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Temporal and Spatial Distribution Characteristics of Ozone Based

on Differential Absorption Lidar in Beijing
Abstract

Fan Guangqiang Zhang Tianshu Fu Yibin Dong Yunsheng Chen Zhenyi
Liu Jianguo Liu Wenqing

(Key Laboratory of Environment Optics and Technology . Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences., Hefei, Anhui 230031

2014-02-24
E £ H

, China)
The differential absorption lidar is an effective tool for measuring ozone distributions. In the haze event,
the differential absorption lidar is carried out to observe the temporal and spatial distribution characteristics of ozone
concentration. The results show that a high ozone pollution process is caused by southwest airflow together with the
influence of subtropical anticyclone in mid June. From the night of June 14 to midday of June 15, ozone concentration
in high altitude reaches above 1.2 X 10 7. And the ozone gas ranging from 1.5 km to 2 km moves down to the
surface. thus causing the increase of surface ozone concentration afternoon on June 15. In the haze period, the
distributions of fine particulates and ozone show different characteristics in different heights. Specifically the near
ground particles completely participate in the photochemical reaction process, while particles and ozone with are more
related to transportation. In addition ozone concentration in clear weather is low and no obvious external input air
mass is observed.
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Fig. 1 Installation position of the differential

absorption lidar
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Fig. 2 Schematic diagram of the differential absorption lidar

Table 1 Key parameters of the differential absorption lidar system
Cell name Parameter
Laser Nd: YAG (266 nm)
Transmitter Raman active gases D, .H,
Shifted wavelength /nm 289, 316, 299
Output energy /m] 10, 9, 13
Telescope Cassegrain
Telescope diameter /mm 400

Receiver

Detector

PMT (Hamamatsu R7400)

Data acquisition analog-digital and photon counter
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Fig. 3 (a) Ozone concentration profiles and (b) statistical errors in different spatial resolutions
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measured by the differential absorption lidar during haze
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Fig. 7 Temporal and spatial distributions of (a) particles extinction coefficient and (b) ozone concentration

measured by the differential absorption lidar during clear day
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