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White paper at https://espo.nasa.gov/asia-aq
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ASIA-AQ will contribute to reconciling the view of air quality from space with what is
observed on the ground...
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N R N e R T O T VA B A [ W-Xe) | Purpose: Improve understanding of the factors
controlling local air quality across Asia through

multi-perspective observations and modeling

Approach: Conduct airborne sampling across
three to five locations in collaboration with local
scientists, air quality agencies, and other
relevant government partners.

Philosophy: Openly share data during all phases,
conduct joint analysis with local scientists and
air quality agencies, and report findings to local
governments
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An integrated observing strategy is needed to bridge between satellite and ground
measurements and to improve air quality models.

NASA GV for local
mapping with
remote sensors

NASA DC-8 for detailed
in situ profiling of
conditions aloft

Il GEMS, TROPOMI, MAIA, GOSAT-GW

VIIRS, IASI, CrlS, etc.

* Satellite validation and
detailed mapping of air quality

* Emissions evaluation and
model improvement

* Improved understanding
through process studies
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4 Local air quality monitoring networks, research
F::F:Fﬁ sites, Pandora Asia Network, AERONET, etc.

Air Quality Forecasts from Regional
and Global models
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ASIA-AQ Scientific Goals

Satellite Validation and Interpretation:

Detailed vertical structure to assess retrievals throughout the day

Aerosol corrections to trace gas retrievals

Pollutant distributions relative to sources

Satellite proxies for secondary aerosol (e.g., CH,0/NO,/SO, versus SOA/nitrate/sulfate)
Satellite proxies for ozone (e.g., CH,O versus surface O,)

Emissions Quantification and Verification:

Observation-based assessment through comparison with models
Comparison of bottom-up inventories versus top-down assessments
Source apportionment based on detailed composition analysis

Model Evaluation:

Observation-based evaluation of model forecasting ability

Representation of chemistry and processes affecting the production of secondary pollutants
Assessment of local versus transboundary impacts

Aerosol/Haze and Ozone Chemistry:

Deeper understanding of the factors governing the conversion of precursor gases into fine particle pollution and ozone
Primary versus secondary sources of fine particle pollution

Detailed aerosol composition and impacts on meteorology and remote sensing.



ASIA-AQ Campaign Window: January-March 2024 timeframe
* Dry Season, peak particulate pollution
* Widespread agricultural burning in SE Asia
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Data from US Embassy Monitors https://www.airnow.gov/international/us-embassies-and-consulates/
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Fire carbon emissions (Tg C per month) 1997-2009

Van der Werf et al. https://doi.org/10.5194/acp-10-11707-2010
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Diurnal statistics for NO, demonstrate the difference between
surface and column behavior calling for integrated observations

Surface and Column NO, Aircraft Profiles of NO,
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Differences in key ozone precursors demonstrate the
complexity of the surface-column relationship

Olympic Park NO, vertical profiles Olympic Park CH,O vertical profiles
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Model-measurement comparisons over urban areas
provide an important test of emissions

Vertical Profile over SMA Vertical Profile over SMA
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Detailed measurements of speciated VOCs and other tracer compounds
enables source apportionment analysis to better understand emissions
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Next Steps:
* Solicit feedback from the community. Much more detail than could be provided
in this short talk is available from the white paper. We would like to hear from

you if you are interested and have thoughts to share.

* Visit candidate locations to engage local governments, gain support, encourage
local funding, and secure flight permissions (starting in Summer 2022)

 Assemble the science team through a NASA solicitation (proposals due October
2022) and local funding opportunities in each country.

* Identify opportunities for young scientists to participate in ASIA-AQ through
post-doctoral or visiting scientist roles with measurement and modeling groups.

White paper at https://espo.nasa.gov/asia-aq
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NASA GV instrument payload for ASIA-AQ

The GV payload will consist of two remote sensing instruments. Flying at 28,000 ft, the aircraft can map an area of
135 x 50 km three times during a flight of eight hours.

1) GEO-CAPE Airborne Simulator (GCAS): This UV spectrometer with fly at high altitude over the predetermined
region to map trace gas columns beneath the aircraft for NO2 and HCHO with 250x550m resolution. These
measurements will provide valuable insight on NOx and VOC emissions.

2) High Spectral Resolution Lidar/Differential Absorption Lidar (HSRL/DIAL) — This combined lidar system will provide
information on aerosols (HSRL) and ozone (DIAL). HSRL provides a wealth of detail with respect to aerosol
properties that include backscatter, extinction, depolarization, and intensive aerosol properties.



Example of DIAL measurements of ozone over Houston, Texas on 8 September 2021

The top three panels show selected vertical cross-sections (surface to 7 km) of ozone below the aircraft

The bottom three panels show average ozone over the lowest 1.5 km
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Latitude

Example of HSRL measurements of aerosol backscatter over Houston, Texas on 8 September 2021

The top three panels show selected vertical cross-sections of aerosol backscatter below the aircraft (note increasing
boundary layer depth from morning to afternoon)

The bottom three panels show average aerosol backscatter over the lowest 1.5 km
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NASA DC-8 instrument payload for ASIA-AQ

While the specific instrument payload is still to be competed later this year, the variables listed below represent the
minimum DC-8 measurement suite.

Trace Gas Observations

0,, H,0, CO, CH,, CO,, SO,, H,0,, ROOH

NO, NO,, HNO;, HONO, PANs, RONO,, NH,

Speciated hydrocarbons (alkanes, alkenes, aromatics, oxygenated VOCs, etc.), HCN, CH,CN

Aerosol Observations

Aerosol number and size distribution
Aerosol properties (volatility, scattering, absorption, hygroscopicity)

Aerosol composition (ionic composition, organic composition, black carbon)

Radiation and Meteorology
UV spectral actinic flux

High resolution meteorology (temperature, pressure, winds)
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Repetitive sampling over the Seoul Metropolitan Area serves as a model for the feasibility AND the challenge
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