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mixing: circulation is very strong.
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F1G. 1. Results from earlier studies. B is for Bryan (1987), V is for
Colin de Verdiere (1988), W is for Winton (1996), H is for Hu (1996),
and M is for Marotzke (1997). Single hemispheric sector basins with
flat-bottom geometry are used in all cases. B, W, and M are from
depth coordinate models based on primitive equations, V is from a
depth coordinate model based on planetary geostrophic equation, and
H is from an isopycnal layer model. In M, k is nonzero along eastern
and western boundaries. In other cases « is uniform throughout the
domain. Surface wind stress is considered in B and H. Numbers
represents the power dependence of the meridional heat transport on
k for each case.
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Fig. 7.5: Internal-tide generation over a steep continental slope: the horizontal baro-
clinic velocity (in ms™!) at five instances during half a tidal period. Parameter values
are: N = 2 x 1073, f = 1.0 x 107* (latitude ¢ = 45°N), w = 1.4 x 10~ *rads™';
H =4000m, H, = 300m, and Qo = 100m?s™'; 25 modes are included.
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Figure 11. Schematic diagram showing the annual mean energy balance for each of the three areas
outlined by the red boxes in Figure 1. Labels are as follows: a, annual mean wind energy input to each
area; b, annual mean energy dissipation rate within the surface 150 m in each area together with its ratio
to the local wind energy input; ¢, annual mean energy dissipation rate from 150 m depth to the bottom in
each area together with its ratio to the local wind energy input; d, annual mean energy dissipation rate
from 1000 m depth to the bottom in each area together with its ratio to the local wind energy input; e,
annual mean equatorward energy flux integrated over the equatorward cross section of each area together
with its ratio to the local wind energy input. 149
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Plate 4.2.3 (see p. 212) Vertical velocity of the originally North Atlantic Deep Water as it reaches the isopycnal Go =
1027.625 kg m ~? calculated from 1.58 million trajectories made using data from the OCCAM model. On the rlght is the

meridionally integral of the vertical transport. The total transport of NADW in the model is 15.8 x 10°m’s™ . (Adapted

from Do66s and Coward, 1997).
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Plate 4.2.3 (see p. 212) Vertical velocity of the originally North Atlantic Deep Water as it reaches the isopycnal Go =
1027.625 kg m ~? calculated from 1.58 million trajectories made using data from the OCCAM model. On the rlght is the
meridionally integral of the vertical transport. The total transport of NADW in the model is 15.8 x 10°m’s™ (Adapted
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Current Meter Data of Mooring Obs.

% The Buoy Data Archive of Oregon State University
“Sea floor depth > 1000m
* Current meter depth: Zcm > 100m, Zcm < sea floor depth-100.
*Sampling interv ﬁ,< 180min.
Record length > 60 days
Number of current meters > 2
- Min(Zcm) < Zero-crossing of the 1st mode wave < Max(Zcm)

282 Moormg

:‘6 3 Stations

‘ — FF-HEEA(2009)
Data Analysis
1. Band Pass Filterring = Semidiurnal Period Components

2. Vertical Mode Analysis = Barotropic Mode+First Vertical Mode

= 1%-Vertical-Mode Semidiurnal Internal Tide Energy




Comparison between Mooring Obs. and Model Results

I I [ | ™
O Damping Tilme=5day 3 mELamplng Tlme-1 5da
% | Hlu |'H"|¢ + 'IHI
© 100 W\H‘l l| ﬁ'ﬁt"'ﬁ 9 103k ! |’ ’|+ ‘l*ll —
S I, Lol
Q_,—)|: 102 — || [MMEWW'{?IMH | B $ . ; | ( I+ bH' Mrl |L)‘ \ ;
@) UL +' ! = | InTJJ* 7 1
7 + !
N
m

ENE-MODEL

@‘amplng Tlme-30da E *ODfamplng Tlme—60d S
i ] D
103 — | ’I ““l" : — 103 — * || II —
: +||}|+Jf:jll‘|F | | E E | 4J'||J’[ :
n - | | 1 4 J “ H
%IJ 10 +|I| (|M H{ M \'ﬁ [ %Il 02 L k“j{]“ N’h [ B
= | T /A z M K +' ]
10" — | — 10" — Jf | —

ool 1 .0 F31 - B K4 (2009)
S T [ RN . Propagation
Model Calculation-KE(J/m?) Velocity

Adequate Damping Time of Internal Tides:30days~60days xCg~3m/s
=> Internal Tides can propagate nearly 10000 kKm across the open ocean.
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Triad Energy Exchange
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Figure 2: Exchange of energy between the three waves in a resonant triad. In this example,
f = 0, and the wave frequencies are wg = 1, w1 = 0.2, wy = 0.8. Initial wave amplitudes

and phases are given in Table 1.
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IRILF—ARGNVEHERER (REhEL i, Hasselman(1966))

d _ t 3L, M + I Y ot n
EA(];)_f.nuuc{r 50 —k'—k")5 (0—w'—w")

AKIAK)-AK)IAK)—A4AK) A K")]

(32)
+27 s k-k'+k"Nélw—w'+w’)

UK)AK)+AK) AK)—AK)AK"D])

where 4 (k) = (E&k)/w®k)) is the action density spec-
trum and 7" and T~ are transfer functions depending
on k,k’, and k"”. Explicit expressions for T and T
can be found in the works by Miiller and Olbers, [1975]
and Olbers [1976]. The transfer equation can be inter-

Miiller et al.(1986)
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