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Remote sensing constraints on aerosol
sources and impacts

DAVEN K. HENZE'*, L1 ZHANG', LIYE ZHU', XIAOGUANG
XU?, JUN WANG?,
KAREN E. CADY-PEREIRA®, MARK W. SHEPHARD*, JESSE
O.BASH’, COLIN J. LEE®
AND RANDALL V. MARTIN®

'University of Colorado Boulder, 1111 Engineering Driver,
Boulder, CO 80309, USA
(*correspondance: daven.henze@colorado.edu,
li.zhang@colorado.edu, liye.zhu@colorado.edu).

University of Nebraska-Lincoln, Lincoln, NE 68588, USA
(xxu@huskers.unl.edu, jwang7@unl.edu).

*AER Inc., 131 Hartwell Avenue, Lexington, MA, 02421,
USA (kcadyper@aer.inc).

“Enironment Canada, 4905 Dufferin Street, Toronto, ON,
M3HS5T4, Canada (mark.shephard@ec.gc.ca).

SUS EPA, AMAD, Research Triangle Park, 12 Davis Drive,
North Carolina, NC 27703, USA (bash.jesse@epa.gov).

®Dalhousie University, 6310 Coburg Rd, Halifax, NS B3H4R2,
Canada
(colin.lee@dal.ca, randall.martin@dal..ca).

Remote sensing of aerosols and their gas-phase precursors
affords several new opportunities for improving our
understanding of their sources and impacts. To begin with, we
present recent work examining constraints on sources of black
carbonaceous aerosol using MODIS aerosol optical depth and
absorbing aerosol optical depth from the OMI instrument.
Different approaches for reconciling differences between the
remote sensing algorithms’ representation of aerosol and the
assimilation model (GEOS-Chem) are discussed. We show
that several recent emissions inventories for SE Asia appear to
be broadly underestimated. We next consider top-down
constraints on ammonia from current (TES and IASI)
instruments. Such satellite constraints indicate large
underestimates of ammonia emissions in California, consistent
with constraints from airborn field campaigns. We also
consider the potential to learn more about the mechanisms
driving ammonia fluxes from new (CrlS) and future (geo-
stationary) retrieval opportunities. Lastly, we present a novel
application of MODIS aerosol optical depth for improving our
estimate of human exposure to fine aerosol, and show that the
combination of this technique with adjoint sensitivty modeling
provides a valuable perspective on the health burden associated
with emissions of aerosols and their precursors.



