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D, BHMICEEFEO e —R Y v AT 7T — (FRM, Thermo) (&, PUFEE DD DF 2 —7 K
OB CABRBAOA X7 2 — (LA A A AE) 28 L. VAR LR HE O [RIRFH4E %
AlgE L L7z (K(2)-18)



5B-1202-37

X((2)-18 HEL7me—R ) v T —H 77—k 5 EHAE

BOE L7- A A R RS 27 AT X D 2012411 H28H ~30H IV T > " — R LIZEBWT
PM2. 58 KL OV A & ff4E L7-, PM2. 5OHHEMIT A MM AR (7o vy —) ZHWE, 7404
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[Abstract]

Key Words:  Asian dust, Aerosol, Internal mixing, External mixing, Dust PM2.5,
Polluted dust, Lidar observation network, Dust forecast model, Transport, Deposition

Asian dust emitted in the Gobi desert is often transported through heavily polluted
areas and mixed with air pollution particles. Some of recent epidemiological studies
reported health effects of mixed dust were larger than pure dust. Characterizing the
mixing states of Asian dust and air pollution particles (external mixing and internal
mixing) is indispensable for further studies of health effects of Asian dust. It is also
important to monitor the fraction of Asian dust in PM2.5 for PM2.5 regulation.

Three-dimensional distribution of Asian dust and air pollution particles was
continuously observed with the network of ground-based polarization-sensitive lidars
(AD-Net). At the same time, continuous observation with an in-situ polarization particle
counter (POPC) that can measure size and non-sphericity of single particles was
performed in Seoul, and the characteristics of pure Asian dust, externally mixed dust, and
internally mixed (polluted) dust were revealed. A method for characterizing the mixing
states using the lidar derived particle depolarization ratio and backscattering color ratio
was validated by comparison with the POPC. A method for estimating dust fraction in
PM2.5 using the ratio of PM2.5 to PM10 (or SPM) data was formulated. Also, empirical
conversion factors for estimating dust PM2.5 and air pollution PM2.5 from lidar-derived
dust extinction coefficient and spherical aerosol extinction coefficient were determined.

Chemical compositions of aerosols were studied in Ulaanbaatar (a mega city near
dust source areas) and Tokyo, and the difference in compositions was studied. A
correlation method suggested SO,*, NO3', and F~ were internal mixed with dust in
Ulaanbaatar.

Deposition of Asian dust was studied on Research Vessel Hakuho Maru.



5B-1202-99

Long-range transported Asian dust was observed in the Pacific Ocean. About 50% of dust
with diameter larger than 0.7 um was internally mixed with sea salt, and an acceleration
of deposition by internal mixing was suggested. Dry and wet deposition in Japan was
observed with a deposition-monitoring network, and the seasonal and areal features of
deposition were studied.

The chemical transport model MASINGAR was improved to calculate PM2.5 for
dust and other major aerosols components. Dust emission in the Gobi Desert was
improved by an inverse method using observation data. Dust size distribution parameters
were also improved based on the deposition-monitoring network data. Dust emission and
deposition were estimated with a long-term calculation with MASINGAR. Dust emission
in the Gobi desert was 300-600 Tg/year, and approximately 5% was deposited in the area
(130-150 E, 30-50 N) surrounding Japan.



