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quadratic relationship; solid line represents the cubic relationship
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Fig.3 The average of the results of the air-sea CO, flux from 1982 to 2018 based on various gas transfer velocities
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Fig. 4 The net CO, flux obtained by zonal integration
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The distribution of net CO, flux in the South Ocean and the global coincide in the high latitude sea area of the south latitude
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Fig. 5 Variation of CO, fluxes calculated by different parameterization schemes with time
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The solid black line in the figure shows the results averaged for different parameterization schemes; the rest of the colors represent the annual estimated results

of different parameterizations from 1982—2018 net fluxes over time; the circles represent the eddy covariance results; the pentagons represent the ¢ results;

the inverted triangles represent the dual tracer results; the quadratic dependence is shown by dotted lines; the cubic dependence is shown by dashed lines
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Fig. 6 Subtract the CO, flux in 1999 from the CO, flux in 2012
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Estimation of gas exchange rate and carbon dioxide gas
flux at the sea-air interface

Chen Yuanrui', Zhao Dongliang', Lin Zikuan'

(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China)

Abstract: The CO, flux at the sea-air interface, which is equal to the product of the gas transfer velocity, solubility,
and the CO, partial pressure difference between sea and the atmosphere, is estimated using the bulk equation, where
the gas transfer velocity is usually associated with the wind speed. Different authors have proposed different para-
meterization schemes, in which the gas transfer velocity is a polynomial of different powers of the wind speed. In
this paper, we summarize the main findings on the gas transfer velocity as a function of wind speed. We discover
that the observation method has a greater influence on the gas transfer velocity than the power of the wind speed
polynomial. On this basis, this paper calculates the global CO, flux from 1982—2018 using several different para-
metric formulas for the gas exchange rate. The ocean is a sink for atmospheric CO,, the equatorial sea area is a
source, and the ocean near 40° in the northern and southern hemispheres forms a strong absorption zone along the
latitudinal direction. The annual average value of oceanic CO, absorption (in terms of carbon) over 1982—-2018 is
(—1.53+0.15)Pg/a. The oceanic absorption decreases year by year until 1999, reaching a minimum in 1999, after
which the oceanic absorption begins to increase, with the increase in oceanic absorption occurring mainly in the

Southern Ocean.

Key words: gas transfer velocity; wind speed; carbon dioxide flux
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