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Continuity Equation:

ReynoldsEquation:
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Continuity Equation:

ReynoldsEquation:

HeatEquation:
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Thefollowing stepdeadto differenttypesof second-moment
closures:

Empiricalclosuresof pressure-strainorrelators.

Neglector simpli cation of adwectve anddiffusive ux es
of second-moments.

Neglectof rotationaltermsin the second-moment
equations.

Neglectof tracertracercorrelations.
Assumptionof local equilibriumfor tracervariances.

Boundarylayerassumptiorfneglectof horizontalgradients
andnon-hydrostaticeffects).
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Turbulent Fluxes:
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Turbulent Fluxes:

T T
Eddy Viscosity/ Eddy Diffusivity:

ShearNumber, Buoyancy Number:
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Kantha& Clayson[1994]:
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Canutoetal. [2001]:
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Kantha & Clayson [1994] Canuto et al. [2000], model A
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This TKE equationwill bemodelledasit is given
above, theonly parameterisationseededarefor the
turbulent ux terms, for which usuallythe
down-gradientapproxmations used.
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- model(Launderand Spalding[1972]):
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- model(Launderand Spalding[1972]):

- model(Mellor and Yamada[1982)):
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TKE equation:
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TKE equation:

Genericlengthscaleequation(Umlaufand Burchard [2002)):
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Calibrationof empiricalparameters:

Reproductiorof law of thewall with and

Thetemporaldecayrateof homogeneoutirbulenceis setto (seelab
experiments).This ®xes

Theargumentby Tenneles[1989] regardingthe macrolengthscaleis usedfor
determinating

Assumptionof steady-stat®ichardsomumber ®xes

With sheatfreeturbulence, Is usedasspatialdecayrateand as
slopeof macrolengthscale.(oscillatinggrid experiments).

Remainingree parametemaybe ®xedby meansof free mixing layer.
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GOTM is a one-dimensional numerical model
developed and supported by a core team of
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).

The interested user can download the  source
code, a set of test cases (Papa, November, Flex,
...) and a comprehensive report .

You are warmly invited to join the GOTM  mailing
list and send any comments/questions to the

GOTM team or become a GOTM contributor . The
GOTM developers are grateful to their  sponsors .

Page "www.gotm.net" maintained febmasterLast update: 10/28/00 18:10:02
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Simulationwith the generictwo-equatiormodelby
UmlaufandBurchard[2002]:
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Obsenationsandsimulationsof and (Stipsetal.[2002])
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Obsenationsandsimulationsof and (Stipsetal.[2002])

LM 1995, Observed Temperature, deg C LM 1995, Simulated Temperature, deg C
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Obsenationsandsimulationsof and (Stipsetal.[2002])

LM 1995, Observed Temperature, deg C

LM 1995, Simulated Temperature, deg C
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Bathymetryandstationmap
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Bathymetryandstationmap
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Bathymetryandstationmap
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Wind andTides
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Dissipation Rate Observed from FLY, log10(W/kg) Dissipation Rate Observed from MST, log10(W/kg)
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Sectionof Temperatur@andSalinity

Fig 2.a Temperature (Degrees C)
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Rippeth,Fisher Simpson2001]
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Obsenredandsimulatedemperatur@andsalinity

SimpsonBurchard Fisher Rippeth[2002]
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Obsenedandsimulatedcurrentvelocity

SimpsonBurchard Fisher Rippeth[2002]
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Obsenredandsimulateddissipationrates

SimpsonBurchard,Fisher Rippeth[2002]
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Obsenredandsimulateddissipationrates

SimpsonBurchard,Fisher Rippeth[2002]
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Jay& Musiak,1994
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Burchard& Baumert,1998

Ruiz VillarrealandBurchard,underprogress?D 3D
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With statisticalturbulencemodelling,we do not
learnaboutthe structureof turbulencebut about
theimpactof turbulenceonthe ow.
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Thechoicedor thelengthscaleequationandthe
algebraicsecond-momertlosureare
iIndependent.

Two-equatiorturbulencemodelsprovide a useful
tool for investigatingandreproducingvarious
processes boundarylayer ows.

Estuarinelurbidity Maximahave been
Investigatedin somedetailwith thesemodels.
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