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Modell Algorithms; 1

Pressure gradient fiorce (PGE)

An alternative implementation and use of sigma
Stal

Surfiace initialized! Montgemery: petential
AtmOoSphErici surface; pressure
Tiergue firee tidall body: force



For ocean water

a~ay PGF = —aV.p~ —agV.p = —appV,(92)
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along &-surtaces variations 0p might not be small: in
particular, for changes op along &-surfaces
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Part of this contribution 1s removable. Select

b(p) = avg p over ocean (#,S)and fixed p
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Sigma star

Implementation

s Compute; b(p)rfor the demain; of Interest by,
averagingl [optimize averaging fiox the vertical
coordinatesi used]

s Construct numerical approximation torb(p)
s Sigma star=sigma — b

Sigma star IS usefulffor arbitrary: vertical
coordinates.



Split mode

ML suri=MP_113{alpha_0rg rmo._0'eta 1}

={alpha_0(rho.sur-rMo. mean) g eta] =+
Jalpha 0o meani @ etay

[ | internal mode
{ | external moade



Montgomery. potential

VM_surface='alpha_0F g rhoe eta [ 1]
s [ff M Is bottom Initialized, in the external-

intermal split mode;

the surface elevation eta defined by [1], given
M_surfiace, I1s employediin the; momentum
eguation

the surface elevation eta_1 isiemployed!in the
externall mode continuity, equation.

s It M IS surfiace initialized, the surface; elevation
Eta= eta_1 defines M_surface.



n, for September 7 2005

Surf MP for September 7 2005
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Old algorithm for integration of Montgomery Potential

correlation coefficient = - 0.2322




n, for September 7 2005

Surf MP for September 7 2005
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New Algorithm for integration of Montgomery Potential

correlation coefficient = - 0.7619




Atmospheric pressure and body
tiaes

M surf=alpha Mo_suri g eta +alpha
P atm

At open’ boundaries employ: INVErse
Parometer correction for surface elevation.

o Implement torgue; firee GE for boedy: tide
s M=M+-alpha rlie._mean g eta_tide in moemtum

s Remoye tide contribution to recover M for
diagnostics.



Modell Algorithms I1

Open| boundary: Conditions
Vodified twer invariant and optimized one Invariant

Performance withi low fireguency, tidal data and
OREe-Way. nesting



n, for September 7 2005

Surf MP for September 7 2005
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South 1 avg, : [top] n (cm) [bottom] cummulated transport (Sv) South 1 avg, : [top] n (cm) [bottom] cummulated transport (Sv)
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SSH (cm) and cumulative transports (Sv) near GIN Sea (eastern half)

left (operations), right (new initialization): for 09/01/06




Eastavg.. top]  (cm) [bottom] cummulated transport (Sv) Eastavg.: [top] n (cm) [bottom] cummulated transport (Sv)
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SSH (cm) and cumulative transports (Sv) near Davis Strait

left (operations), right (new initialization): for 09/01/06




New: Initialization

Updated Climatology.

Updated vertical grid parameters
Suriacelnitialized Mentgomery: Potential

Open Boundaries with: modified two! iInvariants

IMprevements

s External mode noise

s Circulation elements

a |.arge scale; pressure gradient
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Monthly Mean SSH (cms) for August 2006 (new Initialization)
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Superposed are annual mean (dark) position and std_. positions (white)
from TOPEX maximum velocity data

New: Initialization) GS location agrees with annuall mean
location derived from altimetry: data near separation



Monthly Mean SSH (cms) for August 2006
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Mean GS path from operations tends to overshoot near 63
and 72 W




NCEP COUPLED HURRICANE PREDICTION MODEL
ATMOS: WRF coarse (Ax~27 km), fine moving grids (Ax~9 km)
OCEAN: HYCOM with jumping grids (Ax~4.5-10 km)

COUPLER: NCEP Interpolates fields between overlapping domains, data
exchanged every 5 mi (1 designated processor, fast)
WAVES: WAVEWATCHIII (to be added)

ATMOSPHERE

Surface pressure
» Sensible heat flux
SST » Latent heat flux
* Radiation fluxes
» Surface wind stress

OCEAN
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