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A 3-D non-orthogonal curvilinear model of the Celtic
Sea, Irish Sea, North Channel and Malin Shelf has been
applied to study the wind-induced dynamics of the
region. The variable resolution of the grid provides an
ideal solution to the problem of including the effects
of far field forcing, whilst providing the appropriate
fine resolution (of the order of | km) to resolve the
complex local bathymetry and current structure of
the North Channel. This novel approach is not only

Simulations with dynamic winds

Whilst uniform winds have generally been used to study the wind-induced dynamics of the Irish Sea, they are unrepresentative of real conditions.
Dynamic winds, using three-hourly surface wind fields obtained from the U.K. Met. Office, were applied to two periods in 1994. January-February
corresponded to a significant outflow event when ADCP (acoustic Doppler current profiler) observations were available (Knight, 1995).A second
period in September coincided with an observational program undertaken by CEFAS in the North Channel.
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thus the response to any wind direction could be well with the observed currents. The M North Channel from the Irish Sea in February,
constructed from two orthogonal components. 5470 T simulation using Orlock Point wind forcing ki including the tidal residual flux of 0.023 Sv
Wind-induced fluxes through the North Channel £ shows some significant differences with the o (Young et al., 1999), was 6.1x10"" m’.

along section AB (above right figure) were greatest for 5460 ° observations, in particular the prediction of a This approximates to 25% of the volume of
an along channel wind (from 151°,0.26 Sy; SEL 2 54‘ e southward flow of approximately 0.2 m s’ on the Irish Sea, of which 34% passed through on
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observations (Howarth, 1982; Brown & Gmitrowicz, 1995; Knight & Howarth, 1999). For an along channel wind, flows showed little cross channel period the observed north-westerly winds at 12 Mr PG q/‘w\m 2 the North Channel of the Irish Sea, prolonged
variability. A cross channel wind produced much greater variability; although the surface currents were essentially uniform and eastward, the resulting Orlock Point were much stronger than those periods of along channel winds such as those
weak pressure gradients in the North Channel drove a predominantly westward bottom flow with a weak north-westward flow along the centre of the predicted by the model and those observed on the Isle of Man, suggesting that observed observed throughout February 1994 are more
channel. The resultant depth-mean flow (above left) is complex, with southward flow along the margins and northward flow along the centre of the winds at Orlock Point were a localised event. This again emphasises the importance of significant for the longer term flushing of the
channel. The predicted fluxes through section AB of the North Channel for along and cross channel winds (above right) illustrate the large differences appropriate representation of far field effects in numerical models. 60 Sz
in the magnitude and cross channel variability.
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smaller model grid of similar spatial coverage to England. Knowledge of the factors influencing the flow dynamics and flushing of the Irish Sea through the North Channel is essential for an understanding of
conventional Irish Sea models. Whilst cross-channel the fate of Irish Sea contaminants and recruitment to fisheries. However, the harsh tidal regime in the North Channel region, with tidal flows approaching
fluxes were similar (0.02 Sv compared to -0.02 S, 1.5 m s, makes direct observations difficult. Consequently, to understand the region, data have been combined with numerical simulations. The approach
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o along channel fluxes were markedly different (0.07 Sv described here resolves the local detail of the circulation, incorporates the far field forcing and is computationally efficient.
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