TRACER-AQ 2021 Measurement Overview
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NASA GEOS Composition Forecast (GEOS-CF) st

Data Products (selected)

htf_inst_15mn_g1440x721_x1: “Surface” chemistry and meteorology
fields every 15 minutes

chm_tavg_1hr_g1440x721_v1: Hourly-average “Surface” chemistry
fields

met_tavg_1hr_g1440x721_x1: Hourly-average 2D meteorology

xgc_tavg_1hr_g1440x721_x1: Hourly-average 2D chemistry (including
column diagnostics)

chm_inst_1hr_g1440x721_p23: Hourly chemistry fields on 23
pressure levels (1000 to 10 hPa)

met_inst_1hr_g1440x721_p23: Hourly meteorology fields on 23
pressure levels (1000 to 10 hPa)

For Documentation on all publicly available GEOS-CF products:
https://gmao.gsfc.nasa.gov/weather prediction/ GEOS-CF/docs/

Contact Information

Emma Knowland
(k.e.knowland@nasa.gov)

Relevance to Science Plan

Ozone Photochemistry and Meteorology
Chemistry and meteorology on the same spatial and temporal scales, including
0zone precursor species.

Modeling and Satellite Evaluation
3D high-resolution global coupled chemistry and meteorology model output available
to support satellite and ground-based instrument retrievals and evaluation

Intersection of Air Quality and Socioeconomic Factors
Historical estimates (2018 to present) and daily 5-day forecasts of policy-relevant air
quality concentrations available to the public at city-scale (25 km)

Data Highlight

* Using the model data to put the observations into the “big
picture”

* Supporting instrument retrievals with prior information

GMAO Active Mission Support: TRACER-AQ

GEOS FP

GEOS CF

» TRACER-AQ 2D ChemWx
» TRACER-AQ 3D ChemWx
» TRACER-AQ Custom
TRACER-AQ CF Products
» Missions Datagrams

» Custom



https://www-air.larc.nasa.gov/missions/tracer-aq/docs/TRACERAQ_SciencePlan_v1.pdf
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20180722_1507z

https://svs.gsfc.nasa.gov/4764

Global historical model
estimates and daily 5-day
forecasts of major air

g pollutants like Ozone & PM, 5

l/svs.gsfc.nasa.gov/4754
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GEOS Composition Forecast

GEOS weéﬁher
forecasting

GEOS - CF
Version 12

Tropospheric and Stratospheric chemistry

« 250 Chemical Species
« 725 Chemical Reactions
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Daily composition forecast

GEOS - CF

One 5-day forecast per day
Initialized at 12z
1-day meteorological replay (“analysis”)
5-day forecast
25x25 km? resolution, 72 model layers (up to 0.01 hPa)
Chemistry: O3, NO,, PM, CO, VOCs, ...
Meteorology: T, U, V, RH ...
Since January 1, 2018
Emissions:
» HTAP (global bottom-up) for anthropogenic
> Near real-time fires (QFED)
» Online dust, sea salt, plant emissions
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Daily atmosrheric ct:omposition ]
orecas

GEOS - CF

A realistic stratosphere in GEOS-CF is essential to support a
broad range of NASA applications, including:
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S /it > Satellite retrievals of trace gases
s [ \ \ > Airborne campaigns
» Stratosphere-troposphere exchange
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GEOS-CF ozone compares well against
ozonesondes

Annual average 2018-2019
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GEOS-CF evaluation with NASA’s OWLETS campaign observations @
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Dacic, N. et al., 2020, Atmos. Environ. “Evaluation of NASA’s high-resolution global composition simulations: Understanding

a pollution event in the Chesapeake Bay during the summer 2017 OWLETS campaign”
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Stratosphere Troposphere Exchange @

