The rate of inflow and mixing during deep-water renewal in a sill fjord
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ABSTRACT: We obtained high-resolution data on a deep-water renewal in the bazin of Gullmar
Fiord, Sweden, using an autonomous profiling platform. In the middle of the fjord, where the
platform iz anchored, renewal starts with the paszage of a gravity current front and continues
with a steady thickening of the new, oxvgen-rich, low-nitrate bottom layver and an aszociated
lifting of the old, oxyzen-depleted, high-nitrate bottom water. The baszin continuously fills to sill
level during a perod of 10 d, &t the mouth of the fjord, a three-laver structure develops, Renewsal
iz driven by the denzity difference between the intermediate water inzide and the new deep
water outside the fjord. The volume flux iz well predicted by a hydraulic exchange model in which
the upper laver plavs a passive role, Local upwelling and downwelling of the upper halocline cause
fluctuating baroclinic currents during renewal, but these seem to have little influence on the
average volume flux of new deep water, Entrainment ratesz are small, and the associated wolume
flux increaze seems to be balanced by detrainment.
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