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TABLE CAPTIONS

I.1 : Current meter array: depths, ihstruments, N-profile
I.2 : Mean data set: frequenties, edofs, 95% conf. limit and bias for zero
true ¢oherence ’
I.3 : Number of spectra used in the analysis
Ir.1 : Symmetry and isotropy relations for propagating waves
II.2 : Number of independent moments and relations for propagating waves
II.3 : Consistency and isotropy relations fér standing modes
II.4 : Number of independent moments and relations for standing modes
II.5 : Fundamental invariants, structure of c¢ross spectral matrix and invariance
relations for various trarnsformation ¢lasses .
IIX.1 : Properties of various metrics

IV.1l : Number of different cross-spectral compofients dnd humber of indépendent
consistency relationks

IV.2 : Results of consistency tests

V.1

"

Models of internal wéve spectrum
V.2 : Normalization Ffactor I (t,s) and convérsion fadtor J(t,s) for various

values of t and s
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FIGURE CAPTIONS

Location of IWEX (from Briscoe, 1975)

N-profile and array geometry -

(a) Low-passed temperatures (courtesy of C. Frankignoul)

(b) Low-passed current vectors (from Frankignoul and Joyce, 1977)

Vertical wavenumber spectrum of vertical displacement {(from Hayes, 1975)

: Time variability of energy (inertial, tidal and internal wave continuum)

.

.

Histogram of sensor separations
Autospectra at C6: (a) east, (b) north, (c) up (courtesy of M. Briscoe)

Average rotary autospectra: (a) current, (b) displacement

: .Examples of coherences and phases as function of frequency: (a) slant east,

(b) slant up, (c¢) horizontal east, (d) horizontal up (courtesy of

M. Briscoe)

Examples of coherences and phases as function of separation for Qﬁ :
(a) slant separation, (b) horizontal separation

Same for W;

: Same for 0%3

Same for W,,
Same for wze
Up coherences as a function of frequency for various slant separations

on leg A

Sketch of data space

: Reduction factor

: Cohsistency tests: zero model, white noise; finestructure. Also included

.

3

e

are the equivalent degrees of freedom (edof)

Consistency tests: basic assumptions of GM model

Consistency tests: homogeneity and WKB-scaling

Consistency tests: homogeneity and WKB-scaling for ‘§ and u,v separately
Consistericy tests: symmetric and isotropic field of propagating waves

Consistency tests: horizontal isotropy

: Consistency tests: vertical symmetry

: Averaged coherences between rotary velooity compchents

: Consistency tests: propagating waves

.

-
-

Normalized mean scaled autospectfa ng and P+++ L

Normalized mean scaled autospectra ng, P+ and P__

+
Phases (bf; and (b_; of mean cross-spectra

Consistency tests: standing/propagating waves (discriminating tests)

