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Abstract: An ozone differential absorption lidar (DIAL) was used to carry out observations of the spa-
tial and temporal distribution of summer ozone concentrations in Hangzhou, China, and to study how
they are influenced by meteorological elements. The WRF-Chem model was used to simulate the char-
acteristics of the ozone distribution, and for the analysis of meteorological factors. The simulated val-
ues for ozone concentration were in good agreement with the observed values obtained using the DI-
AL. In the summer of 2016, ozone pollution occurred on four occasions in 18 days, with each occasion

lasting between two to five days, and with the highest concentration of 550 nl./LL detected. There was
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a highly concentrated ozone layer at an altitude of one to two km, with vertical and horizontal move-

ment having a significant influence on the ozone pollution near the ground. The lowest mean value of

ozone concentration near the ground was 75 nl./L, which occurred around 2:00 am, while the average

highest value was 90 nL/L, which occurred at 12:00 am. The daily ozone concentration near ground

level exhibited diurnal variation, a pattern not apparent in the upper air. The DIAL system was reliable

for the detection of ozone. Conditions of strong solar radiation, high temperature, and low humidity were seen

as being conducive to the formation of ozone, while strong winds and rain had a diffusing effect.
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Tab.1 Key technical parameters of DIAL system

Parameters Specification

Transmitter

Nd: YAG(266 nm)

Laser source

Wavelength/nm 266 289,316
Beam divergence/mrad 0.3
Receiver
Telescope type Cassegrain
Telescope diameter/mm 400
Field of view/mrad 0.5
Detector PMT
Telescope
Aperture /z——‘— 266 nm
= E— \ 289 nm
/ \ s 316 nm
‘ i § \_
\ Grating =3

spectrometer
Laser 266 nm Raman tube Beam expander 266 nm

[Nd:YAG | D, | 289 nm
316 nm

t—————————————Monitoring

266 nr4289 o316 nm
o

L1 1

AM] AM] [AM] Computer
i i ) ok }
A/ l l v Trigger [

Data acquisition —————————— e =1

K1 DIAL &4inRER

Fig. 1 Schematic diagram of DIAL
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Fig.2 Nesting used in WRF-Chem model with two

domains and topographic height (HZ, NJ,

and SH represent Hangzhou, Nanjing and

Shanghai)
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Tab. 2 Key parameters of WRF-Chem model

Items Contents

Lin et al. scheme
RRTM scheme
RRTMG shortwave

Noah land surface model

Microphysics
Longwave radiation
Shortwave radiation
Land surface
Yonsei University scheme
Grell-Freitas

Boundary layer scheme

o ensemble
Cumulus parameterization
scheme

Carbon Bond Mechanism

Gas-phase chemistry
version Z (CBM-2)
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Fig. 3 Temporal and spatial distribution of ozone concentration
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Fig. 4 An hour series of surface ozone concentrations (blue line) , the black of (a). (b) and (¢) represent the hour

series of temperature at 2 m, relative humidity at 2 m and wind velocity at 10 m/s respectively
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