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Important scales

Ocean Baltic

Depth  H 5 km           100 m

Stratification,

depth-mean

Vªisªlªfrequency N         0.003 s-1 0,015 s-1

Rossbydeformation

radius  Rd= NH/ˊf 50 km          5 km
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Gustafson and 
Kullenberg (1936)

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

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

ü ĂConsumedñ formerly mainly by PhysOcean , as 
generators of mixing 

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

ü Now important for Ărightñ advection-mixing 
balances in ecosystem, sediment dynamics, ice 
dynamics etc models

Example how basic knowledge is useful: inertial oscillations
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We learned from the scales:
ÅBaltic Rd about 10 times smaller than in the ocean
Åseveral ocean-type features present in the Baltic

Next:
Flows in deep channels and straits
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Down-channel speed and density

Vertical buoyancy flux

NorthSouth

Flow dynamics in the channels: north from KriegersFlak

Rotational sub-critical gravity current
Frictional effects (Ekman number  º1):
Ç transverse Ekman circulation and interfacial jet
Ç downward bending of isopycnalson the right-hand slope

ü asymmetric density pattern
Ç strong entrainment on the right-hand slope

Umlauf, L., & Arneborg, L. (2009). Dynamics of 
rotating shallow gravity currents passing 
through a channel. Part I & II. Journal of 
Physical Oceanography
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Flow dynamics in the channels: Stolpe/ {ƱǳǇǎƪ

Topography and transectsCurrent maps at 60 m

Sub-critical eddy-producing gravity current in a wide channel, including friction effects

Variety of cross-channel density 
patterns (pinching and downward 
bending of isopycnals) is caused by
meandering of the gravity current 
and mesoscale eddies �t mostly above-
halocline cyclones and intrahalocline
anticyclones


