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Small-scale processes in the ocean
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How does the salt aet mixed up ?
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Micro-structure pro ler

Observing dissipation rate (@\f.)2 mechanically:
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Cooperation with ISW-Wassermesstechnik Dr. Hartmut Prandke, Petersdorf
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High-resolution ADCP
=

Observing Reynolds stress u? = hawi and turbulence
production P = h vwi @u with acoustic methods:

o
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Statistical turbulence modelling
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1. Physical basis for statistical turbulence modelling are
the Navier-Stokes equations (1822, 1845).

2. Since no large scale model can resolve all turbulent
scales, averaging procedures are applied for separating
the mean ow and the uctuations.

3. This decomposition is inserted into the Navier-Stokes
equations to receive mean- ow and statistical
equations.

4. The resulting equations are be closed by means of
empirical considerations.

5. The mathematical equations are then discretised and J
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GOTM, http://lwww.gotm.net
B -

General Ocean

Turbulence Model

The Idea GOTM is a one-dimensional numerical model
—— developed and supported by a core team of
WEYACEWIE ocean modellers. GOTM aims at simulating
accurately vertical exchange processes in the
marine environment where mixing_is known to
| play a key role. GOTM is freely available under
the GPL (Gnu Public License).
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Fortran cod

The interested user can download the  source
code, a set of test cases (Papa, November, Flex,
...) and a comprehensive report .
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You are warmly invited to join the GOTM  mailing
| ISt and send any comments/questions to the

E-mail list GOTM team or become a GOTM contributor . The

GOTM developers are grateful to their  sponsors .
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General Estuarine Transport Model

Three dimensional, hydrostatic, free surface, baroclinic
Mode-splitting, Arakawa-C grid

Horizontal coord.: Cartesian, spherical or orthogonal
Vertical coord.: Sigma, z-levels or generalised
Turbulence closures from GOTM (nttp:/mww.gotm.net )

Various advection schemes for momentum and tracers

© o o o o o o

Stable drying and ooding algorithm

#® Fully parallelised (domain decomposition)
L.’ Public Domalin (http://www.bolding-burchard.com/getm ) J
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Observation-simulation comparison
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L. Umlauf layer turbulence: Do they represent the same
statistical quantities?
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Liverpool Bay
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SST from space and location of station ( )
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Liverpool Bay
- -

Section of Temperature and Salinity

Fig 2.a Temperature (Degrees C)

Fig 2.b Salinity (PSU)

Depth (m)

Rippeth, Fisher, Simpson [2001]
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Liverpool Bay

Observed and simulated temperature and salinity
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Liverpool Bay

Observed and simulated dissipation rates

Observations CANUTO k-e (Nudge)
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Arkona Sea map

‘ Map with observational sections and stations and model tran sects \
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Simulation with GETM
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|dealised 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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ldealised simulation
f Bottom salinity after 5 days - —‘
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ldealised simulation
f A Bottom salini after 15 days - —‘
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|dealised simulation
f Bottom saliniy after 30 days ) —‘
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|dealised simulation
f Surface salinity after 30 days . T
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Observed & simulated plume
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South-north section south of Drogden Sill
Observed plume on ‘Feb 1 (sglinity)
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Observed & simulated plume
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South-north section across Kriegers Shoal
Observed plume on Feb 5 (salinity)

01 4
] . S/psu
r 24
22
20
18
16
14
12
10
8

-10 -

Depth

-30 -

40 -

T T T T T
54.8 54.9 55.0 55.1 56.2 55.3

Simulated plume after 30 days (salinity)

S/psu

24
22
20
18
16
14
12
10

4‘.8 54‘.9 sé.o 5é.1 5é.2 56.3
L Latitude J

5
Baltic Sea Research Institute
Warnemiinde Student's Information Colloguium, University of Rostock, Institute of Physics, July 6, 2005 — p. 22/30




Observed & simulated plume
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South-north section across Kriegers 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
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Position: North of Kriegers Shoal
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Observed & simulated pro les
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Position: North of Kriegers Shoal

Observed velocity Simulated velocity
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QuantAS Consortium

The international consortium QuantAS (Quanti cation of

water mass transformation processes in the Arkona Sea)
has been built to discuss questions of natural and
anthropogenic mixing in the Arkona Sea.
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All user con icts
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Mast induced mixing
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QuantAS-Off Project

fQuantAS-Off (QuantAS - Impact of Off shore Wind T
Farms, 2004-2007, funding by German Federal
Environment Ministry) will deal with the physical impact of
wind turbine foundations.

University of Rostock, Fluid Mechanics Institute:
small-scale laboratory experiments

University of Hanover, Fluid Mechanics Institute:
small-scale modelling studies

Baltic Sea Research Institute Warnemunde:
Coordination, in-situ observations, regional scale
modelling, synthesis

Major aim: Give recommendations where and where not to
build offshore wind farms. J
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