
are the same for each source-detector pair. The specific characteristics are listed below: 
 

Specification 
Wavelength, λ (nm): 403, 443, 487, 506, 525, 594, 657, 680, 720 
Angle, θ (deg): 124 
Path length, ℓ(m): 0.015 
Chi factor, χ1 1.076 

 
2) Calibration/Maintenance 
 
2.1) Manufacturer calibrations/coefficients 
 
The calibration applied to this data set was interpolated between pre-cruise and post-
cruise calibrations performed at WET Labs, Inc. research department in Narragansett, 
RI. They were done using 0.1 μm NIST-traceable polystyrene microspheres. The results 
of this calibration are shown below: 
 

Wavelength–Angle Scaling Factor Dark Offset 
λ = 403 nm – θ = 124° 1.501e-04 62.2 
λ = 443 nm – θ = 124° 1.226e-05 33.1 
λ = 487 nm – θ = 124° 2.469e-05 17.8 
λ = 506 nm – θ = 124° 7.771e-06 34.8 
λ = 525 nm – θ = 124° 7.184e-06 40.4 
λ = 594 nm – θ = 124° 5.042e-06 27.2 
λ = 657 nm – θ = 124° 4.142e-06 43.8 
λ = 680 nm – θ = 124° 3.425e-06 48.5 
λ = 720 nm – θ = 124° 3.017e-06 50.8 



 
2.2) Self calibration methods and results 
 
The WET Labs BB9 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 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 9 wavelength-angle pairs. The processing 
steps and the equations used are listed below: 
 

1. The scattering coefficient and volume scattering function of water, bw and VSFw, 
were calculated2,3 for the measured water temperature and salinity and included 
in the data set as bb90228_bw and bb90228_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 bb90228 and included in the data set as bb90228_agp and 
bb90228_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 and bp were used to correct for absorption along the path1 to obtain 
the total volume scattering function. This is included in the data set as 
bb90228_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 bb90228_VSFp. 

wp VSFVSFVSF −=  

 
5. The volume scattering function of particles, VSFp, used with an angle-specific chi 

factor to obtain the backscattering coefficient of particles, bbp, which is included in 
the data set as bb90228_bbp. 

χπ **2 pbp VSFb =  

 
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 bb90228_bb. 

wbpbt bbb
2
1

+=  

 
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 bb90228_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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