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The	
  specific	
  objec6ves	
  of	
  OSNAP	
  are	
  to:	
  

1.  Relate	
  AMOC	
  variability	
  to	
  deep	
  water	
  mass	
  variability	
  and	
  	
  	
  
basin-­‐scale	
  wind	
  forcing.	
  

2.  Assess	
  overturning	
  sensi6vity	
  to	
  varia6ons	
  in	
  Arc6c	
  
freshwater	
  input	
  

3.  Determine	
  the	
  pathways	
  and	
  transports	
  of	
  overflow	
  waters	
  
in	
  the	
  NASPG	
  to	
  inves6gate	
  the	
  connec6vity	
  of	
  the	
  deep	
  
boundary	
  current	
  system.	
  

4.  Determine	
  the	
  nature	
  and	
  degree	
  of	
  the	
  overflow-­‐subpolar-­‐
subtropical	
  AMOC	
  connec6vity.	
  

5.  Determine	
  from	
  new	
  OSNAP	
  measurements	
  the	
  
configura6on	
  of	
  an	
  op6mally	
  efficient	
  long-­‐term	
  AMOC	
  
monitoring	
  system	
  in	
  the	
  NASPG.	
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OSNAP	
  Cruises	
  (summer	
  2014)	
  

•  OSNAP 1: RRS James Clark Ross (June 6 – July 21, 2014) 
–  Chief scientists: Brian King and Penny Holliday (NOC) 
–  Purpose: Hydrographic section across OSNAP West and East: temperature, salinity, 

oxygen, nutrients, carbon and CFCs. 
•  OSNAP 2: R/V Knorr (June 19 –July 3, 2014) 

–  Chief scientist: Brian Guest (WHOI) 
–  Purpose: Deployment of sound sources and RAFOS floats 

•  OSNAP 3: R/V CCGS Hudson (June 30 – July 15, 2014) 
–  Chief scientist: Blair Greenan 
–  Purpose: Mooring and glider deployments/hydrography on the Labrador shelf  

•  OSNAP 4: R/V Knorr (July 6 – 31, 2014) 
–  Chief scientist: Bill Johns (U. of Miami) 
–  Purpose: Deployment of moorings, sound sources and RAFOS floats along OSNAP 

East 
•  OSNAP 5: R/V Knorr (August 5 – September 1, 2014) 

–  Chief scientist: Bob Pickart (WHOI) 
–  Purpose: Deployment of moorings, sound sources and RAFOS floats along OSNAP 

West/East (Cape Farewell array + Labrador Sea eastern boundary array) 
•  OSNAP 6: FRV Thalassa (August 6 – 24, 2014) 

–  Chief scientist: Johannes Karstensen (GEOMAR) 
–  Purpose: Deployment of moorings and sound sources on OSNAP West (Labrador Sea 

western boundary array) 



RRS James Clark Ross (June 6 – July 21, 2014) 
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             R/V CCGS Hudson (June 30 – July 15, 2014)                  
FRV Thalassa (August 6 – 24, 2014) 
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Canadian shelf 
and Labrador 
Sea western 
boundary array 



R/V Knorr (July 6 – 31, 2014) 
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Dutch 
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U.S. Iceland 
Basin array 

Scottish Rockall array and Gliders 



R/V Knorr (August 5 – September 1, 2014) 
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R/V Knorr (August 5 – September 1, 2014) 
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OSNAP Floats (120 floats total; 40/yr during first 3 years) 
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Data Recovery Schedule 
•! Summer 2015:  OSNAP East (Rockall, Iceland Basin, Irminger, and U.K. 

Cape Farewell array) + Canadian shelf array recovered and redeployed 

•! Summer 2016: All arrays recovered and redeployed 

•! Summer 2018: All arrays recovered 

•! Floats: 40 mostly 3-year missions, first substantial data returns in 2017.  

•! Gliders: Near-real time; OUC gliders to be added in 2015 
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Tes6ng	
  the	
  array	
  with	
  Observing	
  System	
  Experiments:	
  FLAME	
  model 

Overturning 
in density 
coordinates 
(Sv): 
 
Red = model 
truth 
 
Black = OSE  
 

OSNAP East 

OSNAP West 



Summary	
  
• Given	
  the	
  breadth	
  of	
  expected	
  impacts	
  from	
  AMOC	
  variability,	
  the	
  
interna6onal	
  community	
  has	
  launched	
  a	
  new	
  observa6onal	
  program,	
  
OSNAP,	
  in	
  the	
  summer	
  of	
  2014	
  to	
  measure	
  the	
  overturning	
  in	
  the	
  
subpolar	
  North	
  Atlan6c.	
  

