pCO2 and pH Processing
The processing described here will produce a Level 0 product that should be good enough for real time use. Post deployment calibrations and detailed examination of the data will be necessary to produce a final data product for archiving and long term use.
The data file gets updated on an hourly basis and has the format shown in the attached file ‘waveglider_pco2_WG.txt’. There are 35 columns of data containing time, navigation, CO2 system output, CO2 calibration (every 23 hours) and pH sensor output. Only a few of these columns are used in the Level 0 product, the remainder are used to check system health.
Hourly Level 0 pCO2 Calculation:
Current temperature response constants:
a= -16.5956
b= 0.3055
c= 1.0901
d=-2.845E-03
s= 0.997
T= EquilPumpOff Temp = Col8
1) Zero Corrected Seawater pCO2	= EquilPumpOff pco2 – ZeroPumpOff = Col7-Col14 = SCO2
Zero Corrected Air pCO2	=  AirPumpOff pco2 – ZeroPumpOff = Col20–Col14 = ACO2
2) Seawater pCO2	= s*(a+b*T+c*SCO2+d*SCO2*T)
Air pCO2	= s*(a+b*T+c*ACO2+d*ACO2*T)

Level 0 pH Calculation: 
The data from the pH sensor is collected every ten minutes and the data are reported hourly. The sample in column 29 labeled ‘Durafet pH 1’ has the same time stamp as the pCO2 sample the next column of pH data was collected 10 minutes later. The six pH readings then need to be matched with the appropriate temperatures from the Seabird system. I usually average the data bursts from the Seabird system and then find the best matching timestamp. 
The current electrode constants are:
Eo = -0.41878   'electrode calibration
 Tc = 20.19      'calibration temperature
Each pH value is then calculated:
mV= Durafet pH output (columns 29-34)
Tm= Seabird temperature with matching timestamp
St= 19.14487*(Tm+273.15)/96487
EoT= Eo – 0.001*(Tm-Tc)
pH=(mV/1000 – EoT)/St
