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How well does water predict aerosols?

Observations: Mauna Loa 14 Oct-9 Nov 2008
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The marine boundary layer rises during the day




Yes, the cloud iIs massive




Transport also occurs within the free troposphere
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Aerosol Distributions
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Aerosol Distributions
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Observations: Mauna Loa 14 Oct-9 Nov 2008
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21 Oct 2008 (0930-1130 HST)
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New particles form mid-morning

Observed Aerosol Concentration (dN/dInD)

1000
E
S
ol
(1]
£
3
2 100
e .

800

295.40 295.42 295.44 295.46 e

Day of Year _

1200

Mixing Modeled Concentration (dN/dInD) —

1000 ———————— 1600
E
S
ol
(0h]
£
3
(]

100

295.40 295.42 295.44 295.46
Day of Year



Growth occurs later in the morning

Observed Aerosol Mass (g/cc)
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Source:Mixing Rate Ratio
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Observed Aerosol Concentration (dN/dInD)
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Total Number Concentration
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Total Number Concentration
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Application/Future Work

Water’s isotopologues define mixing periods and can be combined with
aerosol measurements to predict aerosol distribution changes due to
air mass mixing and to back out the “true” particle source or sink
(independent of mixing)

* Analyze additional mixing events + “stagnant” events
» Consider other aerosol sources such as upper troposphere
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Is there chemistry occurring too?

Observed Aerosol Concentration (dN/dInD)
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Diameter (nm)
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Mixing dominates earlier

Observed Aerosol Concentration (dN/dInD)
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Particle formation appears to occur later on
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Snapshot: 27 Oct (Night)
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Aerosols do not monotonically decline
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The mixing model still captures the aerosol change
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..and constrains the aerosol loss
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Number Concentration (cm®)

Observations: 21 Oct (0930HST) - (1130HST)
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