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Why measure shipping NOx?

* Nitrogen oxides (NOx = NO, + NO) are important trace gases

In the troposphere.
 They are a key component in tropospheric ozone formation.
e Through reaction with OH, they form HNO, contributing to

acidification.

GOME-2 Instrument:

* launched on MetOp-A in October 2006

* data since January 2007

* 4 channel nadir viewing UV/visible spectrometer
* similarto GOME and SCIAMACHY

" firstin a series of three identical instruments
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» They change the chemistry in remote regions and create health hazards when operat- = 09:30 LT equator crossing

Ing close to coasts.

« As the amount of goods transported increases, so do emissions from ships.

« Ship emissions are currently not strongly regulated but legislation will change in the com-
Ing years.

e Ships emit large amounts of nitrogen oxides into the

Observations:
In GOME-2 NO,, an additional shipping line is apparent
from South Africa to Indonesia. This is the result of

* improved signal to noise ratio (as compared to
SCIAMACHY)

" Increased vessel density and thus emissions on this
route (compare AMVER data. Reasons: ships do no
longer use the Suez Channel as they grow too large
and as they try to avoid pirates (see below)

Longitude There are also hints of other shipping lines but they are
not as clearly detected.

Retrieval of shipping NO,

DOAS Analysis:

o 425-497 nmfitting window

» spectral spike correction to reduce scatter

 liquid water cross-section to remove
interference from water absorption
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Airmass Factors:
« assumption of a 600 m well mixed boundary
layer with NO,

e no correction foraerosolimpacts

Latitude

Figure right: AMVER vessel densities
for June 2003 and 2009 from

http://www.amver.com/density.asp
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