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ABSTRACT 

Based on the division of the North Sea into the ICES boxes, often used as a tool to present 
data aggregated from measurements, the results of a 3-D baroclinic model for 11 years of 
simulation are presented. Since the information on the ICES boxes from the 3-D model is 
available as synoptic property, a comprehensive description of the water budget, the transport 
through the boxes as well as the flushing times is attained. Moreover, the results of the 3-D 
model allows for a quantification of the horizontal diffusion acting between the ICES boxes. 
Integrated properties of the boxes are obtained from comparing the depth of the thermocline 
derived by vertical diffusion and by the gradient in the temperature profile. Considerable changes 
can be observed for the period of stratification within the boxes from the gradient in the 
temperature profile compared to potential energy calculations. The properties of the ICES 
boxes as the basis for a box model are presented by means of the ecosystem model ERSEM. 
A tracer study, using freshwater as a conservative tracer, compares the results of the ERSEM 
box model with the results aggregated from a gridded dispersion model, using the same physical 
forcing. From this comparison, an appropriate transport representation for the box model is 
derived. Furthermore the results of ERSEM demonstrate that a modification of the boxes, i.e., 
by introducing a vertical separation for those boxes which are stratified in summer, can improve 
the representation of the biological processes influenced by the thermocline dynamics. 

1. Introduction 

The division of the North Sea introduced by 
the ICES Comittee (ICES, 1983) is used in a 
variety of applications as a tool to characterize 
different regions of the North Sea, like the Quality 
Status Report of the North Sea (North Sea Task 
Force, 1993) or the presentation of the NERC 
North Sea Project by Howarth et al. ( 1994 ). 
Recently, budgets for nutrients (Radach et al., 
1990; Radach, 1992) or chemical compounds like 
cadmium (Kuhn et al., 1992) have been calculated 
in order to get first estimates of the fluxes between 
the boxes and/or source and sink properties within 
the boxes. For testing the results of a 3-D model 
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against measurements of a passive tracer like 
Caesium 137 Backhaus ( 1984) and Pohlmann 
et al. (1987) used the boxes to aggregate both the 
model results and the field data. 

Based on the modified ICES boxes the ERSEM 
(European Regional Seas Ecosystem Model) 
(Baretta et al., 1995) makes use of the regional 
differentiation by means of a box model. This 
comprehensive ecosystem model simulates the 
large-scale cycling of carbon, oxygen and the 
macro-nutrients N, P and Si over the seasonal 
cycle in the North Sea. The water flow and the 
transport of matter from box to box are calculated 
by utilizing the results of the 3-D baroclinic model 
by Pohlmann (1991). Because a large set of valid­
ation data for the years 1988 and 1989 from 
the NERC (Natural Environmental Research 












































