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Consistency research of atmospheric detection lidar network observations

WANG Lidong', GUO Chang', ZHAO Yiming', DAI Xuebing', XU Zhaopeng®>, HU Zhiheng®, SHANG Yanan', PAN Chao'
(1. Beijing Research Institute of Telemetry, Beijing 100076, China;
2. China Centre For Resources Satellite Data and Application, Beijing 100094, China)

Abstract: Laser remote sensing is of great significance for studying aerosol and cloud microphysical properties, radiation forc-
ing effects, and pollutant transport by obtaining vertical distributions of aerosols and clouds. In practical applications, lidar is affect-
ed by laser energy, divergence angle and transmittance, which will lead to inconsistent detection data of each radar against the same
target. With the gradual scaling-up and normalization of ground-based atmospheric detection lidars, the study of network observation
consistency is of great significance. Based on the self-calibration of the lidar system, the solar photometer and atmospheric molecu-
lar model are used to ensure that the echo signal of each laser radar is comparable. Through the detection target consistency compar-
sion test by the laser radar network observation, the consistency accuracy of the radar system detection is verified. The results show
that: after calibration, the relative deviation of range corrected signal in 532 nm channel is reduced from 64.89% to 22.16% in height
range of 1~2 km, from 49.26% to 8.90% in height range of 2~5 km, and from 46.83% to 10.91% in height range of 9.5~11.5 km.
The relative deviation of depolarization ratio in 532 nm is reduced from 69.68% to 20.68% in height range of 1~2 km, from 71.24%
to 6.69% in height range of 2~5 km, and from 140.24% to 9.02% in height range of 9.5~11.5 km. The relative deviation of backscat-
tering coefficient in 532 nm is reduced from 37.45% to 23.63% in height range of 1~2 km, from 29.15% to 21.45% in height range
of 2~5 km, and from 76.02% to 24.16% in height range of 9.5~11.5 km. The networked lidar have good consistency, and can play an
important role in the fields of multi-site high-precision detection, climate change research, carbon emission monitoring, and environ-

mental research, which can provide high-quality and effective data for the study of large-scale atmospheric changes.
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diagram and physical picture
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A1 RARMBAEF L R AHAKIRAT
Table 1 Atmospheric detection lidar system

technical indicators
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Table 2 Calculation results from the relative error of the corrected signal in 532 nm channel

kg 1 km~2 km 2 km~5 km 9.5 km~11.5 km

i if bR e il bR e b il bR e
15 64.89% 18.19% 37.61% 4.92% 46.83% 6.95%
2% 58.54% 19.49% 35.79% 8.90% 44.61% 10.81%
35 57.01% 16.07% 38.57% 3.67% 34.02% 7.56%
4% \\ \ \\ \\ \\ \
5% 43.32% 22.16% 34.25% 5.73% 33.08% 6.24%
6% 45.27% 20.81% 29.25% 5.38% 27.19% 7.85%
755 59.78% 14.26% 24.98% 4.87% 32.92% 10.91%
85 55.04% 14.39% 49.26% 3.43% 33.52% 7.47%
95 54.51% 13.12% 31.55% 5.47% 35.51% 5.28%

#3 532nmiBfRriastiz 2t 4R
Table 3 Calculation results from the relative error of depolarization ratio in 532 nm channel
S 1 km~2 km 2 km~5 km 9.5 km~11.5 km

PIE i PR I PRE i bR I PIE i PR e
15 46.62% 18.33% 42.27% 5.55% 116.45% 9.02%
25 41.43% 20.41% 51.18% 6.69% 120.02% 6.33%
3% 61.29% 12.10% 43.16% 3.25% 140.24% 4.88%
4% \ \\ \ \\ \ \
5% 42.26% 20.68% 39.30% 4.02% 92.08% 5.56%
6% 40.33% 20.64% 55.28% 6.64% 103.72% 5.18%
75 60.94% 17.70% 68.5% 5.29% 123.77% 6.18%
85 69.68% 13.45% 71.24% 4.84% 125.55% 5.55%
9% 41.89% 11.63% 63.67% 2.81% 125.70% 3.14%

A4 532nmJsmHAHE T AR A LR
Table 4 Calculation results from the relative error of backscatter coefficient in 532 nm channel

ke 1 km~2 km 2 km~5 km 9.5 km~11.5 km

PRE Hi BsE Ji P s i bRE s i BsE JF
15 25.27% 21.40% 10.16% 9.77% 45.30% 9.39%
2% 37.45% 23.63% 27.40% 19.04% 9.45% 7.34%
3% 17.99% 11.56% 18.70% 5.08% 29.09% 4.38%
4% \\ \\ \\ \\ \\ \\
5% 30.30% 23.37% 28.63% 12.44% 8.37% 6.40%
6% 31.38% 21.86% 17.96% 11.89% 65.62% 12.69%
755 23.92% 17.98% 23.36% 12.36% 76.02% 24.16%
84 36.68% 16.46% 29.15% 21.45% 69.22% 22.80%
9% 14.80% 14.42% 27.94% 13.02% 59.56% 13.26%
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