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Carbon  dioxide  (CO2)  and  methane  (CH4)  are  the  two  most  important  anthropogenic 
greenhouse gases causing global climate change. Global emissions of both are continuing to 
increase  significantly.  A  better  understanding  of  their  fluxes  between  Earth  surface  and 
atmosphere incl. the underlying processes is important in order to reliably predict the future 
climate.  Global  satellite  observations  of  atmospheric  CO2 and  CH4 have  the  potential  to 
provide important missing information on regional CO2 and CH4 surface fluxes, if precise and 
accurate enough and if sensitive to near-surface greenhouse gas concentration changes. With 
passive satellite remote sensing this is now in reach using reflected solar radiation in the near-
infrared/shortwave-infrared (NIR/SWIR) spectral region. SCIAMACHY was the first satellite 
instrument performing this type of measurements. The SCIAMACHY time series is currently 
being continued with the Japanese GOSAT satellite which has been successfully launched in 
January 2009. Using similar instrumentation on airplanes, it was demonstrated that passive 
remote sensing is also capable to estimate emissions of CO2 and CH4 on point source scale, 
including CO2 from power plants and CH4 from coal mine venting. To provide in the future 
unique  high  spatial  resolution  imaging  information  on  CO2 and  CH4  the  Institute  of 
Environmental  Physics  (IUP)  of  the  University  of  Bremen  in  collaboration  with  its 
international  partners  has  proposed  the  CarbonSat  mission  concept  in  2010  to  ESA. 
CarbonSat was selected by ESA as Earth Explorer Opportunity candidate mission and entered 
in 2012 phase A/B1 studies. CarbonSat aims to deliver  global data sets of XCO2 and XCH4 

with at least one order of magnitude higher number of cloud free measurements than GOSAT 
and OCO and one order of magnitude better spatial coverage than OCO, due to CarbonSat’s 
large swath (goal: 500 km) continuous across track coverage with 2 x 2 km2 spatial resolution. 
In this talk the key ideas behind the CarbonSat concept will be summarized and the CarbonSat 
Earth Explorer Mission concept will be presented.
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