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A world ocean circulation model was applied together with
a tracer dispersion model to study the large-scale effects of
potential radioactive releases which might arise at Mururoa and
Fangataufa due to the French nuclear tests in the past at these
sites.

Constant as well as time-dependent radioactive sources
have been assumed as input for simulations of the activity
concentrations in the South Pacific ocean emanating from the
test sites.

Two scenarios were envisaged:
the total radioactivity released enters the ocean through
the lagoon
the total radioactivity released enters the ocean sideways
at subsurface depths through the karst layer. The karst
represents a potential conducting medium for radionuclides
coming from the vulcanic formations down below.

The circulation model used were developed at the Max-
Planck-Institute for Meteorology, Hamburg, to study global
climate changes. It is a prognostic OGCM and has a special
resolution of 3.5 x 3.5 degrees in the horizontal and 22 layers
in the vertical. It provides the input data for the Lagrangian
transport model (tracer dispersion model). The horizontal and
vertical spreading of the tracers considered due to the large-
scale circulation and subgrid-scale mixing is treated by means
of Lagrangian partical tracking combined with a Monte Carlo-
method .
The model is forced by standard boundary conditions.

The representation of simulation results have been devided into
two parts:

temporal variations of the activity concentrations over
about 50 years at "nearby" islands such as Tureia, Gambier
Islands, Hao and Tahiti.
spatial distributions of the activity concentrations in
the South Pacific ocean at various time-steps after the
release has started.

A constant release at Mururoa produces a radioactive
contamination in the ocean which arrives at Tureia about one
year after the source has started. The contamination emerges at
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Tahiti and Hao two and three years later. In all simulations
using a constant release concentrations in seawater rise within
a year after its first signal at the specific site up to a
constant "equilibrium" level over the simulation period.

Assuming a time-dependent release yields peak
concentrations which gradually build up at the various
neighbouring islands of concern and decrease then again
depending on the prescribed source-term.

Regarding the spatial distribution only time-dependent
sources
- either in the surface layer - or at a subsurface depth of
400 m have been considered. The results show the time-develop-
ment of the activity concentration pattern in the South Pacific
ocean for selected radionuclides.

A salient feature of the distributions are the different
advection schemes in the surface layer and at subsurface depth.

In the surface layer the released activity moves with the
prevailing circulation into easterly directions. In the
subsurface layer it propagates towards west.

All simulated concentration patterns of the various
radionuclides (3H, 90Sr, 137Cs, 239t24°Pu) resemble each other,
because the circulation is the main engine to spread the
contamination in the open ocean. What matters additionally are
the initial conditions, i.e. the source-term and the different
half-life of the specific radionuclides.

The simulations intimate that the radioactive
contaminations released at Mururoa/Fangataufa due to the French
nuclear tests do not exceed the natural background level in the
South Pacific ocean. With respect to 90Sr and 137Cs activity con-
centrations even stay orders of magnitudes below the global
fallout levels at distances from Mururoa which are smaller than
the next island Tureia (13 0 km).
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