AON CTD Calibration HLY1003 HLY1103 and HLY1203

Manufacturer Calibrations
Calibrations for CTD sensors were determined for each CTD sensor (temperature, conductivity, pressure, etc.) by the manufacturer before the cruise. When appropriate, sensor calibration files and firmware were updated accordingly.

SeaBird Processing
As per manufacturer recommendations, CTD data were processed using SeaBird data processing software (ver. 7.22.0). The raw CTD data were converted from HEX to ASCII, lag corrected, edited for large spikes, smoothed according to sensor, and pressure averaged into 2 dB bins for final data quality control and analysis. The following table summarizes the processing routines used together with SeaBird-recommended parameters for the sensor configuration used.
	[bookmark: _GoBack]SeaBird Module
	Description (SeaBird, Version 7.22.0)

	DATCNV
	Convert the raw data to pressure, temperature, conductivity, and dissolved oxygen current

	ALIGNCTD
	Advance conductivity approximately 0.073 seconds relative to pressure

	WILDEDIT
	Checks for and marks 'wild' data points:  first pass 2.0 standard deviations; second pass 20 standard deviations

	CELLTM
	Conductivity cell thermal mass correction alpha = 0.03 and 1/beta = 7.0

	FILTER
	Low pass filter pressure and depth with a time constant of 0.15 seconds to increase pressure resolution for LOOPEDIT

	LOOPEDIT
	Mark scans where the CTD is moving less than the minimum velocity (0.1 m/s) or traveling backwards due to ship roll

	DERIVE oxy
	Compute oxygen from oxygen current (filtered), temperature, and pressure

	BINAVG
	Average data into the 1 dbar pressure bins

	DERIVE sal
	Compute salinity

	STRIP
	Extract columns of data from .cnv files

	SPLIT
	Split .cnv file into upcast and downcast files











	Salinity Water Samples and Post Calibration 
Water samples were collected from most stations occupied during this cruise. Samples were analyzed for concentrations and used to post-calibrate the CTD sensors.

WHOI post-processing fitting procedures are modeled after methods used in Millard and Yang, 1993. CTD conductivity and water sample salinity differences were characterized as a function of pressure and time. One fit was created by grouping together data from all CTD stations occupied. The group was fit for a slope and bias adjustment using only water sample data that was within a defined physical range of CTD values. The slope term is a polynomial function of the station number based upon chronological station collection order. A linear pressure term (modified beta) was applied to conductivity slopes using a least-squares minimization of CTD and bottle conductivity differences. 

The function minimized was:


	BC 	- bottle conductivity [mS/cm]
	CC	- pre-cruise calibrated CTD conductivity [mS/cm]
	CP	- CTD pressure [dbar]
	m	- conductivity slope
	b	- conductivity bias [mS/cm]
	β	- linear pressure term [mS/cm/dbar]

The final conductivity, FC [mS/cm] is:
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