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1 Introduction

1.1 Products summary

This document provides the algorithm theoretical basis for the products developed by Ifremer
in the framework of the ESA World Ocean Circulation project.

1.2 Scope & Objectives

This document is the Algorithm Theoretical Basis Document (ATBD) which is dedicated to the
description and justification of the algorithms used in the generation of:

e WOC-SSD

1.3 Document structure

In addition to this introduction, this document includes the following chapters:
Chapter 2: Surface Stokes Drift (WOC-SSD)

1.4 Applicable & Reference documents

e [RD-1] ESA WOC2019: http://woc2019.esa.int/index.php

e [RD-2] Synthesis of the WOC2019 User Consultation Meeting recommendations
http://woc2019.esa.int/files/WOC2019 summary synthesis.pdf

e Alday, M., Accensi, M., Ardhuin, F., Dodet, G., 2021. “A global wave parameter database for
geophysical applications. Part 3: improved forcing and spectral resolution”. Ocean Modelling [in
press].https://www .essoar.org/doi/abs/10.1002/essoar.10505476.1

e The WAVEWATCH III ® Development Group, 2019. User manual and system documentation of

WAVEWATCH III ® version 6.07. Tech. Note 333, NOAA/NWS/NCEP/MMAB, College Park, MD,
USA, 465 pp. + Appendices.
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1.5 Terminology
ATBD Algorithm Theoretical Basis Document
CCI Climate Change Initiative
IFREMER Institut Frangais de Recherche pour I'Exploitation de la Mer
NOAA National Oceanic and Atmospheric Administration
PUM Product User Manual
WOC World Ocean Circulation

2 Surface Stokes Drift

2.1 Overview

The following product of surface stokes drift is retrieved from the wave energy spectrum
discretized in wave numbers and directions and the water depth at each location. It is
estimated at the sea surface and expressed in m.s-1. The eastward and northward
components are defined by the following equation :

(kcos(0), ksin(0))
sinh? kd

(Ussas Ussy) = o cosh 2kd F(k,0) dkdd

with

: depth [m]

: pulsation [rad/s]

wave number [rad/m]

: propagation direction [rad]

F(k,0): wave energy spectrum [m~2.s.rad-1]

S = a9 &

The surface stokes drift is computed by the spectral wave model WAVEWATCH-III (r), under
NOAA license. This model solves the random phase spectral action density balance equation for
wavenumber-direction spectra.

Please refer to the WAVEWATCH-III User Manual for fully detailed description of the wave
model equations and numerical approaches.
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