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The goals of SMARTCARB:

» Assess potential benefit of CO and
NO, observations to quantity CO,
emissions from satellite observations

of city and power plant plumes

» Assist in the definition of Sentinel-7
mission requirements



Why point sources?

Cumulative CO, emissions vs. cumulative area
over Europe, based on TNO/MACC-III inventory
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Ditferent source categories are assigned

different typical vertical protiles
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Around Berlin, vertical distribution ot
emissions more similar for NO, & CO,
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Difterent source categories assigned different
temporal profiles (monthly, weekly, daily cycles

Relative amplitude
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. NO, column CO column
XOON signal (ppm) (10> molecules cm2) (108 molecules cm™)
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Sentinel-7, 1 x 1 km? vs. Sentinel-5, 7 x 7 km?
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What this means for plume
identification

 detection limit for
v a plume is about
half the single-
sounding
precision
 detection limit
using NO, for
detecting the CO,
ol meh e her plume is about 0.1
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In this report we focus on the CO, emissions arising from
anthropogenic activities, which constitute an addition of exogenous
carbon in the climate system. We define “fossil CO, emissions” as
the sum of CO, emissions from fossil fuel combustion, process CO,
emissions from cement production, process CO, emissions from

metal (ferrous and non-ferrous) production, and the CO, emissions
from urea production, urea application and agricultural lime.
Emissions from the combustion of biofuel (carbon neutral over one
year) and from large-scale biomass burning (forest fires, peat fires)
are not included.
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A contrasting case: India
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Agricultural burning is a major part
ot the CO (and CO,) budget

From “Tinkle Digest #314, Volume 29"



From MODIS imagery:
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Increasing signal over time, despite
government efforts to stop it
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India approves plan to stop farmers
burning crop residues

Reuters Staff 2 MIN READ ' £

NEW DELHI (Reuters) - India said on Wednesday it would spend 11.52 billion Indian rupees
($177.61 million) over two years on agricultural mechanization to reduce crop residue

burning and bring pollution levels down in and around its capital New Delhi.




Anthropogenic signal (EDGAR
+ GFAS): November 29, 2017
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Conclusions

* |f the goal is the isolation of fossil signals
alone, NO, is the way to go (but may not
work as well for e.g. gas-powered power
plants)

» Very usetul for tlagging CO, plumes for point
source attribution, reducing wind
uncertainties

» CO provides information about lower-
efficiency combustion and biomass burning

 Analysis of all three simultaneously can
facilitate process separation in different
regions



The effect of different NO, decay times




