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Surface Currents
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MG Bertolacci, LC Astfalck, EJ Cripps. (2024). ‘Bayesian integration of surface current astronomic potential and stochasticity’. In preparation for Ocean Engineering.



From 2017-11-01 03:00:00, latest forecast 2017-11-01 03:00:00
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MG Bertolacci, LC Astfalck, EJ Cripps. (2024). ‘Bayesian integration of surface current astronomic potential and stochasticity’. In preparation for Ocean Engineering.



Non-linear Internal Waves
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AP Zulberti, NL Jones, GN lvey. (2020). Observations of enhanced sediment transport by nonlinear internal waves. Geophysical Research Letters



Non-linear Internal Waves
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MD Rayson, LC Astfalck, AP Zulberti, EJ Cripps, NL Jones. (2024). ‘Inferring nonlinear internal wave properties from sparse
observations using Gaussian process regression’. In preparation for JAMES.



Non-linear Internal Waves
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Non-linear Internal Waves
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The Helmholz kernel
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Berlinghieri, Renato, et al. "Gaussian processes at the Helm (holtz): A more fluid model for ocean currents." arXiv preprint arXiv:2302.10364 (2023).
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* How do we parameterise our kernels for real-world data”?

80

ALS Ponte, LC Astfalck, MD Rayson, AP Zulberti, NL Jones. (2024). ‘Inferring flow energy, space and time scales: freely-drifting
vs fixed point observations’. Nonlinear Processes in Geophysics.
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* What features of the flow are better inferred with each observation platform?
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The power spectral density

The power spectral density (PSD) describes the distribution of power/variance
iInto sinusoidal frequencies that describe the signal

For most k(7) there exists a power spectral density f(w) so that

1/2

flw)= ) ke ™, k)= J Aw)e™ dw

—1/2

are Fourier pairs.



What if we get it wrong?
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PSD of Velocity at Latitude: -9.27 °, Depth (sen

sor): 1189.0 m for 17.0 months

104 -
103
ol |
2 4
Fga_ 10 ? ,-.,\"
w 101
S .
) Coriolis_freq
S 10°7 --—- 01_freq
& ---- K1_freq )
U |
1011 ---- M2_freq )
--=-- S2_freq EE
1072 —— — i
102 10~1 10°

Background energy
continuum

101é
1o°é
1o4é
104é

1073 4

1074 4

1073 102 101

Matern?

Phase locked tides

2.00 A

1.75 -

1.50 A

1.25 -

1.00 -

0.75 A

0.50 A

0.25 A

0.00 A

0.0 0.1 0.2 0.3 0.4 0.5

Harmonic Analysis

f [cycles per day]

105§
1053
1043
1033
1023

10* 4

Non-phase locked tides

103

102 101

Lorenzian?

10°§
104é
1oﬁé
1073
10-4é

1072 5

10-6 ———

103

Ga

102 101

ussian?

o=l



Wave
Direction
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Ponte, A. L., & Klein, P. (2015). ‘Incoherent signature of internal tides on sea level in idealized numerical simulations’. Geophysical Research Letters.
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MD Rayson, NL Jones, GN lvey, & Y Gong. (2021). A seasonal harmonic model for internal tide amplitude prediction. JGR Oceans.
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Radial data at Radar 1 Radlal data at Radar 2
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Drifters
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out out to SWOT
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A shout out to SWOT
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Ongoing Challenges

Computation Nonlinearity
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