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Motivation

Aerosol physical and chemical properties
and their interactions with clouds
Complex

Present large uncertainties in forcing when
estimating climate change

Investigate two issues involving absorbing
aerosols:

Various types of and their physico-chemical
properties

What influences do they have on cloud
_ properties?
e
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Courtésy of NASA World Wind Software (http://worldwind.arc.nasa.gov/index.html)
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o SACOL
o Mukdahan

o Taihu Xianghe

(b) AAOD spectral dependence
(AAE)

- Mukdahan - nearly linear (BC and
weak absorbing OC)

o Xianghe/Taihu - strongest (BC and

strong absorbing OC + mineral dust)

o SACOL - strong in visible, weak in
near IR (mineral dust)

(c) Ratio of absorptive to
extinctive AOD or og,ps

» Can better separate aerosol type at
the four sites

» Increasing absorption with
wavelength (biomass)

» Decreasing absorption in near IR
with wavelength (mineral dust)

» Strong absorption in visible, weak
in near IR (pollution)
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Arctic and Marine Aerosols

North American Aerosols )The Azores
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e Graciosa AERONET Sites
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Courtesy of NASA World Wind Software (http://worldwind.arc.nasa.gov/index.html). Inset image 7

provided by NASA EOSDIS Worldview (http://earthdata.nasa.gov/labs/worldview)



Aerosol Size Distribution Cases
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Discussion — Five Selected Cases plus 23 June 2010 case

Bimodal volume aerosol size distribution shows the dominant aerosol size during

each case.
e 10 July 2009 and

— strongest coarse mode dominance.

« 13 May 2010 and *23 June 2010 — strongest fine mode dominance. (*No

AOS data)

o« 7 September — 8 September 2010 — contributions from fine and coarse

modes.

«Spectral dependences illustrate possible mineral dust (weak), pollution type

aerosols (moderate), and biomass burning (strong).



6-11 September 2010 Mixed Case
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aerosols identified as
complex mixtures of
mineral dust,
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Moderate o, and o,
spectral
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Azores 10 July 2009 Dust Case Azores 9 May 2010 Mixed Case
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10 July 2009 120 Hour Trajectory
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7-8 September 2010 120 Hour Trajectory
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Summary and Future Work

» Several aerosol plumes identified as containing mineral
dust, volcanic ash, pollution, and biomass burning by the
Logan et al. (2013a) method.

» The CCN number concentration was affected by the
presence of these aerosols.

» Changing synoptic meteorological patterns were
responsible for the source regions of the aerosols.

» Utilize more cloud microphysical properties in order to
determine how different types of aerosols influence cloud
development in both marine and continental settings
(e.g., new ARM-ENA and ARM-SGP sites).

12



References

Logan, T., B. Xi, X. Dong, Z. Li, and M. Cribb (2013a), Classification and
Investigation of Asian Aerosol Properties, Atmos. Chem. Phys., 13, 2253-
2265, www.atmos-chem-phys.net/13/2253/2013/doi:10.5194/acp-13-2253-
2013.

Logan, T., B. Xi, X. Dong (2013b), Aerosol Physical and Chemical
Properties and Their Relationship with CCN over the ARM-Azores Facility,
submitted to Journal of Geophysical Science — Atmospheres.

Rémillard, J., P. Kollias, E. Luke, and R. Wood (2012), Marine boundary
layer cloud observations in the Azores. J. Climate, 25, doi: 10.1175/JCLI-D-
11-00610.1, 7381-7398.

The authors wish to thank the U.S. Department of Energy ARM Climate
Research Facility and staff for maintaining and providing the aerosol and
cloud data for the ARM-Azores mobile facility site (www.arm.gov). In
addition we thank the Graciosa AERONET P.I. Rick Wagener, Kim
Nitschke, and Larry Jones for the retrieved aerosol data.









Extra Slides




Azores 10 July 2009 Dust Case 0-127 Azores 10 July 2009 Dust Case 12-247Z

_"—E\ 400 T —— _"—E\ 400 T
= Aged Dust/ 3 = F Fresh Dust
E 300f SeaSalt ; E 300f . 3
= o 1 = o -
= : = :
s : s i
= 200 - -] S 200 F -
L= F - L= F
= F . = = F
o s - - (&) F
g 100 ) E g 100 E
E : Corr = 0.83 ] E : Corr = -0.50 ]
= - 3 = - 3
ﬁ '] C il 1 1 ﬁ '] C il 1 1
0 100 200 300 400 0 100 200 300 400
CCN (# cm™) CCN (# cm™)
Azores 9 May 2010 Mixed Case Azores 13 May 2010 Mixed Case
__"—E\ 140 T T T T T T _"—E\ 200 T T T T T T T T T T T
- Volcanic ] = i
E 120 _—A h - ] =
g - AS . 1 g [ N
S 100 ~ - -] = 150 - * ]
b ury . i
= [ "1 ] = Jer
s 80p z 3 E s
= . - ] s 100 -t 7
E 60 1 = i .o
5] B - 1 5] - -
S : ] S i .
g‘: 40 :_ . '-.: _: gﬂ 50 [ P UthI"I/ N
S 20F Corr = 0.95 B i Aged Biomass corr = 0.77 ]
E '] : 1 1 L ] 1 1 ] E '] L JBurnlng 1 1
0 20 40 60 80 100 120 140 0 50 100 150 200
CCN (# cm™) CCN (# cm™)
Azores 7 September 2010 Mixed Case Azores 8 September 2010 Mixed Case
Ea 1000~~~ 7 T T T T T T T T T Ea 1000~ 7~ * T T T T T T T T
= i . i = [ Dust/ ]
= . Pollution ] = i . ]
= 800 . = soo [ Pollution N
= B T = i )
= - E =
7 : : = : -
= 600 N 7] = 600 - ]
2 - ] 2 ]
= 400 - — = 400 i
= L i = L _
S [ ] o ]
E 200 Corr = 0.51 - E 200¢ Corr = -0.28 -
E ol . . . - T A Rva. ] E 0 el e |
:ﬂ 1 L 1 1 w 1 1 1 L ] 7
0 200 400 600 800 1000 0 200 400 600 800 1000

CCN (# cm™) CCN (# cm™)



UTC: 2010-09-08 03-37-51 Version: 3.01 Nominal Nighttime
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