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using space based measurements of XCO2 and XCH4 

Heinrich Bovensmann, 
University of Bremen, Institute of Environmental Physics, Germany,

heinrich.bovensmann@uni-bremen.de

The concentrations of carbon dioxide (CO2) and methane (CH4) in the atmosphere are affected
directly by anthropogenic activity (fossil fuel combustion,  biomass burning, agriculture and
land usage change) and natural phenomena. Adequate knowledge of the sources and sinks of
both gases, as well as the related feedbacks is a pre-requisite for the reliable prediction and
management of the future climate of our planet (see IPCC 2014). In spite of the recognised
importance of this issue, our current understanding about sources and sinks of the greenhouse
gases CO2 and CH4 is still inadequate. Whilst direct measurements of fluxes and ground based
measurements  of  CO2 and  CH4 are  highly  accurate,  they  are  sparse  in  space.  Global
measurements of atmospheric concentrations of CO2 and CH4 from instruments on satellite
platforms can complement the ground based networks to better study and constrain changes in
regional scale surface fluxes. During the last years, data from SCIAMACHY on ENVISAT as
well as from GOSAT have demonstrated that atmospheric columns of CO2 and CH4 provide
unique  information  about  changes  in  greenhouse  gas  fluxes  and  its  linkage  with  climate
feedbacks, despite some limitations in data coverage and quality. In parallel airborne remote
sensing of  XCO2 and  XCH4 using  measurement  techniques  similar  to  those developed for
SCIAMACHY, make substantial progress in demonstrating that emissions from strong local
point  sources  can  be  derived  from  such  measurements.  To  significantly  improve  global
greenhouse gas observation capabilities and extend it to regional to local scale, the CarbonSat
mission concept was proposed to ESA in 2010. The CarbonSat concept aims to determine the
dry  column mixing ratios  of  CO2 and  CH4 with  precision  and high accuracy, high  spatial
resolution (2x3 km2) and good global coverage. These capabilities will enable global imaging of
localized strong emission source areas such as cities, areas of oil/gas production, power plants,
methane seeps, landfills and volcanoes and a better separation of natural and anthropogenic
GHG sources and sinks. The talk will present recent progress made in greenhouse gas research
using  airborne  and  satellite  data  of  CO2 and  CH4 and  will  give  an  outlook  on  future
developments. 
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