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Future	
  implementa6on	
  ac6vi6es	
  

	
  	
  	
  16:00	
  –	
  modelling	
  and	
  intercomparisons	
  	
  
16:30	
  –	
  coordinated	
  analysis/synthesis	
  	
  

	
   	
   	
  (Russell	
  and	
  Marsland)	
  





Future	
  implementa6on	
  ac6vi6es:	
  
modelling	
  and	
  intercomparisons	
  

•  Modelling	
  
– Challenges	
  for	
  Southern	
  Ocean?	
  Model	
  deficiencies?	
  
•  Sea	
  ice:	
  high	
  resolu6on	
  
•  Coastal	
  polynyas	
  
•  Ice-­‐shelf	
  interac6ons:	
  ocean,	
  sea	
  ice,	
  waves	
  
• Watermass	
  forma6on	
  –	
  high	
  salinity	
  shelf	
  water	
  

•  Overflows	
  
•  BoQom	
  water	
  pathways	
  and	
  changes	
  

•  Priori6es?	
  Can’t	
  do	
  everything	
  (yet).	
  



Future	
  implementa6on	
  ac6vi6es:	
  
modelling	
  and	
  intercomparisons	
  

•  Intercomparisons	
  
– CORE	
  studies	
  
• Watermass	
  forma6on,	
  mixed	
  layer	
  depths,	
  sea	
  ice	
  
(Stephanie	
  Downes	
  et	
  al.,	
  submiQed	
  to	
  Ocean	
  Modelling)	
  

•  ACC	
  dynamics,	
  eddy	
  parameterisa6on,	
  SO	
  overturning	
  

	
  	
  	
  (Riccardo	
  Farne6	
  et	
  al.,	
  in	
  prep.)	
  

– What	
  next?	
  
•  Have	
  we	
  fully	
  exploited	
  exis6ng	
  CORE	
  runs?	
  
•  Ideas	
  for	
  new	
  CORE	
  experiments?	
  



Future	
  implementa6on	
  ac6vi6es:	
  
modelling	
  and	
  intercomparisons	
  

•  New	
  CORE	
  experiments	
  
– Wind	
  forcing	
  
•  SAM	
  changes	
  in	
  winds:	
  contrac6on,	
  strengthening	
  
•  kataba6cs	
  

– Hosing/freshwater	
  perturba6on	
  experiments	
  
•  Steric	
  sea	
  level	
  changes;	
  watermass	
  changes	
  

•  Experimental	
  design	
  ques6ons:	
  just	
  at	
  surface	
  or	
  inject	
  
freshwater	
  at	
  depth?	
  

– Both?	
  Other?	
  Depends	
  on	
  mutual	
  interests	
  and	
  
cri6cal	
  mass	
  of	
  models	
  par6cipa6ng.	
  



Freshwater	
  Perturba6on	
  (0.1	
  Sv)	
  

•  Spa6al	
  paQern	
  –	
  uniform?	
  
•  Circumpolar	
  	
  or	
  peninsula?	
  
•  Surface	
  only	
  or	
  depth	
  profile?	
  



Future	
  implementa6on	
  ac6vi6es:	
  
coordinated	
  analysis/synthesis	
  	
  

•  Analysis	
  
•  Synthesis	
  



WCRP	
  Climate	
  Model	
  Metrics	
  Panel	
  

•  Metrics	
  package	
  –	
  missing	
  SST,	
  sea	
  ice	
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IPCC	
  AR5	
  WG1	
  Figure	
  9.7	
  



REOS	
  –	
  Repository	
  for	
  Evalua6ng	
  Ocean	
  Simula6ons	
  
	
  hQp://www.clivar.org/panels-­‐and-­‐working-­‐groups/wgomd/reos	
  

•  Opportunity	
  to	
  adver6se	
  your	
  data	
  to	
  ocean	
  modelling	
  
community	
  

•  Links	
  to	
  many	
  data	
  sources	
  



REOS	
  –	
  Southern	
  Ocean	
  Metrics	
  
	
  hQp://www.clivar.org/panels-­‐and-­‐working-­‐groups/wgomd/reos/metrics/

southern-­‐ocean	
  

	
  	
