EXPORTS 1, ACS data processing – SlowDROP profiler
Nils Haëntjens and Emmanuel Boss


August 28, 2020
Cruise name: EXPORTS 1
Cruise id: RR1813
Ship: R/V Roger Revelle
Location: Station Papa, North East Pacific
Dates at sea: 2018/08/11 to 2018/09/12 01:00
Epoch 1:2018/08/14 4:30 to 2018/08/23 9:00
Epoch 2:2018/08/23 9:00 to 2018/08/31 9:00
Epoch 3:2018/08/31 9:00 to 2018/09/08 9:00
At Station P: 2018/08/14 0:00 to 2018/08/23 9:00
Operators: Emmanuel Boss and Nils Haëntjens
Group Leaders: Emmanuel Boss and Lee Karp-Boss
ECOBB9 serial numbers: 032

Salinity:
The Temperature-Salinity relationship is very tight for EXPORTS and the top 110m (where we deployed the IOP package). Because we had problems with the salinity sensor of our CTD we decided to use the relationship established from the ship’s CTD to compute salinity. Hence the salinity we report and use for correction is:
S=32.3+(14-T)/32 if T>6   
S= 32.55 +0.9*(6-T) if T<6  
Where T is the temperature measured with our CTD

Pressure:
We tarred the pressure at the surface (lowest pressure recorded was taken as offset).

Binning:
We median-binned the data into 2m bins.

Wavelengths:
Manufacturer wavelengths are different than centroid source emission:
wl_WL=[412,440,488,510,532,595,650,715,880];
wl_SS=[407,439,485,507,527,594,651,715,878];
We used wl_SS.

Calibration:
We had two calibration, from WETLabs pre-cruise and Sandstone Scientific post cruise. The spectra of the latter looks most realistic (though not at 507nm) so we applied them.
slopes_fac=[1.29e-5 1.415e-5 1.247e-5 1.008e-5 8.666e-6 5.333e-6 4.054e-6 3.24e-6 2.525e-6];
slopes_SS=[1.45e-5 1.45e-5 1.27e-5 9.74e-6 8.72e-6 5.11e-6 3.95e-6 3.16e-6 2.55e-6];


Darks: we applied field darks based on two profiles with black tape on the windows.
darks_fac=[49 51 51 59 56 52 55 56 53];
darks_field=[48.79  50.94   50.76   61.66   54.26   51.39   55.38   56.65 53];

Bad spectra are removed both automatically (standard deviation/median > 0.5) and a few manually (spikes > 2x neghboring wavelengths).

In a few cases DH4 (exclusively in Epoch 3) timestamping did not work (we get zeros for time). In such cases we used the sampling frequency for each instrument (based on median dt from timestamped files) to determine the time assuming instruments started as zero.

Salt correction:
A value of salt-water beta was subtracted using Zhang et al., 2009 assuming a using salinity and temperature profiles from the closest CTD file and a =0.039.

Particulate backscattering was computed from: 
bbp=(beta_uc(140)-betasw(T, S, 124) )*2*pi*1.1

The latter chi factor is from Boss and Pegau, 2001, also used in Boss et al., 2004 where closure between Eco-VSF and HS-6 was achieved.

Attenuation along the path:
No correction was done given that the pathlength is ~2cm.

Products: we computed several products from the EcoBB9 BBP:
1. Slope of exponential fit of spectral data. Fit was computed by minimizing the sum of the absolute differences between the spectra and a power-law function weighted by the uncertainties at each wavelength. We did not use the 507 and 878nm in the fit the first because it was anomously low relative to the rest of the spectrum and the latter because we wanted to use similar visible wavelength as with the Hydroscat-6 and ac-S.
2. Cphyto based on Graff et al., 2015

For more information please contact us
(emmanuel.boss@maine.edu, nils.haentjens@maine.edu).
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