Have Aerosols Caused the Observed Atlantic Multidecadal Variability?
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Identifying the prime drivers of the twentieth-century multidecadal variability in
the Atlantic Ocean is crucial for predicting how the Atlantic will evolve in the
coming decades and the resulting broad impacts on weather and precipitation
patterns around the globe. Recently Booth et al (2012) showed that the HadGEM2ES climate model closely reproduces the observed multidecadal variations of areaaveraged North Atlantic sea surface temperature in the 20th century. The
multidecadal variations simulated in HadGEM2-ES are primarily driven by aerosol
indirect effects that modify net surface shortwave radiation. On the basis of these
results, Booth et al (2012) concluded that aerosols are a prime driver of twentiethcentury North Atlantic climate variability. However, here it is shown that there are
major discrepancies between the HadGEM2-ES simulations and observations in
the North Atlantic upper ocean heat content, in the spatial pattern of multidecadal
SST changes within and outside the North Atlantic, and in the subpolar North
Atlantic sea surface salinity. These discrepancies may be strongly influenced by,
and indeed in large part caused by, aerosol effects. It has been suggested
previously that the anticorrelated multidecadal variations between surface and
subsurface ocean temperature in the Tropical North Atlantic is a distinctive
fingerprint of AMOC variations. Here we show that the aerosol effects simulated
in HadGEM2-ES cannot account for the observed anti-correlation between
detrended multidecadal surface and subsurface temperature variations in the
tropical North Atlantic. These discrepancies cast considerable doubt on the claim
that aerosol forcing drives the bulk of this multidecadal variability.

