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PASE Observations
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Diurnal Trends

FPASE Diurnal NS5 Concentrations for Low BL Samples
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MOI NSS Mass
Size
Distribution

RFo3: typical

Fine mode peak
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BL Number, Area,
Volume

Finemode dominates
the number

MNumber
dM/dlegDp (crm )

Coarsemode
dominatesthe volume

More area in the coarse
mode
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Comparisons with PASE

1994 Christmas Island
Experiment




DMS and SO,
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Smaller PASE NSS is
consistentwith fewer
SO2losses (to aerosol)
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CH,SOCH,
DMSO

Largest heterogeneous loss term

Reveals strength of BL-BuL interactions

Cloud Processing




Distributions
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show cloud processing




BuL Cloud Penetrations

LWC (g m™)

Altitude (m)




BuL Cloud Penetrations
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Vertical Wind (m s}

Sharp updrafts ( )and SO, (v=') accompanying LWC spikes (blue)




Precipitation??

TRMM radar rain probability, 200708130 23:00 or so UTC
| [

Dark Blue (10): possible rain
Green (15): Probable rain
Red (20): Certain rain

Any ideas on how to estimate this?
We are currently assuming wet removal is small




Uptake
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Observations
Constraining heterogeneous loss

Coarse NSS




NSS (ng m-3)
for each case
study

% coarse with RFo6:
%coarse without RFo6:

Relative to the BuL,
shouldnt coarse NSS be
higherin the BL where
the sea saltis?

Coarse NSS is enhanced
at lower BuL and upper
BL
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Relationship between
sea salt and NSS

Is dust more of a sink
for NSS than sea salt
(Na*)?

More sea salt #

more % >1um NSS




Area

Greaterin the
supermicron modein
the BL

A few big particlesin
RFo6...whichis also one
of the most polluted
flights

Is SSA responsiblefora
“significant”fraction of
NSS formation?
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Dry Deposition
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NSS Dry Deposition Fluxes




Significant NSS formation
on sea salt particles??

Sievering et al. : oxidation of SO2 to NSS by
O3in sea salt liquid water content supported
by alkalinity of seawater

® Furthersupported by biogenic alkalinity from

calcareous plankton shells (Sievering et al., 2004)
Much of Sievering et al.’s attempts to explain
coarse NSS based on Luria et al. (1986), who
reported 45% coarse NSS

An assumed deposition velocity of 2 cm/s for
coarse aerosol is means of quickly removing
sulfur (SO2) from BL




Luria et al. (1986)

N. Atlantic near Bermuda (not remote,
though claimed to be)

Use of cyclone with poorly-characterized
cutoff

>1 Um aerosol dry dep velocity used: 1 cm/s
CLOUD-FREE



http://www.thewashingtonnote.com/shipping routes.jpg�

Cl-enrichments

K*, Ca?*, Mg?*, oxalate

Long-range Transport
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Excess Cl-

[
T

[ o]

Clenrichments
observed on every
flight, especially those
with greater non-local
influence

excess CI, ppb

K™ on MO flter, ppb

KClis a known
constituent of biomass
burning aerosol

HClis also emitted by
passively degassing
volcanoes, esp.
subduction-zone
volcanoes

excess CI, ppb




RF14:
volcanogenic?

Tungurahua (Ecuador)
was actively emitting
large plumes kms high

SO2/HClI molarratios of
0.1-10in subduction
zonevolcanoes

March 2007
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Biomass Burning Tracers
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Non-local
Influence: RFO6

HYSPLIT 10-day back
trajectories

Most coarse NSS (23%)

Mostexcess Ca2*
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FLAMBE Images RF06: 08/20/2007
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CALIPSO Images

South America (8/25/07) Near RF13 Sample Site (9/4/07)

2007-08-25 05-54-17 UTC Nighttitne Conditions 2007 03 04 11-26-5% UTC Nighttime Conclltlons
Version: 2.01 Image Date: 02/23/2008 2.01 Image Date: 02/25/2

-10.90 -17.00 . 4.95 -1.14 -F.25
-69.63 -71.03 45 .4 -149.73 -151.03 -152.33

loud, 3 = aerosol, 41 = stratospheric feature, 5 = surface, 6 = subsu g data), 1 = clear air, 2 = cloud, 3 = aerosol, 1 = stratospheric f]




PASE Case Studies




Free Troposphere Volume
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RFo6 had the most mass in the FT, most of it coarse



RFO6: >1um Volume (all layers)

BL
===BuL
—FT
XSS SRS S S A S ST m———et N

—
[

o
£
G

[an)
E
=

i
[ ]
o
e
o
>
°

—
[ ]

Diameter (um)




BL and BuL Volume
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Free Troposphere Volume
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Summary

Clouds are important

® How many cloud cycles per air mass per day?

® Canthey grow coarse NSS particles?

e What dynamical roles do they play?

We cannot treat the BuL as entirely separate

from the BL
® Exchange of air between the two: how much?

Significant non-local influence
® What NSS or SO2 fraction is local?
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NSS Histogram

(L]
i
=
—
by
.
1
1
-

B
Diamter {jLm)

RFo2 BL




	Aerosol Chemistry and Composition
	PASE Observations
	NSS time series
	No Diurnal Trends
	MOI NSS Mass Size Distribution
	BL Number, Area, Volume
	1994 Christmas Island Experiment
	DMS and SO2
	NSS and MS-
	Cloud Processing
	Number Distributions
	BuL Cloud Penetrations
	BuL Cloud Penetrations
	Precipitation??
	Coarse NSS
	NSS (ng m-3)�for each case study
	Relationship between �sea salt and NSS
	Area
	Dry Deposition
	NSS Dry Deposition Fluxes
	Significant NSS formation on sea salt particles??
	Luria et al. (1986)
	Long-range Transport
	Excess Cl-
	RF14: volcanogenic?
	Biomass Burning Tracers
	Non-local Influence: RF06
	CALIPSO Images
	PASE Case Studies
	Free Troposphere Volume
	RF06: >1µm Volume (all layers)
	BL and BuL Volume
	Free Troposphere Volume
	Summary
	Slide Number 36
	NSS Histogram