• OSNAP	
  is	
  an	
  interna6onal	
  program,	
  with	
  7	
  par6cipa6ng	
  countries.	
  

• Together,	
  OSNAP,	
  NACLIM	
  and	
  the	
  RAPID	
  26°N	
  observa6onal	
  systems	
  
will	
  provide	
  a	
  means	
  to	
  evaluate	
  intergyre	
  connec6vity	
  and	
  to	
  establish	
  
a	
  long-­‐term	
  comprehensive	
  observing	
  system	
  in	
  the	
  North	
  Atlan6c.	
  

• Deployment	
  of	
  the	
  OSNAP	
  observing	
  system	
  is	
  nearly	
  complete.	
  

• For	
  more	
  informa6on	
  on	
  OSNAP,	
  see:	
  www.o-­‐snap.org	
  (cruise	
  plans,	
  
cruise	
  reports	
  and	
  blogs,	
  news	
  and	
  events,	
  etc.)	
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The	
  AMOC	
  is	
  reconstructed	
  by	
  directly	
  measuring	
  the	
  currents	
  at	
  the	
  boundaries	
  and	
  over	
  the	
  
flanks	
  of	
  the	
  Reykjanes	
  Ridge,	
  and	
  through	
  the	
  use	
  of	
  moored	
  T/S	
  sensors	
  and	
  gliders	
  to	
  
es6mate	
  the	
  interior	
  geostrophic	
  veloci6es.	
  	
  Black	
  moorings	
  indicate	
  where	
  the	
  velocity	
  field	
  
is	
  directly	
  sampled.	
  	
  Gray	
  moorings	
  double	
  as	
  direct	
  velocity	
  measures	
  and	
  endpoints	
  for	
  the	
  
geostrophic	
  regions.	
  

OSNAP	
  array	
  superposed	
  on	
  climatological	
  salinity	
  along	
  the	
  OSNAP	
  
West	
  (leomost	
  basin)	
  and	
  East	
  lines.	
   



OSNAP	
  East	
  objec2ves:	
  	
  
1.	
  Quan6fy	
  the	
  overturning	
  circula6on	
  of	
  the	
  eastern	
  NASPG	
  on	
  monthly	
  to	
  
interannual	
  6mescales,	
  in	
  depth	
  and	
  in	
  density	
  coordinates.	
  	
  
2.	
  Determine	
  the	
  rela6onship	
  between	
  overturning	
  strength	
  and	
  the	
  
transport	
  of	
  Denmark	
  Strait	
  and	
  Iceland-­‐Scotland	
  overflow	
  waters.	
  	
  
3.	
  Determine	
  the	
  net	
  inflow	
  of	
  subtropical	
  waters	
  across	
  the	
  OSNAP	
  East	
  line	
  
and	
  the	
  associated	
  heat	
  and	
  freshwater	
  fluxes	
  to	
  the	
  eastern	
  NASPG.	
  	
  
	
  

OSNAP	
  West	
  objec2ves:	
  
1.	
  Quan6fy	
  the	
  overturning	
  circula6on	
  of	
  the	
  Labrador	
  Sea	
  and	
  the	
  
associated	
  heat	
  and	
  freshwater	
  fluxes	
  on	
  monthly	
  to	
  interannual	
  6mescales,	
  
in	
  depth	
  and	
  in	
  density	
  coordinates.	
  	
  
2.	
  Determine	
  the	
  rela6onship	
  between	
  overturning	
  strength	
  and	
  the	
  extent	
  
of	
  deep	
  convec6on	
  in	
  the	
  interior	
  Labrador	
  basin.	
  	
  
3.	
  Quan6fy	
  the	
  horizontal	
  circula6on	
  cell	
  in	
  the	
  Labrador	
  Sea	
  and	
  
characterize	
  the	
  evolu6on	
  of	
  deep	
  and	
  intermediate	
  waters	
  transi6ng	
  from	
  
Cape	
  Farewell	
  to	
  the	
  exit	
  of	
  the	
  Labrador	
  Sea.	
  	
  

	
  
 


