
MSc internship – 4-6 months

“Application of an EMD-based denoising method to high resolution altimeter
data for study of small mesoscale ocean dynamics”

Hosting laboratory
Laboratoire d’Océanographie Physique et Spatiale (LOPS) – IFREMER – Brest, France

Supervision
Guillaume Dodet (researcher at LOPS) – 50%
Yves Quilfen (researcher at LOPS) – 50%

Required skills
• Scientific background in Physical Oceanography, and/or Data Analysis
• Programming skills (Matlab, Pyhton and / or Fortran90)
• Good communication (oral and written) in English

Keywords
Small mesoscale ocean dynamics, Empirical Mode Decomposition, Spatial Altimetry

Context
Satellite-borne altimeters have been recording sea surface elevation and roughness at global scale
over more than three decades, delivering decisive information to understand ocean dynamics and
air-sea interactions. In addition to the careful editing of unphysical records (e.g contaminated by
land, ice, rain or slicks) and the calibration of the data required to produce consistent dataset useful
for climate studies, it is particularly relevant to apply sophisticated denoising method to altimeter
data in order to investigate mesoscale ocean dynamics. Indeed,  altimeter data is generally noisy due
to the altimeter waveform retracking algorithms, instrumental noise,  and geophysical variability
within the altimeter footprint, which causes a low signal to noise ratio at scales lower than 100 km.
A recent  study of Quilfen and Chapron (2019) has shown how a wavelet-inspired thresholding
method based on the Empirical Mode Decomposition (EMD) of 1-Hz along-track altimeter data can
efficiently remove noise at  scales lower than 100 km. The method was shown to be extremely
useful to extract sharp gradients of significant wave height and sea surface height associated with
wave-current interactions and more generally to mesoscale ocean dynamics.
The objective of this project is to apply the EMD-denoising method to high resolution altimeter
data,  such as the one obtained with the new SWIM instrument on-board the CFOSAT satellite
which provides wave height nadir measurements at 5Hz or to other altimeters that provide standard
measurements  of  sea  surface  height  and  significant  wave  at  20Hz.  The  denoising  method  is
expected to reveal ocean dynamics features at scale lower than 10 km. The combined analysis of
denoised along-track signals of sea surface height and significant wave height over highly dynamics
oceanic  domain  (e.g  Agullhas  and  Gulfe  Stream region)  will  be  further  completed  with  high-
resolution  numerical  model  outputs  in  order  to  provide  a  more  complete  picture  of  the  small
mesoscale variability.

Application
CV and cover letter should be sent to guillaume.dodet@ifremer.fr and yves.quilfen@ifremer.fr.
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