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Southern Ocean Carbon and Climate Observations 
and Modeling (SOCCOM): Jorge Sarmiento lead PI !

»  Argo float profiling for temperature & 
salinity has completely transformed ocean 
observing over the past 10 years (left), 
but with significant Southern Ocean 
undersampling in sea ice regions

»  SOCCOM (U.S.) is funded now do the 
same for the carbon system, ocean 
acidification, nitrate, oxygen, and net 
community production (including sea ice 
regions) by measuring biogeochemical 
parameters (pH, nitrate, oxygen, optics) in 
addition to standard Argo T/S

»  Also a state estimation effort (SIO) and 
modeling component (GFDL/NCAR)

»  6 years; $21M; lead Princeton; 



1. SOCCOM observations
(L. Talley, K. Johnson, S. Riser, E. Boss (NASA), S. Gille, A. Dickson)

Biogeochemical Argo (5 to 10 day 
profiling to 2000 m)

Temperature, salinity, pressure
Dissolved oxygen, Nitrate, pH

Bio-optics


pH is a newly-developed sensor 
(K. Johnson; T. Martz)

2. SOCCOM state 
estimation
Southern Ocean 
State Estimate
M.Mazloff, A. Verdy

3. SOCCOM modeling
Development of SOMIP; 
interface with process 
modeling
J. Russell, J. Sarmiento, I. 
Kamenkovich & GFDL (Griffies, 
Stouffer, Dunne, Winton)





T & S Argo data posted as part of Ago.
BGC data in near real-time and posted online at SOCCOM 
(soccom.princeton.edu) for public use.
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Red – previous SOCCOM float 
deployments

Blue – Year 2 proposed

GO-SHIP I08S (U.S.; Swift; Revelle)
GO-SHIP P15S (Aust.; Sloyan; 
Investigator)

CSIRO eddy (Aust.; Strutton; 
Investigator)
CSIRO Heard Island (Aust.; Chase, 
Bowie; Investigator)

OOI Southern Ocean (U.S.; R. 
Weller; Palmer)
OOI Argentine Basin (U.S.; U. 
Send; Palmer)

NOC SR1b (UK; Firing; James 
Clark Ross

------ OTHER??----
LTER (US; Ducklow; Gould) – 
space issue on Gould
OISO (France; Claustre; Marion 
Dufresne) – no response

SOCCOM year 2 cruise planning as of 
March 10
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Most relevant to ORCAS 
collaboration:

NOC SR1b (UK; Firing; 
James Clark Ross)       
17-29 Dec. 
6 SOCCOM floats likely 
to be deployed

OOI Southern Ocean 
(U.S.; R. Weller; Palmer) 
9 Dec. – 4 Jan. 
3 SOCCOM floats likely 
to be deployed. 
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The Southern Ocean State Estimate 
(SOSE) physical model 

�  78o S to the equator
�  1/12o with 104 levels
�  1/3o and 1/6o with 52 
�  Atmospheric boundary 

layer scheme (ERA-
Interim first guess 
atmos. State)

�  full sea-ice model
�  KPP parameterization
�  2005 to ~2 years from 

present
�  sose.ucsd.edu



Biogeochemical model 
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DOM is now 
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SOMIP (Southern Ocean Model 
Intercomparison Project)

» With OMDP

» Goal is improvement in carbon modeling 
and understanding of response to wind, 
in coupled climate models

» Develop wind perturbation, freshwater 
forcing protocols for SOMIP

» Metrics developed starting with US 
CLIVAR SOWG leadership (J. Russell and I. 
Kamenkovich, chairs)



–  Wind forcing 
•  SAM changes in winds: contraction, 

strengthening 
•  katabatics 

–  Hosing/freshwater perturbation experiments 
•  Steric sea level changes; watermass changes 
•  Experimental design questions: just at surface or 

inject freshwater at depth? 
–  Both? Other? Depends on mutual interests and 

critical mass of models participating. 

Southern Ocean Model Intercomparison Project 




