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Use of Ceilometers in Aerosol Observations: Lidar-Ceilometer Comparison Experiments
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Abstract: Performance of a ceilometer (Lufft CHM 15k) was compared with the backscattering lidar used in the Asian

dust and aerosol lidar observation network (AD-Net). The signal-to-noise ratio of the ceilometer (1064 nm) was almost

comparable to that of the 1064-nm channel of the AD-Net lidar in the lower troposphere, and the results demonstrated

that the ceilometer can be used in aerosol observations. Calibration of the system constant is a common problem with

ceilometers where the sensitivity is not high enough to measure reference Rayleigh scattering signals from the aerosol-

free atmosphere. The comparison with the AD-Net lidar showed that the calibration method using integrated
backscattering signals from water clouds can be applied also to CHM 15k that employs a photon counting receiver, if

the receiver response is properly corrected.
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Fig.1. Time-Height indication of attenuated
backscattering coefficients at 1064 nm (upper)
measured with CHM 15k and (lower) the standard
AD-Net lidar (Nov. 16-21, 2015, Tsukuba).
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Fig.2. Time-Height indication of attenuated
backscattering coefficients at 1064 nm (upper)
measured with CHM 15k and (lower) the 1064-nm
channel of standard AD-Net lidar (Nov. 21, 2015,
Tsukuba).
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Fig.3. Comparison of attenuated backscattering
coefficient profiles measured with CHM 15k and the
AD-Net NIES lidar for cloud free case.

Fig.4. Comparison of attenuated backscattering
coefficient profiles measured with CHM 15k and the
AD-Net NIES lidar for cloud case.
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Fig. 5. S* derived from CHM 15k (1064 nm) and AD-
Net NIES lidar (1064 nm and 532 nm) for Nov. 19
and Nov. 21, 2015. (The sensitivity of CHM 15k is
scaled.) Integrated depolarization ratio derived from
AD-Net lidar (5632 nm) is also shown.
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