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Abstract: The L625 differential absorption lidar (DIAL) is introduced to measure vertical ozone
profiles in the troposphere. System structure, measurement principle and data processing are also
described. Comparison measurements of middle and upper tropospheric ozone are made with a
couple of wavelength pairs of 289~299 nm and 289~308 nm at Hefei. Measurement results show
that the differences between this couple is about 10% . Statistic errors below 10 km altitude are
usually less than 2 X 10" molecules per cubic centimeter in tropospheric ozone measurement by
wavelength pair of 289~308 nm. Systematic errors due to aerosol loading are commonly less than
4% . Characteristics of seasonal variation of tropospheric ozone column contents from 5~ 15 km
altitude are given and analyzed over Hefei. Maximal tropospheric ozone column contents occurred
in the second quarter and minimal contents in the third quarter.
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Fig.1 Simulated backscattering signals derived from 1625

DIAL system and normalized to 4 km altitude

3 L1625 IOt HIE RS

L625 2 5P BT 5 R 50 12 i WOk 241
1 15 S P A R B S WA L. RS
HERIE 2 B . RGEM EEHARSRINE | FR.

[
o
S
3
308 nm 299 nm| 289 nm s
= = &0
8 8 2
g1l = g
£l £ z
2l & P
=S <
TH1 2 dh H3 S
DH2 oH4 A
4
XeCl|S3 S
laser
YAG
laser ........
Trigger Trigger
signal signal

MI1-M3:plan _
C1-C2:concave mirrors §
F1-3:optical filters :
H1-4:harmonic crystals ;
S1-4:splitter mirrors &
PD:dioxides

Control
icomputer

Fig. 2 Schematic diagram of L625 DIAL system
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Table 1 Characteristics of the L625 differential

absorption lidar system

Lasers Nd: YAG XeCl
Wavelength /nm 289 299 308
Pulse energy /m] 12 12 300
Pulse duration /ns 18 18 30
Divergence /mrad <1 <1 <1.5X1.5
Repetition /Hz 10 10 20
Receiver $625 mm, Cassegrain
View of field /mrad 2
Bandwidth of filter /nm  10(289) 10(299) 1(308)
PMTS 9214QBX3
Pre-amplifiers VT120X 3
Multi-channel scalers 914P(150 MHz) X3
Computer Pentium586
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Fig. 3 Ozone vertical profiles measured by L625 DIAL
based on wavelengths of 289 nm and 308 nm
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Fig. 4 Tropospheric ozone vertical profiles measured by
wavelength pairs of 289~308 nm and 289~299 nm,
are shown with +10% error bars at 0. 5 km intervals
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Fig. 5 (a) Tropospheric ozone number density profile
obtained with wavelengths of 289 ~ 308 nm at

night on Jan. 7, 2003; (b) Shows absolute

statistical errors and standard deviations
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Fig. 6 (a) Aerosol extinction profiles at wavelength of 532
nm measured by a mobile lidar, (b) systematic errors
profiles due to aerosol backscattering and extinction.
(a and B are wavelength index of aerosol

backscattering and extinction, respectively)
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Fig. 7 Tropospheric ozone column contents at altitude
from 5 ~ 15 km observed by L1625 DIAL over
Hefei from February 1998 to June 2002
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