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Introduction

Air pollution is a public health concern

Multiple endpoints, acute and chronic
Generally difficult to assess exposure accurately, efficiently,
and at high spatiotemporal resolution in epidemiological
studies

Air pollution is complex (chemistry/size, phases, sources, mixtures)

Humans are complex (mobility, time-activity, behaviors)
Goal in health studies is to estimate “true, personal” exposure
In breathing zone

f(outdoor concentrations, human time-activity/mobility, building/home
characteristics and indoor sources)

|deally | exposure error to 1 statistical power to detect true effects



Chronic Disease Conceptual Models
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MADRES and ECHO Cohort Studies

Los Angeles pregnancy cohort, n~1,000,

maternal and child health (2015-2025)
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MADRES Pregnancy Cohort

Los Angeles, CA, more recent
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Motivation for California PM,, . Model

To investigate PM, = health
effects (total and wﬁdfire-
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Model Overview

Weekly, 1KM? PM,, . Model, 2008-2017,
incorporating Wildfire Smoke Plumes
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Key Contributions of NASA Remote

Sensing and Hindcast Simulation Data
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PM Composition and Sources
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Figure 1. Map of CHS southern California communities participating in the ICV2 sampling campaign (AN = Anaheim, GL = Glendora,
LB = Long Beach, ML = Mira Loma, RV = Riverside, SB = Santa Barbara, SD = San Dimas, UP = Upland).



Airport-related UFPs, Acute Effects
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Future Directions...

Residential neighborhood Activity space

Incorporating mobility | A
and activity spaces into

air pollution exposure NN N
assessment | \

Lon Lat
17471172 342
18 178 A% e/ 339
1184 1182 e 336 e —
,,,,, J BT, Kerneldensity-activity space
0000000000 “—\\ / e

ooooo

Yan Xu, PHP doctoral
candidate

11



Paired with Personal PM, : Monitoring
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Figure 5. Examples of data collection from BREATHE. (A) Map of GPS trajectories across all subjects, correlated with 1-min PM, 5 concentrations. (B) Temporal
variation in personal PM, 5 concentrations colored by subject. BREATHE: Biomedical REAI-Time Health Evaluation; GPS: global positioning system; PM: particu-
late matter.

Bui et al, JAMIA Open, 3(2), 2020 https://youtu.be/6y0tzsfApw4
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Summary

Air pollution exposure and health research needs
Composition, size distribution, mixtures!

Remote sensing data products, especially hindcast simulations
(gas and aerosol), incredibly useful
Enhance/expedite exposure modeling work, minimize lag time
Spatiotemporal coverage key (simulations)

Spatiotemporal resolution
Daily to hourly temporal resolution important for understanding acute effects
Spatial resolution increasingly important considering human activity spaces

Vertical resolution
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Thank You

habre@usc.edu

LA DREAMERs USC ECHO MADRES and COVID-19
Center

MPIs Breton, Bastain, Farzan,
Habre

NIH UH30D023287
MADRES Center
MPIs Breton and Bastain

NIMHD/NIEHS P50MD015705
Los Angeles PRISMS Center

Pl Bui
U54EB022002

Center of Excellence on Environmental Health Disparities Research

MADRES Center | March1,2021

Visit our story map to learn more about
MADRES!

https://arcq.is/1Ty8KHn
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Disproportionate Exposure to Pollution and

Higher Susceptibility

WestHollywbod

Beverly Hills
Pacific
P alisades
alibu
Culyer ity
MADRES Neighborhood (5 ormore) * Hical
=22
-
ot 5
. , Inglewood
CalEnviroScreen 3.0 - Pollution Burden
Hewthorme

Tormanee;s

Pollution Burden (CES 3.0)

Glendale

Los/Angeles
Egstlios
Angeles

Huritmaton
Fark
Bonfh Gate

Lynwood

Compton

>
SR (CriaiBEach
Yo%
/ t=
wh =)

b &

Ancadia

o

y
Rosemeadl 5
" Wonte.

Whittier

N ok

Buena Park

Gar
Wesiminster

L

Sunest Bench Fou

anta Monica

Hawifiorne

Torrance

Garson

COVID19 Case Rates

Glendale

Soulh

- Lyn

Cornpior

L:ong Beach

Arcadia

Current COVID-19 Case Rates ¢

Even when taking population into account,
MADRES neighborhoods still have some of
the highest rates of COVID-19 infections in

Ont

Los Angeles County.

This map shows the current rates of
COVID-19 per 100,000 population as of
today (or lagging one day). Data is updated
daily from the Department of Public
Health's LA County COVID-19 Surveillance
Dashboard.

SHEIAR Click on specific neighborhoods to learn
more. Credit 0A_ EOC_GIS _Unit.
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