Living Next to Warehouses: Daily NO, Pollution Patterns

around Warehouses Revealed by Satellite
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ng Activities Lead to Higher NO, Levels and Distinct NO, Daytime Variation

Average truck VKT and NO, increase across Diurnal NO, enhancement relative
warehouse density deciles to 1300-1400
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THE PROBLEM
Warehouses drive truck-related NO, pollution

TEMPO VCD: Aug 2023-July 2024
VKT: Vehicles Kilometers Travelled

In tracts with higher warehouse
density:

« Higher NO, daytime pollution.
* Morning enhancement.
* Absence of afternoon recovery.

Spearman r = 0.71* CONUS
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Higher NO, near
warehouses is driven by
increased truck activity,
which declines
throughout the day—
more sharply in
warehouse-dense areas.
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Hourly NO, oscrvati‘ons across the U.S.
reveal the full daytime dynamics.
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*Illustration generated with assistance from
ChatGPT (OpenATI) and refined by the authors.

Characterizing “Warehouse Density” . T2 S 6 9AM 12 3P 6P 9P
Hour of day
- T ~. [Creating 57 P G BTG ] Higher Warehouse Density in Socioeconomically Disadvantaged Communities

1000

Hourly average truck count (per year)

Mean daily truck count (count per day)

’ \
1 \ eaCh wa rehouse 500 More <«— Non-Hispanic white (-0.46*) —» Less
g 2 o) Higher «—  Income level (-0.25*) ~ —» Lower
> .. . .
!n each census tract, identifying z Higher < High education rate (0.22°) —» Lower Tracts with higher warehouse density tend to
intersecting warehouse buffers e 4007 | neree  TotlVKT(055)  —>Higher have:
© Lower <«— Truck VKT (0.42%) —>» Higher . N . .
Defining “warehouse density” “5‘, 300 Lower<— P-weighted NO, (0.80°) —> Higher *Less non-Hispanic White residents;
o *Lower median household income;
as number of warehouse 5 . - .
buffers that overlap at least 5 200 *Less people with university degree or
50% of the census tract area. E higher education;
® 1004 *Higher total VKT and truck VKT;
b . . .
T TR, R e *Higher population-weighted NO,.
N . X 0-
density for this tract is 3. ) 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th




