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NOAA/ESRL Collaborative Surface Aerosol Monitoring Network

S N - et A
e Sasetd  h
= WEG doot - A
: F -{#' 3 - A
S -2, o

Ty P
Bt e 5

Legend
* NOAA/ESRL

Collaboration
* Former Site
* Future Site

Very few long term measurement efforts have been made above the surface.




ESRL initiated regular aircraft measurements over two heavily
instrumented surface sites: The DOE/ARM Southern Great Plains Central
Facility near Lamont, Oklahoma, and the NOAA Surface Aerosol
Monitoring Station near Bonduville, Illinois.

*Oklahoma program: 2000-2007 (~7.7 years, 742 profiles)
elllinois program: 2006-2009 (~3.25 years, 401 profiles)

AAO Program Objectives

*Build a statistically-significant database of the extensive and intensive
aerosol properties of the lower atmosphere (surface = 4.6 km/15kft)
over central lllinois.

*Characterize when, how often, and under what conditions the surface
aerosol measurements are representative of the lower column
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Number of Flights

AAO Flight Frequency (through 30 September 2009)
Total Number of Research Flights {excluding Test Flights) = 401
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Altitude (m)

All measurements are for dry aerosol adjusted to
Red outline box = low altitude fly-bys of BND site.
Purple fill box = BND surface data averaged over each profile duration (~2 hrs)
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All measurements are for dry aerosol adjusted to T and P conditions.
Red outline box = low altitude fly-bys of BND site.
Purple fill box = BND surface data averaged over each profile duration (~2 hrs)
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Altitude (m)

Measurements are for dry aerosol adjusted to STP conditions.
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Anomalously wet period in late-spring = summer 2008. Rainfall well above

average. Measurable rainfall at BND site no less frequently than every three days
during this period.




All measurements are for dry aerosol adjusted to STP conditions.
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A-Train Overpass Tracks
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Future Work:

1)

2)

3)
4)

5)

6)
7)

Determine f(RH) for AAO measurements and adjust aerosol
measurements to ambient RH.

Comparison of AAO measured aerosol optical properties and optical
properties calculated from aerosol microphysical (i.e., size distribution
data).

Comparison of AAO data with similar vertical profile data from 8-year
Oklahoma flight program.

Evaluation of horizontal inhomogeneity (i.e., patchiness) in the aerosol.

Comparison of AAO in situ data with satellite-based remote sensors
(e.g., CALIPSO lidar measurements of extinction, MISR aerosol optical
thickness, etc.).

AERONET comparisons (significant progress already)

Model comparisons



Future Work (model comparisons):

1. Paul Ginoux - GFDL/AM2 model

2. Ragnehild Bieltvedt Skeie - CICERO—Center for
International Climate and Environmental - Oslo CTM2

3. Gill-Ran Jeong — MIT 3-D global aerosol-climate model
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All measurements are for dry aerosol adjusted to STP conditions.
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Aeronet AOD (500 nm)
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Paul Ginoux - Geophysical Fluid Dynamics Lab (GFDL), NOAA, Princeton, NJ

The GFDL AM2 model calculates the mass distribution and optical
properties of aerosol based on their emission,
chemical production, transport, and dry and wet removal.

Ragnehild Bieltvedt Skeie - CICERO—Center for International Climate and
Environmental Research

Oslo CTM2 is an off-line chemical transport model driven by
meteorological data from the Integrated Forecast System (IFS) model at
the ECMWEF centre.

Gill-Ran Jeong - Dept. of Earth, Atmospheric, and Planetary Sciences
MIT, Cambridge, MA

Our model is 3-D global aerosol-climate model developed from the
Community Atmospheric Model version3 (CAM3) of NCAR. The aerosol
modules describe size-and mixing state- dependent physiochemical and
hygroscopic processes of seven aerosol modes using two-moment scheme.
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