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INTRODUCTION
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Samuel Langley (1834-1906)
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Inventedbolometer to 

measureinfraredradiation.

Made tablesof infrared

radiationof the moon by

measuringmoon radiationin 

Rocky Mountains



Measurementof CO2 concentrationis 

basedon IR-radiation
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Transmittanceof IR radiationdependson CO2 contentand wavelength



Measurementof CO2 concentrationis 

basedon IR-radiation
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CO2 CONCENTRATION
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AnnualCO2 Concentration
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Charles David Keelingstartedmeasurementsin 1958 in Hawaii. 

His first measurementresult was314 ppm. The first full yearwas

1959, whenaverageconcentrationwas316.0 ppm



Change in annualCO2 Concentration
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Concentrationhasbeenrising2.4 ppm annuallyin 2017



CO2 EMISSIONS
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Consumptionof primaryenergy
(German1850-1900, EIA 1900-1965, BP 1965 - 2017)
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Annualemissionsof fossilfuels
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Cumulativeemissionsfrom Fuels(Gt)
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Emissionsof LandUseand LandUse

Change and Forests(LULUCF) (Gt)
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Deforestationhascaused3 Gt/a CO2 emissions. Removalshasbeen

storing3 Gt/a. Net emissionsare 0.7 Gt/a.



Emissionsfrom Fuelsand LULUCF (Gt)
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LULUCF emissionswere largerthanfuelemissionsbefore

1880



CumulativeEmissionsfrom Fuelsand 

LULUCF (Gt)
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LINEAR MODEL OF CO2 
CONCENTRATION
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Concentrationof CO2 is direct

relatedto cumulativeemissions
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Linearmodel: If emissionsincreasewith 1000 Gt, concentration

will rise with 66 ppm


