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Considerations on increasing the sensitivity for low coherence Doppler lidar

Kosuke OKUBO, Tatsuo SHIINA
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Abstract: Air pollution by particulate matter such as PM2.5 has become a big problem about negative impact in
the human body near the ground. A Doppler lidar is a useful method for wind measurement because the spatial
distribution of wind can be obtained without disturbing the wind field, while monitoring near the ground
requires high spatiotemporal resolution of a few meters and seconds. We have developed a low coherence
Doppler lidar (LCDL) with a high spatial resolution of 1m. To improve the sensitivity of the lidar, the optical
system was changed from a bistatic system to a coaxial one. Compared to the previous setup, the sensitivity was
improved by about 7 dB on rotating target experiment.
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Fig.1 low coherence Doppler lidar configuration.

Table. 1. Specifications of Low coherence Doppler lidar.

Component Qualification Specification
Transmitter Center wavelength 975 nm
Laser power 0.35W
Coherence length 1m
(Drive current, temperature) 650 mA, 25°C
Receiver Diameter of aperture 75 mm

Bandwidth of balanced detector 200 MHz
250 Msa/s
5 ms

Sampling rate
Sampling time
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Fig.2 Calculation of receiving coupling efficiency versus measurement distance.
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Fig.3 Calculation of receiving coupling efficiency versus measurement distance.
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