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The main objectives of the South Atlantic Meridional Overturning Circulation (SAMOC) initiative is to observe and understand the 
mechanisms that control the mean and time-varying MOC in the South Atlantic and the interocean exchanges. 

 
Variations in the Atlantic Meridional Overturning Circulation (AMOC) are known to have global implications to the climate system, however until recently most AMOC observing 
programs have been focused in the North Atlantic.   Recent model and data analyses have suggested that critical water mass changes to the upper and lower limbs of the MOC 
occur in the South Atlantic, and only limited latitudinal coherence has been found to date between the MOC observations made by the North Atlantic observing systems at 
different latitudes.  As a result, a priority for the USAMOC Science Team has been the establishment of a MOC observing system in the South Atlantic, and recently the 
International CLIVAR panel endorsed a South Atlantic MOC (SAMOC) Initiative to both strengthen existing programs seeking to study the AMOC in the South Atlantic and to 
encourage further expansion of the AMOC observing system in the region. SAMOC is an international cooperation between Argentina, Brazil, France, South Africa and the USA 
with collaborators from Germany, Russia, Spain, and the UK. This poster summarizes the present status of the international SAMOC observing system and provide examples of 
recent observational and modeling results developed through coordination by the international SAMOC Initiative.   

Since 2008, 29 South Atlantic SAMOC related cruises 
Altimetry-derived 

Transport	
  *me	
  series	
  of	
  the	
  MOC	
  at	
  34.5°S	
  (red	
  line)	
  with	
  es*mated	
  
daily	
   error	
   bars	
   (gray	
   shading).	
   Black	
   ver*cal	
   error	
   bar	
   at	
   leE	
  
illustrates	
   the	
   es*mated	
   bias	
   accuracy.	
   Also	
   shown	
   are	
   five	
   MOC	
  
es*mates	
   determined	
   from	
   trans-­‐basin	
   XBT	
   sec*ons	
   where	
   the	
  
horizontal	
   length	
   of	
   the	
   bar	
   illustrates	
   the	
   start	
   and	
   end	
   *mes	
   of	
  
each	
  trans-­‐basin	
  cruise.	
  (From	
  Meinen	
  et	
  al.,	
  2013)	
  

Satellite	
  al*metry,	
   together	
  with	
  XBT	
  and	
  Argo	
  observa*ons,	
  are	
  used	
  
to	
   inves*gate	
   the	
   spa*al	
   and	
   temporal	
   variability	
   of	
   the	
   Meridional	
  
Overturning	
  Circula*on	
  (MOC)	
  and	
  Meridional	
  Heat	
  Transport	
  (MHT)	
  in	
  
the	
  South	
  Atlan*c.	
  Al*metry-­‐derived	
  synthe*c	
  temperature	
  and	
  salinity	
  
profiles	
  between	
  20°S	
  and	
  34.5°S	
  are	
  used	
  to	
  es*mate	
  the	
  MHT,	
  which	
  
compares	
  well	
  with	
  es*mates	
  obtained	
  from	
  XBT	
  measurements.	
  (From	
  
Dong	
  et	
  al.,	
  2015)	
  

Meridional heat transport and AMOC estimates  

Pathways of the AMOC limbs in the South Atlantic 

Par*al	
  CLIVAR	
  sec*ons	
  illustra*ng	
  the	
  spread	
  of	
  North	
  Atlan*c	
  Deep	
  Water	
  (NADW)	
  
eastward	
   into	
   the	
   central	
   South	
   Atlan*c	
   Ocean.	
   	
   Ver*cal	
   axis	
   is	
   depth	
   in	
   meters.	
  	
  
Panel	
   a)	
   par*al	
   A16S	
   sec*on	
   of	
   CFC-­‐11	
   from	
   15°-­‐30°S	
   along	
   about	
   25°W	
   from	
  
1000-­‐5000	
  m.	
  The	
   lowest	
  contour	
   for	
  CFC-­‐11	
  concentra*on	
   is	
  0.01	
  pmol	
  kg-­‐1.	
  Color	
  
scale	
   given	
  on	
   the	
   right;	
   two	
  neutral	
   density	
   surfaces	
   are	
  27.9	
   and	
  28.1	
   kg	
  m-­‐3	
   are	
  
iden*fied	
  as	
  white	
  lines.	
  Panel	
  b)	
  Same	
  as	
  panel	
  a)	
  except	
  for	
  oxygen	
  concentra*on	
  in	
  
