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Introduction

- Sulfate is a major contributor to PM, . mass in US
- Very hygroscopic

- Southeastern Oxidant and Aerosol Study (SOAS)
- Aerosol dominated by ammonium sulfate and
organics
- Humid

- BroadBand Cavity Enhanced Spectrometer (BBCES)
- Dry and humidified aerosol extinction from i
355-420 nm —e

- Aerosol Mass Spectrometer: CU Boulder )

- Historical Data
- SEARCH: Collocated with SOAS site
- IMPROVE: Sipsey Wilderness
- Visibility: Airports
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Aerosol Optical and Chemical
Characteristics During SOAS
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Dependence of Water Uptake on Chemical Composition
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Dependence of Water Uptake on Chemical Composition
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Dependence of Water Uptake on Chemical Composition

O Southeast U.S., Summer 2013
Parameterizations:
- Southeast U.S., Summer 2013, 365 nm
- Texas, Summer 2006, 532 nm
- North Atlantic, Summer 2004, 532 nm
- Asia, Spring 2001, 532 nm
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Historical Data
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e
Historical Data .
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Historical Data
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Historical Data
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Decreased Extinction due to Decreased Hygroscopicity

©  Southeast U.S., Summer 2013 (this work)
= it to 2013 Measurements

A Extrapolation of yext from SEARCH data
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Decreased Extinction due to Decreased Hygroscopicity

©  Southeast U.S., Summer 2013 (this work)
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Decreased Extinction due to Decreased Hygroscopicity

-1.6(+0.3)% yr-l decrease in the ambient

extinction from 1998 to 2013 due to reduced
hygroscopicity (sulfate)
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S
Decreased Extinction due to Decreased Aerosol Mass

Calculated from SEARCH Filter Data

Bew = 2.2 % [Small (NH.):50.] +
4.8  [Large (NH,),50,] +
2.4 % [Small (NH,NO,] +
5.1 % [Large (NH,)NO;] +
2.8 » [Small POM] +
6.1 » [Large POM] +
10 % [LAC] +

1 x [Soil] +
1.7x - [Sea Salt] +

0.6 = [Coarse Mass| +

tal
[Large] = TT‘SD ] * [Total]

[Small] = [Total] — [Large]

For [Total] < 20 p.gfrn‘{
For [Total] = 20 pg/m-”, [Large] = [Total]

Pitchford et al., 2012



Decreased Extinction due to Decreased Aerosol Mass
Calculated from SEARCH Filter Data
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Decreased Extinction due to Decreased Aerosol Mass
Calculated from SEARCH Filter Data
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Historical Trends in Visibility
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Historical Trends in Visibility

g

i
ONW Airport || -

®Sipsey Wilderness

2 ®Tuscaloosa Airport
= ®SOAS Site
= ®Maxwell AFB
£
b —
-90 -88 -86 -84
Longitude (deg) I )_ |
—o— N AR AT aneAan—
/ o . ey - _ _
—o— = T ayrahiayant
B I I I I +




Historical Trends in Visibility
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Conclusions

- Measurements of RH, aerosol extinction and F,, from SOAS
applied to historical aerosol composition data

- Trend of decreasing Y., With increasing F,, observed

- Trend analysis from 1998-2013 of aerosol sulfate and organics:
- -1.6(+0.3)% yr! decrease due to decreased hygroscopicity
- -3.1(+0.8)% yr! decrease due to decreased aerosol mass
- >1.0(x0.2)% yr* improvement in visibility

- Radiative forcing calculations underway
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