: Consistency tests: standing/propagating waves (all tests)
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FIGURES:
IV.15 : Consistency tests: isotropic field of standing modes
IV.16 : Consistency tests: combination of standing and propagating waves
IV.17 : Consistency tests: Déj = 0 and Dzj' =0
Iv.18 : Consistency tests: pid = 0 for atbitrafy and zero separations
Iv.19 : Consistency tests: Dij = 0 for slant and horizontal separations
IV.20 : Consistency tests: propagating waves contaminated by white noise
Iv.21 : Consistency tests: propagating waves contaminated by finestructure
Iv.22 : Consistency tests: internal waves conﬁaminated by coherent noise
Iy.23 : Consistency tests: IWEX model class -
V.1 : Hybrid IWEX model: Internal wave energies -
V.2 : Vertical asymmetry E* - BV for dispiaCemehts and current separately
v.3 Wavgnumber distribution nodel: (a) for s = 1 and various t,
(b) for t = 2 and various s -
V.4 : Vertical model coherences for s = 2 and t = 2,3,4 and 5:.(a) for constant
equivalent bandwidth, (b) for constant bandwidth scale parameter
V.5 : Slant up coherence for Wy ¢ Wy and W,
V.6 : Hybrid IWEX model: equivalent mode number (bandwidth)
V.7 : IWEX dispersion relation (courﬁesy of M. Briscoe)
V.8 : Horizontal wavenumber spectrum of vertical displacement (from Katz, 1975)
V.9 : Sketch of reciprocal relation between wavenumber spectrum and coherence
V.10 : Horizontal up coherence for w, , W, r W, and Wye
V.11 : same as V.10, logarithmical presentation
V.12 : Hybrid IWEX model: high~wavenumber slope
V.13 : Slant normalized cospectrum for VP tuq and w,,
V.14 : Hybrid IWEX model: peak mode number
V.15 : Modes of IWEX profile for w,, (courtesy of F. Schott)
© V.16 : Hybrid IWEX model: peak shape parameter
V.17 : Relation between model isotropy parameter and beamwidth
V.18 : Model coherence J,_ as function of beamwidth
V.19 : Coherences and phases at C6
V.20 : Hybrid IWEX model: mean propagation direction and isotropy parameter
(beamwidth)
V.21 : Inverse fit for pure internal wave model, slant and horizontal coherence
for W,, .
V.22 : Coherence disparity in frequency'domain, full circles x;o , open circles
3.. + triangles xt++
V.23 : Horizontal coherences for W, full circle uu,, open circle u_u_
V.24

: Slant coherences for W,, , full circle uouo, open circle u u_
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FIGURES:
V.25 : Hybrid IWEX model: finestructure ratio
V.26 : Hybrid IWEX model: finestructure correlation scale
V.27 : Hybrid IWEX model: energy of internal wave field and current contamination
V.28 : Hybrid IWEX model: horizontal'coherence drop of current contamination
V.29 : Inverse fit of slant coherence at Wy,
V.30 : Sketch of energy and ¢oherence disparities
V.31 : Total wave energy for upg and currents separately
V.32 : Parameters of the hybrid IWEX médel, {(a) internal wave field, (b) up-
contamination, (c¢) current contamination
V.33 : Consistency of IWEX model;distance squared between model and data poiﬁt
with expectation value and 95% confidence limit
V.34 : Consistency of IWEX model; normalized distance squared with 95% confidence
limit |
V.35 : Parameter correlations: (a) ET - Y, E'-4_, E¥-6_, ) ET - E ,
£ £ cont
:
e T e ey e
! 4 N N
V.36 : Sections through the minimum of e’(x“).
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slant separation - horizental separation - vertical separation no separation
e G R 2 0 | (oA - L PRI €0 (e YR - (W' RE0] (wef )P, - (wef)'P. = 0
cariststancy - RS enR < 0] (o LRI e )AL= 0
velations (we IR+ (0-F) R = 0] (wef)[AE T (w-F) RE+0] (wef) Ry, + (wef) BY =0
' miAL}e0 |
m{RZ}=0-
R -[ANT=0
. Intependent. M M, ‘R M} T R{M}
wonents - | Mt : M RiM'} M}
BRIy o ;e e
M.:O . M:‘O' '
M:' M¢+
M2t | '
Hn ) . M:f N:* Mz«n
”h M_*:
| Isofregy . - 3’"{ M"} =0 g""{ M“} 0
reldticns m,,,{ M”} 0 m { M”} 0
*Mm:"]‘ ] M LM T < 0 M= 0 M°®=0
M A [METY =0 ' M*=0
MP-[MO) =0 Myt -I M1 =0 M= 0 M" =0
' Rl.{e"\' M:o} : 0 . &{enm M“} 0
T {eY M0
Im{e®™ Mi =0 o { & M_‘; =0
Nonevanishif R{M'} R M} Re{ M’} Re{ M.}
sowents wiM] SN} Re{M"}  RM)
1strepy ‘ Im e M T { e M)
’ Y { Y Mf,'}
Re{e™ M) Refe™™ M}
R MU} = Sdu Eluw) §,(x) 4, (x) '],(wu)
"Re{ MI*} = Sdu Edw,x) 9, k;)'?f.,(x;) YNCEY
ftm{ Sl g -—SdaE(uu)m(x,)H(x,)'] (m- )
Yo {2 MO e - (e B (w0 3, () 3§, ( %) 3 L)
Re{e™™ MY be- Sk (w,e) S, 040 §,06) T, osn.)

