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ABSTRACT

In this study. we composed algorithm for DIAL(Differential Absorption Lidar). We
investigated the absorption spectrum of Oz, SOz and NOz dependent on wavelengths
using data base UV-Bank and determined the optimized wavelength model. Here, the
selected optimal wavelengths are 292.00(An), 295.20(A) for Oz, 299.38(Acn).
300.05(r) for SOz and 448.00(An), 449.85(kx) for NOg. In particular. we estab-
lished the supposed model of DIAL and simulated the error of measuring distance
using the selected optimal wavelength. In the model-] with telescope of 300 mm
diameter. laser energy of 3 mJ and transmission of 10000 shots, maximum distances
are 4 km for O3 measurement and 5 km for SOz and NO2 measurements. Also, in the
model-1I with telescope of 600 mm diameter, laser energy of 30 mJ and transmission
of 10000 shots, maximum distances are 13 km for SO2 and NO2 measurements.
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Table 1. The absorption profile of optimum
wavelength®

Table 2. The concentration profile of SO,
NO, and O3 in the boundary layer”

. Pollutants 03 S0 NO,

lengths(nm) (1/em¥) (1/er®) (1/em®)
292.00 5.45x10" ] 5.66x10™"° [ 4.501x10®
295.20 4.00x107®| 9.58x10™"° | 5.73x10°%.
299.38 3.72x10™ | 1.13x107 | 1.25x10°"°
300.05 3.22x107°} 1.9x10™ | 1.30x10™
448.00 <10® | <10® |583x107"
449.85 <102 | <10%® | 4.56%x1078
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Table 3. The model parameters of continent aeroso

Pollutants S0; NO:; O3
Parameters (em™) (em™®) {em®)
Background  {1.35%10%} 2.7x10" | 2.0x10"
10x Background [ 1.35x10" | 2.7x10" | 2.0x10"
Seoul Min. 2.4x10" | 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 Seou!
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Composure Dust Sulfates Soot
Size distribution 1 In%(r/ry)
function &(r) = const r exp{ 2In¥(d) ]
Distribution m=0.5 ym rm=0.001 ym rm=0.02 ym
parameters d=2.99 d=3.1 d=2.2
Concentration 0.39 cm™ 1.61x10%m™ 1.05%10%m™
Volume part 0.68 0.30 0.02
‘ A=0.285 um 1.58-ix1.5%x107 1.53-1%1.5%10? 1.70-ix0.46
Complex 3 9 .
fraction ind A=0.300 ym 1.53-ix8.0%10 1.52-{x8.0x10 1.74-1x0.47
refraction index .
A=0.440 ym 1.53-ix5.0%x10° 1.42-ix5.0x107° 1.75-1%0.46




3. SOz, NO2 ® O3 7t29|

eI SE SIREE S

Fig. 29 Fig. 32 S02. NOg, O3 7t29 &4 &
Ao gt wg o E=A L Yveld AAE & stx
of i HA g e 2o AAE wlo]Eof
A Mdsojol Hled SO8 NO:9 &4 G A
g #33 9&4L 290~320 nm3 400~470
nmel| A Hzgkg Jehn, F713Q g FHo
2 B¥H 1 3ith S0:% NO; 7129 &3 & 938
o AEFF WA B3 FHE Fe AL A
§ AAE Adste 245 AP dEEe A
Al sted 3o st

Fig. 2014 Ozl @t FdAA e o o &4
& 260~320 nmellA B} &2ditt. UV-Bank&
ol g3t FAHA FHE Y 276~295 nm
Aol 71 Aol ol F8 olfre te 2
ot A, o] dig TR Azpr) 260~
300 nmell A 714 29, Mgy 2HEY 94o] o]
of £ &< WL MhgEss A 23 A
7t golNe w71 B3 & AdgsrE AR &
4 guHo] A7) W Feo] Zxrst dojict X,
300 nmEe 71 #7FolA SO &4 GRAEL O3
o] F4 ¢HARY 282 g7]7} SO.2 L9=]
UTH, 09 24 FVEE oA "k AR,
278~290 nm ¥9< 290~300 nmst A3 3l
039 SO:8 23X Y o e 44E AMRE 4 U

SO2% Os7F29] 296~313 nm®} 252.5~310
nm FYoly FFEAAL Fig. 20 Jehd sie)
o] 431~556 nm B E SO 039 &+
& ZAY 4 Jdeov, Fig. 39Me Ho 28§
NOzol g F4& vehdz gl

Fig. 29 Fig. 3] Hlole{& 7122 3o Z 7h2
o] 23 A{F A J1A B34 BEE Table 1914
038 7%+ 292.00(Aon). 295.20( o), SOz
7%= 299.38( Aon). 300.05( Aer). NO2S} B S+
448.00( Aon), 449.85(2m)E AF A EH, 7HF
neidiol €@ A& A e shxdd tEA
o) AL FFHE AL 3, dE JtAEd o
e Hao FFue e 3AE Adste A

olt}.

Wrieyd 234 DALY Lateiol B A3 117

L T
S w
:
i )
e RC NI T
] o,fm.o,m:nm 1 -|'
E 8O, 289.30, 300.50 nen / Y, . 'l .

250 260 N 270 280 2;0 8(;0 310 320

Fig. 2. Absorption spectra of O3 and SOz in
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Table 4. Input parameters of DIAL system

Parameter of DIAL system Model- 1 Model-T
Diameter of telescope 30 cm 60 cm
Transparency of telescope 0.8 0.8
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
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