Assessing the capability of TEMPO to retrieve pollution gradients in complex environments
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Preliminary Results:

NASA’s Tropospheric Emissions: Monitoring of Pollution (TEMPO) geostationary sensor is Preliminary Resol,f,lf,filz:oo,ls:OLT,uc

expected to greatly improve observations and our understanding of spatiotemporal FRe N R o, [ e ] eI TEMPO Trop. NO, Column
pollution variability in North America and the processes driving them. We perform a high
spatial resolution WRF-Chem model simulation at 1.33 km x 1.33 km resolution during
the AGES+ 2023 summer campaign to improve our understanding of regional air quality | AR S SRS B T
and examine pollutant transport in coastal regions and along the urban/rural interface. e = sennsw I .. . R s e [
We assess model capability in reproducing observed spatiotemporal structure and | BURENVAAINERRY ’ N Vi) NG
variability of NO, and O, concentrations using ground-based airborne in situ and remote-
sensing observations as well as TEMPO version 3 tropospheric NO, column retrievals. This
work represents a preliminary effort to combine ground-based and airborne in-situ and
remote-sensing measurements, high spatial resolution CTM simulations, and TEMPO
retrievals to gain a better understanding of processes driving large pollution gradients in
coastal environments and along the urban/rural interface.

(Left) Direct comparison of
the TEMPO tropospheric
column and the simulated
WRF-Chem tropospheric
column average during the
STAQS measurement period
(August 1 —18, 2023).
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We oversampled (Sun et al.,
2018) the TEMPO L2 V3 NO,
column to customized 1.33
km L3 grid.

03 (ppb)

41.75°N

41.5°N

74°W 73.5 72.5°W 712°W 71.5°W 5°W 73°W N 72°V 5 74 w 72.5°W 72°W 3.5°W 0

(Top) Simulated progression of three surface O; enhancements over the coast. a) 08/02/2023 depicts

W R F-C h em evd | U at|0 N low winds, b) 08/05/2023 onshore flow, sharp O; gradients, and c) 08/11/2023 offshore flow.
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Calculated tropospheric
averaging kernel to apply to
model column:

08/02/23 14:00/18:00 EDT/UTC

08/02/23 13:00/17:00 EDT/UTC 08/02/23 15:00/19:00 EDT/UTC
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We conducted a WRF-Chem nested simulation for summer 2023 at 12, 4, & 1.33 km
horizontal resolution. Using HRRR (3 km) IC meteorological fields and NEMO EPA NEI 2019
(1 km) anthropogenic emissions for d02 & d03.

(ppb) overlayed for a
qualitative comparison.
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Time series: model vs. observations Afternoon (12 - 17 EDT) average } ::
80 - AQS sites )
7°: - WRF-Chem
% 08/05/2023, c) 08/11/2023. AQS surface NO, observations (ppb) overlayed for a qualitative comparison.
L * Preliminary results: On average, TEMPO NO, tropospheric columns are captured
3 . . . along the Long Island Sound but individual cases must be closely evaluated.
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Aoﬁs: ! - CCNY lidar GSFC lidar LMOL lidar uo____ NOAAUdar * A more in-depth analysis of the impact of land-water gradients and emissions
g, - g - —— S transport in these complex environments, with a focus on tropospheric O
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