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Objectives

- Improve tidal water levels and currents in
HYCOM with the best available internal wave
drag scheme

- Better surface tides give better internal tides In
HYCOM

- Improved tidal prediction skills allows HYCOM to
be used for nesting (internal) tides in regional
models



Barotropic Tide Model

- One layer momentum equation
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- Global tripolar grid with 2/25° resolution

- M, equilibrium tide and spatially varying scalar Self
Attraction and Loading ngs; = B(x,y) ' n

- First find best RMS by varying linear internal wave drag,
then iterate SAL

- Model is run for 33 days; last three days are analyzed



Internal Wave Drag Schemes

- Jayne and St Laurent (2001) scalar:
Crsp = %Hsz

- Nycander (2005) tensor:

C., C
c="2 1—ﬁ(\7h\7]+\7]\7h)_[x’“ "y]

CJ’X ny
- Nycander scalar

(D¢) :(u-CC-u>
poflul?) (lul?)

Cne =

- N from GDEM and h from 30" GEBCO.
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Internal Wave Drag Schemes

Iog10(D“n) [Wm'2]; full tens; scalefac. = 1.5 Iog10(D”n) [Wm'2]; JSL; scalefac. = 0.375
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Validation

. Compare HYCOM and TPXO8 M, water levels

- error in each grid point
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- global mean
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RMSt
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Validation

. Compare HYCOM and TPXO M, mean energy

dissipation rates

- TPXO: W +

input

V-P-

flux div.

D

Dissipation rates of TPXO4a, TPX06.2*, TPXO7.2*,
and TPXO8-ATLAS*

. HYCOM:
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*provided by Mattias Green
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HYCOM rates are the average of the offline and online

computations
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TPXO Dissipation Maps
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Global Validation

Deep water; h>500 m
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Global Validation
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Basin Validation
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Regional Validation
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Compare with Past Results

Model Study Linear Model Res [°] Data RMS (> Tot. RMS
drag (Layers) source 1km) [cm] [cm]
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Conclusions

To get the best RMS the linear drag needs to be tuned

The full Nycander tensor has dissipation rates close to TPXO,
but not the best RMS values

The Nycander scalar is slightly better than the tensor

Increasing the linear drag in deep relative to shallow water
Improves the water levels, but increases the discrepancy with the
TPXO dissipation rates

The Atlantic is an outlier: the optimum RMS in the Atlantic is not
the optimum RMS in the other basins

Iterating the SAL brings the model closer to TPXO
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Response to Scale Factor
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Internal Wave Drag Schemes
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