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Project Methodology

Step 1: Engaging a diverse set of
stakeholders to gauge their
individual needs and to identity
common needs.

Step 2: Identify ways to “scale
up”’ engagement to reach many
stakeholders.
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Abstract

The combination of air quality (AQ) data from satellites and low-cost sensor systems,
along with output from AQ models, have the potential to augment high-quality,
regulatory-grade data in countries with in situ monitoring networks and provide much
needed AQ information in countries without them, including Low and Moderate Income
Countries (LMICs). We demanstrate the potential of free and publicly available USA
National Aeronautics and Space Administration (NASA) resources, which include capacity
building activities, satellite data, and global AQ forecasts, to provide cost-effective, and
reliable AQ information to health and AQ professionals around the world. We provide
illustrative case studies that highlight how global AQ forecasts along with satellite data
may be used to characterize AQ on urban to regional scales, including to quantify
pollution concentrations, identify pollution sources, and track the long-range transport of
pollution. We also provide recommendations to data product developers to facilitate and
broaden usage of NASA resources by health and AQ stakeholders.
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Project Methodology

Stakeholder Decision Making

AQ Forecasts & Alerts
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Step 1: Working with Select Stakeholders

Rio de Janeiro, Brazil &
Quito, Ecuador

ILa Paz & Santa Cruz,
Bolivia

African Centre for

Clean Air (ACCA)




Benefits of Working with International Stakeholders

The HAQAST program focuses on enabling US public and private stakeholders. However,

building relationships with international stakeholders benefits NASA and US interests in
numerous ways, including:

* Providing NASA and local datasets (i.e., data sharing) to US interests abroad [e.g., US embassies
(State Dept.), military (USAPHC), private companies].

* Reducing pollution in other countries positively impacts the health of US citizens living abroad.

* Cost-savings to NASA:

* Access to their datasets that may be used for validation and interpretation of NASA satellite data,
especially 1n “data deserts” (e.g., tropics and subtropics).

* NASA validation instrument deployment and/or maintenance.



Rio de Janeiro & Quito

(ARL 1-6)

Stakeholder needs: demonstrating
spectfic health outcomes related to AQ

Upper management of the health and AQ agencies
of both cities requested that we first show how air
pollution affects health outcomes, using their AQ
monitor data.

data; monitor siting,

Valeria Diaz

Felipe Mandarino
Instituto Pereira Secretaria de

Primary contacts: Kevin Cromar & Ana Prados

Passos in Rio de Ambiente in
Janeiro Quito

Takeaways from Health Analyses

NO, is the strongest indicator
of respiratory morbidity in both
Latin American cities

Studies increase equity of global
epidemiological literature
Directly benefits study
populations by providing
detailed risk information to local
environmental managers
Provide baseline information to
inform future studies involving
satellite-model data applications
tor broader collaborative project

Great! Satellites observe NO, well.

Health Analyses
Quito: 2014-2015
Rio de Janeiro: 20142016

Excess hospitalization risk in Quito (2014-2015)
wor-pollwant model (6 combinations grouped by cokar

s,
‘ Regression Model Risk associations between

respiratory morbidity &
air pollutants in Quito

Daily respiratory
hospital admissions
(Poisson GLM)

Daily air pollution data /
(local monitoring network)

Meteorological data;
Short- and long-term temporal trends;
Major Events (i.e., Rio Olympics)

NYU

Results indicate that their AQ data are

of good quality.
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Facilitating U.S.-Bolivian
collaboration on AQ
issues. A NASA Pandora
instrument (NO,, O,
HCHO) is being
installed by Andrade at
the U.S. Consulate —
Santa Cruz.

B Otha Collaborators
(ARL 1-3)

Stakeholder needs:

smoke monitoring & Marcos Andrade ~ Karen Crespo -
University Mayor Universidad Mayor
de San Andrés in  de San Simon in
La Paz Santa Cruz

alerts

Primary contact: Ana Prados

; Seminario Nivel IlI:
Monitoreo Satelital de la

¥ Calidad del Aire en Bolivia

Universidad Mayor de San Andres AQ Blog

Using satellite data and model output to

monitor transboundary transport of pollution Fecha: 7 de junio, 10 A (hora local Bolivia)
. Duracién: 1 hora (incluye periodo de preguntas/respuestas)
from agricultural fires. Enlace de Inscripcién

Objetivos del Aprendizaje

+ Conocer los instrumentos satelitales y tipos de datos disponibles
para el monitoreo de las particulas

« Conocer herramientas donde encontrar imagenes de la calidad del
aire

« Descargar conjuntos de datos para la deteccion de las particulas

Préximos Seminarios

« Nivel Il (gases traza): Septiembre/octubre 2023

« Nivel lll: Noviembre 2023

viernes, 11 de octubre de 2024 Buscar este blog

Las lluvias ayudaron pero no del todo | Buscar

Las ultimas lluvias han fraido alivio a una parte importante del oriente boliviano. A pesar que
desde hace unos dias se reporté una mejora de la calidad de aire en varias localidades de la
region, no solo gracias a lluvias sino a cambios en la direccion de los vientos, los datos obtenidos
por el fotémetro solar de NASA ubicado en el techo de la Universidad Tecnol6gica Privada de
Santa Cruz (UTEPSA) muestran, para la tltima semana, hasta el 8 de octubre, valores elevados
del espesor Optico de Aerosoles (AOD por sus siglas en inglés). En la siguiente figura se observa
un AOD que varia entre 1.0 y casi 3.0 (recordemos que el AOD es una cantidad adimensional, es
decir no tiene unidades, ver blog del 1 de octubre).

