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Why measure shipping NOx?

» Nitrogen oxides (NOx = NO, + NO) are important trace gases S5P April - October 2018, clear filter 1° S5P April - October 2018, clear filter 1°
in the troposphere. » vono. | N ]
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« As the amount of goods transported increases, so do emissions from ships.
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in the coming years, in particular in selected emission control areas. 4 imoloc e A inolos ]
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« 3.5x7 km’pixel size at nadir
« dally global coverage
« data from April - October 2018 has been used

Figure 3: Examples for filtered S5P NO, maps for different regions. Different colour scales have been used to highlight shipping lanes

Observations:
 NO, from international shipping can be detected as distinct lines of enhanced NO, in

many regions of the world

« In addition to shipping lanes already detected in earlier satellite measurements, more
lines become visible such as in the Mediterranean Sea east of Italy, around Greece, in
the Baltic sea, east of Borneo, from Korea towards the passage south of Hokkaido and
the shipping lane off the coast of China and towards Beijing (Fig. 3)

« In the Persian Gulf, NO, from flaring is apparent as localised NO, spots

« although this is just 7 months of S5P data, the noise is already very low

« absolute values and the width of the retrieved lanes depends critically on the width of the
filter used (see Fig. 5)

« smaller filter width results in more narrow lines and detection of additional signals (see
Figure 4), but NO, columns decrease as more background signal is removed

DOAS Analysis:
o« 425-465nm, [lUP-UB fits, destriped

https://commons.wikimedia.org/w/index.php?curid

Stratospheric Correction:
« reference sectoroverthe Pacific (180°-220° E)

Airmass Factors:
« assumption of a600 m well mixed boundary layer with No,

* no correction for aerosol impacts

Cloud treatment:
« filtering for cloud radiances < 50% unless noted otherwise
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but increases noise as less measurements
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Figure 1: NO, shipping signal between India and Indonesia for
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