Thermal Coupling (1/2)

The response of the marine boundary layer to mesoscale variations in sea-surface temperature. DAO ⇒ Surface layer / SST coupling through sea-state dependent drag coefficient ↓ ↓ ↓ ua = (0

Thermal Coupling (2/2) D. Chelton et al., 2007. Summertime coupling between sea surface temperature and wind stress in the california current system. JPO Mesoscale wind-SST coupling relation PBL mixing (2/2) 
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⇒⇒

  expected to be a PBL mixing / SST coupling∇ × τ = c 1 ∇SST × τ ∇ • τ = c 2 ∇SST • τ drag [a.k.a. understress (Bye, 1986) ] (1/2) Dewar & Flierl, 1987. Some Effects of the Wind on Rings. JPO τ λ = ρaC D ua -λuo (ua -λuo ) the air-sea interface exerts a drag on both the atmosphere (via wind stress) and the ocean (via understress).

  mean air-sea fluxes Fas 2h previously used in (Boé et al., 2011) modified bulk and tridiagonal solver to include the effect of currents on wind stress simulations from Jun. to Sept. 2006 Summertime off US West coast intense frontal activity (Castelao et al., 2006) high wind steadiness (about 0.96) low gustiness (0.3) F.Lemarié (LJK/INRIA) Eddy-scale air-sea coupling Jan. 30, 2013
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  Chelton et al., 2007 from observations) uo • b ua[⌧1] (cyc) uo • b ua[⌧0] (anti) uo • b ua[⌧0] (cyc) uo • b ua[⌧1] (anti) m s 1 krSSTk[⌧1] (cyc) krSSTk[⌧0] (anti) krSSTk[⌧0] (cyc) krSSTk[⌧1] (anti) o C (100 km) 1 ⇒ fronts tend to be intensified where the currents are aligned with wind stress F.Lemarié (LJK/INRIA) Eddy-scale air-sea coupling Jan. 30, 2013 Bulk formulation Starting from the Reynolds averaged equations the following assumptions (supposed valid in the atmospheric surface layer) are done hydrostaticity + Boussinesq assumption horizontal homogeneity quasi-stationarity Coriolis force and HPG are negligible valid only at a certain distance from the air-sea interface, above the direct influence of the surface roughness elements. B. Large, Ocean Weather Forecasting : An Integrated View of Oceanography : "The sign of turbulent fluxes can be uncertain on time scales less than 10 minutes and hourly fluxes are more relevant" "When averaging, the uncertainty should diminish as wave effects start to average out" "The transfer coefficients C D and C H are determined empirically from measurements averaged over about an hour (e.g. Large and Pond 1981) and are not applicable for instantaneous output from an atmospheric model grid point."

Table :

 : Number of detected eddies in USW5[τ 1 ] and USW5[τ 0 ] .

F.Lemarié (LJK/INRIA)

Eddy-scale air-sea coupling Jan. 30, 2013

F.Lemarié (LJK/INRIA)Eddy-scale air-sea coupling Jan. 30, 2013

 Duhaut & Straub, 2006.Wind stress dependence on ocean surface velocity :

Implications for mechanical energy input to ocean circulation. JPO SST anomalies
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Temperature anomalies