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Abstract Ocean general circulation models (OGCMs) are widely used to understand the role of the ocean as a sink
for greenhouse gases. To get realistic amounts of absorbed gases, it is necessary to assess the ability of ocean mod-
els simulating ocean realistic processes, especially the oceanic ventilation. Chlorofluorocarbons (CFCs) are very use-
ful tracers for the study of oceanic ventilation on decadal timescales. As a result, many OGCMs have been used to
study the oceanic uptake and storage of CFCs, including the influences of mesoscale tracer mixing scheme on the dis-
tribution of the CFCs concentration. However, a large difference still exists between the observation and simulated
results of CFCs, and even between the models. To improve the ability of estimate of oceanic CFC inventories, the
further research is required, including use of different models. The uptake and distribution of CFC-11 are investiga-

ted in a thirty-level global ocean general circulation model (I.30T63), which is developed by the Institute of Atmos-
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pheric Physics, Chinese Academy of Sciences. The model employs the free surface formulation and the Gent-McWil-
liams parameterization of mesoscale mixing of tracers. The possible factors that determine the features of CFC-11
distributions are preliminarily discussed in this paper. In the control numerical experiment, the model is spun up
from climatological initial conditions, and it is run for 1050 years to obtain equilibration. On the basis of the 1050
years simulated results, an additional passive tracer of CFC-11 is included in the model, and the model is run for an-
other 55 years from 1944 to 1998. CFC-11 enters the ocean by the air-sea gas exchange at the ocean surface. Ac-
cording to the simulated results of CFC-11 in the control numerical experiment, the distributions of CFC-11 concen-
trations in the ocean surface are remarkably affected by sea surface temperature. The pattern of CFC-11 distributions
is similar to that of sea surface temperature, but the direction of gradient is converse. The distribution of exchange
fluxes between the ocean and the atmosphere is also affected by the sea surface temperature, and shows significant
seasonal variations, For example, undersaturations are usually found in the area where the intermediate water is
formed or the convection is significant during the wintertime. In addition, the simulated results of CFC-11 are com-
pared with the cruise data of five sections in three oceans. The simulated results are generally in agreement with the
observations in most areas. For example, the simulated result along 24 °N in the North Atlantic Ocean clearly shows
that the vertical distribution of CFC-11 in the upper ocean is much related to the local flow fields, which is also
shown in the observations. In many areas the simulated results show that the transport of CFC-11 is associated with
the vertical pattern of the isopycnal surfaces and with circulation features. In the Southern Ocean isopycnal surfaces
are steep from 35°S to 55°S, where there is also a main storage of CFC-11. In contrast, the seawater density of the
upper ocean at 10 °N is the lightest in the whole ocean, where CFC-11 concentrations are lower in comparison with
those in other areas at the same depth. Compared with most of previous work by other researchers, the simulations
well generate the feature of distributions of the CFC-11 concentration in the Southern Ocean. All of those reflect

that the simulated exchange and transport of tracers on decadal timescales from the model are comparatively reasona-

ble.
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Fig. 1 Global sea surface CFC-11 concentrations (pmol/kg) in 1990: (a) Mar; (b) Sep
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(a) Observations; (b) model results
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