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NASA GMAO global meteorology and chemistry products

GEOS

MERRA-2

GEOS 5.12.4

GEOS FP

GEOS 5.17 11/01/2017 - 7/11/2018
5.21 7/11/2018 - 3/13/2019
5.22 3/13/2019 - 1/30/2020
5.25 1/30/2020 - on-going

Global Modeling and Assimilation Office
gmao.gsfc.nasa.gov https://gmao.gsfc.nasa.gov/GMAQO_products/NRT _products.php k.e.knowland@nasa.gov



NASA’'s MERRA-2 Reanalysis

* High resolution global data set

» 50 km horizontal
0.5° latitude x 0.625° longitude

» 72 levels up to 0.01 hPa
* Product of GEOS data assimilation system

observations, aerosols and ozone

 Avallable since 1980 to a few weeks
behind present

and Applications, Version 2
Global Modeling and Assimilation Office
G MAO gmao.gsfc.nasa.gov k.e.knowland @nasa.gov




Question 1

Can MERRA-2 capture the dynamical
features of a stratospheric intrusion?
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Atmospheric dynamics

v Tropopause descends
to ~600 hPa

v Wrapped around jet
core FoiS
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Knowland et al., 2017, GRL
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* Tropopause folds are associated with:

* High O,, PV

° LOW RH J CO Knowland et al., 2017, GRL
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» Since assimilated O, Is mainly stratospheric,
MERRA-2 O, Is realistic within the Sls, however

biased elsewhere In the troposphere. | andeta 2017 crL
g;r:%gzsmgsegggvand FSSIIEHON OHES k.e.knowland@nasa.gov




ronautics and Space Administration -
Question 2 e

Can we forecast S| events in GEOS
forecasting products?
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NASA’s composition forecast (GEO -CF)

= e -

» 250 Chemical
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s 725 Chemical
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.gsfc. . 0 g 0 0 = .
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Incorporation of satellite observations o

GEOS - CF

» Currently no direct data assimilation
of constituents

» Real-time fire emissions from QFED

» Anthropogenic emissions scaled
using satellite data (previous year)

» Stratospheric O, nudged to GEOS
assimilated O,

Global Modeling and Assimilation Office . 2, k.e.knowland@nasa.gov
' ' ' ' christoph.a.keller@nasa.gov
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Forecasting and validating Sl events
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GEOS - CF

Composition Forecast GMAO GEOS CF Datagrams

03 at Washington DC (38.90, -77.00)
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GEOS-CF model output available to the public in near real-time

+ NASA HomePage
| + NASA Center for Climate Simulation

@ GODDARD SPACE FLIGHT CENTER

Global Modeling and Assimilation Office GMAO
NCCS Dataportal - Datashare
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Next step:
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GEOS-CF Forecasts for NASA Langley: “LMOL”
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GEOS-CF ‘analysis’ at Langley (12z Feb 20 — 12z Feb 28, 2020) @
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John Sullivan (GSFC) and Guillaume Gronoff (LaRC) captured
last week'’s event ©

Ozone curtain plot. -- WARNING QUICKLOOK -- Latest data at UTC: 2020-03-05T20:26:392 GMAO GEOS CF Datagrams
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John Sullivan (GSFC) and Guillaume Gronoff (LaRC) captured
last week'’s event ©

GMAO GEOS CF Datagrams —
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Global Modeling and Assimilation Office G M A

Do we have all the

Composition Forecast GMAO GEOS CF Datagrams TO L N et I O C a.t I O n S ?
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GSFC and LaRC

GMAO GEOS CF Datagrams GMAO GEOS CF Datagrams
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TMF and Mauna Loa

GMAO GEOS CF Datagrams GMAO GEOS CF Datagrams
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NOAA Boulder and NASA Huntsville

GMAO GEOS CF Datagrams GMAO GEOS CF Datagrams
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ECCC and CCNY
(approximate locations, the AMOLITE location is in Alberta)
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Added features to FLUID in Development ©
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MiniFLUID
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What type of model output would be useful?

* Pressure or Height z-axis coordinate system

» Meteorological output: U, V, OMEGA, T, Q,
Theta, Theta e ??

* Chemistry output: Ozone, NO2, aerosols?

Global Modeling and Assimilation Office . .. k_e_know|and@nasa_gov
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v MERRA-2 is a high-resolution global reanalysis which can
be used In scientific studies to identify Sis by both
atmospheric dynamics and O,

v GEOS-CF is suitable tool to support instrument teams
measuring tropospheric and lower stratosphere
composition

» Working on best approach to communicate Sl potential to
Interested end-user groups.

Knowland, et al (2017). Stratospheric intrusion-influenced ozone air quality exceedances
investigated in the NASA MERRA-2 reanalysis. GRL https://doi.org/10.1002/2017GL074532
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