GEOS-CF
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Global Modeling and Assimilation Office

gmao.gsfc.nasa.gov https://gmao.gsfc.nasa.gov/weather icti k.e.knowland@nasa.gov




National Aeronautics and Space Administration

GEOS-CF are available online in near real-time
FLUID is a mobile-friendly website

https://fluid.nccs.nasa.gov/cf/

https://portal.nccs.nasa.gov/datashare/gmao/geos-cf/vi/

+ NASA HomePage
| + NASA Center for Climate Simulation

@ GODDARD SPACE FLIGHT CENTER

Composition Forecast p
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https://fluid.nccs.nasa.gov/cf/
https://portal.nccs.nasa.gov/datashare/gmao/geos-cf/v1/
https://opendap.nccs.nasa.gov/dods/gmao/geos-cf/
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GMAO Mission Support for Field Campaigns
Global Modeling and Assimilation Office G MAO

https://fluid.nccs.nasa.gov/missions/

Navigation GMAO Active Mission Support

» FLUID Overview
» Contact

ACCLIP BLUEFLUX

Active Missions
» ACCLIP

» BLUEFLUX

» DCOTSS

» PRDUST

Non-Active Missions
» ABOVE
» ACE-ENA
» AEOLUS-CALVAL

» ATOM
G2 OLOW 015 G1.AW 912N OTW B0 OW 004N SO SO TORW RO
i y 000 hr f t valid Tue 067 2022-04-26
» CAMP2EX 000 hr forecast vald Tue 06z 2022-04-26 r forecast valid Tue 06z

Pt i, o
g8 g

» EPOCH
» MOSAIC
» ORACLES
st DCOTSS PRDUST

» SOCRATES TASKEAD - GECS St it 5104757522
J NASA/GMAO - GEOS Forecast Inialized on 062 04262022
PBL Height [m]

R 138 7
&
i

Eg

Global Modeling §

TR

o ow
T 000 hr forecast valid Tue 06z 2022-04-26

EQ
e ——————— e ————
000 hr forecast valid Tue 067 2022-04-26 o G0 B0 10 180 D0 00 w00 om0 4000

gmao.gsfc.nasa.gov




National Aeronautics and Space Administration

Global Modeling and Assimilation Office G MAO

https://fluid.nccs.nasa.gov/missions/mission TRACER-AQ

Navigation
» FLUID Overview
» Contact

TRACER-AQ Support Products

» Missions Datagrams

» WxMaps

» TRACER-AQ 2D ChemWx
» TRACER-AQ 3D ChemWx
» TRACER-AQ Custom
TRACER-AQ CF Products
» Missions Datagrams

» Custom

028 100W 98w B 94w 92w sow 1020 100W %W oW 94w 92w 90w
000 hr forecast valid Tue 06z 2022-04-26 000 hr forecast valid Mon 12z 2022-04-25

Imagery for latest forecast available for TRACER-AQ areas.
GMAO does not archive imagery from the campaign period.

Global Modeling and Assimilation Office .
GMAOQ | sreossicrasaor https://amao.gsfc.nasa.gov/weather k.e.knowland@nasa.gov 12
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GEOS aerosol data assimilation system

GEOS AGCM +
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Randles et al.,
Randles et al.,

Global Modeling and Assimilation Office
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https://fluid.nccs.nasa.gov/missions/mission TRACER-AQ

Navigation
» FLUID Overview
» Contact

TRACER-AQ Support Products
» Missions Datagrams

» WxMaps

» TRACER-AQ 2D ChemWx

» TRACER-AQ 3D ChemWx

» TRACER-AQ Custom
TRACER-AQ CF Products

» Missions Datagrams

» Custom

Global Modeling and Assimilation Office
G M gmao.gsfc.nasa.gov

GMAO Active Mission Support: TRACER-AQ

GEOS FP
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000 hr forecast valid Tue 06z 2022-04-26

https://gmao.gsfc.nasa.gov/weather

GEOS CF

%W oW 94w 92w 90w 88w
000 hr forecast valid Mon 12z 2022-04-25

k.e.knowland@nasa.gov

14



National Aeronautics and Space Administi GEOS FP GEOS CF
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Summary of GEOS-CF Status &

» GEOS-CF daily global composition forecasts at 25km resolution are generated
in near-real time:

» High-resolution historical estimates for fields are available since January 2018
» Forecasts remain available on data servers for two weeks

» The forecasts of the five most-requested surface pollutants (O3, NO,, CO, PM2.5, and
SO, ) — remain accessible via data servers for January 2019-present

» Forecast visualizations and links to data available at; fluid.nccs.nasa.gov/cf

» Emerging applications users, including:
* NASA field missions
« Daily alerts sent to NASA TOLNet lidar teams (Matt Johnson, NASA/Ames)
« TEMPO a priori for trace gas product

Global Modeling and Assimilation Office
G MAO gmao.gsfc.nasa.gov



