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EDF and Google Earth Outreach showed that air pollution

can vary by up to 8x on a city block

Explore: Interactive map and points of
interest

Black carbon  Nitric oxide  Nitrogen dioxide

Black carbon particles come from burning fuel, especially diesel, wood
and coal. High exposure is associated with heart attacks, stroke and

some forms of cancer.
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A mobile monitoring
platform drove the streets
of West Oakland an
average of 30x each.

West Oakland contains a SINGLE
regulatory monitor for PM2.5



To model air pollution, you typically start at the source, and use

information about emissions and weather to estimate the
transport and dilution as pollutants are carried with the wind.

Wind Direction
———————————————

—
—

i i i A|r Pollution Measureme nt
= A \g
()

ﬁ /4:#/_1/\#/



This “forward trajectory” modeling is extremely valuable to

understand who is being impacted
when emissions are known
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Often, events go unreported, or unknown by sources

Wind Direction

EDF “Air Tracker” starts at a
location of interest and works
backwards, or “upwind” to find
the source of air pollution
affecting that location.

Air Pollution Measurement
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When a monitor measures a high concentration of pollution,

higher than nearby concentrations (a “hotspot”), it likely means
that monitor is measuring a plume from a near-by source.
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Air Tracker uses a weather model, stepping backwards in time,

to see where that air (carrying the plume), came from.
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The Air Tracker moves
backwards in time, or

upwind, to find the source

! Air Pollution Hotspot




Air Tracker “maps” the area upwind of a hotspot using a

backwards trajectory model. The source of that hotspot is likely
in the back trajectory outlined by Air Tracker.
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Uncertainty/dilution effects
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Receptor-Based Source Apportionment: Inverse Dispersion

Modeling

Dispersion processes can be calculated in reverse to look upwind and estimate the most
likely area the contributing source(s) was/were located.

We are using the Stochastic Time-Inverted Lagrangian Transport model (STILT), driven by
the High-Resolution Rapid Refresh (HRRR) weather model from NOAA.
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Air Tracker Back Trace showing the area that likely influenced a

measured hotspot on August 8, 2019 in SLC
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Air Tracker Example: Back Trace showing the area that likely

influenced a measured hotspot

PM2.5 e
Hotspot \ i

Wind
Direction




All rRacrer0

o ONTARIO
Air TraCker 4 16 Q ] Saigery QUEBEC
e — Regina
. 5 : Winnij
That air you're breathing, where's it i
been?
AirTracker makes visual connections >
Tracker m kesvi nnect A f\
between the air you are breathing and ° NORTH :
i > = 2 WASHINGTON DAKOTA QuebecCity/ ™ N
the locations of air pollution sources in MONTANA o leruN
/
your city. Users can view back traces, MINNESOTA I
which show where air comes from at Portland Vi ; Montreal . .
R inneapolis Ottawa—— 0 L
any time. SOUTH 7 WISCONSIN /‘y‘ VERMONT g
DAKOTA /
. . . | Toronto
Key interactive features include: ERFa0N \DAHO McHio e NEW
HAMPSHIRE
) . ) . WYOMING / 2 NEW YORK
e View real-time air pollution and Chicago L/ MASSACHUSETTS
: . 10WA %
wind measurements across your @ NERANBIN oF ik
city. Click on a blue circle, Salt AR Gty nSYLVANIA New York
indicating an available city. Once Saft:tnka Chy. UT LRI D AN OHIO| Pittsburgh, PA Philadelphia
the region has loaded, click on a Lyl United States ndianapolis T T RRRVEARD, N
circle to see these sensor Sacramento SIeH St. Louis e DE
1\ COLORADO KANGAS JELY Washington
MeaslTomanis S Erariciico MISSOURI VIRGINIA
o
s o KENTUCKY VIRGINIA
" an Jose
e Click anywhere in the dotted CALIFORNIA Las Vegas Nesgvﬂle
region of the city to create a back A OKLAHOMA TENNESSEE oNorTH
trace that "looks upwind" to see ) Chadotte
" ARKANSAS
where the air came from to end Los Angeles ARIZONA NEW MEXICO Atlanta SOUTH
up at that location, at that time. 5 o MISSISSIPPI ° CAROLINA
SanDiego Phoenix e Dafien ALABAMAL GEbRGIA
* When examining a city, explore =32 b ‘ X
past air pollution measurements BAJA — - Blodadudreziig et "
and back traces to learn more CALIFORNIA SONORA Sy Austin HQn LOUISIANA Jadkoomee
about areas that may influence air CHIHUAHUAL_ \ B | Houston, T
quality in a neighborhood. Choose E i  San‘Antoni Orlando
a day on the timeline and click the % COAHUILA® Y oTampa
2
clock in the lower left to explore S 1 FLORID
data within that day. % HyEEEAAHY L Miami
o Gulf of
cALIFRIA sUR  SINALOA puRaNGo Monterrey. Mexico =
Mexico AMAuLIPAs Bahamas
Hayana +
SAN LUIS .
NAYARIT POTOSI s o Map Satellite
Meérida nein roranus
lajara 4
S 0. OURNAJUATY e Map data 2022 Google, INEGI_ Terms of Use.
THE

EDF @

ENVIRONMENTAL ™%
DEFENSE FUND*

Finding the ways that work

CREATE Lab

Community Robotics, Education and Technology Empowerment

UNIVERSITY
OF UTAH"



Air Tracker
Clinton C403 AirNow
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Air Tracker: In Progress

* Improve in-tool communications/explanations of the science
* Incorporate feedback from Focus Groups and User Testing

* Work with partners in Houston to expand functionality/features and
build out Use Cases
* Benzene Alert System
* Mobile measurement route planning

* APl access to grab static maps of single trajectories from a specific
time/location

* Analysis features: 1. Heat maps, 2. Weather model performance
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Questions?

Tammy Thompson tthompson@edf.org

Alex Franco afranco@edf.org




