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Response of the ocean to diurnal forcing
Bernie, D.J. et al. 2005 and 2007

The boundary layer is the set of a competition

Night 7 Day '\ Night between the vertical turbulent mixing which
e i weakens stable density stratification and
- 1 s 12 e = 2. processes which lead to an increase in density
e stratification.
TBL rapidly /[ o ’I_‘hin I;il Slowley deepening
Abosle RLARYY. /[ wermayapldlyr T o0 Positive contribution

e P ——— — Short Wave Radiation

. 4 . & e £ o Negative contributions

Cooling
Shearing turbulence (wind)
R N Convection

0

0

4 8 12 16 20 2:

" The balance determines the depth of the
turbulent boundary layer and its temperature.



Numerical. model and analysis strategy //

Numerical model (cnoofs v1)

Ocean model: NEMO/OPA 2.3

Ice model: LIM2

Resolution: ¥4 deg global (20 km)

Initialization: Model restarted from MERCATOR analyses
Forcing: GEM global (33km), using core bulk formula
Our output frequency: 3D fields, 3hrs and 24hrs

Analysis strategy

Simulations done with two resolutions
- Radiative forcing, 3 hrs and 24 hrs
- Output frequencies, 3 hrs and 24 hrs

Comparison between the SST and the depth of the TBL as Bernie et al. 2005
- To select relevant locations, map of the variation (maxT-minT)/day averaged over 43 days
- Plots of the SST and the depth of the TBL at chosen coordinates

Comparison between the variability of the SST and of the modulus of the SC
at chosen coordinates
- Variability = 3hrs forcing run - 24 hrs radiatively forced run

Interpretation at two specific locations from NCEP data



Radiative forcing with 3 hrs resolution
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Radiative forcing with 24 hrs resolution
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The removal of the short wave component of the radiative forcing

eliminates

spots in the middle of Atlantic ocean and along the cost



Comparison between the SST and the depth of the TBL as Bernie et al.

/éﬁ CTL, 3 hrs forcing resolution

— Run 24hrs forcing resolution
Run CTL, daily mean

SST versus time at coordinates 38W33N

24 -
— h
Run CTL Daily Mean ' j| il
23t I/ Tﬂ
i
AO ‘?‘ | ﬁwl 5!
I ) \ J"l‘ v
3 M >
§z1 - ' { 5“‘}“/“‘4 ‘J
g ‘, leg'gj‘l,f‘j low regime
| :l“;‘u V'
“ (- Mi!
A
19 JI“I‘\‘ S )ﬁr
A i a2y
el
8
‘0%/15 M;ZZ 04;29 05)05 05;13 05}20 05/"27 06;03
days
"05/13 05/28
TBL versus time at coordinates 38W33N
= ~————Run CTL
Run 24h
40 H — Run CTL Daily Mean
AO
30

LUWJ

M%WWM ,

0 L 1 |
04/15 04/22 04729 05/06 05113 05/20 05/27 06/03

“*05/13 05/28

30m

deg. Celsius

SST versus time at coordinates 56\W50N

“ e f\
ll c““,’ ) I l'
[N il
! | LY
b
AR (Y
: low regime ;f,b M‘J W\
981 \;}(}%M
of ) A
05} ﬂ)\)\ ;\ /}\/{K/,ﬁfw%m) kf
15 add 1 1 3 1 : ‘ :
04/22 §¥10
TBL versus time at coordinates 56\W50N

NF




Comparison between the SST and the depth of the TBL as Bernie et al. 20

A and 68W42N
/RKTL, 3 hrs forcing resolution 7

— Run 24hrs forcing resolution
Run CTL, daily mean

SST versus time at coordinates 75W38N SST versus time at coordinates 68W42N
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Map of the variation (max||u,|[-min||u,||)/day averaged over 43 days

Radiative forcing with 3 hrs resolution Radiative forcing with 24 hrs resolution
Dai|g 4(L:rrzjax-min) of the modulus of the surface velocity averaged over 47 days for the 3h forcing 5 Dail\g E‘Tﬁx-min) of the modulus of the surface velocity averaged over 47 days for the 24h forcing
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On average not much difference between the two maps
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Difference between the SST for 3 hours forcing and for 24 hours forcing versus time at point (35W,33N)
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Interpretation at coordinates 38W33N and 56W50N from monthlyﬁCEPﬂita

g Courtesy of Prof.Tremblay
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! Conclusion

For the 3 hrs forcing resolution, the response of the numerical code cnoofs vl
to the diurnal cycle shows pretty well the predicted correlations between the SST,
the depth of the TBL and the surface current, not only at low latitude
but also at middle latitude.

Perspective

ncouraging preliminary to the project of analysis of b
ir sample of Francois Roy from CDC Dorval in order to
qualitatively and quantitatively,
scales the impact of diurnal forcing over northwest Atle



