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Plate 3.13: Monthly and Spatially Averaged Potential Energy Anomaly Inside the Bellrock WFDA
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29. Plate 3.14 shows the PEA spatial distribution around the Bellrock WFDA. Location of mixed water
column (PEA<20 J/m3) have been blanked. Stratification starts developing in May in the east of the
Bellrock WFDA. In June a weak stratification develops within most of the Bellrock WFDA with
slightly larger PEA values in the east. In July and August the stratification is the strongest and
comprises most of the Bellrock WFDA. After August stratification starts to weaken meaning that
the water column becomes well mixed. However, due to the persistently higher PEA values on the
east, the water column in the Bellrock WFDA becomes fully mixed by October.
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Monthly Averaged Potential Energy Anomaly Maps

Plate 3.14
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Conclusion

Temperature and salinity data from the SSW-RS (Barton et al. 2022) were used to analyse the
vertical structure of temperature and salinity, and to calculate the PEA within the WFDA.

Analysis of the temperature data reveal that thermic stratification within the Bellrock WFDA occurs
during summer months due to insolation. The thermocline develops due to warmer surface waters
compared to rest of the water column. Vertical profiles of water temperature in the longitudinal and
latitudinal direction show that the thermocline develops between April and September at depths
between 10 m and 20 m. The thermocline is strongest during July and August when the difference
in surface and bottom temperature is 5 °C.

Analysis of salinity concentration in the water column reveal weak stratification within the Bellrock
WEFDA. The halocline is always stronger to the east of the WFDA when compared to the west. The
maximum difference between surface concentration and the bottom of the water column is 0.125 g/l
(moderate halocline). This largest value occurs only during June, while during the rest of the year
the halocline is weak (differences less than 0.05 g/l). Vertical profiles of salinity concentration along
a longitudinal and latitudinal transect reveal that the halocline develops at depths between 15 m to
20 m. During July and August the vertical profiles reveal a veneer of high concentration water
around 15 m to 25 m below surface.

Instantaneous vertical profiles of water temperature and salinity were used to calculate
instantaneous vertical profiles of water density. These were used to calculate the PEA, which
represents the energy required to break the stratification and fully mix the water column. Analysis
of the PEA shows that the Bellrock WFDA is strongly stratified (PEA> 24 J/m3) during June, July,
and August, while it is well mixed during the rest of the year (PEA< 16 J/m3). Spatial variation of
PEA shows that stratification is stronger on the east side of the Bellrock WFDA.
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