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Long-range transport of aerosols:
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F Longrange transport of aerosols from their source
locations to other regions has been studied for more
than 30 years

£ Scope ranging from air quality to climate change

Z As a pollutant, aerosols (aka PM) can
Z Pose serious health risks
Z Degrade visibility

 As a climate forcing agent, aerosol can
Z mask some greenhouse warming effects
Z affect the hydrological cycle

Z modify weather patterns at locations thousands of km
away (teleconnection)




Satellite observations of longrange transport of aerosols

Dust and fire: OMI absorbing aerosol index
July 2005

Figure from Mark Schoeberl



Transport of dust and pollution from MODIS
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Figure from Yoram Kaufman and Reto Stock



How can we use satellite data to
guantify aerosol mass transport flux
and to monitor surface air quality?

41 AAUG O OAI Eq
1Estimate the transPacific transport of

pollution and smoke aerosols based on MODIS
AOD data

2Understand how satellite AOD data can be
used for predicting surface PM concentrations



Can we quantitatively estimate the transport
amount from satellite observations?
Z examples of using MODIS AOD
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Kaufman et al., GRL 2005:

Z Estimate transAtlantic transport of dust
and deposition

Yu et al., JGR 2008:

Z Estimate transPacific transport of
pollution and smoke aerosols




Satellite-based estimate on transPacific transport of

pollution and smoke aerosols
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Z Step 1: Estimate 56 A
anthropogenic

(pollution + smoke) AOD  |ra = ~fa) 7 =(im ~fa)7m

(fa _fd)
based on Kaufman

_ z Wherezh Azl A arg total,
formula: anthropog;lenic, and maritime

aerosol optical thickness
Anthropogenic AOD MODIS Z f,. 14 s foare fractions of fine
- mode, dust, maritime, and

anthropogenic aerosol optical
thicknesses

Z Z,is derived using a modified/
improved Kaufman method
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Satellite-based estimate on transPacific transport of

pollution and smoke aerosols

£ Step 2: Convert anthropogenic AOD to mass
loading:
Z Mass extinction efficiency as a function of RH
based on field measurements over North Pacific
Z RH profile from AIRS satellite measurements

Z Typical aerosol plume height from GLAS (lidar In
space) and grounebased lidar data

Yu et al., JIGR 2004



Satellite-based estimate on transPacific transport of

pollution and smoke aerosols
e

£ Step 3: Convert anthropogenic aerosol mass
loading to transport fluxes:

Z Using wind speeds from GEGS(or other
analyzed wind data)

MODIS Pollution AOD (MAM 2004 )




Seasonal variabllity
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East Asia outflow maximum in spring, minimum in summer

Yu et al., JGR 200¢




Interannual variability of pollution fluxes

Record intense Eurasia l;oreal forest fires
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