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Motivation
Can we estimate public health benefits from improved identification of
severe air pollution events with geostationary satellite data”

* PM,  air quality alert days

® Urban NO, and air pollution injustice
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Reduction in annual average PM,, . exposure from
avoidance behavior

Assumption: 30% reduction in exposure, accounting for fraction of population taking
exposure-reducing actions and the effectiveness of the actions (EPA CAIF Report, 2021).

An example in Los Angeles, CA
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Air quality alerts based on geostationary satellite data
compared to polar-orbiting satellite data could lead to 1200
premature deaths averted with ~$13B savings annually
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(a) Race and Ethnicity (b) Disadvantaged Status
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National Environmental Satellite
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Development of a Land-Use Regression of Hourly Surface
NO, in preparation for GeoXO Atmospheric Composition

Data

M. Omar Nawaz', Daniel L. Goldberg', Gaige H. Kerr',
Shobha Kondragunta?, Susan Anenberg’

'George Washington University, 2NOAA NESDIS Center for Satellite Applications and Research
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NO, pollution from TROPOMI

tropomino2.us
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http://tropomino2.us

Motivation

In the past, large-scale LUR
models have used OMI data:

TROPOMI NO, OMI NO,

We have much
finer resolution
i data from
N\ g TROPOMI:

——

4

Goldberg et
al. 2021

In the US, soon
we will have -
finer resolution
and hourly data
from TEMPO:

Lima, Peru

\Larkin et al. 203
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Predicting surface-level NO, from a
TROPOMI-derived Land Use Regression

Surface NOy (ppbv)
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LUR Predictions

R - TROPOMI LUR)

TROPOMI improves the predictive power of a

surface-level NO2 LUR
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LUR built on TROPOMI data is less dependent
on other land-use predictor variables

% Reduction in R?

"TROTOMI OMI
Loolt, v Lot .6 1.0
AL Nisjor o (1.0) &,
A Tresictentind eond .1 (.H
Mager Rail 0.0 N/A
Foumdury Tiaver Heiglit ().0) N/A
LN Tackscal Lor 1.2 N/A
Mnrtaee e < ] ()1
Flenuote Doy COlmeryvabious 26 £,
Hopulation Densily N/A 1.5
e ovenr N/ A .1
Wiaer Daly N/A 0.
Toenpernlare N/A (.0

Nawaz et al. in prep

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC




Preparing for TEMPO:
Hourly NO,, predictions in Houston in 2019
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Many more days of observations from TEMPO

CONUS cloud patterns: GEO-like vs. LEO-like

WREF-Chem: Cloud-free gny time during 7 AM —7 PM WRF-Chem: Cloud-free during 1 PM

% at
% at 7AM-7P
City 2PM M

NYC 34.7 70.9
TOR 27.5 61.9
DMV 39.3 74.5
CHI 346 67.9
ATL 423 2.7
DEN 442 86.3
DFW 50.1 84.4
SEA 32.2 64.6
LA 69.1 89.9
PHX 69.5 92.5
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Conclusions

- Air quality alerts based on geostationary satellite data could lead to
health benefits with an associated economic value of 13 (8.8-17) billion
dollars ($2019) per year.

- TROPOMI NO, columns improve surface NO,, land use regression
predictions in the US

* Predictive power
* Less reliance on other data like land use variables
* Expect even more value from hourly measurements from TEMPO and GeoXO

- Results highlight many potential applications of atmospheric composition
data from geostationary satellites for improving public health
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