
P
le

as
e 

no
te

 th
at

 th
is

 is
 a

n 
au

th
or

-p
ro

du
ce

d 
P

D
F 

of
 a

n 
ar

tic
le

 a
cc

ep
te

d 
fo

r p
ub

lic
at

io
n 

fo
llo

w
in

g 
pe

er
 re

vi
ew

. T
he

 d
ef

in
iti

ve
 p

ub
lis

he
r-a

ut
he

nt
ic

at
ed

 v
er

si
on

 is
 a

va
ila

bl
e 

on
 th

e 
pu

bl
is

he
r W

eb
 s

ite
 

 1

JOURNAL OF GEOPHYSICAL RESEARCH 
JULY 2005; 110(C7)  
http://dx.doi.org/10.1029/2004JC002747  
© 2005 American Geophysical Union 
 
An edited version of this paper was published by AGU. 
 
 

Archimer http://www.ifremer.fr/docelec/
Archive Institutionnelle de l’Ifremer 

 

 

Evidence of strong inertia-gravity wave activity during the POMME 
experiment 

 
Pascale Bouruet-Aubertot1, H. Mercier2, F. Gaillard2, and P. Lherminier2

 
1 : Laboratoire d'Océanographie et du Climat: Expérimentations et Approches Numériques/Institut Pierre-Simon 
Laplace, UMR 7617, Centre National de la Recherche Scientifique/Université Pierre et Marie Curie/Institut de 
Recherche pour le Développement, Paris, France 
 
2 : Laboratoire de Physique des Océans, UMR 6523, Centre National de la Recherche Scientifique/Institut 
Français de Recherche pour l'Exploitation de la Mer/Université de Bretagne Occidentale, Plouzané, France 
 
 
 

 
 
 
 
Abstract:  
 
The purpose of this paper is to characterize inertia-gravity waves (IGW) activity and to investigate the 
variability of these waves in relationship to atmospheric forcing and larger-scale motions. To this aim, 
we analyzed Eulerian measurements of horizontal currents and temperature collected over 1 year 
during the Programme Océan Multidisciplinaire Méso Echelle (POMME). We focused on the main 
frequency components of the IGW spectrum, namely the inertial frequency f and the semidiurnal 
frequency M2. Time evolution of the relative energy of these two components gave evidence of 
isolated events of high intensity. We performed a detailed analysis of these events and identified 
mechanisms of generation of these waves. Localized spots of intense, near-inertial IGW were 
observed in winter. During the mixed layer deepening, one event was correlated with plume-like 
structures resulting from peaks of intense surface cooling. This suggests a local generation process 
driven by strong downward vertical motions. Instead, other events of strong IGW could be related to 
submesoscale features, characteristic of a frontal region, in particular, wave trapping within 
anticyclonic eddies. In contrast, a downward energy propagation down to about 500 m below the 
mixed layer was isolated after a stormy period. Eventually, internal tidal beams, possibly generated at 
a nearby seamount, intermittently crossed the mooring, though less energetically than the previous 
events. Last, we estimated the eddy diffusivity from the velocity vertical shear. Large variations were 
obtained, from 10−6 m2/s up to 10−3 m2/s, consistent with the intense events previously isolated.  
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kNqt¤ � s�w1mN�9�(u-qt¤ w1¨vmì�Iw1mN¤ � mNu1g�w1svu-mÇw1�n¤ImÇi-mNu-�nmNiN�ÂØ>�Èw1¨

�jïjð ×tmNu#w1�nk!gjl�i-m � gju1g�w1�nqt����gji`gV�(sv�vk%w1�nqt�Óqj�Fw1�n¤Im
gj�v�Ó�vm � w1¨��

� � 9 ��Î 1°��û 
XmNk%w1qtu � lnqjw
qj�Xi-svz�x"�v�nsvu-��gjlh¨vqtu-�n¥Nqt� w�gjlFkNsvu-u-mN� w1ipgji;gÞ�(sv�vk%w1�nqt�9qj�Xw1�n¤ImVgj�v�=�vm � w1¨��
y
¡µx"��g!�9lnqµØ�x � gji-i;è�lÈw1mNu
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}�f«w1�n¤ImVi-mNu-�nmNiN�BÑ�¨vmI¤Þg�á��n¤Vsv¤ ×tmNlnq�kN�Èw"�9�ni;mNâ�s�gjlHw1q

