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Atmospheric aerosol measurements using a four-wavelength lidar
and meteorological instruments
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Abstract
Aerosol profiles in the urban area are studied by means of a four-wavelength
lidar. In order to derive absolute values for the aerosol extinction coefficients
meteorological instruments such as a sunphotometer are useful to obtain the
additional information needed to determine the S, parameter for the inversion of

lidar data.
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Fig.1 §, parameter against wavelength for Fig.2 §, parameter against wavelength
mr=1. 33-0. 0001i. for n=1.50-0.006i.
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Fig.83 A-scaope signals measured with the Fig. 4

Table 1 Specification of the four-wavelength lidar

LASER Fundamonial, socond harmunie, and third harmonic frequoncy
of n N:YAG Insor,
‘'i:A1303 lasar pumpoed by n Nd:YAG Iaser (S1I)
WAVELENGTIH(nn) 1064 766 632 866
LASER NUd:YAG Ti:A1:0s Nd:YAG(SID Nd:YAG(TH)
Repetilion Rato 1011z
Pulse Energy(mJ) 600 I 120 | 300 | 160

Beam Divergence

<0.Gmrad

Qutputl Stability

Betler than 6% (RMS)

Polarization Accuracy

Horizontlal / Purity : bollor thun 99%

Poioling Accuracy

<0.imrad / Remolo Cuntrol

Altitude (km)

four-wavelength lidar.
(April 10, 1998, 15:05)
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Dinmater 0.8 m [ Bifective mirror aren | 0.47 m?
FQVY 0.6 - 10 mrad 2mrad; standard
Scanning Scparnto scnnner with an effoctive nron of 0.2 m?
EFFICIENCY of OPTICS | 0.3
DETECTOR AlD PMT PMT PMT
EG&G Hamumnlsu IHamamatsu [Ininamatsu
C[F309066 R3896 113896 n3a8ss
Quantum elficicncy 0.4 0.064 0.2 - 03
Filter width () 3.9 1.9 1.9 1.9
SKY RADIANCE 0.024 0.072 0.142 0.098
(Wim/nm/!sr)
—355nm | ' 0.00035 ] —
- 532 nm N — o1 (355 nm, §=0.12, S1=72)
- ‘705& nm 0.00030 ! -== a1 (532 nm, 8=0.12, S1=65)
0.00025 — a1 (756 am, 6=0.2. S1=60)
I “’*’TI = = a1 (1064 om, §=0.2, $1=30)
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measured with the four-wavelength lidar.

(April 10, 1998, 15:05)
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Fig.5 Total optical thickness of aerosol by
sunphotometer and partial optical thickness
(355/532 nm; 4 km, 756/1064 nm; 2.5 km) by
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Fig.6 Total optical thickness of aerosol by
sunphotometer and partial optical thickness
(365/632 nm; 4 km, 756/1064 nm; 2.5 km) by



Table 2 .S, parameter (sr)

S, (s1) Calculated Calculated 8§ =0.1 § =0.2
mE A (2=1.33-0.000i) (n=1.50-0.0061)
355 nm 87 58 8 2 80
532 nm 55 40 51 47
756 nm 39 29 4 7 34
1064 nm 29 21 31
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Fig.7 Laser-long path methode with a He-Ne Laser
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Fig.8 Aerosol extinction coefficient measured with a He-Ne Laser
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