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Geometric Form Factor Retrieval Method for Ground-Based Lidar Based on

Ground-Based and Space-Borne Synchronous Observation Data

Qi Baiyu, Chen Siying, Zhang Yinchao, Chen He, Guo Pan
School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China

Abstract To effectively retrieve the geometric form factor of the ground-based lidar and to modify the echoed signal
in transition region, a new geometric form factor retrieval method is proposed. The method takes advantage of the
characteristic of space-borne lidar (Cloud Aerosol Lidar Infrared Pathfinder Satellite Observation, CALIPSO) that it
can cover the detection transition area of the ground-based lidar. The geometric form factors in off-axial and coaxial
modes are determined by the use of simultaneous lidar measurement data from the space-borne lidar and the ground-
based lidar. The results are compared to the results of comprehensive Raman-Mie method and Su Jia's method. In
the transition region of the geometric form factor, the average relative errors of the aerosol backscatter coefficient
can be improved by 25.4% and 10.4% compared to those of Su Jia’'s method in off-axial and coaxial modes,
respectively. This method overcomes the uncertainties caused by assumptive uniformity of the atmosphere in the
horizontal measurement method of the elastic scattering lidar. It is more suitable for the widely-used elastic
scattering lidar. The geometric form factor of the ground-based lidar can be routinely calibrated by use of the regular
transit time of CALIPSO with stable features.
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Table 1 Main instrument parameters of CALIOP and BIT-Lidar

Characteristic CALIOP value BIT-Lidar value
Wavelength /nm 532, 1064 532
Pulse energy /m] 110 150
Repetition frequency /Hz 20.25 20
Telescope diameter /m 1 0.4

Vertical resolution /m 30-60 2.5 (Mie channel)

30 (Raman channel)
Horizontal resolution /m 333
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