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Fig.1 Real and simulation lidar
return signals acquired by PML lidar
and L625 lidar

Fig.2 Ratio profile of return signals
by L625 lidar and PML lidar during

rang from 12 to 20km altitude

Fig.3 Distribution of lidar constant vs

altitude calculated with simulation

signals from 30 to 40km altitude
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Fig.4 Six values of lidar constant

measurements and their average
value is 163859

Acerosol optical depth

Fig.5 Distribution of AOD vs

altitude calculated with simulation

signals from 30 to 40km altitude,

mean value is 0.37

Measurement times

Fig.6 Comparisons of AOD measured

by lidar and solar radiometer
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AOD and S data measured by lidar and solar radiometer

Table 1
1 2 3 4 5 6 7 8 9 10
AOD(by lidar) 043 060 0.19 0.37 0.20 019 015 022 019 0.23
AOD(by solar radiometer) night night 0.20 0.40 0.17 0.18 0.18 0.23 night night
S(by lidar) 38.0 352 218 30.0 243 218 181 16.5 205 19.0
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Studies on methods for aerosol optical depth

measurements by lidar

HU Shun-xing, WANG Zhen-zhu, XU Qing-shan, ZHOQU Jun, HU Huan-ling
( Laboratory of Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei 230031, China )

Abstract: A new method is presented to calibrate lidar constant. Atmospheric aerosol
optical depths(AOD) were measured by solar radiometer and lidars were used to acquire
backscattering signals from aerosol free-loading regions 35 to 40 km altitude. Atmospheric
model provides molecular scattering coefficient. Lidar constant can be calculated according
to lidar equation. After lidar constant was calibrated using solar radiometer, aerosol optical
depth can be determined with lidar return signals from 35 to 40 km altitude according to lidar
equation. A good agreement between lidar measurements and solar radiometer measurements
shows that our method for AOD measured by lidar is feasible. This method can be used to

measure AOD on daytime and nighttime.
Key words: atmospheric optics; lidar; aerosol optical depths; solar radiometer; lidar constant
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