TABLE IT:3 Consistency and isotropy reldtions for standing modes.
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FREQUENCY INTERVAL

Fig. 3-21 22 - 29 30
Number of diffeiént cross ‘ , o
spectral components o 1444 1225 729
Zers rodel Iv.1 1444 1225 729
White noise o : vl 1406 11906 : j02
Finestructure ' A 1218 1008 562
Basic assumptiocris of the
Garrett and Munk model  IV.2- 854 797 492
Homdgéneity and ﬁv;" ‘ 'IV{3 ‘ 23 - 80 60
WKB«scaling uv V.4 32 32 ‘ 24
i s S oIvaa T 19 : 16 12
Propagating waves, vert. ‘
symmetric, hor. isotropic Iv.5 ¥ 717 432
Hor. isotropy ' V.6 54 54 : 42
Vert.: symmetty - ’ .7 - 36 _ 36 28
Propagating waves » Iv.9 324 324 196
. Diseriminating
Standing "1 tests Iv.13 38 - 38 30
modes All tests iv.14 s - d19 79
Standing modes hor. ,
isotropic Iv.15 690 636 323
. Combination of standing .
and prop. waves L Iv.16 81 81 49
ng. Dzj =0 V.17 162 162 08
total Iv.18 - 81 81 49
Dij' =0 no sep, i Iv.18 9 9 7
slant sep. IV.19 62 62 33
hor. sep. 1v.19 10 © 10 9
Prop. waves cobntaminated
by white noise ‘ Iv.20 306 306 182
Prop. waves contaminated
by finestricture C 1v.2t 286 286 166
Prop. waves contaminated
by coherent noise . Iv.22 243 243 147
IWEX model class 1v.23 224 224 132

TABLE IV.1 Number of different cross spectral components and number
' of different consistency relations.



Basic assumption of the
Garrett and Munk imodel

Homogeneity and
WKB-scaling

Prop. waves, hor.
isotropic, vert.

symmetric
Hor. isotropy
Vert. synmetfy

Prop. waves

Standing modes

Comb. of standing

and prop. waves

304
py’, D) o
ptd =0

Prop. waves contamih-

ated by finestructure
Prop. waves contamin-

ated by coherent noise

IWEX model class

TABLE IV.2

Fig.

Iv.2

Iv.3

Iv.5

V.6

Iv.7

iv.9

Iv.14

Iv.16

1v.17

Iv.18

Iv.21

V.22

Iv.23

=11 =

Loéw freguericy band

inertial f£r.

£

satisfied

?

strongly
violated

strongly
vivlated

?

satisfied

dtrongly

riolated

satisfied

tidal fr.
M,

strongly
violated

satisfied

stxongly
violated

strongly

viclated

strongly
violated

strongly
violated

strongly
vidlated

strongly

violated

satisfied

strongly
violated

strongly

violated

slightly

violated -

slightly

violated .

Results of consistency tests,

Medium fre-
duendy bahd -

slightly
yiolated .

satikfied

slightly

violated -

satisfied
satisfied
slightly

violated

satisfied

satisfied

satisfied

slightly
violated

slightly
violated

satigfied

satisfied

High fre-
guency band

strongly

violatéd

strongly

violated
(partly due to
proximity of
turning point)

strongly

violated

slightly

violated

slightly

violated

strongly

violated

satisfied

satisfied

slightly
violated
(partly due to
proximity of
turning point)

strongly
violated

strongly
violated

slightly
violated
(partly due to
proximity of
turning' point)
slightly
violated
(partly due to
proximity of
turning point)
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