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Example how basic knowledge is useful: inertial oscillations

U Theory developed in 1800s
rotations of water particles with frequency of Coriolis
parameter; in our latitude period about 14 h, circle
2-3 km

U First observations in the sea made in the Baltic
by Gustafson and Kullenberg (1936)

Gustafson and
Kullenberg (1936)

i AConsumedi f or merPhygOceanjasl|l|y by

generators of mixing
(e.g. Krauss, 1981, erosion of thermocline)

U Now i mportant for Amxinghtd advect.i
balances in ecosystem, sediment dynamics, ice
dynamics etc models

ESA UNCLASSIFIED - For Official Use ESA | 01/01/2016 | Slide 4

— Il bz W = "Il D - == 011 T =2 g2 mm Ivl European Space Agency



—
—]
—

y
®
n
o

~ We learned from thescales:
- A BalticR;about 10 times smaller than in thecean
- A severaloceantype features present in the Baltic
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Water exchange and mixing in connected rotational basins

Volume transport over
__________ Ekmanlayer | | |rotatingsill
: (Whitehead et al., 1974)
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where £'=g

halocline
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rotational control, if
gh
S

Gotland
Basin

W>&:%:

e wind transport in Ekman layer = compensation flow below

H,;
» vertical transport due to continuity  w,(z,7) = 1 I(q;y —q:_y)dz has to be balanced by
4T : halocline erosion

<\ !.'
— e mixing in the halocline is mainly due to internal waves, k' =2
Bornholm Basin N,
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How dynamics in the channels: north fromdriegersklak

Down-channelspeedand density  ms™] | Rotational subcritical gravity current

‘ Frictional effects (Ekman numbérl):

%6 | ¢ transverse Ekman circulation and interfacial jet

04 | C downward bending ofsopycnalon the righthand slope
0.2 U asymmetric density pattern

0 C strong entrainment on the righband slope

=

Umlauf L., &Arneborg L. (2009). Dynamics of
rotating shallow gravity currents passing
through a channel. Pat& Il. Journal of
PhysicaDceanography
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How dynamics in the channelsSStolpe/ { O dzLJa |

Subcritical eddyproducing gravity current in a wide channel, including friction effects

Current maps at 60 m Topography and transects

Variety of crosschannel density
patterns (pinching and downward
bending ofisopycnal¥is causedby
meandering of the gravity current
and mesoscale eddies mostly above
halocline cyclones andtrahalocline
anticyclones
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