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Observations are limited in the central Arctic directly over sea ice pack and 

particularly of 

Aerosols impact cloud formation and energy budget globally.







Targeted questions:

1. How do seasonal changes in sea ice and air masses influence INPs?

2. Is marine and sea ice biology a significant source of INPs vs. terrestrial sources?

3. Are leads and melt ponds viable sources of INPs and do they exchange INPs 

with the atmosphere? 





Aerosols collected 
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melted sea ice,  

melted snow
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Creamean et al., AMT, 2018; Creamean et al., ACP, 2018; Hill et al., 2014, AEM; Hill et al., 2016, ACP; Beall et al., 2017, AMT
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INPs were generally 
colder during 
fall/winter & 

warmer in the 
summer.

Warmer INPs were 
observed during 

with 
.

Creamean et al., Nat. Commun., 2022.



Autumn / spring:

Winter: 

Summer: 

Creamean et al., Nat. Commun., 2022.



Most transport from over the 
pack ice, except during Arctic 

haze.

Creamean et al., Nat. Commun., 2022.



• Combo of data corroborate that INPs were likely…
• Coarse sea spray from lower latitudes in autumn & spring
• Submicron haze from continental sources in winter
• Supermicron biogenic materials from local open water in 

summer

• Graduate student Kevin Barry will evaluate DNA of aerosol 
& links to INPs

• Graduate student Camille Mavis will focus on case studies 
linking INPs in the air to the water, ice, and snow

• New project on coarse aerosol, pollution, and fog (collab w/ 
Kerri Pratt at U. Michigan & Julia Schmale at EPFL)

Thanks for 
funding & 

logistics:



Tom Hill Carson Hume

Scan for direct link to data OR 
go to ARM Data Discovery and 
search for “Measurement: Ice 
Nucleating Particle (INP) 
Concentration”

See Tom’s 
poster on Thu 
morning 
(session 3)!Jessie Creamean

Scan for link to our Ice 
Nucleation 
Spectrometer (INS) 
ARM instrument page


	The seasonal contrast of aerosols that can seed ice formation in central Arctic�clouds
	Importance of Arctic aerosols
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

