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1/12° North Atlantic HYCOM Simulations

Experiment Vel Advection | Variable
: Coordinate | Scheme Target p
HYCOM-2.5 "0 | MPDATA No
Shallow z's
HYCOM-7.3 A U ECE Yes
Shallow z's
HYCOM-11.4 | _ °2 | FCT2 No
Deeper z's
MICOM 5o MPDATA No




February Mean KPP Mixed Layer Thickness
1/12° North Atlantic HYCOM

mix. ayrtlc nessnnean 9.089- 3. - mix.layr.thickness mean:
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ERA-15 wind (+ high-frequency anomalies) and thermal forcing
and relaxation to GDEM3 at northern and southern boundaries



Sea Surface Height Snapshot
1/12° North Atlantic HYCOM

sea surf. height year 9.11 (Feb 12) [02.5H]
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ERA-15 wind (+ high-frequency anomalies) and thermal forcing
and relaxation to GDEM3 at northern and southern boundaries



Mediterranean Sea Surface Height Snapshot
1/12° North Atlantic HYCOM

MPDATA
vsigma=false




Mediterranean Sea — Vertical Discretization
1/12° North Atlantic HYCOM

oy, VSigma=false

temperature zonal sec. 33.71n mean:

salinity zonal sec. 33.71n mean:
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Gy, VSigma=true
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Mediterranean Outflow
1/12° North Atlantic HYCOM
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Mediterranean Outflow -1/12° North Atlantic HYCOM

temperature zonal sec. 36.01n mean: 1986.00-
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temperature zonal sec. 36.01n mean: 9.00- i salinity zonal sec.
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Meridional Overturning Streamfunction

Upper Net Northward :
Transport (Sv) :

G,y MPDATA
G, FCT2

Depth of switch to
net southward
transport




Yucatan Channel Annual Mean Velocity
1/12° North Atlantic HYCOM
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Florida Current Annual Mean Velocity
1/12° North Atlantic HYCOM

v-velocity zonal sec. 27.02n mean: 1986.00-1987.00 [01.0H
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Florida Current Annual Mean T & S
1/12° North Atlantic HYCOM




Atlantic-to-Caribbean 1-Yr Mean Transports
1/12° North Atlantic HYCOM

FC
FC Yuc MOC | DWBC | Avg
Abac | + NWP | OBC WW | M A G LA.
Expt | 7N by Ch SRAL-HRsar, 2o N'wd | Abac | Dep
Abac
M | 327 | 237 | 564 | 10 | 07 |325| 44| 24 | 48 | 68 | 296 22.1

(0}

MOP 28.1 14.8 42.9 1.3 -0.6 | 27.6 | -3.9 1.9 7.7 T 21.6 ~30 16.2 1250
2 1700
; 30.0 10.2 40.2 1.22 -0.7 | 29.6 0.7 2.2 5.0 5.5 21.6 ~25 32.6 or

MP"

1300
%0 251 10.1 35.2 21 -1.0 | 23.8 3.3 2.2 2.6 3.0 16.0 ~17 16.2 1250
FCT
o *
FET 24.2 7.8 32.0 29 -1.0 | 22.0 04 3.7 y: 2.7 15.8 =15 22.5 1050

1 Interim experiment with longer relaxation time scale at southern boundary




Summary of Improvements
1/12° North Atlantic HYCOM

MPDATA vs FCT2:

Eliminated excessive deep mixing in subpolar gyre.
Restored MOC amplitude to observed value; depth
of switch from net northward to net southward
flow still too deep.
Dramatically improved subpolar gyre circulation.
Much improved Mediterranean circulation and
vertical discretization (even in c,* case due
to deeper z-levels).

c," VS Oy

More realistic Med salinity tongue and elimination
of un-observed dense pool sitting on bottom.

More realistic depth of change from net northward
flow to net southward flow of MOC, but is it
Shallow enough?.

AABW present (How realistic?).



What Next?
1/12° North Atlantic HYCOM

Further & more detailed analysis of water mass
and transport pathways.

Examination of Sverdrup flow from different
wind forcing fields for clues about the realism
of the wind-driven transport in the model.

Investigate ways to handle the sill depth error(s) in
the bottom topography?



1/12° North Atlantic HYCOM...

Stay Tuned



