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(b) NO2 high noise
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Figure 11. Number of detected plumes with at least 100 pixels (TP≥100 and PPV≥0.80) for one to six satellites with the (a) CO2 low noise
and (b) NO2 high noise scenario. Error bars were estimated from all available satellites with different equator starting longitudes.

Table 8 summarizes the results of the plume detection
for Jänschwalde under the different instrument scenarios. It
shows the number of detected plumes with at least 10 pix-
els and in addition, the number of plumes with at least 10 1005

valid CO2 pixels (cloud cover <1%). Note that in the case of
the much narrower plumes from power plants, fewer pixels
are required to form a useful plume. We classified detections
that include large parts of the background as failed, but still
counted detections that include neighboring plumes as suc- 1010

cessful (e.g. Fig. 13c), because they successfully identified
the location of the plume. Since the classification is not al-
ways unambiguous, we assigned an uncertainty of about ±5
plumes at most.

In the year 2015, the number of detectable plumes with 1015

more than 10 pixels for a constellation of six satellites was
between 40 and 45 for a CO2 instrument with σVEG50 of
0.5, 0.7 and 1.0 ppm. At the same time, the NO2 instrument
detected about 90 plumes for the low and high noise scenario.
When only plumes with more than 10 cloud-free CO2 obser- 1020

vations were considered, the number was reduced to about 70
plumes. For a smaller number of satellites, the number of de-
tectable plumes would be correspondingly smaller. The NO2

instrument detects more plumes because of its lower sensi-
tivity to clouds, which makes it possible to trace the plume 1025

to the source even for partly cloudy scenes. On the other
hand, the NO2 instrument often detects overlapping plumes
(e.g. Boxberg and Schwarze Pumpe), because the instrument
is much more sensitive to small signals further away from
the origin than the CO2 instrument. The mean plume size 1030

was about 100 pixels for the low noise CO2 instrument. The
plumes detected with the high noise CO2 instrument were
about half the size. The NO2 instruments detected a similar
number of CO2 pixels as the low noise CO2 instrument, but
when all detected pixels are counted the number of pixels 1035

doubles.

4 Discussion

4.1 Comparison with previous studies

In this study we investigated whether and how frequently the
CO2 plume of Berlin and power stations can be detected by 1040

different constellations of satellites using either CO2 obser-
vations alone or in combination with observations of the co-
emitted trace gases CO and NO2. To address the question,
high-resolution CO2, CO and NO2 fields were simulated
with the COSMO-GHG model for the year 2015 and used 1045

to generate synthetic XCO2, CO and NO2 satellite observa-




