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The GMAO'’s role is to support NASA’s Earth observatlons @/
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NASA GMAO’s Composition Forecast

GEOS - CF
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Daily composition forecast &

GEOS - CF

N One 5-day forecast per day
= » 1-day meteorological replay (“analysis”)
» 5-day forecast
» > 0.25° resolution, ~25x25 km?2, Global
» 72 model layers, surface to 0.1 hPa
» Chemistry: O3, NO,, CO, VOCs, PM, ...
» Meteorology: T, U, V, RH ....
> 15 minute “surface”

» 1-hour average and instantaneous 2D & 3D
» Available since 1 January 2018
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Daily composition forecast &

GEOS - CF

N One 5-day forecast per day
= » 1-day meteorological replay (“analysis”)
» 5-day forecast

> 0.25° resolution, ~25x25 km?,
» 72 model layers, surface to 0.1 hPa

Emissions:
» HTAP (global bottom-up) for anthropogenic

> Near real-time fires (QFED)
GE.Z'S-Chem > Online dust, sea salt, plant emissions

k.e.knowland@nasa.gov
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Daily composition forecast &

GEOS - CF

\ Currently no direct data
P assimilation of constituents

» GOCART aerosols constrained by
satellite measurements of AOD
» Biomass burning emissions from

QFED
» Stratospheric O; (above ~75hPa)
CELS-Chem nudged to GEOS NWP (=>MLS) O,
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Daily composition forecast &

GEOS - CF

SO, emissions in the OMI-HTAP inventory

et S

—=_»Annual gridded scale factors
~ | based on satellite data are
.| applied to the emissions of
4 o 1 CO (Odaetal.,, 2017) and
T T 4 S0, (Liu et al., 2018).

A new emission inventory, OMI-HTAP, combines OMI- N ] ”
based SO, emissions for large sources and the bottom-up BUS| neSS-aS-usual

inventory, HTAP, for smaller sources. assu med for 2020

Liu, F., et al,, Atmos. Chem. Phys., 18,2018
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OpenAQ surface observation data base @
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Daily composition forecast

Zurich, Switzerland, 2017-10-14 00:00 UTC

gﬁ Sl L GEOS - CF

" » Scale factors applied to
o emissions for diurnal and
° weekly variations
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Model evaluation with surface observations
Case study: agricultural fires in India

Delhi, India, 2017-10-26 00:00 UTC MODIS fires Nov 01 ’ 2017
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Model evaluation using TOLNet lidars: OWLETS-1
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Dacic et al., 2020 Atmos. Environ. “Evaluation of NASA’s high-resolution global composition simulafitiis:“Utiderstanding a pollution event in
the Chesapeake Bay during the summer 2017 OWLETS campaign”
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Possible Model Evaluation with TOLNet lidars:
GEOS-CF Stratospherlc Intrusmns
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GEOS-CF able to confirm
high O4 likely stratospheric
origin

Glgbal Modelmg’ and Assimilation Office

Stratospheric Intrusion on
February 14, 2019

Gronoff et al., 2020, in prep
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Possible Model Evaluation with TOLNet lidars:
Stratospheric Intrusions

17 APR 2020
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Possible Model Evaluation with Pandora Instruments:
Is the ozone nudging working?

GEOS-CF Total Column Ozone biased low compared to Pandora instruments January 2019
Santos et al., 2020, in prep.
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GEOS-CF are available online in near real-time
FLUID is a mobile-friendly website

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

https://portal.nccs.nasa.gov/datashare/gmao/geos-cf/vi/
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| + NASA Center for Climate Simulation
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 GEOS-CF produces daily global composition forecasts at
25km (16 miles) horizontal resolution in near-real time

« Model output is available at high temporal resolution for 2D
and 3D fields

* Foreast visualizations and links to data available at
fluid.nccs.nasa.gov/cf

« Working with instrument teams is a two-way street. The
modelers can benefit from the evaluation against
observations and the instrument teams have access to
forecasts and model data for a priori profiles or post-
processing -> Next Community Discussion topic.
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