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•  The DRAKKAR project     : objectives, models, simulations, numerics 

•  From 2° to 1/4° resolution      : mean currents, interannual variability 

•  Interannual variability at 1/4° : partly intrinsic 



DRAKKAR objectives 

Build and distribute a  

coordinated ensemble of 

numerical simulations 

•  Period : last 50 years  

•  Continuous calibration of forcing 

•  Shared simulation database 

•  Assessment metrics 

Develop and improve a  

hierarchy of ocean/sea-ice 

model configurations 

•  Global    :    2° ! 1/4°   ! 1/12° 

•  Regional : 1/4° ! 1/12° ! 1/36°       

•  Grid refinement tools 

•  Collab. with Mercator   + HYCOM 

Study variability processes 

in collaboration 

•  Eddies, scale interactions 

•  Subpolar Atlantic 

•  Southern Ocean 

•  Strong link with obs. 

Barnier et al, 2006 
Penduff et al, 2006 

DRAKKAR Group, 2007 



Global !° sea level (m)   

 Nested 
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DRAKKAR configurations (global & 2-way AGRIF)      Chanut et al,  2008 
Jouanno et al, 2008-2009 
Biastoch et al, 2008-2009 
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Numerics: Moment. adv. scheme + partial steps (1/4°) Barnier et al,  2006 
Penduff et al, 2007 

Le Sommer et al, 2009 
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•  Less bottom friction%
•  Enhanced eddy-topo interactions 
•  Stronger topostrophy 
•  Improved solutions 



Penduff et al, in prep Impact of resolution on mean currents  

Increasing resolution: 

•  Magnitudes & orientations " towards CM 

•  Topographic rectification    " currents along along Topog RW 
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Global 
Models •  17120 current meter records (Holloway, 2008) 

•  Mean DRAKKAR velocities collocated on CM 

•  Skills : Holloway and Sou (1996) 



Penduff et al, 2009 Impact of resolution on interann. variab (zonal averages) 

!"

!"#$%&'()'*)$)+,-'./(%$0123$ !"#$&+24/*'5$1/**+5'./(%$ !"#$%4'.'5$1/**+5'./(%$

! 

" A
(#)

! 

" m
(#)

! 

C
t

m
(")

! 

C
s

m
(")'()"

!!" !#" !$" " $" #" !"
"

$

#

!

%&'
&
()*+,&-./,01-

2
34
2
!
5
6
7
8

!!" !#" !$" " $" #" !"
"

$

#

!

8
9
+
)
3!
+
:
:
9
+
*

!!" !#" !$" " $" #" !"
"

$

#

!

3:
;
7
6
:
:
9
+
*

/

/

+<3)= >?#'@A >?$'@A >'@A $'@A

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
&
()*+

1D'
F)*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
HFI
(%&')*+

1D'
F%&')*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

6(&+*'((7'5$

87'%-9'((7'5$

:+%/%1'5+$

"'*;+9%1'5+$

-(&+*'((7'5$

!!" !#" !$" " $" #" !"
"

$

#

!

%&'
&
()*+,&-./,01-

2
34
2
!
5
6
7
8

!!" !#" !$" " $" #" !"
"

$

#

!

8
9
+
)
3!
+
:
:
9
+
*

!!" !#" !$" " $" #" !"
"

$

#

!

3:
;
7
6
:
:
9
+
*/
,*
)
-

/

/

+<3)= >?#'@A >?$'@A >'@A $'@A

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
&
()*+

1D'
F)*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
HFI
(%&')*+

1D'
F%&')*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

47J5

!!" !#" !$" " $" #" !"
"

$

#

!

%&'
&
()*+,&-./,01-

2
34
2
!
5
6
7
8

!!" !#" !$" " $" #" !"
"

$

#

!
8
9
+
)
3!
+
:
:
9
+
*

!!" !#" !$" " $" #" !"
"

$

#

!

3:
;
7
6
:
:
9
+
*
/,
*
)
-

/

/

+<3)= >?#'@A >?$'@A >'@A $'@A

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
&
()*+

1D'
F)*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
HFI
(%&')*+

1D'
F%&')*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

47J5

!"

!"#$%&'()'*)$)+,-'./(%$0123$ !"#$&+24/*'5$1/**+5'./(%$ !"#$%4'.'5$1/**+5'./(%$

! 

" A
(#)

! 

" m
(#)

! 

C
t

m
(")

! 

C
s

m
(")'()"

!!" !#" !$" " $" #" !"
"

$

#

!

%&'
&
()*+,&-./,01-

2
34
2
!
5
6
7
8

!!" !#" !$" " $" #" !"
"

$

#

!

8
9
+
)
3!
+
:
:
9
+
*

!!" !#" !$" " $" #" !"
"

$

#

!

3:
;
7
6
:
:
9
+
*

/

/

+<3)= >?#'@A >?$'@A >'@A $'@A

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
&
()*+

1D'
F)*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
HFI
(%&')*+

1D'
F%&')*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

6(&+*'((7'5$

87'%-9'((7'5$

:+%/%1'5+$

"'*;+9%1'5+$

-(&+*'((7'5$

!!" !#" !$" " $" #" !"
"

$

#

!

%&'
&
()*+,&-./,01-

2
34
2
!
5
6
7
8

!!" !#" !$" " $" #" !"
"

$

#

!

8
9
+
)
3!
+
:
:
9
+
*

!!" !#" !$" " $" #" !"
"

$

#

!

3:
;
7
6
:
:
9
+
*/
,*
)
-

/

/

+<3)= >?#'@A >?$'@A >'@A $'@A

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
&
()*+

1D'
F)*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
HFI
(%&')*+

1D'
F%&')*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

47J5

!!" !#" !$" " $" #" !"
"

$

#

!

%&'
&
()*+,&-./,01-

2
34
2
!
5
6
7
8

!!" !#" !$" " $" #" !"
"

$

#

!

8
9
+
)
3!
+
:
:
9
+
*

!!" !#" !$" " $" #" !"
"

$

#

!

3:
;
7
6
:
:
9
+
*
/,
*
)
-

/

/

+<3)= >?#'@A >?$'@A >'@A $'@A

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
&
()*+

1D'
F)*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

0DE
HFI
(%&')*+

1D'
F%&')*+

DG%
./

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

!!" !#" !$" " $" #" !"
"

"B$

"B#

"B!

"BC

>

47J5

(L>6° only) %



Interannual variability : SLA with & without interannual forcing (global 1/4°)  
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Southern, turbulent origin of interannual AMOC variability 

AMOC anomalies  due to Agulhas mesoscale  

AGULHAS 

Interannual variability : AMOC with/without Agulhas eddies 
Biastoch et al 

Nature  
2008 & 2009 
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