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1. Numerical Instability

2. Diapycnal Mixing Process
3. Baroclinic Forces

4. Unusual Oscillations
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Utilize full values of scalar ocean properties
Prevent diapycnal processes in scalar properties
arising from bottom slope



Formulation of the Florida Ocean Model

Primitive Equation Formulation
G uu 6 uw P ou
gx 0 y DS o

A,(—) —(2A —) —A,(Q g u,
y X

gy

odD ﬁp)do_

0”49 o a 0”6\/ 0 Ow H(é’u Z" é’w) 2 R
ﬁt O X é’y Dé’G ﬁxé’y DO o DO o

% 00, 0 o0, 0 o0
(K 5—)
Jy

K + K +
Dzé’GV(é’a) ax(“ax) oy

+ Sflux \G:O +




dp, D AD o _,
a X oy (continuity)

cub J uubD 2 uwD 2 uw
+ + +

_ fvD =
ot o X 174 o o
174 o u, o o u ov Ju
+ 2A. D D
Dﬁa'%( )5 (AHaX) A“(axay)
_ i an gDZI(ﬁ(p p o dD ﬁ(p ,p))da,
2 2 D Jdx do (x-momentum)
oD Jud J vl Jwl Jc R
ot O6x Oy Odo Do”a o0
0 o 0, 0O o0-0 o0-0
(<, 29+ Z— 0Dk p@E=0
DP o "0 o O X o X ﬁy oy

(Tracer)



—O(Al%,F,DV) +0O(At2,F,D)

63\/ 1 53Fa) 53a)

1 _FFV >
FOMError(t,I):—{(aa——F—)Aé 2 _FCONA O
48" 3 ¥ Dad a0 a’

—O(A/2,E V) +O(At2, F)

63F2

AT}



-Weak Numerical Filter

- Implicit Scheme for Vertical Diffusion

and Surface Flux






Diffusion
Calculate Advective process

Internal

Vertical term using
implicit
scheme

model velocity calculation
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T,=25.0 °C; Surface T,=1.0 °C; Bottom

There Is theoretically no baroclinic force by density
gradient.




Case 2:

Climatology
Case 3:

Large Viscosity(Clim.=0. & Horcon=1)
Case 4:

Diagnostic Experiment in Closed Basin
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Ity after 60 days

Surface Veloc

Case 2
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Surface Veloc
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- Temperature and Salinity: World Ocean Atlas
(WOA 98) 1°x 1° Grid data

-. Bottom Bathymetry: ETOP5 5min.



1°x 1° Grid data

Surface Heat Flux:comprehensive Ocean-
Atmosphere Data Set
(COADS) analyzed by
Oberhuber (1988) 2°x 2°
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Volume Transport at longltude 65w
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| Summer SST Climatology (Jul. - Sep.)  Summer Model SST (Jul. - Sep.)
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| Summer Model SST (Jul. - Sep.) |
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Winter Model SST (Jan - Mar.)
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exfied| Temperatrue i Series

Temperature time serles off Cape Hatteras Temperature time serles at 62.3W 28.5N
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Temp. Time Series at Selected Depths
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Velocity Time dcres at Selected dep

Veloclity time serles off Cape Hatteras
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Summary and Conclusion

- The numerical integration over steep bottom
topography shows that FOM is numerically
more stable than POM.

- The POM simulation over the steep bottom may
misrepresent ocean physics without using
climatology due to diapycnal mixing along
sigma levels, which causes strong velocity
fields due to overestimation of pressure forces.

- The POM simulated an unrecognizable prediction
of temperature,over predicting at the in surface
under no heat flux condition

-The FOM is much less sensitive to the bottom slope
than the POM because the FOM is free from
excessive numerical truncation error over
Ssteep bottom topography.




-The Maximum Volume Transport at 65° W was
simulated by the FOM at about 134 Sv in the
summer and 112 Sv in the winter,

-Surface Temperatures were predicted to be
comparable with the AVHRR temperatures in
the summer and in the winter, even when
using surface heat fluxes having low
resolution.

- The EOF analysis of model outputs provided
Information about interaction among
current regimes.
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Sea surface elevation
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