µmol	
  kg-­‐1	
  .	
  Panel	
  c)	
  Same	
  as	
  panel	
  a)	
  except	
  for	
  salinity.	
  Panel	
  d)	
  par*al	
  A13	
  sec*on	
  
of	
  CFC-­‐11	
  from	
  15°-­‐30°S	
  along	
  about	
  5°-­‐10°E	
  from	
  1000-­‐5000	
  m.	
  The	
  lowest	
  contour	
  
for	
  CFC-­‐11	
  concentra*on	
  is	
  0.005	
  pmol/kg.	
  Panel	
  e)	
  full	
  cross-­‐basin	
  sec*on	
  of	
  CFC-­‐11	
  
along	
   A10,	
   30°S	
   from	
   1000-­‐5000	
  m.	
   Note	
   for	
   a,	
   d,	
   and	
   e	
   that	
   0.3	
   pmol	
   kg-­‐1	
   is	
   the	
  
highest	
  concentra*on	
  CFC-­‐11	
  contoured	
  and	
  higher	
  concentra*ons	
  will	
  appear	
  in	
  the	
  
same	
  shades	
  as	
  for	
  0.3	
  pmol	
  kg-­‐1.	
  (From	
  Garzoli	
  et	
  al.,	
  2015)	
  

Top	
   panel:	
   Velocity	
   field	
   at	
   2000	
   dbar	
   derived	
   from	
  
the	
  Argo	
  data.	
  Red	
  vectors	
  highlight	
  the	
  southward	
  to	
  
southwestward	
   flow	
   along	
   the	
   western	
   boundary;	
  
blue	
   indicates	
   the	
  eastward	
  velocity	
  origina*ng	
  near	
  
the	
  Vitória-­‐Trindade	
   ridge.	
   Isobaths:	
   2000,	
   2500	
  and	
  
3000	
   m.	
   Solid	
   curves	
   highlight	
   the	
   pathway	
   of	
   the	
  
Deep	
   Western	
   Boundary	
   Current	
   (DWBC)	
   along	
   the	
  
South	
  American	
   coast.	
  Dashed	
   lines	
   indicate	
   regions	
  
where	
  the	
  eastward	
  pathway	
  is	
  less	
  well	
  defined	
  as	
  it	
  
moves	
  to	
  the	
  interior	
  of	
  the	
  basin.	
  The	
  meridional	
  line	
  
indicates	
  the	
  loca*on	
  of	
  the	
  ver*cal	
  sec*on	
  displayed	
  
in	
  the	
   lower	
  panel.	
  Areas	
  with	
  no	
  vectors	
  or	
  shading	
  
indicate	
  that	
  veloci*es	
  are	
  too	
  small	
  to	
  be	
  significant	
  
with	
   respect	
   to	
   a	
   95%	
   confidence	
   interval.	
   Lower	
  
panel:	
   Meridional-­‐ver*cal	
   structure	
   of	
   the	
   eastward	
  
pathway	
   in	
   the	
   top	
  panel	
   showing	
   the	
  zonal	
  velocity	
  
in	
   cm	
   sec-­‐1	
   along	
   25°W	
   from	
   10°	
   to	
   30°S.	
   	
   (From	
  
Garzoli	
  et	
  al.,	
  2015)	
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The present SAMOC array: Observations to measure 
meridional fluxes and interocean exchanges 

• 7	
  PIES	
  were	
  deployed	
  in	
  Dec	
  2014	
  along	
  the	
  
oblique	
  GoodHope	
  transect	
  (JASON-­‐2	
  ground	
  
track)	
  out	
  to	
  Agulhas	
  Ridge	
  
• Gray	
  line:	
  CLIVAR	
  GoodHope	
  line	
  sampled	
  twice/
year	
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In addition to the 
29 research cruises 
data was collected 
from: 
•  159 High Density 

XBT transects 
2007-2015: 
AX18:	
  24;	
  AX22:	
  43;	
  
AX25:	
  23;	
  AX97:	
  47	
  

•  Argo floats 
•  Altimeter 

SAM	
  Cruise	
  December	
  2012	
  

Top:	
   Snapshot	
   of	
   the	
   average	
  
tracer	
   distribu*on	
   at	
   NADW	
  
depths	
   aEer	
   20-­‐years	
   of	
   the	
  
ROMS	
  simula*on.	
  
	
  
Boiom:	
   Meridional-­‐ver*cal	
  
structure	
  of	
  mean	
  ROMS	
  zonal	
  
velocity	
   (m/sec)	
   along	
   25°W	
  
demons t r a*ng	
   mu l*p l e	
  
eastward	
  jet	
  structure.	
  
	
  
(From	
   Matano	
   et	
   al.,	
   in	
  
prepara*on)	
  

Modeling results 

Data	
   from	
  the	
  Argo	
  profiling	
  floats	
   is	
  analyzed	
   to	
  show	
  evidence	
  of	
  
the	
  Antarc*c	
  Intermediate	
  Water	
  (AAIW)	
  pathways	
  and	
  its	
  transport	
  
in	
  the	
  South	
  Atlan*c.	
  The	
  top	
  panel	
  shows	
  the	
  AAIW	
  salinity	
  (27.1	
  <	
  γ	
  
<	
   27.6)	
   and	
   the	
   lower	
   panel	
   the	
   AAIW	
   poten*al	
   vor*city.	
   (From	
  
Rusciano	
  et	
  al.	
  2012;	
  Rusciano	
  and	
  Speich,	
  in	
  prepara*on)	
  

Data	
  collected	
  from	
  a	
  high	
  density	
  XBT	
  transect	
  nominally	
  at	
  35°S	
  is	
  used	
  to	
  
es*mate	
  the	
  meridional	
  heat	
  transport	
  and	
  the	
  AMOC	
  across	
  that	
  la*tude.	
  
