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Arctic Haze Observation | — Optical Properties
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Arctic Haze Observation Il
Chemical Composition
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Arctic Haze Observation lil
Microphysical Properties
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Arctic Haze Observation IV

Single Scattering Albedo
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Measurement Uncertainty Assessment
Tropospheric Airborne Measurement Evaluation Panel

e TAbMEP consists of both measurement and
modeling experts from NASA, NOAA, DOE, and
universities.

e TAbMEP goal:

e Establish objective, data driven, and systematic
approaches to assess measurement uncertainties (Both
random and systematic uncertainties)

e Review wingtip-to-wingtip intercomparison results.

e Provide unbiased and clear measurement uncertainty
reports for user community.

e ARCTAS/ARCPAC data review meeting held in July
2009, in NCAR, Boulder CO.



Measurement Uncertainty |

Scattering and Absorption

 Nephelometer scattering measurement
represents one of the best particle
measurements in terms of consistency and
reliability.

* Absorption Measurement:

— Effect of different data processing procedures.

— Effect of organic coating on accuracy. Both lab
and field experiment showed significant impact,
e.g., up to 100%, (Lack et al., 2008). This may
have at least some impact on ARCTAS data.

— Typical uncertainty: 20 — 30%, < 10 Mm- data may
be subject to larger uncertainties.

» Scattering Measurement:
— Controlled comparison showed precision better
than 20%.
— Having difficulty in closure test for supermicron
particles.
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Case D

Measurement Uncertainty lla
Particle Size Distribution
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Measurement Uncertainty llb

Particle Size Distribution

ARCTAS DC-8 Size Distribution
Measurements

sInstruments:
— SMPS: 10 — 200 nm (aerodynamic size).
— UHSAS: 50 — 1000 nm (optical size).
— APS: 0.5 - 20 pm (aerodynamic size).

sInsights and Issues:

— Airborne size distribution remains to be a
research product, not routinely available.

— Integrated quantities have been shown to
have significantly better consistencies.

— UHSAS performance inconsistent during
airborne experiments.

— APS aerodynamic size conversion
dependent on particle density and particle
shape factor, the latter is not a well defined
guantity.
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Measurement Uncertainty llla
Particle Composition: Sulfate
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Sulfate measurements typically agree with reported uncertainties.



Pressure Altitude (km)

Measurement Uncertainty lllb
Particle Composition: Organics
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Measurement Uncertainty llic
Particle Composition: Black Carbon
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Scatt & Abs. (Mm™

ARCTAS DC-8 Data Product |
Merge file along flight track
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Data Status:

sIndividual Pl data available.
«Common time base merge files
available for 1, 10, and 60 sec.
*Several special Pl merge files
available.

*Special requests can be
accommodated.

To become available: TADMEP
assessed uncertainties

*Web tools are under
development to automate the
data extraction/distribution
processes.



ARCTAS DC-8 Data Product Il
Vertical Profile Example
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ARCTAS DC-8 Data Product llI
Grid Average Example

Extinction: All Altitudes
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: foo statistics will be calculated

Y NS for altitude layers.

| « Spatial distribution plots will
be provided to indicate the
data coverage.

» Measurement uncertainty
will be propagated when
applicable.
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Developing an Airborne Data Archive

Data collection nearly completed for airborne field campaigns
over the past 10 years.

Assessed measurement uncertainty: ICARTT (2004) and
POLARCAT (2008), more to come.

All NASA campaign data (both Pl and merge files) available
online: wwwe-air.larc.nasa.gov

Measurement comparison results available for ICARTT, INTEX-
B, and POLARCAT.

Web software tools under development to extract data
according to given ranges of time or locations, to display
vertical profiles, and create merges for special needs.
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