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A database for the partial pressure of carbon dioxide
(pCO,), temperature, and salinity in surface waters
within about 1,000 km from the shore of the North
American continent has been assembled. About 550,000
seawater pCO, observations were made from 1979 to
2004 by the authors and collaborators of Chapter 15.
The pCO, data have been obtained by a method using
an infrared gas analyzer or gas-chromatograph for the
determination of CO, concentrations in a carrier gas
equilibrated with seawater at a known temperature and
total pressure. The precision of pCO, measurements
has been estimated to be about + 0.7% on average. The
quality-controlled data are archived at http://www.ldeo.
columbia.edu/res/pi/CO2.

The zonal distribution of the surface water pCO,, sea
surface temperature (SST), and salinity data shows that
the greatest variability is confined within 300 km from
the shores of both the Atlantic and Pacific. Observations
made in various years were combined into a single year
and were averaged into 1° x 1° pixels (approximately N-
S 100 km by E-W 80 km) for the analysis. Accordingly,
the results represent a climatological mean condition
over the past 25 years. Finer resolutions (10 x 10 km)
may be desirable for some areas close to shore because
of outflow of estuarine and river waters and upwell-
ing. However, for this study, which is aimed at a broad
picture of waters surrounding the continent, the fine
scale measurements have been incorporated into the
1° x 1° pixels. In addition, data with salinities of less
than 16.0 are considered to be inland waters and have
been excluded from the analysis.

Climatological monthly and annual mean values for
pCO, in each zone were computed first. Then, the
air-sea pCO, difference, which represents the thermo-
dynamic driving potential for air-sea CO, gas transfer,
was estimated using the atmospheric CO, concentration
data. Finally, the net air-sea CO, flux was computed

using transfer coefficients estimated on the basis of
climatological mean monthly wind speeds using the
(wind speed)? formulation of Wanninkhof (1992). The
transfer coefficient depends on the state of turbulence
above and below the air-sea interface and is commonly
parameterized as a function of wind speeds (corrected
to 10 m above the sea surface). However, selection of
wind data is problematic because wind speeds vary
with the time scale (hourly, diurnal, or seasonal).
For example, fluxes calculated for the South Atlantic
Bight from 6-h mean wind speeds in the NCEP/NCAR
version 2 file (1° x 1° mean) were lower than those
estimated using the monthly mean. This discrepancy
suggests that ships used commonly for coastal car-
bon studies tend to be small and, hence, are rarely at
sea under high wind conditions, so observations are
biased toward lower winds. Taking into account that
the observations have been made infrequently over
multiple years, the gas transfer coefficients estimated
from climatological mean monthly wind speeds may be
more representative. The Schmidt number is computed
using measured SST and climatological mean salinity
(DaSilvaetal., 1994). The flux values in a given month
are then averaged to yield a climatological mean flux
(and standard deviation) for each month. This procedure
assumes implicitly that the seawater pCO, changes at
much slower rates in space and time than the wind
speed and that the seawater pCO, does not correlate
with the wind speed.
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