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Table 1 Simulation parameter

Wavelength pairs A/B
280~285 nm 0. 806
285~290 nm 0.835
290~295 nm 0. 885
295~300 nm 0.915
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280 nm~3. 96 X 10" % m*
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Fig. 1 Simulation results
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Fig. 2 Return signal intensity ratio is 0. 96
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Noise Effect on Ozone DIAL Night Time Measurement in the Troposphere

CAO Nian-wen', YANG Feng-kai', SHI Jian-zhong', Tetsuo Fukuchi®
(1 School of Atmospheric Physicss Nanjing University of Information Science & Technology, Nanjing 210044, China)
(2 Electrical Physics Department » Komae Research Laboratory . Central Research Institute of the Electric
Power Industry ., Tokyo, Japan)

Abstract: The uncertainty of ozone differential absorption lidar (DIAL) measurements due to the effect of
background noise is presented. The effect of background noise on ozone concentration profiles is
proportional to the background intensity and the ratio of return signal intensities at “on” and “off”
wavelength. Analysis suggests that an appropriate return signal intensity ratio can make the effect of
background signal very small, negligible. The simulations based on the analysis coincide with the
experimental results. The experimental results show that the impact of background signal is negligible at an
appropriate return signal intensity ratio of 0. 96 at wavelength pair (280 nm,285 nm). In case of unknown
background intensity, we can adjust the laser pulse energy levels at the two wavelengths to obtain an
appropriate return signal intensity ratio on the oscilloscope to suppress the impact of background signal and
ensure the accuracy of night time ozone measurements.

Key words: Differential absorption lidar (DIAL); Ozone; Background noise



