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Measurement of the Vertical CO, Density Profile Using 1.6 u m DIAL
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Abstract

We have developed a 1.6 u m differential absorption lidar (DIAL) approach to gain high accurate
measurements of vertical carbon dioxide (CO,) profiles. High-accurate vertical CO, profiles are
highly desirable in the inverse method to improve quantification and understanding of the global
sink and source of CO,, and also global climate change. The DIAL operating wavelengths and other
system parameters are decided by the numerical simulation of DIAL performance. The DIAL
system is constructed from the OPO transmitter that is described in the other article of this
conference and the receiving optics that included a near-infrared photomultiplier tube operating at
photon counting mode. According to the measurement results, the DIAL can be achieved the
vertical CO, profile up to 7 km altitude with an error less than 2 % by integration time of 5 hours
and vertical resolution of 500m.
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Table 1. CO, DIAL parameters
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Fig.2 Time-height cross section of th CO, density (2008/3/23
01:38-05:03 : Hino, Tokyo).



