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Fig. 1 Global distributions of annual mean wind speed (m/s) (a-c) and corresponding transfer speed (cm/h) (d-f)
a b ¢ EK NP QS s 2m/s;d e f -EK -NP -QS
4 cm/h

a, b and c are the annual mean wind speed of EK wind fields, NP fields and QS fields, respectively. d, e and f are corresponding transfer speed
from Exp-EK, Exp-NP and Exp-QS, respectively. The contour intervals for a-c and d-f are 2 m/s and 4 cm/h, respectively
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Fig. 2 Monthly average air-sea CFC-11 fluxes (><10~* pmol/(m?s)) in January of 1955 (a) and the difference (><10~> pmol/(m*s))
in fluxes among experiments (b-d)
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05 1 2 4 6 8b =12 -8 4 05 1 4 8 16 24;c -8 4 -2 -05 05 2 4 8 12;d
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a, b, ¢ and d are the fluxes from Exp-EK, Exp-EK—Exp-C, Exp-EK—Exp-NP, and Exp-EK—Exp-QS, respectively(also applied in Fig. 3 and
Fig. 4). The contour intervals are —-0.2, 0, 0.5, 1, 2, 4, 6, 8 for a, —12, -8, -4, -0.5, 1, 4, 8, 16, 24 for b, -8, -4, -2, -0.5, 0.5, 2, 4, 8, 12 for c,
-6, -4,-2,-0.5,0.5, 2, 4, 6, 8 for d, respectively
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Fig.3 Monthly average air-sea CFC-11 fluxes (><10~* pmol/(m?-s)) in July of 1955 (a) and the difference (> 107> pmol/(m*s))

in fluxes among experiments (b-d)
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The contour intervals are —0.6, —0.4, -0.2, 0, 0.5, 1, 3, 5, 7 fora, -7, -4, -1, 1,4,7, 10 forband d, -7, -4, -1, 1,4, 7, 10, 13 for ¢
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Fig. 4 Monthly average air-sea CFC-11 fluxes(>< 107 pmol/ (m”s))(a) in January of 1995 and the difference in fluxes among ex-
periments (> 10~ pmol/(m>-s))(b-d)
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The contour intervals are —0.4, —0.2, 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 for a, -6, -4, -2, -0.1, 0.5, 2, 4, 6 for b and ¢, -4, -2, -0.1, 0.5, 2 for d,
respectively
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Fig. 5 Annual mean sea surface CFC-11 concentrations
(pmol/kg) in the 1990s
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a, b, ¢, d and e are the concentrations from observation, Exp-EK,
Exp-EK—Exp-C, Exp-EK—Exp-NP, and Exp-EK—Exp-QS,
respectively(also applied in Fig. 6). The contour intervals are 1
for aand b, 0.2, -0.1, 0, 0.05, 0.1, 0.2, 0.3 for c, 0.05, 0.1, 0.15,
0.2,0.4,0.6,0.8,1.0,1.2,1.4,1.6,1.8,2.0 fordand e
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Fig. 7 Cumulative uptake, storage and their difference of CFC-11 in the ocean(pumol/m?)
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a is cumulative uptake of CFC-11 in the Exp-EK by Dec. 2007, and b is column inventory of CFC-11 in the Exp-EK in Dec. 2007, and c, d, e, f
are the difference between cumulative uptake and the storage among Exp-EK, Exp-C, Exp-NP, Exp-QS, respectively. The contours interval are
1,2,4,8,12,16 fora, 1, 2, 4, 6, 8, 10, 12, 14 for b, -5, -4, -3,-2,-1, 1,4, 7, 10, 13 forc, d and f, -5, -4, -3, -2, -1, 1,4, 7, 10 for e
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Abstract: Using a global ocean general circulation model (LICOM) developed by the Institute of Atmospheric
Physics (IAP) of the Chinese Academy of Sciences, we conducted four numerical experiments to investigate the
influence of different wind fields on the uptake and transport of CFC-11 in the global ocean. Three experiments
were performed using the same formula of the air-sea gas transfer velocity that is dependent on wind speed, in
which wind speeds were from Esbensen and Kushnir (Exp-EK), NCEP (Exp-NP) and QuickSCAT (Exp-QS). An-
other experiment is called Exp-C, in which the transfer velocity is a space-independent constant of 14.5 cm/h that is
the same as the global annual mean value of Exp-EK. The air-sea flux, surface concentration, and column inventory
of CFC-11, as well as its interior transport processes were investigated in these four experiments. The difference of
the air-sea gas transfer velocity resulting from the difference in wind fields generated a remarkable difference in the
air-sea CFC-11 in the local area, but the difference is not notable in most regions of the ocean. This difference
decreased with the increase of integral time. For example, in local area of the North Atlantic in Jan.1955, the dif-
ference in the simulated air-sea flux among these three experiments could reach about 20 . The difference in the
simulated flux among these three experiments in local area of the North Atlantic deceased to about 15  in Jan.
1995. In addition, a constant transfer velocity (Exp-C) generally generates a relatively smaller value. The Exp-QS in
which wind speed is relatively higer leads to that simulated results are closer to the observation than other

simulations to some degree.
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