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#  ID    Name                  Dates
1. BRE  Bremerhaven   dep.  30 Mar
2. TRO  Tromso 30-31
3. LGY   Longyearbyen 31-8
4. SCIENCE Flights  1-7
5. SND   Station Nord 8-9
6. ALT    Alert 9-13
7. N36    North Pole 36 10
8. EUR    Eureka 13-14
9. RES    Resolute 14-15
10. SHB   Sachs Harbor 15-17
11. FAI     Fairbanks 17-20
12. BRW  Barrow 20-26
13. BRW-OSH; Ferry 26-28
14. OSH  Oshawa               arr. 28 Apr
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Longyearbyen, Svalbard  - 1 April 2009



Source regions of aerosol
transported into the Arctic
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K-H Schulz

NOAA/ISAC photometer mated to 
a Schulz solar tracker; Polar-5

a tribute to 

Dave Hofmann
1937 - 2009



On 1 April, 2009 the atmosphere was clean over eastern Svalbard.



Mean Field - 850 mb
NCEP Reanalysis
April 4-15, 2009
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Flow  over HIGH and around LOW transports
Eurasian pollutants into the central Arctic



Transects and profiling from Polar-5 provided a detailed
3-D perspective of Arctic aerosols during April 2009
> 80000 spectra were obtained; 368 nm – 1050 nm



a) locations where AOD was measured during low-level 
flight (alt < 160 m) 

b)  corresponding histogram of relative frequency of 
AOD(500) values relative to background

background
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26 March, 2009 eruption of Mount Redoubt, 
from Ninilchik, Alaska.  (AP photo; A. Grillo)

Volcanic aerosols were lofted at times to over 60000 ft and 
carried east and northward into the Arctic

+ Hofmann et al. 2009, GRL
emissions from China ??



inversion

Extinction is greatest within the 
inversion layer



Particles are largest within 
the inversion layer

inversion

large                                      small
Relative particle size



What are the radiative impacts of 
aerosols in the Arctic?

“…soot may be contributing to changes
happening near the North Pole, …pollution is
raising atmospheric temperatures and
speeding up the melting of snow..”

NASA  March 2005

___________________

The role of black carbon



"Arctic Sea Ice Decline: Faster Than Forecast?"



Particle Soot Photometer SP2

NOAA 1983
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T. C. Grenfell   [EOS, 2009, snow survey]

“your aircraft results...are consistent with 
our conclusion that soot in the snow has 
decreased in the Arctic basin since the 
1983-84 survey of Clarke and Noone…”
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aerosols warm layers within, while cooling the surface



Conclusions

• during April 2009 the Central Arctic was quite hazy

• extinction was greatest within the inversion layer

• particle size diminished with altitude

• enhanced AOD above 4 km attributed, in part, to Redoubt

• low [BC] is consistent with documented surface trends

• IMPACT: direct radiative cooling of surface ≈ 2-5 W/m-2 

Thank You
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