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Differential Absorption Lidar for Environmental SO, Measurements
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Abstract In this paper a new technique of differential absorption lidar (DIAL) was presented for environmental SO,
measurements. The fourth harmonic of Nd: YAG laser was used to pump CH, and D; gas cell, and their first Stokes
Raman-shifted wavelengths of 288. 38 nm and 289. 04 nm were gotten. Laser beam of 289. 04 nm is rather strongly
absorbed by SO, , but another laser beam of 288. 38 nm is weakly absorbed. This wavelength pair of 288. 38 nm and
289. 04 nm can be used to measure environmental SO, concentrations. Based on this technique, a SO, DIAL was
constructed. SO, actual measurements and primary studies were also carried out at lidar located site. Measurement

errors were analyzed and evaluated. SO, concentrations measured by SO, DIAL are comparable with results obtained

September, 2004

by SO, analyzer.
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Table 1 SO, concentration measured by DIAL and analyzer provided by Hefei Environmental Office

Date 3th, Aug. 8th, Aug. 9th, Aug. 12th, Aug. 22th, Aug.
Weather condition Sunny Cloudy Cloudy Thin drizzle Cloudy
Visibility /km 20 25 10 7 20
SO, Lidar (average) 14.5 5.92 13.5 0. 87 3.8
concentration Lidar(min. altitude) 2.42 —0. 87 — — 1.5
/X107° Analyzer 2.1 —2.4 — - 0.4

SO, analyzer is about 14 m above ground mounted on top of a three-floor builder.
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Table 2 Cross sections of absorption gases and their effects on SO, measurements

Absorption cross section Differential absorption Mixing Errors of SO,

Gases 288. 38 nm 289. 04 nm cross section /nm ratio /X107*
SO, 6.6894 X107 " 9.5255X10° " 2.836X107 "

O; 1.6802X107 1.5761 X107 1.041X107" 40X107° —14.6
NO, 7.5X107% 7.9X107% —4,0X107% 50X107° 0.7
CH,O 4,175X107% 3.529X107% 6.46X107% 10X107° —0.23
CO; 1.87X107% 1.7X107% 1.7X107% 0. 00033 —0.002

O, 4,144X107% 3.97X107% 1.74X107% 0.21 —0.13
HNO; 6.92X107% 6.6X10"% 3.2X107% 10Xx10°° —0.001
H,O 9.284X10°% 9.044X107% 2.4X107% 0.012 —0.01

SO, W W 8 i 26 iR 22 & 7™ A& SO, W I
RN, KEHIE SO, Wi 2 —1F LB H

MER) TAE. SO, 7E06 IR T Ak % A RE » X 4 T
T A T AR R R At R R . B H SO, )
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