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² Purpose: To address the recent controversy
regarding the role of Saharan dust in a®ecting the
2005 and 2006 Atlantic hurricane seasons (Lau
and Kim, 2007; Evan, 2007).

² Approach: Use historical data and PIRATA data
to examine the processes responsible for sea
surface temperature change in the main
development region for Atlantic hurricanes.

Foltz, G. R., and M. J. McPhaden, 2008: Impact of Saharan dust
on tropical North Atlantic SST,J. Climate, in revision.
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Data: Historical analysis

² Total Ozone Mapping Spectrometer (TOMS)
aerosol optical depth (AOD)

² Satellite-based surface shortwave radiation (Zhang
et al. 2004)

² Satellite-in situ SST product (Reynolds et al.
2002)

² June-August monthly means (1984-2000)



Data: Analysis for 2005{06

² Daily PIRATA data at 15±N, 38±W

² OSCAR currents (5-day means, averaged in upper
30 m)

² Daily TMI horizontal SST gradients

² Daily satellite (MODIS) aerosol optical depth
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Impact of dust on SWR and SST

AOD is signi•cantly negatively
correlated with d(SST)/dt where
SWR exerts the strongest
in€uence on SST

Increase in AOD         
  decrease in SWR 90% con•dence



Interannual variability of dust and SST
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Conditions during 2005 - 2006

JJA mean SST, sfc. wind, AOD
JJA 2006 minus JJA 2005
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Did dust trigger cooling?
(Lau and Kim, Eos, 2007)
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Mixed layer heat equation

Mixed layer heat
storage rate

Sfc. heat !ux
(LHF + Abs. SWR + LWR + SHF)
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Mixed layer heat balance
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Summary

² Interannual changes in dust are signi¯cantly
correlated with@(SST)=@tin the central tropical
North Atlantic (increase in dust! decrease in
SST).

² Cooler conditions during 2006 occurred in
conjunction with enhanced atmospheric dust
loading and increased wind speed.



² Anomalous cooling was primarily caused by wind-
induced latent heat loss, not dust-induced SWR.

² Spatial patterns of anomalous SST and winds are
suggestive of WES feedback. Did dust trigger
coupled air-sea interactions?


