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Contents of this file

1. Figures S1 to S8
Introduction

This file consists of eight figures that accompany the paper “Spectral decomposition
of internal gravity wave sea surface height (SSH) in global models”. These figures were
not included in the manuscript for the sake of brevity of the journal article. In the
article, frequency-horizontal wavenumber sea surface height variance spectral densities are
computed from two simulations of the HYbrid Cooridinate Ocean Model (HYCOM) and
three simulations of the Massachusetts Institute of Technology general circulation model
(MITgcm) in seven regions of the world ocean. For the sake of brevity, the frequency-
horizontal wavenumber spectral densities computed in all regions of only one simulation
are shown in the main article file. Figures S1-S8 show the SSH frequency-horizontal
wavenumber spectral densities in all seven regions in the remaining four simulations.
This article also investigates the frequency content to wavenumber by integrating the

frequency-horizontal wavenumber spectral densities over three frequency bands of interest:
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the subtidal band [w < 0.86 cpd], the tidal band [0.87 < w < 2.05 cpd], and the supertidal
band [w > 2.06 cpd]. Again, the article shows the frequency band integrated wavenumber
spectral densities in all regions in just one simulation. Figures S5-S8 show the horizontal

wavenumber spectral densities in all regions in the remaining four simulations.

DRAFT June 26, 2017, 5:33pm DRAFT



X-4 SAVAGE ET AL.: INTERNAL GRAVITY WAVE SEA SURFACE HEIGHT

(a) North Pacific (b) South East Pacific 10! —

100_
. (c) Kuroshio
T
§10
> 8
c 6
g 4 107! B
g 2
[
(e) South Pacific (f) North Atlantic
1072
0 0.05 0.1 0.15 0 0.05 0.1 0.15
(g) Indian Ocean 1073
1074
0 0.05 0.1 0.15
Wavenumbers (cpkm)
Figure 1. Frequency-horizontal wavenumber spectral density of SSH variance

[em?/(cpd cpkm)] computed over seven regions from HYCOM12. Wavenumber axes are set to
the maximum wavenumber for each region computed in HYCOM?25. White curves show theoret-
ical IGW linear dispersion relations for first (solid), second (dashed), and third (dashed-dotted)
vertical modes. Bounding curves for each vertical mode are computed from the maximal and

minimal eigenspeeds along the northern and southern boundaries, as in Miiller et al. [2015].
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Figure 2. Frequency-horizontal wavenumber spectral density of SSH variance

[em?/(cpd cpkm)] computed over seven regions from HYCOM?25. Wavenumber axes are set to
the maximum wavenumber for each region computed in HYCOM25. White curves show theoret-
ical IGW linear dispersion relations for first (solid), second (dashed), and third (dashed-dotted)
vertical modes. Bounding curves for each vertical mode are computed from the maximal and

minimal eigenspeeds along the northern and southern boundaries, as in Miiller et al. [2015].
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Figure 3. Frequency-horizontal wavenumber spectral density of SSH variance
[cm?/(cpd cpkm)] computed over seven regions from MITgem12. Wavenumber axes are set to
the maximum wavenumber for each region computed in HYCOM?25. White curves show theoret-
ical IGW linear dispersion relations for first (solid), second (dashed), and third (dashed-dotted)
vertical modes. Bounding curves for each vertical mode are computed from the maximal and

minimal eigenspeeds along the northern and southern boundaries, as in Miiller et al. [2015].
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Figure 4. Frequency-horizontal wavenumber spectral density of SSH variance
[cm?/(cpd cpkm)] computed over seven regions from MITgem24. Wavenumber axes are set to
the maximum wavenumber for each region computed in HYCOM?25. White curves show theoret-
ical IGW linear dispersion relations for first (solid), second (dashed), and third (dashed-dotted)
vertical modes. Bounding curves for each vertical mode are computed from the maximal and

minimal eigenspeeds along the northern and southern boundaries, as in Miiller et al. [2015].
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Figure 5. Horizontal wavenumber SSH variance spectral density in all regions in HYCOM12
integrated over subtidal, tidal, and supertidal frequency bands (see text for definition of bands).
The 95% confidence intervals span 76% to 137% of shown value for the subtidal band, 85% to
119% for the tidal band, and 94% to 107% for the supertidal band. Right-hand axis shows ratio

of supertidal to total SSH variance as a function of isotropic wavenumber.
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Figure 6. Horizontal wavenumber SSH variance spectral density in all regions in HY COM?25
integrated over subtidal, tidal, and supertidal frequency bands (see text for definition of bands).
The 95% confidence intervals span 76% to 137% of shown value for the subtidal band, 85% to
119% for the tidal band, and 94% to 107% for the supertidal band. Right-hand axis shows ratio

of supertidal to total SSH variance as a function of isotropic wavenumber.
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Figure 7. Horizontal wavenumber SSH variance spectral density in all regions in MITgem12

integrated over subtidal, tidal, and supertidal frequency bands (see text for definition of bands).
The 95% confidence intervals span 76% to 137% of shown value for the subtidal band, 85% to
119% for the tidal band, and 94% to 107% for the supertidal band. Right-hand axis shows ratio

of supertidal to total SSH variance as a function of isotropic wavenumber.
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Figure 8. Horizontal wavenumber SSH variance spectral density in all regions in MITgcm?24
integrated over subtidal, tidal, and supertidal frequency bands (see text for definition of bands).
The 95% confidence intervals span 76% to 137% of shown value for the subtidal band, 85% to
119% for the tidal band, and 94% to 107% for the supertidal band. Right-hand axis shows ratio

of supertidal to total SSH variance as a function of isotropic wavenumber.
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