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Processes responsible for, and spatial
patterns of emissions/deposition within
cities are essentially untested by
observation.
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Biogenic emissions/uptake
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We are interested in neighborhood scale
allocation and interannual trends in
specific processes.

Patterns of CO, emissions/uptake: vehicles, homes, industry, biosphere.

Is cold start the dominant source of NO,; if so what changes in spatial pattern
have occurred are occurring?

Are emissions of household organics (e.g. solvents for paint) competitive with
emissions from vehicles as source of urban reactive carbon? (and therefore urban
aerosol?) (Mcdonald et al. Science 2018)
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Networks are better

Llne Source 45 tC hr1 |
5 36%
accuracy

0.05 50%

X’¥ accuracy
0.01

Mismatch Error (ppm)
Error in Flux Estimate (tC hr'1)

0.005
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Number of Sites

Large numbers of low cost instruments () will out
perform a few state-of-the-art high cost ones (%) for
quantifying emissions within a city.

Turner et al. ACP 2016.
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Network scale
relationships



CO, correlation
length scale
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CO, correlation
length scale

inter-site distance (km)



Emissions per
vehicle
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CO, in the network follows the number of
vehicles on the road but differently at each
location on the map--Exploratorium
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Shusterman et al. ACPD 2018



California regulations require 35%
decrease by 2025

20 |
o
O 10¢
2
2
S |
>
-10 - : |
0 5 10 15

Vehicles per hour

Shusterman et al. ACPD 2018



CO, throughout the network is correlated
with the number of vehicles on the road

MLR factor

MLR factor
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Shusterman et al. ACPD 2018
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Organize correlation with vehicle number
by distance from the highway

2017 Summer (4-8 AM)

distance from highway (m)
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From 2013-2017 we find a ~25% decrease
in emissions/vehicle.
Tabulated data suggests a ~10% decrease.
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Toward more formal
inversions






Conclusions and Outlook

High space and time resolution observations using
networks with multiple chemicals and aerosol
offer a new window into mechanisms affecting
emissions and chemistry in cities.

We are:
 learning to interpret dense networks as more

than the sum of individual instruments.
 learning to think about daily variability in ways
that teach us about processes.
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Red—high resolution map BEACO,N.
Blue—Standard mapping, BAAQMD
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TEMPO - UV/Vis instrument in GEO
actual is twice resolution shown;
hourly in sunlight

NO, concentration
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