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Model SetupModel Setup

ll AGCM: GISS SI2000 atmospheric model AGCM: GISS SI2000 atmospheric model 
((Hansen et al.Hansen et al. 1997; 2002) 1997; 2002) 
12 layers, 412 layers, 4oox5x5oo resolutionresolution

ll OGCM: Hybrid version of Miami Isopycnal OGCM: Hybrid version of Miami Isopycnal 
Coordinate Ocean Model (HYCOM, Coordinate Ocean Model (HYCOM, Bleck Bleck 
et alet al. 1992, . 1992, Bleck Bleck 2002) 2002) 
16 16 σσ22 layers in the vertical, 2layers in the vertical, 2oo at Equatorat Equator

ll Sea ice: thermodynamic ice only (Sea ice: thermodynamic ice only (Russell Russell 
et alet al. 2000). 2000)



Flux CouplerFlux Coupler

ll AGCM passes heat flux, freshwater flux AGCM passes heat flux, freshwater flux 
and momentum flux to OGCMand momentum flux to OGCM

ll OGCM (include sea ice) passes sea and OGCM (include sea ice) passes sea and 
ice surface temperature and ice coverageice surface temperature and ice coverage

ll Flux integral is conserved during couplingFlux integral is conserved during coupling
ll No flux correction appliedNo flux correction applied



Initial Conditions for the Initial Conditions for the 
Coupled ModelCoupled Model

ll AGCM: observed 1950 atmospheric AGCM: observed 1950 atmospheric 
compositioncomposition

ll OGCM: temperature and salinity from OGCM: temperature and salinity from 
observed climatology (Levitus, 1994)observed climatology (Levitus, 1994)

ll No spin up No spin up 





Ocean Heat Storage 1951Ocean Heat Storage 1951--19981998





Ocean Heat Storage 2000Ocean Heat Storage 2000--2050 (ALT)2050 (ALT)



ZonalZonal--mean Ocean Heat Storagemean Ocean Heat Storage
1951 - 1998 2000 - 2050



Spurious Spurious DiapycnalDiapycnal Mixing in HYCOMMixing in HYCOM



Spurious Spurious DiapycnalDiapycnal Mixing in HYCOMMixing in HYCOM



SummarySummary

ll Coupled GISS/HYCOM model is able to Coupled GISS/HYCOM model is able to 
reproduce many observed features, including reproduce many observed features, including 
deep water formationdeep water formation

ll Atlantic thermohaline circulation appears to be Atlantic thermohaline circulation appears to be 
stable during global warmingstable during global warming

ll There is more ocean heat storage and less There is more ocean heat storage and less 
surface warming in ocean E than in ocean Bsurface warming in ocean E than in ocean B

ll Spurious diapycnal diffusion in HYCOM is small Spurious diapycnal diffusion in HYCOM is small 
with increased vertical resolutionwith increased vertical resolution


