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A 1.6pm DIAL for high accuracy measurements of vertical CO; concentration and
temperature profiles in lower-atmosphere
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Abstract : A 1.6 um differential absorption lidar (DIAL) to measure vertical CO2 profiles in the lower atmosphere have been
developed. We proposed a method which improves the accuracy of CO2 density measurement by using the atmospheric
temperature profile measured simultaneously with the CO2 absorption line. The value of the retrieved CO2 concentration will
be improved remarkably by processing the iteration assignment of CO2 concentration and temperature profiles measured by
the CO2 DIAL techniques and the pressure profiles provided from objective analysis data. We show that accuracies for CO2
density measurement can be improved significantly by applying the interactive method to this DIAL technique.
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Fig. 1 Temperature profiles at Tateno and Tokyo tower. Fig. 2 Location map.
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Fig.3 Temperature models. (USSD: U. S. Standard, D
USSD-5.0K, @Ground inversion layer, (®Precipitated
inversion layer)
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Fig.5 The retrieval analyses of CO2 density and
temperature profiles using temperature model @.
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Fig.4 The retrieval analyses of CO2 density and
temperature profiles using temperature model O
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Fig.6 The retrieval analyses of CO2 density and
temperature profiles using temperature model (3.
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