TOWARDS AN IMPROVED 3-D ECOSYSTEM MODEL -/cCCEFAS

o . . . P o . . .o o o The Centre for Environment,
by Paul McCloghrie !, David Mills 1, Job Baretta 2, Karsten Bolding 3, Marcello Vichi4, Piet Ruardij >, Johan van der Molen! and Suzanne Painting! \o\ Fiheries & Auaculeure Science

Introduction

Numerical models play an important role in improving understanding of ecosystem structure and function and in predicting ecosystem response to perturbations arising from natural and anthropogenic causes. We are implementing a coupled 3-D
hydrodynamic ecosystem model for the southern North Sea based upon hydrodynamics supplied by GETM (General Estuarine Transport Model) and biogeochemical calculations from the Biogeochemical Flux Model (BFM) — a successor to the
European Regional Seas Ecosystem Model (ERSEM3). This is the first coupling of GETM to a complex ecosystem model, and it will be used to address questions from estuarine to shelf-seas scales to support UK government needs.

Here we compare results from GETM with observations for an application in the North Sea.We also present a first implementation of a coupled 3-D ecosystem model based upon GETM.
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A comparison of modelled and observed temperature along two sections from the North Sea (Figure 1) in August 2002 3) phytoplankton b) zooplankton
(Figure 2), shows excellent reproduction of the thermocline, an absolute requirement for ecosystem models.
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Conclusions
I. We have set up and implemented a modern hydrodynamic model (GETM) with short run
times and therefore provides a good basis for future applications of coupled ecological models.
£ 2. GETM has been successfully run for the North Sea with initial results showing good
£ = agreement between modelled and observed temperature structures.
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e g 3. Initial results from application of a simple ecological model (NPZD) coupled to GETM are
[ .
a encouraging.
4. The results give us confidence to proceed with coupling GETM to a range of ecological
models.
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