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Data was collected in buoy mode with a Satlantic HyperPro floating far from the vessel Tara (~30-100m) measuring tilt and upwelled radiance (Lu) at about 20cm below the surface. A reference radiometer (Ed(0+)) was installed on the buoy.

Sensors: Ed - HyperOCR187. Lu – HyperOCR174.

Using the manufacturer software (SatCon, http://www.seabird.com/software/satcon) we converted raw files into readable text using factory calibration files dating from 2018-06-26.

We used the ‘apply immersion coefficients’ in the SatCon settings for the upwelled radiance radiometer (Lu).

We processed the resulting .dat files using MATLAB scripts

There are several steps to processing the data. The driver code “run_process_hyperpro.m” is a function that takes in the directory of .dat files and returns a structure of processed data. It optionally can be passed a max threshold for the tilt values that the user wishes to define; the default if no value is passed in is 5 degrees (for the both the x and y directions). We used 5 degrees.

The following five subfunctions are used:

read_datfiles.m
read_tiltfile.m
calculate_Rrs_w_IOPs_Tara.m
get_ap_oc_from_Rrs.m
get_bbp_oc_from_Rrs.m
get_water_iops.m

The basic processing steps completed by the code are:
-> Subtract time-interpolated Ed dark data from Ed light data; repeat for Lu dark and light
-> Remove Ed and Lu spectra that have tilt values above a user-defined or default threshold (default is 5 degrees)
-> Remove Ed and Lu spectra that are outside the middle 50th percentile of Ed data (this removes any outliers in Ed, e.g. from small clouds passing over)

-> Calculate Rrs:
	Rrs (remote-sensing reflectance) is defined as the water-leaving radiance (Lw, i.e. the radiance just above the sea surface) normalized by the downwelling irradiance (Ed):
					

To calculate it using the measured Lu (upwelling radiance at the depth of the radiometer), the Lu must first be extrapolated to just below the sea surface, and then a correction is applied for transmission across the air-water interface. See the equations in the header of the calculate_Rrs.m function and also http://www.oceanopticsbook.info/view/overview_of_optical_oceanography/ for more details.
	The equation to extrapolate Lu to just below the sea surface requires information on the absorption properties of the surface water. When IOPs were available from the inline system (a_p, a_g and b_bp were available) we used them (all except 4 cases for a_p and 6 for bbp). When not available, we got a guess for Chlorophyll by applying OC4 to Rrs~Lu/Ed and use it to estimate a_p (based on Chase et al., 2013) and b_bp (based on Morel and Maritorrena, 2001). The absorption and backscattering by water (asw,bbsw) are computed as function of salts and temperature based published values (Pope and Fry, 1997 and Zhang et al., 2009)

To estimate the particulate absorption spectrum (ap), a first guess at Rrs using Lu (rather than Lw) is used with NASA’s OC4 band ratio algorithm to estimate Chlorophyll concentration.  The Chl value is then passed to a function that uses parameters derived from the global relationship between Chl and ap (from Tara Oceans) to estimate ap. The absorption by water (aw) is also used and is known from published values (Pope and Fry, 1997, defined inside the functions). 	

We then compute:
K_Lu=(a_sw+a_g+a_p+b_bsw+b_bp)/0.5;
Lu(0-)=Lu_measured*exp(K_Lu*0.2);
Lw(0+)= 0.98xLu(0-)/1.34^2;

Rrs= Lw(0+)/Ed(0+)

