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Outline

« Essentially overview 3 recent publications
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« Selected results, e.g.,
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WFM-DOAS (or WFMD) algorithm for S5P
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Method:

» Least-squares fit of simulated radiances to S5P radiances

* Very fast Look-Up-Table (LUT) scheme

»  Quality flagging (e.g., clouds) and bias correction (only for methane) via Machine
Learning (Random Forest; VIIRS for clouds; climatology for methane)

Products:

e CO columns [molec./cm?] and XCO [ppb]; XCH, [ppb]
Differences w.r.t. operational algorithms / products:
 Many as independent algorithms ..., e.g., resulting products:

«  WFMD XCH,: Typically better coverage (incl. some ocean coverage)
«  WFMD CO: Cloud-free only, XCO in addition to CO column, ...



S5P/WFMD products: Validation
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S5P/WFMD products: Comparison with operational products
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S5P/WFMD CO: Some detalls ...
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Elevated CO due to various CO emission hotspots
(urban areas, steel plants, ...)
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S5P/WFMD CO: Californian fires Nov 2018
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S5P/WFMD CO: Elevated CO due to fires
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Main air quality / health-related conclusion:

Even the most polluted city scenes likely comply with the national
ambient air quality standards (10 mgCO/m?3 with 8 h averaging time).
This finding based on dense daily recurrent satellite monitoring is
consistent with isolated ground-based air quality measurements.



S5P/WFMD XCH,: A GHG-CCI product
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S5P/WFMD XCH,: Methane emissions from gas & oil fields
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S5P/WFMD XCH,: Methane emissions from gas & oil fields
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Summary & conclusions

Scientific WFM-DOAS (or WFMD) algorithm to retrieve XCH, and XCO from TROPOMI/S5P

Access to data products (free of charge):
« S5P WFMD XCO: https://www.iup.uni-bremen.de/carbon_ghg/products/tropomi_wfmd/
« S5P WFMD XCH,: http://cci.esa.int/data

Estimated quality of WFMD products (relative to TCCON): Single observation uncertainty (= root-sum-
square of sgl.obs. random and site-to-site systematic differences):

o« XCH,: ~15 ppb (~1%); excluding 1.4 ppb global low bias

o XCO: ~5 ppb (=5%); excluding 4.5 ppb global high bias

Comparison of WFMD & OPERational products:
e Overall good agreement
« Coverage may be significantly different

As shown in this presentation, we started to use these information rich products to obtain information
on various (localized) methane and CO emission sources

See also: https://www.iup.uni-bremen.de/carbon ghg/
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