Near real-time global composition e

forecasts at 25km horizontal
resolution

K. Emma Knowland

USRA/GESTAR
NASA Global Modeling and Assimilation Office (GMAO)

In collaboration with:
GMAQ: Christoph Keller, Steven Pawson, Emily Saunders, Pamela Wales

Atmospheric Chemistry and Dynamics Lab: Bryan Duncan,
Melanie Follette-Cook, Junhua Liu, Julie Nicely
GESTAR
8 May 2019 S

GMAO GIbIMdIg and Assimilation Offic
mao



National Aeronautics and Space Administration @

NASA GMAO global meteorology and chemistry products

GEOS

GEOS-
GEOS-FP FPIT MERRA-2
Research product GEOS-CF
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NASA’s composition forecast (GEOS-CF) e
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GEOS-Chem version 12

» Same version as GEOS-Chem Classic
GE S Chem

» There are differences for emissions, as GEOS-CF

IS run in near-real time (e.g., QFED)
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Daily composition forecast

GEOS - CF

2 One 5-day forecast per day

»1-day hindcast

»5-day forecast
»c360 (0.25°, ~25x25 km?)
resolution, 72 model layers

GEOQOS - Chem
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Daily composition forecast

GEOS - CF

One 5-day forecast per day
»1-day hindcast

» >5-day forecast
>¢360 (0.25°, ~25x25 km?)

»15 minute “surface”’
»1-hour average and
GEOS - Chem instantaneous 2D & 3D
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Daily composition forecast

GEOS - CF

One 5-day forecast per day
»1-day hindcast

» >5-day forecast
>¢360 (0.25°, ~25x25 km?)
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»1 January 2018 - NRT

GEOQOS - Chem
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Daily composition forecast

GEOS - CF

» Currently no direct data
assimilation of

» constituents in GEOS-CF
» GOCART aerosols
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constrained by satellite
measurements of AOD
» Biomass burning
GEOS - Chem emissions from QFED
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Case study: agricultural fires in India

Delhi, India, 2017-10-26 00:00 UTC
MODBﬁmsMwO12m7
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Daily composition forecast

Zurich, Switzerland, 2017-10-14 00:00 UTC
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- T R
» o assimilation of

; constituents in GEOS-CF
» Annual emission scale
factors based on satellite
» Scale factors applied to
Observation L2845 Geos o emissions for diurnal and
openagq weekly variations
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Daily composition forecast

GEOS - CF

» Currently no direct data
assimilation of
constituents in GEOS-CF

» Stratospheric Ozone
relaxed to GEOS-FP O3

2\

GEOS - Chem
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Stratospheric Composition Evaluation

Troplcal Tropopause Bromine Content Troplcal Tropopause Chlonne Content
T —T
" Gashed: GMI (Total B) ¢ 77kmWAS ] 4 _‘ dashed: GMI (Total Ci) . 17 km WAS '_
25F solid: GEOS-Chem Observations -] [ solid: GEOS-Chem Observations |
L _ x GEOSCF 1 i ~ X GEOS-CF |
r M ] e e
__20F Total " - 3r B
g I E g [ ;
g F E 2 of 4
E | ] 5 °F ]
o - L - -
o 10 = S :
- mmlons . - o oo .
X o> CHBr 1 U e -
S5k A i v ° — CFC11 1
- e, ] - ———— 2N 1
- —— 2 ® XVSLS 1 [ R ¢ ° —X CCl, i
(0] S - PP EPEPEPETE B B (0] I I | Ml BPEPEPEE BPEPEPE
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
Latitude Latitude

Zonal means for the Tropics (20°S — 20°N)

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




National Aeronautics and Space Administration

Summary e
« GEOS-CF produces daily global air quality forecasts at
25km (16 miles) horizontal resolution since 1 January 2018

« Qutput available at fluid.nccs.nasa.gov/cf
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Composition Forecast Maps
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Thank you!

10 20 30 40 50 60
Surface ozone [ppbv]
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https:/fluid.nccs.nasa.gov/cf
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