
The Surface Wave Influence on Mixed-Layer Frontal Currents and Multi-scale Turbulence
  Nonhydrostatic, Ageostrophic, Submesoscale Frontgenesis under Wave and Wind Forcing

N. Suzuki*1, B. Fox-Kemper*2, P. E. Hamlington*3, L. P. Van Roekel*4, S. Haney*3 
                                                                                                                                     *1 Brown University (Email: nobuhiro_suzuki@brown.edu),  *2 Brown University,   *3 University of Colorado,  *4 Northland College

@w

@t

+ u

L @w

@x

+ v

L @w

@y

+ w

@w

@z

= �@p

0

@z

+ b

0 � u

0 @u
S

@z

� v

0 @v
S

@z

@v

@t

+ u

L @v

@x

+ v

L @v

@y

+ w

@v

@z

= �@p

0

@y

� fu

L

@u

@t

+ u

L @u

@x

+ v

L @u

@y

+ w

@u

@z

= �@p

0

@x

+ fv

L

@u

@t
+ (uL ·r)u = �rp� f ⇥ uL + bẑ � uL
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A new form of the Boussinesq Craik-Leibovich eq.
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Wave-influenced Sawyer-Eliassen eq.

xy

z

: Stokes-shear force
: turbulent velocity

: water parcel

For horizontally uniform Stokes drift with wL = 0
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stokes-shear force (ms-2)

Stokes-shear force:
The wave energy 

transfers via this term.

Lagrangian advection:
responsible for the MKE-TKE 

conversion


