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ABSTRACT

In this study, we composed algorithm of DIAL(Differential Absorption Lidar). we investigated the
absorption spectrum of Oz SO, and NO; dependent on wavelengths using data base UV-Bank and determine
the optimized wavelength model. Here, the selected optimal wavelengths are 292.00(Acn), 295.20(Acx) for Os,
299.38(Aon), 300.05(Aotr) for SO and 448.00(Acn), 449.85(A.) for NO,. In particular, we established the supposed
model of DIAL and simulated the error of measuring distance using the selected optimal wavelength. In the
model-1 with telescope of 300 mm diameter, laser energy of 3 mJ and transmission of 10000 shots, maximum
distances are 4 km for O; measurement and 5 km for SO, and NO; measurements, Also, in the model-II
with telescope of 600 mm diameter, laser energy of 30 m] and transmission of 10000 shots, maximum
distances are 13 km for SO; and NO; measurements.’
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Fig. 1. Flowchart of optimal wavelength model.
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Table 1. The Adsorption Profile of Optimum

Wavelength{4]
ollutants
Wave> O3[1/em’] | SOy[1/em?] | NOy[1/em’]
lengths];
29200 | 5.45x10 ®| 5.66x10 * | 4.501x107
29520 | 4.00x10 8| 958x10 ¥ | 5.73x10%
29938 | 3.72x10 | 1.13x10 ¥ | 1.25x107
30005 |3.22x10 | 1.9x10 ¥ | 1.30x107
448.00 <10® | <10® | 583x10%
449.85 <107 <10 % | 456x10™
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Table 2. The Concentration Profile of SO, NO,
and O; in the Boundary Layer7)

ollutants 2 2 3
Parameters [em™] fem™] [em?]
Background | 1.35x10" | 2.7x10° | 2.0x10"
10x Background | 1.35x10" | 2.7x10" | 2.0x10"
Seoul Min. 24x10" | 1.62x10" | 1.7x10"
Seoul Max. 2.8x10% | 1.89x10" | 8.1x10™
Background: Northern Hemisphere background data
Seoul Min. : Minimal pollution in Seoul

Seoul Max. : Maximal pollution in Seoul
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Table 3. The Model Parameters of Continent Aerosolf8}]
Composure Dust Sulfates l Soot
Size distribution 2
_ 1 In*(r/r )]
function &(r) = const p exp{ W
Distribution I'm = 0.5 pm rm = 0.001 pm rm=0.02 um
parameters =299 d = 31 d=2.2
Concentration 0.39 cm™ 1.61x10%m> 1.05x10%m™
Volume part 0.68 0.30 0.02
Complex A=0.285 pm 1.53-ix1.5x10? 1.53-ix1.5x10° 1.70-ix0.46
refraction A=0.300 pm 1.53-ix8.0x10° 1.52-ix8.0x10? 1.74-ix0.47
index 2=0.440 um 1.53-ix5.0x10° 1.42-ix5.0x10? 1.75-ix0.46
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Fig. 2. Absorption spectra of O3 and SO2 in UV-region.
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Fig. 3. Absorption spectrum of NO2.
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Table 4. Input Parameters of DIAL System.

Parameter of DIAL system Model-I Model-II
Diameter of telescope 30 cm 60 cm
Transparency of telescope 0.8 038
Transparency of analyzer 04 0.4
Transparency of filters 0.3 0.3
Quantumn efficiency of receiver 0.1 0.1

Pulse energy of each wavelength 3.0 mJ 30 mJ

Pulse repetition rate 50 Hz 100 Hz

Space resolution 500 m 1,000 m
Number of shots 1,000 and 10,000 shots 100 and 10,000 shots

oeig £AH 4902 ARFS 2ol B4
30

10

Errors ( % )
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0.1
0

$0,=2.8E+12, NO,=1.89E+12, O,=8.1E+11
[ Diameter=30 cm, Energy= 3 mJ, dL=500 m ]

Fig. 4. Error rates dependent on measuring
distance of SO, NO,, and Os (Mo- del-I).
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of 502 and NO2(Modei-II).
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