¢tï�y�ð6÷tøt�

� � 9 ��Î 1Áº�û g��¾�`qtu-�n¥Nqt� w�gjl�ë��n�vm%w1�nkÓmN�vmNu-Öj� � �n� � y�ð6÷tø��/ö��Bg!×tmNu1gjÖtmN�àqµ×tmNu7I ?w�A	tïjð7J3?
¡8� ïjð�LPgjieg
�(sv�vk%w1�nqt�Óqj�Fw1�n¤Im
qj��+
g��hi-svz�x"�v�nsvu-��gjl�kNsvu-u-mN� w1iN� �(qtuhkNqt¤ � gju-�ni-qt�Çw1¨vm�¤Þg�á��n¤Vsv¤ w1qjw�gjl�ë��n�vm%w1�nk�mN�vmNu-Öj�V�niLmNâ�s�gjl�w1q�	tïtï � y�ð6÷tø��/ö
g�w s�t ���jïVØ>¨v�nlnmPw1¨vm
¤Þg�á��n¤Vsv¤\¢ì¤Iqt� w1¨6g!×tmNu1gjÖtm
¨vqtu-�n¥Nqt� w�gjl�ë��n�vm%w1�nk;mN�vmNu-Öj�Ô�ni�¤Vsvk�¨6i-¤ÞgjlnlnmNu�mNâ�s�gjl

w1qÓ���jï � y�ð6÷tø��/ö,p
z��Hi-s � u1g�x"�n�vmNu#w1��gjl�kNsvu-u-mN� w1iN�
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�n�vi#w1u-sv¤ImN� w1iN�

��qturkNl�gju-�Èw"�Iqt�vlÈ�B×jgjlnsvmNi�Ötu-m!g�w1mNu�w1¨�gj�ÓgÇw1¨vu-mNi-¨vqtln�e×jgjlnsvmPqj�h¡jïjðÔð6÷tø
gju-mPu-m � u-mNi-mN� w1mN�����`qjw1mPw1¨�g�wrw1¨vm

i-k!gjlnmNi��(qtu`å=gj�v�9æD¡Bgju-m;w1¨vm
i1gj¤Imj�

� � 9 ��Î 1 Ê û �`m!gju/x"�n�vmNu#w1��gjlL¨vqtu-�n¥Nqt� w�gjlL×tmNlnq�kN�Èw"�ÜgjiÇgÓ�(sv�vk%w1�nqt�Òqj��w1�n¤ImBgj�v�c�vm � w1¨ñ�vsvu-�n�vÖÓw1¨vmBè�u-i#w

gjs�w1sv¤I�Ói#w1qtu-¤Ii,+
g��Hm!gji#w"Ø�gju-�6×tmNlnq�kN�Èw"�ÔkNqt¤ � qt�vmN� w

z��X�vqtu#w1¨ Ø�gju-�Ó×tmNlnq�kN�Èw"�ÔkNqt¤ � qt�vmN� w!�

� � 9 ��Î 165�û }rqtu-u-mNl�g�w1�nqt�ckNq�m��IkN�nmN� wBqj�>w1¨vmÞ�`kNqt¤ � qt�vmN� wBqj��w1¨vmÔ¨vqtu-�n¥Nqt� w�gjlrkNsvu-u-mN� wìØ>�Èw1¨v�n�cw1�n¤Im
�n� w1mNu#×jgjleI%�µï�J]� ï8L�u��A�vøpØ>�Èw1¨=u-m%�(mNu-mN�vkNmìlnm%×tmNlHg�w
w1¨vmVs �v� mNu;�vm � w1¨°H�l ¡8� ïjð=�
Ñ�¨vmìlnqtÖ gju-�Èw1¨v¤ qj�Hw1¨v�ni

â�s�gj� w1�Èw"�Ô�ni��v�ni � l�g!�tmN�Ó�(qtu�z�m%w-w1mNu�×��ni-s�gjln�n¥!g�w1�nqt�eqj�Fw1¨vm
ln�n�vm;qj�h¤Þg�á��n¤Vsv¤ kNqtu-u-mNl�g�w1�nqt���

� � 9 ��Î 1/7�û g��HyP¤ � ln�Èw1sv�vm
qj�Fw1¨vm;�LkNqt¤ � qt�vmN� w>qj�Fw1¨vm
¨vqtu-�n¥Nqt� w�gjl�kNsvu-u-mN� w3p
z����`mNÖ g�w1�È×tm;×jgjlnsvmNi�qj�Fw1¨vm;×tmNu#w1�nk!gjl�kNsvu-u-mN� w
g!×tmNu1gjÖtmN�6qµ×tmNu>w"ØrqI�n�vmNu#w1��gjl � mNu-�nq��vi,p
kj�Xy`×tmNu1gjÖtmN�6×tmNu#w1�nk!gjl�w1mN¤ � mNu1g�w1svu-m;Ötu1gj�v�nmN� w!�
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z��I¥�lV��	 ��¤6��w1¨vmIi-svzvi-svu#�ígjkNmIw1mN¤ � mNu1g�w1svu-m � HNl\¡�ð6�
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