Profesores: Dra. Ana Prados (UMBC/NASA) y Dra. Mariel Friberg
(UMD/NASA)

Seminario en espariol. Se recomienda previamente haber asistido al
seminario de Nivel | o escuchar la gLanac on del mismo

Para mas informacion Unase al grupo de WhatsApp
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Step 2: Scaling up Engagement to all Stakeholders



Cromar’s Tiger Team:

Enabling Stakeholder Access and Utilization of Data Products for
Health and AQ Applications (Fitst Steps)

Potential Users

We developed a website (“one-stop shop”) to

house “out-of-the-box” health and AQ data
products contributed by HAQAST members.

Current Users

Duncan, B. N, Malings, C. A., Knowland, K. E., Anderson, D. C,, Prados, A. I, Keller, C. A,, et al. (2021).
Augmenting the standard operating procedures of health and air quahty stakeholders with NASA resources.

GeoHealth, 5, ¢2021GH000451. hitps://doi.org/10.1029 /2021 GH000451
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NASA GES DISC: https://disc.gsfc.nasa.gov/ & search for “HAQAST”
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Back to mission guides

O HAQAST

Introduction Introduction
Related Projects HAQAST is part of a decade-long effort by NASA's Applied Science Program to re-envision how applied science teams work. The effort began with the Air Quality Applied Science Team (AQAST), which ran
Rasoreas from 2011 — 2016. Recognizing that health was an integral component of applied air quality research, NASA formed the first HAQAST team, which ran fror 916 — 2020. Due to the success of both AQAST
and HAQAST, NASA expanded the newest version of HAQAST (2021 — 2025) to fourteen members composed of air quality and public health scie 1 by Dr. Tracey Holloway at the University of

Data Collections Wisconsin-Madison. Though HAQAST is headquartered at UW-Madison, its members are spread across the U.S_, in government offices and public - rsities.

= [ AST 2021
Data Collections outside GES Our interests are both focused —we use NASA satellite data to help solve real-world public health and air quality problems — and diverse: we \ {on issues from wildfire smoke to diesel H \(\)\S I 2021
DISC emissions. We collaborate with public stakeholders, who help guide our research. We also pursue short-term, high-impact projects % L] vams — you can find out more about
References those here. The HAQAST team provides many additional ways to keep informed about their work, including a newsletter, Twitter, pub”

Related Projects &6%
o o5

This dataset offers MERRA-2 bias- This dataset offers the GEOS-CF . offers hourly and daily The dataset is based on a land-use This dataset offers a detailed look at the To provide a framework of public-
corrected global hourly mean PM2.5 forecasts of surface 03, NO2 . «5 mass concentration for regression model which estimates the monthly, seasonal, and annual averages health-focused air quality indicators that
mass concentration for 2000 to 2024 PM2.5 everywhere in the world, ph © 2021 based on Machine annual surface NO2 concentrations. of tropospheric Nitrogen dioxide (NO2) quantifies country trends in exposure to
based on Machine Learning model. The localized, bias-corrected mode: arning model. The models were vertical column density major air pollutants.

model was trained based on MERRA-2 ... forecasts based on model-observation... crained for the Continental United States ...



https://disc.gsfc.nasa.gov/

ttps:/ /disc.gsfc.nasa.gov/ & search for “HAQAST”

Suggested Applications

o Marran Instituta MASA HEALTH AND AIR QUALITY
i of Urban Management AFPLIED SCIENCES TEAM @ @ @

HAQAST: GEOS-CF Air Quality Forecasts Fact Sheet N o g ants W55 T 51

High-resolution (0.25°) global constituent prediction model

Key Developed by NASA's Global Modeling and Assimilation Office (GMAO)
H|gh||g hts Provides near real-time estimates and forecasts of atmospheric How 1o Use
composition
tep 1 Step 2 tep 3
GEOS-CF is a high-resolution global constituent prediction model .y P . e 2
Dat t Download the data Data Preparation Analysis
atase developed by NASA's Global Modeling and Assimilation Office. It provides
Overview near real-time estimates and forecasts of atmospheric composition, -\ eand - UseP f for NetCOF files or QGIS = €

sualization

offering both gridded data and localized, bias-corrected forecasts.
Use Cases
° Wildfire impact assessment: Researchers used GEOS-CF to simulate Pz s spread and

ozone formation from the May-June 2019 Alberta wildfires, demonstrating its ability to
provide real-time air quality forecasts during severe wildfire events.!

