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Technetium-99 (99Tc) is a highly soluble, beta emitting anthropogenic radionuclide with a half-life of 213000 years. The primary source of 99Tc to the northern marine 
environment has been through controlled discharges from the nuclear reprocessing facilities at Sellafield (UK) and Cap la Hague (France) which have taken place over 
several decades and have seen two periods of heightened discharge in the 1970’s and the 1990’s. In the Nordic Seas, 99Tc is detected along the Norwegian Coastal Current 
(NCC) and further north, in the Barents Sea and West SpitsbergenCurrent. The further pathways of 99Tc are a recirculation with the East Greenland Current in the Nordic 
Seas and an intrusion into the Arctic Ocean proper with advective timescales of up to several decades. 
In the Norwegian Research Council (NFR) funded research project RADNOR, two state-of-the-art numerical models are used to simulate the fate of 99Tc discharges into 
the marine environment: The hydrodynamic coupled ice-ocean model NAOSIM , forced with realistic atmospheric data and the NRPA assessment box modelwhich is 
forced by a fixed circulation pattern, but resolves the movementof the radionuclides in several environmental compartments. 
We present results from the present state of analysis of the NAOSIM and NRPA model simulations of the dispersal of 99Tc and a comparison of the model simulations with 
an observational database. The database has been put together from existing measurements starting in 1984 and is regularly updated by data from recent cruises. The 
sampling strategy for the modern cruises is already developed onthe basis of RADNOR results. The project will help to provide abetter understanding of the dispersion 
dynamics of 99Tc in the Nordic Seas and the Arctic Ocean, improve assessment modelling with box models and support monitoring design. The hydrodynamical modelling 
will benefit from a thorough validation process with the observed tracer data. 

�����������
is funded by the

1Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany,                                                   2O.A.Sys. – Ocean Atmosphere Systems GbR, Hamburg, Germany                 
3Ståtens Stralevern (Norwegian Radiation Protection Authority-NRPA) Osteras, Norway                                           4Institute for Marine Research, University of Hamburg, Germany
5Institute for Enery Technology, Kjeller, Norway                 6RISOE National Laboratory, Roskilde, Denmark
7Institute for Marine Research, Bergen, Norway                   8Federal Maritime and Hydrographic Agency, Hamburg, Germany
9Centre for Environment, Fisheries and Aquaculture Science (CEFAS), Lowestoft, U.K.

1970 1980 1990 2000
0.0

0.5

1.0

1.5

2.0

2.5

1970 1980 1990 2000
0

0,2

0,4

0,6

0,8

1

1,2

1970 1980 1990 2000
0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

Sources

NRPA Box model NAOSIM 

2001

2000

1999

1997

1996

RADNOR
DATABASE NAOSIM 

Model/Data comparison for the 90s/00sModel/Data comparison for the 90s/00sModel/model comparison Model/model comparison 
for selected areasfor selected areas

NRPA box model setup

	 ARCTIMAR 2	 Improved box scheme and prescribed fluxes	 Non-instantaneous mixing	 advection, sedimentation, diffusion through pore 
water, resuspension and a burial process of 
radionuclides in deep sediment	 Improved water-sediment module

AWI - NAOSIM model setup


 Initial condition: PHC climatology (Steele et al., 2001)
 SSS restoring (timescale 180 d)
 NCEP forcing 1948-2002

� MOM 2 based ocean module� 0.25o resolution on rotated spherical grid� 33 depth levels� Open boundary at 50oN� FCT advection scheme� VP sea ice model,Semtnerthermodynamics, snow layer� Addition of  99Tc sources from Sellafield and La Hague

RESULTS:

•Preliminary model/data comparison shows large similarity – high variability on monthly scale and patchy datacoverage in time requires caution in comparison and in data interpretation
•First model/model intercomparison with current box model versionis satisfying, though further improvement of flux-scheme seems necessary and is planned
•In addtion an analysis of flow structure variability from NAOSIM will provide box model flux schemes for several different circulation states to better cover flow variability on decadal timescales 

NAOSIMSimulated 
surface concentration  
of  99Tc (Bq/m3)
in August 2002

Observed and simulated surface concentration of  99Tc (Bq/m3) for selected time 
periods adjusted to the main sampling campains


