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Abstract: Lidar has the advantages of long detection distance, high detection accuracy, high temporal and
spatial resolution, and diverse detection parameters, which is an important method for atmospheric detection.
Compared with the lidar working at visible wavelength, 1.5 um atmospheric detection lidar has unique
advantages, including eye-safe, all-fiber structure, able to penetrate clouds and fog, and 24 hour continuous
detection. In 2015, the world's first single-photon frequency up-conversion aerosol detection lidar was born,
achieving continuous detection of aerosol distribution with high spatial and temporal resolution at a distance of 6 km.
The representative development of 1.5 pm atmospheric detection lidar in recent years was introduced. In terms of
detection methods, direct detection lidar and coherent detection lidar were introduced respectively. Direct
detection lidar includes single-photon frequency up-conversion aerosol detection lidar, single-photon frequency
up-conversion wind measurement lidar, superconducting dual-frequency wind measurement lidar,
superconducting polarization lidar, multimode fiber-coupled single-photon cloud detection lidar and single-photon
sensitivity free-space distributed spectral detection lidar. Coherent lidar includes the polarization detection
coherent lidar, Golay coding coherent wind lidar and the atmospheric multi-parameter detection coherent lidar.

The detection targets of these lidars include atmospheric aerosol (cloud), visibility, polarization, wind profile, gas
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concentration, precipitation (raindrop size distribution), etc.. Some of them have the ability to detect multiple

parameters simultaneously.

Key words: 1.5 um lidar;  aerosol and cloud;

raindrop size distribution
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Fig.l System layout of the up-conversion single-photon lidar
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Fig.4 Schematic of the frequency up-conversion Doppler wind lidar
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(b) calibration layout of the lidar receiver
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Fig.18 (a) CNR distribution of S states, (b) CNR distribution of P states and (c) distribution of depolarization ratio measured by the polarization CDL
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Fig.20 Laser pulse sequence. (a) Golay coding seed laser output;
(b) Amplified laser sequence without feedback control;
(c) Modulated Golay coding seed laser output; (d) Amplified
laser sequence output with feedback control; (e) Enlarged

waveform of (d)
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Fig.23 A precipitation process observed by the CDWL during 19-20
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