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Figure 8. Example of plume detection with CO2M’s CO2 and NO2 instrument and Sentinel-5’s NO2 instrument on 21 April 2015. Signif-
icant pixels detected by the algorithm are highlighted as black crosses. The outlines of the true CO2 and NO2 plumes based on the XBER

tracers are overlaid as solid and dashed lines, respectively. (a) Low-noise CO2 instrument. (b) high-noise CO2 instrument. (c) High-noise
NO2 instrument on the CO2M satellite. (d) NO2 instrument on Sentinel-5.

Table 7. Number of CO2 plumes from Berlin and 5th, 50th and 95th percentiles of the number of detected CO2 pixels (TP if PPV ≥ 0.8
and cloud fraction < 1%) for a constellation of six CO2M satellites or one Sentinel-5 satellite. The maximum number of detectable plumes
would be 50, corresponding to all potentially useful plumes with at least 100 CO2 pixels with values of the tracer XBER above a threshold
of 0.05 ppm.

Instrument scenario Plumes with ≥100 CO2 pixels Plume size at percentile
number percentage (%) 5th 50th 95th

CO2 low noise 16±1 32±3 0 5 323
CO2 medium noise 10±1 20±3 0 3 261
CO2 high noise 6±1 12±2 0 7 181
NO2 low noise 34±1 68±2 52 294 600
NO2 high noise 35±2 70±3 50 279 527
NO2 Sentinel-5 10±2 20±3 0 140 396




