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Program

-

°

Some Baltic Sea in o w physics

# Dense bottom plumes in the Arkona Sea (observations
and computer simulations)

# Baltic bridge projects and their environmental
consequences

o

Tidal power and its potential

°

Offshore wind farms: politics and physics
# ... and the cod story

o
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The Baltic Sealfr om space
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The Baltic Seabathymetr
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The Danish Strait bathymetry
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The Baltic Sea
Drainage Basin

Land cover
Forest

Open
Urban
Water

Glacier
Unknown

The Baltic Sea has an average net out o w of 15000 m?/s.
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|IOW Monitoring section
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Signature of a major in o w event
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100Yearsof salinity
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Baltic Proper: Saltat 200m depth
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Baltic Proper: Saltat 20 m depth
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Baltic Seacirculation

From Stigebrandt (ZOOS)J

International Summer School on Coastal and Marine Management, Warnemiinde, Germany, September 5, 2005 — p. 12/45



Ark ona Seamap

‘ Map with obser vational sections and stations and model transects \
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Simulation with GETM
-

fIdealised simulations with the General Estuarine Transport
Model (GETM) are carried out for the Arkona Sea.

Some speci cations:
Backround salinity: 8 psu, salinity at in ow: 25 psu.
Sea level elevated by 2 cm at in ow boundary.
Constant wind from south-west.
1/2 nm horizontal resolution.
Bottom- tted general vertical coordinates with 25 layers.

L One month simulation time until quasi-steady state. J
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Latitude

|dealised simulation

Bottom salinity after 5 days
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Simulation with GETM



Latitude

|deall

sedsimulation

Bottom salinity after 15 days
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Latitude

Bottom salinity after 30 days

|dealised simulation
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Latitude

|dealised simulation

Surface salinity after 30 days
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Simulation with GETM



FWG cruise
-

Water mass ux and current velocity during FWG cruise
(Jan 26 to Feb 13, 2004).

Accumulated ux over Drogden Sill
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Observed & simulated plume

o N

South-nor th section south of Drogden Sill
Observed plume on ‘Feb 1 (sglinity)
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Observed & simulated plume
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South-nor th section south of Drogden Sill
Plume on Feb 1 (northward velocity)
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Observed & simulated plume

-

South-nor th section across Krieg ers Shoal
Observed plume on Feb 5 (salinity)
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Observed & simulated plume

o N

South-nor th section across Krieg ers Shoal
Section on Feb 5 (eastward velocity)
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24-hour station data

Lars Arneborg & Hans Burchard operating the microstructure pro®ler by hand.
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Observed & simulated pro les

-

Position: North of Krieg ers Shoal
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Bridge projects: zero blocking solution

rBridges across Danish Straits were build in the 90's: left T
Great Belt bridge, right. Sound bridge.

No negative environmental impact was postulated. Partially,
the sea oor was deepened in order to allow for same

Lcross-section. J
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North Seatides
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Highesttides (Bay of Fundy)
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Tidal power stations

-

La Rance (France, 240 MW) Bay of Fundy (Canada, 24 MW)

-



Tidal power stations(principle)
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Tidal power stations(visions)
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5 MW Generator

http://www.repower.de

~ Can we just put them into the North Sea and Baltic Sea ? |
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Wind turbine layouts

From http://www.hydromech.uni-hannover.de/Mitarbeiter/MDORF/
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Political promotion

-

The German Ministry for Environment, Nature
Protection and Nuclear Safety (BMU) is substantially
promoting use of renewable energies (! mostly wind

energy).

Space for wind farms on land is running out and
offshore wind turbines are more effective.

Thus: Promotion of Offshore Wind Farms.

Perspective:

Until 2006: 500 MW

Until 2010: 3000 MW

Until 2030: 25000 MW
Installed offshore wind farm capacity in German waters

|
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Wind farms for the North Sea
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Reseach platform FINO 1
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Wind farms in North Sea

-

Research (University of Hannover) shows that for the North
Sea the erection of offshore windfarms has no substantial
Impact on the physics of the North Sea.

-

From http://www.hydromech.uni-hannover.de/Mitarbeiter/MDORF/
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Baltic: Lots of space...
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... and a lot of potential con icts
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Potential mixing at mast
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Conseguencef stronger mixing

-

Diluted water is sandwic hed less deep into the basins of the
Baltic Sea.

The oxygen of the deep water is renewed less frequentl y.

|

International Summer School on Coastal and Marine Management, Warnemiinde, Germany, September 5, 2005 — p. 42/45



Sowhat ... ?

-

Cod eggs are oating in the region of the 13 ppt isop ycnal and
need an oxygen concentration of > 2 ml/l.

With the ventilation of the deeper waters decreasing, the
oxyg en concentration is falling below that threshold value.

|
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Floating cod eggs

Source: Rolf Schneider (IOW
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Conclusion

-

For the North Sea, the erection of offshore windfarms
does not have a major physical impact.

The Baltic Sea strongly depends on supply from saline
and oxygen-rich North Sea water. These water masses
may be diluted by extensive offshore constructions.

We must not block these in o wing waters and have to
be aware of potential environmental consequences.

Therefore, more research is needed for the risk
assessment for offshore windfarms in the Baltic Sea.

|
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