There	
   is	
   a	
   good	
   correla*on	
  between	
  AMOC	
   strength	
   and	
   the	
  MHT.	
  A	
  one	
  
Sverdrup	
   increase	
   in	
   the	
   AMOC	
  would	
   lead	
   to	
   a	
   0.04	
   PW	
   increase	
   in	
   the	
  
northward	
  MHT.	
  Es*mates	
  of	
  the	
  salt	
  advec*on	
  feedback	
  (Mov)	
  were	
  made	
  
from	
  three	
  different	
  kinds	
  of	
  observa*ons.	
  Contrary	
  to	
  es*mates	
  obtained	
  
from	
  models,	
   the	
   data	
   reveal	
   a	
   posi*ve	
   salt	
   advec*on	
   feedback	
   (Mov<0)	
  
sugges*ng	
   that	
   freshwater	
   perturba*ons	
   will	
   be	
   amplified	
   and	
   that	
   the	
  
MOC	
  is	
  bistable.	
  (Garzoli	
  et	
  al,	
  2013,	
  Dong	
  et	
  al.,	
  2014)	
  

From hydrographic data	
   From inverted echo sounders 

Top	
   panel:	
   Surface	
   distribu*on	
   of	
   passive	
   tracer	
   released	
   at	
   the	
  
surface	
   in	
   a	
   20-­‐year	
   eddy-­‐resolving	
   (1/12˚),	
   Regional	
   Ocean	
   Model	
  
Simula*on	
  (ROMS)	
  regional	
  simula*on	
  of	
  the	
  tropical	
  and	
  subtropical	
  
South	
  Atlan*c	
  in	
  the	
  loca*on	
  marked	
  by	
  the	
  white	
  line.	
  The	
  gray	
  line	
  
corresponds	
  to	
  the	
  tracks	
  of	
  the	
  Agulhas	
  eddies	
  from	
  al*meter	
  data.	
  
The	
  blue	
  box	
  marks	
   the	
   loca*on	
  where	
  average	
   zonal	
   veloci*es	
  are	
  
es*mated.	
   Boiom	
   leE	
   :	
   Ver*cal	
   distribu*on	
   of	
   the	
   average	
   zonal	
  
veloci*es	
   in	
   the	
   blue	
   box.	
   Boiom	
   right:	
   Time	
   series	
   of	
   the	
   zonal	
  
veloci*es	
   averaged	
   over	
   the	
   top	
   1000	
   m	
   (red)	
   and	
   between	
  
1000-­‐3000	
  m	
  (blue).	
  (From	
  Matano	
  et	
  al.,	
  in	
  prepara*on)	
  

From Argo floats From Clivar-era CFC’ data  

From a 20-year ROMS simulation  

From observations and a 
global ocean-only numerical 
model (OFES) 

From a 20-year ROMS 
simulation  

Time	
   series	
   of	
   AMOC	
   (top)	
   and	
  MHT	
   (boiom)	
   from	
   a	
   Global	
  	
  
HYCOM	
  experiment.	
   The	
  global	
   resolu*on	
   is	
   1/12	
  degree;	
   the	
  
model	
   has	
   32	
   sigma2	
   layers	
   and	
   it	
   is	
   forced	
   with	
   NCEP-­‐1	
  
monthly	
  mean	
  winds	
   from	
  1949	
   to	
  present.	
   (From	
  Campos	
  et	
  
al.,	
  2015.,	
  in	
  prepara*on)	
  

Temperature,	
  Salinity	
  and	
  Oxygen	
  has	
  been	
  collected	
  during	
  10	
  
SAM	
  cruises	
  on	
  board	
  of	
  Argen*nean	
  and	
  Brazilian	
  research	
  
vessels.	
  (	
  From	
  Piola,	
  in	
  prepara*on).	
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   MOC	
  (Sv)	
   MHT	
  (PW)	
  
XBT	
  AX18	
  (July	
  2002-­‐	
  May	
  2015)	
   19.2	
  ±	
  2.8	
   0.58	
  ±	
  0.13	
  
CPIES	
   16.3	
  ±	
  5.5	
   n/a	
  
Al*metry	
  (1993	
  to	
  2011)	
   20.2	
  ±	
  3.2	
   0.51	
  ±	
  0.22	
  
HYCOM	
  model	
   17.9	
  ±	
  4.2	
   0.63	
  ±	
  0.34	
  

Summary of results 
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