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Inves&ga&ng	sensi&vity	to	dust	during	the	forma&on	of	hurricane	Helene	
(2006)	using	the	GEOS-5	Adjoint	

•  Tropical cyclones can have very diverse sensitivity 
to dust structures. 

•  Intensity of specific storms can be both increased 
and decreased by dust when perturbations aligned 
with sensitivity.  

•  Sensitivity to dust rapidly decreases as the storm 
intensifies and organizes. 

•  The adjoint can be used to determine sensitivity to 
sources and could be useful for improving surface 
flux estimation. 
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Adjoint shows that dust emitted here 
impact Helene, three days later. 

Sensitivity to Dust Emission 07 Sep 2006, 0300UTC 
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Dust in this region tended to 
strengthen Helene 
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Helene formed in 
very dusty 
environment 

Small Dust Particles on 10 Sep 2006, 1200UTC 

Adjoint Sensitivity 10 Sep 2006, 1200UTC 

Dust in this region tended to 
weaken Helene 


