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Observations of aerosols and clouds using a two-wavelength
dual-polarization lidar on board the research vessel Mirai
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Abstract We conducted observations of tropospheric aerosols and clouds using a two-wavelength dual-polarization
Mie-scattering lidar on board R/V Mirai. We analyzed latitudinal features of aerosol distribution and optical
characteristics in the western Pacific. According to the measured backscattering coefficient, aerosol density was
generally high at latitudes above 25 deg N where the westerly from the Asian continent prevailed. The wavelength
dependence of the retrieved aerosol backscattering showed that the characteristics of aerosols in the continental air mass
were clearly different from those at lower latitudes. In MR01-K02 cruise of R/V Mirai (May 14-28, 2001), we observed
plumes of dust and anthropogenic aerosols in the northwestern Pacific (32-38 N, 146.5 E). In MR01-K02 and K05
cruises, we performed experiments on the bistatic lidar method for measuring water droplet size. We also performed

simultaneous observations with the cloud profiling radar (CPR) of the Communications Research Laboratory (CRL) to

study cloud microphysics.
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Fig. 1. Latitudinal dependence of vertical profile of

clouds, aerosol backscattering coefficient at 532 nm, and
the ratio of aerosol backscattering at 1064 nm to 532 nm
observed in MR99-K03.
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Fig. 2. Integrated backscattering coefficient at 532 nm,

the ratio of the backscattering coefficient at 1064 nm to

that at 532 nm, cloud fraction, cloud base height, and

surface wind speed observed in MR99-K03 and MRO00-

K04.
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Fig. 3. Same as Fig. 3 for MR99-K01 and MR00-K06.
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Fig.4. Integrated backscattering coefficient at 532 nm as

a function of surface wind speed.

3. T7OVILTIL—LOER

2001 45 5 A® MROI-K02 Tix, BADED
#E F(32- 38 N, 146.5 E)yTKFEN L DED & AN
BRT7a Y L0 —hER 2T, Fig. 6 I
TA X =T —E0nbELNT %I RELRE,
T v Y R IEAEIEEE(ADR), 1064nm & 532nm
D% FHEBE OO BERBRRE R,

Backscatter coefficinet (532nm)

gr"m“)

510

'S
1

)
h

Height (km)

o
N T
=3

1?2 0
2 2
Aerosol depolarization ratio (532nm)

12 0
2 2% 27

Height (km)
o -~
h T

=)

X
£y

12 0 12 0
2 21 22

B(1064nm}/B(532nm)

@
o

- .
X . do, [ 4
: RIS ]
g 2 ki Lo
I £ s e .
o [ el e | o|E TR

12 0 12 0 12 0 1
20 1 2
Time (datefhour, JST)

Fig. 5. Time-height indication of the backscattering
coefficient, aerosol depolarization ratio, and the ratio of

backscattering coefficients at 1064 nm to 532 nm.
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Fig. 6. Observed ADR as a function of the observed
ratio of the backscattering coefficients at 1064 nm and

532 nm.
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Fig. 7. Measured Pr/Pl as a function of height in (a)
cumulus and (b) stratus. 120 profiles are shown in each
case. Theoretical Pr/Pl corresponding to the C1 cloud

with a mode radius of 4, 6, 8 and 12 mm is also shown.
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