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1. FSC inflow increases due to stronger southwesterly

winds and NAO.

2. Increased transports of Atlantic Water through the
FSC tilt and depress the isopvcnals below.

3. The resulting depth between the isopycnal
separating inflow and overflow and the sill depth

decreases, the overflow is impeded (hydraulic control).

4. In parallel to increased FSC inflow, there is a
barotropic adjustment in terms of increased Denmark
Strait outflow.




A13. ADCP in the North Sea
Havard Vindenes, Institute of Marine Research, University of Bergen

For my talk, | presented briefly some results from extraction of tidal currents from ADCP
data in the North Sea, which is what I’ve been working on recently for my Ph.D. project.

The ADCP data are recorded by hull mounted instruments on the M/V Nuka Arctica and the
M/F Norréna. Both ships traverse the northern North Sea on a regular basis and have operated
ADCPs for several years (Nuka Arctica 1999-2002, 2012-now, and Norréna 2008-now). This
database is an especially valuable resource in an area where there is a lack of spatially and
temporally extensive data sets of direct current observations.

The tides are of course important to be able to extract with some certainty of the accuracy for
further analysis of the current observations. And while the circulation in the northern North
Sea is not dominated by the tides to the same degree as in the southern North Sea, the tides
are still relatively strong in some areas.

The extraction of the tidal currents from the observed current is naturally a bit more
complicated when the data on which you apply harmonic analysis is variable both in space
and time, but given a large data set like this the results look very promising. The method used
for extracting the tidal currents relies on least squares fitting the current observations to basis
functions that are specified at a set of knot points. This creates virtual time series at these knot
points, to which the harmonic analysis can be applied.

The dominating tidal constituent, M2, describes approximately 40 % of the variability in the
observed current in the study area. The strongest tidal currents, found in the Fair Isle Channel,
are upwards of 70 cm/s. In other areas in the Norwegian Trench the currents are much
weaker, some places not exceeding a few cm/s. The second most prominent constituent in the
harmonic analysis is S2, which here is approximately one sixth as strong as the M2 tidal
current overall.

Figures 1 and 2 show comparisons of the tidal ellipses calculated from the ADCP data and
moored current meter data (at approximately 50 m depth), and ADCP data and model results,
respectively.

Comparing the results with tidal currents obtained from moored instruments around the North
Sea reveals a good agreement between the two. A regional tidal circulation model also gives
very similar results in most areas. However, there are a few locations where the model
severely underestimates the tidal currents when compared to those extracted from the ADCP
data. This is especially true for the shelf areas just off the north-western coast of Denmark.

The next step in my project will be to study the current patterns and volume transport and
their variation in the North Sea, and then use the results toward evaluating the circulation
models that are utilized in the northern North Sea.
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Figure 1: M2 tidal ellipses of tidal currents estimated from ADCP in blue, and moored current meters in red.
The black circle is a 10 cm/s radius reference.
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Figure 2: M2 tidal ellipse of ADCP in blue, and model in red.