Spatial Resolution 0.25° (~25 km x 25 km)

@ Air quality trends. A global study using GEOS-CF found that COVID-19 restrictions Geographic Coverage Global

reduced MOz concentrations by an average of 18% worldwide from February 2020, with
some cities experiencing up to 60% reductions, often beginning before official Temporal Resolution January 1, 2018 to present (Hourly)
lockdowns.2

E . o . When working with GEOS-CF data, consider using the localized bias-corrected
Healthimpact assessment. Researchers developed a global air quality index using QuickTi forecasts for specific locations of interest. These forecasts incorporate model-
GEOS-CF to assess respiratory health risks among children, providing a framework for uick Tip observation data fusion to provide more accurate predictions for particular

cities to communicate pollution impacts and protect children’s health, particularly in sites.
areas without ground monitoring.3

R Technical Details Contact Quick links
Limitations
Author Website NASA Health and Air Quality
Global Modeling and NASA GMAO Applied Sciences Team
8 Overestimation of asrosols by 20%-50% due to known issues in GEOS-Chem v12.01. Assimilation Office (GMAO) ) (HAQAST)
GEOS CF Data Access Email
This bias may affect the accuracy of particulate matter predictions, particularly in Version: V1 geos-cf-users- NASA GES DISC | HAQAST
regions with high aerosol concentrations. owner@lists nasa.gov NASA Earthdata
. ; . " . L. 1 Saunders. Emily, et al. "GEOS-CF Model Assessment of PM; 5 During Wildfires: Inferring the Impact of PM: » Exposure on Adverse Respiratory &
8 Skill scores for 5-day forecasts are comparable to 1-day hindcasts, indicating limited Cardiovascular Conditions.” international Global Atmospheric Chemistry (IGAC) Sclence Conference. No. GSFC-£-DAA-TN61923. 2018 Dttps i
immmment n |Bnger‘tﬂrm predlc‘tl{ms This Suggests that the modals acc urac‘f ma""' 2 Keller, Chnst;ph-; .et ‘al ‘doml Hvr)pal:( OY(IJVD-'IQ restrictions on the sur‘.ace l:oneen(vabans of nitrogen dioxide and czone.” Atmespheric
not significantly increase for extended forecast periods beyond one day. Chemistry andPhysics 215 (2021): 3556-3592 I (o0 Slogte

3Gisason, Laura A, etal Commumcanngvesp«amrynealtnnska:rmgcmlurenusnga globalavquahtylmex Environment international 159
(2022): 107023. Dttps:dol 0rgNOINNE aowint 2021107023
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Next Steps

Quito & Rio de Janeiro

*  Duncan/Cromar secured additional $ via HQ to support health analysis for Rio de Janeiro.

* Cromar secured additional § (1 y) for two pilot awards funded under NIHES Children’s Environmental
Health Research and Translation Center (CEHRT):

* to understand regional approaches to risk communication, to further refine forecasting of NO,, and
to determine how to approach weighting multiple pollutants for risk communication purposes.

* NASA A.43 Earth Action: Health and Air Quality (HAQ) solicitation:

“Improving public health in Latin America by integrating advanced air pollution forecasting and risk communication
tools 1nto local operations”: Cromar (Pl) with Co-Is Prados and Duncan (submitted in August 2024)

* This project aims to significantly improve air quality management and risk communication in Rio de Janeiro
and Quito by integrating advanced Farth observations that have been validated using local health data.

* This project is designed as direct response to requests from project stakeholders in Latin America to assist in

their ongoing efforts to improve forecasting and risk communication of outdoor air pollution in their cities.
Bolivia?

ACCA?



ACCA

(ARL 1)
Stakeholder needs:
characterizing urban pollution;
smoke monitoring & alerts

Primary contact: Kevin Cromar, Bryan
Duncan

Urban Pollution
Nitrogen Dioxide (TROPOMI)

Kampala City, Uganda, 2019
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Kellen Namusisi Gabriel Okello —
_ African Centre African Centre
for Clean Air for Clean Air
(ACCA) (ACCA)
ACCA’s Mission

“African Centre for Clean Air
(ACCA) applies multi-disciplinary
participatory approaches in
collaboration with actors in policy,
businesses, communities and
academia to co-design evidence
informed solutions to tackle air
pollution to protect people, the
environment and create more livable
spaces that support improved public
health and wellbeing.”
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Lessons L.earned

* Building relationships with governmental stakeholders take time and funding,

o > 1 funding cycle.
o Local academics and NGOs facilitate these relationships.

* “Out-of-the-box” health and AQ data products are required for stakeholders who do not
have the financial resources to invest in capacity building. They also benefit all
stakeholders.

* Stakeholders are often interested in health analyses that show the connection between
pollutants and specific health outcomes (e.g., to justify investment in AQ observations, site
new monitors).



Opportunities

* Many stakeholders are smart and talented scientists, but they are largely resource-starved.

* NASA has the opportunity to enable all stakeholders by creating “out-of-the-box™ health
and AQ data products as well as by building capacity.
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