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TROPOMI CO dataset
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Borsdorff et al. (2020)

Mexico City

Borsdorff et al. (2018b)

Average: 3 to 19 November 2017

https://acp.copernicus.org/preprints/acp-2020-238/acp-2020-238.pdf
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2018GL077045


Posteriori profile retrieval
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Forward model:

Inverse problem:

Regularization:

Total column averaging kernels

c𝑟𝑟𝑟𝑟𝑟𝑟 = 𝑎𝑎 � 𝑥𝑥𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

y = 𝐾𝐾 � 𝑥𝑥𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑒𝑒

y = 𝑐𝑐1, 𝑐𝑐2, … , 𝑐𝑐𝑐𝑐
𝑒𝑒 = (𝑒𝑒1, 𝑒𝑒2, … , 𝑒𝑒𝑒𝑒)

K=
𝑎𝑎1
…
𝑎𝑎𝑚𝑚

𝑥𝑥𝑟𝑟𝑟𝑟𝑟𝑟 = min
𝑥𝑥

𝑦𝑦 − 𝐾𝐾𝐾𝐾 𝑆𝑆𝑒𝑒
2 + 𝑥𝑥 − 𝑥𝑥 𝑅𝑅

2

R = 𝐿𝐿 1
𝑇𝑇∗ 𝐿𝐿 1

simulating profile scaling via a profile retrieval
Borsdorff et al. (2014).

https://amt.copernicus.org/articles/12/5443/2019/


Profile averaging kernels
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”Rabbit Foot Fire" in Idaho, 12th of August 2018 

dofs=1.8
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”Rabbit Foot Fire" in Idaho, 12th of August 2018 

Pole Creek Fire near Provo Utah in September 2018.

BB-Flux: Biomass Burning Flux Measurements
of Trace Gases and Aerosols

Carbon Monoxide in Optically Thick Wildfire Smoke: Evaluating 
TROPOMI Using CU Airborne SOF Column Observations

Jake P. Rowe et al., submitted to ACS 
Earth and Space Chemistry (2022).

https://data.eol.ucar.edu/project/BB-FLUX



”Rabbit Foot Fire" in Idaho, 12th of August 2018 
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TROPOMI CO CAMS-IFS TM5 (a priori)



”Rabbit Foot Fire" in Idaho, 12th of August 2018 
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background (CO<=2.8e18) plume (CO>2.8e18)

dofs=2.2 dofs=1.8Relative to priori profile
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CO over Canada from Siberian wildfires

13 August 2018
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14 August 2018

CO over Canada from Siberian wildfires
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15 August 2018

CO over Canada from Siberian wildfires
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16 August 2018

CO over Canada from Siberian wildfires
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17 August 2018

CO over Canada from Siberian wildfires



CO over Canada from Siberian wildfires

13

17 August 201814 August 2018
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CO over Canada from Siberian wildfires
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dofs=3.0

plume (CO>3e18)

Mean CO Profile
17 August 2018



CO over the Amazon (biomass burning season)
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14 July – 21 August 2019



CO over the Amazon
(before the burning season)
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TROPOMI CO CAMS-IFS TM5 (a priori)

Average CO: 16 July – 1 August 2019



CO over the Amazon
(before the burning season)
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dofs=2.5 Mean CO profile: 
16 July – 1 August
2019



CO over the Amazon
(during the burning season)
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TROPOMI CO CAMS-IFS TM5 (a priori)

Average CO: 1 August – 15 August 2019



CO over the Amazon
(during the burning season)
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dofs=2.5 Mean CO profile:
1 – 15 August
2019



Summary and Conclusions

• TROPOMI CO resolves individual pollution plumes not reflected 
by CAMS-IFS (e.g “Rabbit Foot Fire”, Idaho 2018).

• TROPOMI CO can help to improve quantification of CO 
emissions (e.g. wildfires in Siberia 2018).

• Assimilating TROPOMI CO together with the Averaging Kernels 
will provide vertical information about CO.
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