
12 G. Kuhlmann et al.: Detectability of CO2 emission plumes of cities and power plants with CO2M mission
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Figure 6. Number of cloud-free plumes of the city of Berlin with at least 100 pixels per month for (a) CO2, (b) NO2 and (c) CO. The
cloud threshold is 1% for CO2, 30% for NO2 and 5% for CO observations. Error bars are obtained by comparing all available satellites. The
number of expected plumes per satellite is 8, 17 and 9 for the CO2, NO2 and CO instrument, respectively.

2015, there is a clear tendency of higher cloud fractions and
correspondingly fewer plume observations in winter than in
summer. The standard deviations shown in the figures as ver-35

tical black bars were estimated from the scatter of observable
plumes using satellites with different equator starting longi-
tudes. The presence of clouds thus reduces the opportunity
for plume detection by a factor as a large as 5 to 6 over the
city of Berlin. The number of observable NO2 plumes per
year (108±8) is about twice as large as for CO2, which is

primarily due to the larger cloud threshold of 30%. For CO5

the number of observable plumes per year is 58±5. The av-
erage number of plumes per satellite and year is thus about 8
(range: 3-13), 9 (4-15) and 17 (7-23) for CO2, CO and NO2,
respectively.

The number of observable plumes varies strongly between10

the individual satellites of a constellation, because the num-
ber of cloud-free days per year is quite small and the over-
pass days are different for different equator starting longi-




