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Simultaneous measurements of CO; concentration and temperature profiles in the lower
atmosphere using tree-wavelength DIAL

Yasukuni SHIBATA, Chikao NAGASAWA, and Makoto ABO
Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: We have developed a 1.6 um CO2 DIAL system for simultaneous measurements of the CO2 concentration
and temperature profiles in the lower-atmosphere. Conventionally, we have obtained the CO2 absorption spectrum

profile using the atmospheric temperature profile by the objective analysis near the lidar site. Therefore, the difference

between the actual temperature and the objective analysis temperature deteriorates the accuracy of the CO2 mixing ratio.
For example, the temperature dependence of the CO2 mixing ratio obtained by DIAL measurement is 1.5 ppm/K at 500
m altitude (280 K). Then, we have developed a new CO2 1.6 pm DIAL system with three wavelengths for simultaneous
measurement of atmospheric temperature and COz density profiles. We report simultaneous measurement results of

temporal atmospheric temperature and CO2 mixing ratio profiles and discuss results of the measurement accuracy
improvement of the CO2 mixing ratio by actual temperature measurement.
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Fig. 1 Experimental site set-up during the verification
of CO2 concentration and atmospheric temperature
measurements from the CO2 DIAL and in-situ sensors.
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Fig.2 Comparison of CO:2 concentration and

atmospheric temperature measurements from the CO:
DIAL and in-situ sensors at 10 min average intervals.
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Fig. 3 CO:2 mixing ratio and temperature profiles on 30
Nov., 2016.
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