KA0701 Readme File

Principal Investigator/Organization:  

Dr. Richard Feely

NOAA/PMEL

7600 Sand Point Way NE

Seattle, WA  98115

(206) 526-6214

Richard.A.Feely@noaa.gov

Ship Name:  Ka’imimoana

Call Sign:  WTEU

Country:  United States

Ship Owner:  National Oceanic and Atmospheric Administration (NOAA)

Temporal Coverage:

Cruise Start:
March 28, 2007; Seattle, Washington

Cruise End:
April 14, 2007; Manzanillo, Mexcico

System Operators:  Tonya Watson (Survey Tech) 
Dataset ID/Location:  KA0701.csv (www.pmel.noaa.gov/co2/uwpco2/)

Experiment Name:  Underway measurement of atmospheric and surface water pCO2

Geographical Bounds (+ E, - W for Longitude; + N, - S for Latitude):

Westernmost Longitude: -126.502

Easternmost Longitude: -90.293

Northernmost Latitude:  47.626 

Southernmost Latitude:  -8.053

Method Description:

Equilibrator type/specifications:  Showerhead, volume of ~0.5 L with a headspace of ~ 0.8 L.  

Water Flow rate:  3.5 L/minute

Headspace gas flow rate:  60 ml/minute

Measurement method:  Infrared absorption of dried gas. 

CO2 Sensor:  Licor 6262, Serial # IRG3-1295

Resolution/Uncertainty: 0.3 uatm for equilibrator measurements, 0.2 utam for atmospheric measurements.

Temperature measurements:

Equilibrator Temperature: Hart Scientific model 1521 digital thermometer with an NIST traceable thermistor probe, model 5610.  Accurate to ± 0.01°C.

Sea Surface Temperature:  A Seabird SBE 3 remote temperature probe was mounted in the sea chest approximately 5m below the sea surface.  The SBE 3 was calibrated annually, with an accuracy of  ± 0.01°C.
Salinity: A Seabird SBE 21 thermosalinograph was mounted next to the underway pCO2 system in the laboratory.  The unit was calibrated annually and provided salinity accurate to 0.1.

Pressure measurements: Pressure inside the equilibrator was measured with a Setra 239 differential pressure transducer, accurate to ± 0.15 hPa.  The equilibrator was passively vented to a secondary equilibrator, and the Licor sample output was vented to the laboratory when CO2 measurements were made, thus equilibrator headspace pressure was assumed to be laboratory pressure.
The general principle of instrumental design and operation are described in:

Feely, R.A., R. Wanninkhof, H.B. Milburn, C.E. Cosca, M. Stapp, and P.P. Murphy,  A new automated underway system for making high precision pCO2 measurements onboard research ships, Analytica Chim. Acta, 377, 185-191, 1998.

and

Wanninkhof and Thoning,  Measurement of fugacity of Carbon Dioxide in surface water and air using continuous sampling methods, Marine Chemistry, 44, 189-205, 1993.

Standard gases:

Standard gases are supplied by NOAA’s Climate Monitoring Diagnostics Laboratory in Boulder, CO, and are directly traceable to the WMO scale.  Any value outside the range of the standards should be considered approximate, although the general trends should be indicative of the seawater chemistry.

Serial numbers and CO2 concentrations for the cylinders used on this cruise: 

CA04403
363.96

CA06867
421.13

CC115011
466.38

CA05395
496.11

Sampling Cycle:

The system runs a full cycle in approximately 112 minutes.  The cycle starts with 4 standard gases, then measures 10 atmospheric samples followed by 60 surface water samples.  Each new gas is flushed through the Licor Analyzer for 4 minutes prior to a 10 second reading from the analyzer during which the sample cell is open to the atmosphere.  Subsequent samples of the same gas are flushed through the Licor Analyzer for 30 seconds prior to a stop-flow measurement.

Units:

All xCO2 values are reported in parts per million by volume (ppmv) and fCO2 values  are reported in microatmospheres (uatm) assuming 100 % humidity at the equilibrator temperature.

Please see the Ka’imimoana Master Readme File for more information on fCO2 calculations and data file format.

For questions or comments contact:

Cathy Cosca

NOAA/PMEL

7600 Sand Point Way NE

Seattle, WA  98115

206-526-6183

cathy.cosca@noaa.gov