  	
  For	
  all	
  models	
  (IPCC-­‐class	
  through	
  to	
  eddy-­‐resolving	
  models):	
  

1)	
  Drake	
  Passage	
  transport	
  index,	
  boQom	
  pressure,	
  etc.,	
  both	
  mean	
  and	
  variability	
  
2)	
  Drake	
  Passage,	
  Hobart-­‐AA,	
  Greenwich	
  meridian	
  XBT	
  repeat	
  temperature	
  6me	
  series	
  
3)	
  Distribu6on	
  of	
  MLD,	
  especially	
  in	
  rela6on	
  to	
  deep	
  winter	
  ML's	
  over	
  mode	
  water	
  
forma6on	
  sites	
  and	
  stra6fied	
  waters	
  over	
  CDW	
  upwelling	
  sites	
  
4)	
  Weddell	
  and	
  Ross	
  Gyres:	
  e.g.	
  Greenwich	
  meridian	
  current	
  meter	
  based	
  es6mates	
  of	
  
transport	
  in	
  the	
  Weddell	
  gyre	
  
5)	
  T-­‐S	
  and	
  tracer	
  sec6ons,	
  especially	
  CFCs,	
  along	
  WOCE	
  lines	
  
6)	
  Sea-­‐ice	
  advec6on,	
  area	
  (and	
  possibly	
  thickness?)	
  from	
  drijers	
  and	
  remote	
  sensing	
  
7)	
  Snow	
  thickness	
  (from	
  remote	
  sensing)	
  on	
  sea-­‐ice	
  for	
  freshwater	
  fluxes	
  
8)	
  Antarc6c	
  Dipole	
  ocean-­‐sea-­‐ice	
  index	
  

Anything	
  missing?	
  Need	
  to	
  revisit?	
  



REOS	
  –	
  Southern	
  Ocean	
  Metrics	
  
	
  hQp://www.clivar.org/panels-­‐and-­‐working-­‐groups/wgomd/reos/metrics/

southern-­‐ocean	
  

	
   	
  For	
  eddy-­‐resolving	
  models:	
  

9)	
  Distribu6on	
  of	
  eddy	
  kine6c	
  energy	
  over	
  the	
  ACC	
  and	
  adjacent	
  oceans	
  
10)	
  Loca6on,	
  variability	
  and	
  intensity	
  of	
  Southern	
  Ocean	
  fronts	
  
11)	
  Velocity	
  fields	
  in	
  comparison	
  with	
  ARGO	
  direct	
  current	
  es6mates	
  (and/or	
  
against	
  assimilated	
  dynamic	
  height	
  for	
  ocean	
  reanalysis	
  products)	
  

CORE	
  High	
  resolu6on	
  Southern	
  Ocean	
  intercomparison?	
  

Premature,	
  but	
  more	
  groups	
  going	
  to	
  higher	
  resolu6on.	
  
Science	
  ques6ons:	
  eddy-­‐mean	
  interac6ons?	
  Resolved	
  
polynyas	
  and	
  watermass	
  forma6on?	
  	
  	
  



Future	
  Direc6ons	
  
•  What	
  can	
  we	
  agree	
  to	
  do	
  together?	
  
•  Which	
  ac6vi6es	
  lead	
  to	
  improved	
  
representa6on	
  of	
  physical	
  processes?	
  	
  

•  Do	
  eddy	
  permimng	
  models	
  need	
  subgridscale	
  
parameterisa6on?	
  	
  

•  Can	
  a	
  coordinated	
  effort	
  help	
  to	
  improve	
  
models?	
  Address	
  coupled	
  model	
  biases?	
  

•  What	
  science	
  ques6ons	
  could	
  we	
  then	
  
address?	
  



M.	
  Winton	
  Proposal	
  to	
  WGOMD	
  

Southern	
  Ocean	
  Coupled	
  Climate	
  Model	
  	
  
Intercomparison	
  Project	
  (SOMIP)	
  



M.	
  Winton	
  Proposal	
  to	
  WGOMD	
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