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5 Method

* Vertical integration calculation

This study, under NASA'’s * ‘| ropospheric Chemical Reanalysis version-2 (1 CR-2) produced using the
atmospheric composition modeling JPL. MOMO-Chem data assimilation system [T,V egan = 3 Conpun O3V
and analysis program (ACMAP), * 2005-2019 @1.1°X1.1° [Global], 6 hourly], 1000-60 hpa, 27 levels

applies trace gas atmospheric river * 3 pollutants: Ozone (O3, Peroxyacetyl Nitrate (PAN), Carbon Monoxide IGTUV)o = 3 Cox(UY)
(TGAR) concept to global trace gas (CO)

» Validated against CrIS PAN, ozonesonde,
and CO in-situ measurements
* Atmospheric river ?

Sur - Stream of water vapor moving in the sky
e » Optimized the AR algorithms to TGARs

Integrated Gas

Transport (1GT) (pixel size, degree of filtering, threshold
Trace Gas Trace Gas percentﬂ€>

Transport

data from the NASA JPI. multi-model e JPL. ' TROPESS satellites: CrIS PAN for validation

multi-constituent chemical (M OMO-
Chem) data assimilation system to
track major pollution transport events
and evaluates changes in pollution
transport over time
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4. Results 6. Takeaway messages

and IG'T [lower panel] of CO, O,, and PAN | - ' -\ \ .. o o f ‘ﬁ  '|'his framework can be
ool - = o prr TN - useful for better
- N S B Y - - understanding air quality
drivers and improving
chemical transport models.

Fig 1. Interannual trend of concentration [upper panel TGAR CO over Pacific @ 2015/0c012, 13:00:00 AL LA I ..
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N » Further study needed to
oS A | we® investigate the long-term
Fig 2. Total transport over the period [upper panel], A A T W P g air pollutant trend,

and fractional contribution of transport accounted by ,
'T'GARSs events for identical species. Dashed black line o S 5 : : : . "
indicate T'GARs contribution above 50%. oW ; ; ; : e oW e
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compositions, and driving
mechanism of transport.
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Fig 4. Snapshot of atmospheric river |[AR | features detected in each timestamp by ‘1 GARs algorithm over Pacific and Atlantic. + Miyazaki. K.. Bowman, K.. Sekiva, T.. Eskes. I1..

'T'he red dashed line indicate AR axis, and vectors represent the intensity. Bocrsma, F., Worden, H., Livesey, N., Payne, V. H..
Sudo, K., Kanaya, Y., Takigawa, M..355 and Ogochi, K.:

Updated tropospheric chemistry reanalysis and emission
estimates, TCR-2, for 2005-2018, Earth System Science
Data,12, 2223-2259, https://doi.org/10.5194/essd-12-2223-
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Fig 3. Seasonal 1'GARs frequency for CO, O,, and

PAN. Gray solid line represents the windspeed. * TGAR algorithm detected about 300, ooo events globally, which corresponded to up to 20 e e e, o
' ’ days/year frequency of occurrence and was responsible for up to >60 % of the annual total o AT
transport over North Atlantic Ocean, South temperate zone, central Asia, Africa, Pacific et o o s
Ocean. 2022390
» Analyzing T'GARs of various chemical species with different characteristics can provide a e Braltcion e aplation ot an ateoritim for
comprehensive understanding of the impact of human and natural activities on the global oot o o pnsical Hescareh
environment and climate through long-range transports. https://doLorg/10.1002/2015j024257. 2015
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