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CHE sub - work package
CO, emissions based on TROPOMI NO, + emission factors (TNO)

C02 — NOXSSP ° (COZ /Nox)bottom—up emissions, for example TNO or EDGAR or HTAP
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emission databases

bottom-up emission database TNO (Europe), EDGAR (South America)
- same research group working on EDGAR/HTAP

TROPOMI NO, emissions using DECSO emission inversion algorithm
DECSO (Daily Emission estimates Constrained by Satellite Observations)
TROPOMI NO, daily total column data

0.125°x0.125° grid

multiply TROPOMI NO, emissions with TNO CO,/NO, emission ratio

DECSO references
Mijling and van der A, 2012, doi:10.1029/20121JD017817
Ding et al., 2017, https://doi.org/10.5194/amt-10-925-2017
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TROPOMI DECSO <—2> TNO bottom-up

DECSO NOX emissions [g(NO2)/grid/year] TNQO NOX emissions [g(NO2)/grid/year]
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Similar spatial patterns, TROPOMI shows background (biogenic) NO, emissions not in TNO data
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ratio method

TNO CO,/NO,
emission ratios

note:CO,/NO,

emission ratios v  aow
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TROPOMI NO,-based CO, emissions

TNO CO2 emissions {(2010)

[kg/grid/year]

TNO
combustion
CO, emissions

le+5 le+6 le+7 le+8
TNO kg CO2/grid/year
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TROPOMI biogenic NO,-emissions

1.0e10 Iberia DECS0O(5.1)/TNO(2010} NOX(NO2) emission probability distribution
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filtering biogenic NO, emissions

TNO CO,
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TROPOMI NO,-based-CO, emissions vs TNO

169 Iberia DECSO(5.1)/TNO(2010) CO2 emission prebability distribution
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TROPOMI NO,-based-CO, emissions vs. EDGAR
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conclusions

> realistic industrial CO, emissions (Iberia, South America)
> promising, can be used at least as a “sanity check”

Table 2: Uncertainty analysis on total COZ2 for the lberian peninsula

Table 1: Total annual CO2 emissions and NOx emissions over the Iberian Peninsula.

Emissions [ TNO TNO [DECSO| DECSO | DECSO | Cause of Estimated Possible future improvements
Talyr €0 | Co: | co | Co €0 uncertainty uncertainty
filter - TNC NOx - TNO NOx TNC NOx
= 10 glgriely; = 10° gigriaiyy | > 10° a/gridly Uncertainty in NOx | 2-3 % Further research on DECSO
TNO 0z emissions
= 5109 guigrialyr
2010 3418 | 2907 | 5817 | 3906 3722 Intercountry ratio 10 % Uniform reporting methods
2015 332.1 2716 | 6379 3998 2829 differences

Time differences in | -2 to 16 % per year | Apply the same year for the ratio and the

Emissions DECSO DECSO | DECSO

ratio MNOx emissions
Talyr NO. NO. NO,
filter - - TND N« Correction biogenic | 10 % 1) Other correction methods
= 107 grgridiyr I I - N . . .
2010 149 255 141 NOx emissions 2) I;}|5!|ngu_|sh biogenic and anthropogenic
2015 136 255 137 emissions in DECS0O

> important to use bottom up emissions for year of TROPOMI data (currently 2010 or 2015)
> further investigation of uncertainties, errors

> more tests/refinement S5P biogenic NO, filter

> “weird” spatial patterns CO,/NO, emission ratios
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conclusions continued ...

> results strongly depend on quality bottom-up emissions
> DECSO update: also fit biogenic emissions

> explore different possibilities for applying ratio method
> China, Europe & covid-19: how much less CO,

update: 1 May 2020

important/crucial that NO, and CO, bottom-up emissions have
been constructed in a consistent way (consistent emission
ratios € =2 physically consistent).

using NO, emissions from one source and CO, emission from another source quickly
introduces large uncertainties in emission ratios and thus derived CO, emissions.
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