e Surface salinity pattern change affects
ocean heat uptake, and thus climate sen-
sitivity |1

e Surface salinity |2| and temperature fields, e Categorize salinity pattern by applying

are affected both by atmospheric fluxes and a Gaussian Mixture Model (GMM) to
by ocean transport the surface salinity distribution in con-
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Gaussian Mixture Model with 6 components in control

Research questions Fach mixture making up the surface

salinity distribution represents salini-
ties in a particular range which can be
collocated to regions (Figure 2) Salinity (psu)

1. How do freshwater fluxes and ocean
transport affect the ocean surface
salinity pattern?

Examine change in surface salin-

ity to separate heat flux, freshwa-
2. Are changes in the surface sallmty ter flux. and wind stress Step forc- Figure 1. Distribution of surface salinity in control run of
pattern correlated to changes in the 7 HadOM3. A Gaussian Mixture Model (GMM) with 6 components
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Forced Model Intercomparison Project
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tracted from 1% CMIP5 experiments at
the time of doubling [4,
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e Change in freshwater fluxes results in the
freshest surface regions getting fresher and
the saltiest regions getting saltier
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Figure 2. Map of locations of mixtures identified through GMM
fit to surface salinity distribution in a control run in HadOM3.
The numbers on the map correspond to the mixture numbering shown

e Heat flux forcing results in change in ocean in Figure 1.

transport such that the saltiest regions get
saltier

e The change in the SST field is largely due
to heat flux forcing

e With a heat flux forcing, there is correla-
tion between change in the SST and SSS
patterns which may suggest some covari-
ability of the fields due to change in ocean

transport

e Mean surface salinity difference
between end of FAFMIP forced Change in surface salinity within Gaussian

® Freshwater flux forcing

experiments and control in mix- “1 & Heat flux forcing
tures found from control distribu- ® Wind stress forcing

tion GMM (Figures 1 and 2)

Freshwater flux forcing: fresh-
est regions get fresher and saltiest
regions get saltier

Mean change in salinity (psu)

Heat flux forcing: largest
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Change in surface temperature within Gaussian

Freshwater flux forcing
Heat flux forcing
Wind stress forcing

e Mean surface temperature difference between end of FAFMIP forced experiments and control
in mixtures found from control salinity distribution GMM (Figures 1 and 2)

e Changes in SST are mostly due to heat flux forcing with small effects from freshwater flux and
wind stress change

Mean change in temperature (K)

e Pattern of SST change due to heat [l correlates with pattern of SSS change due to heat flux | ! ®
shown in Figure 3
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Figure 4. Mean change in surface temperature in the last decade of

the forced experiment compared to the last decade of the control
experiment in each region.
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