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Behavior of airborne Asian dust in the lee side of the Japan Alps associated with the
passage of a cold front
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Dust storm outbreaks in the Gobi Desert and the Taklimakan Desert are the main source of Asian dust, which has a bad inflt
ence on atmospheric environment in East Asia. Therefore, the mechanisms of the dust storm outbreaks have been investigat
by many previous studies (e.g., Shao et al., 2002; Tsunematsu, 2005; Tsunematsu et al., 2005). Asian dust frequently damag
the urban infrastructures in China and Korea. In the Tokyo metropolitan area, the influence of Asian dust on the infrastructure
is weak. However, Tsunematsu et al. (2006) showed that Asian dust can modify meteorological conditions in the metropolitar
area, thereby influencing the atmospheric environment such as the concentration of anthropogenic pollutants.

Coherent Doppler lidar observations were performed in Tokyo during the period from 1 April to 2 April 2007 when a heavy
Asian dust event was observed over Japan. Doppler lidar is an very useful instrument for observations of the behavior of Asia
dust because it can measure aerosol-scattered light and line-of-sight velocities of aerosol simultaneously. Results of the obsen
tions show that the airborne Asian dust was transported to the east by strong westerly winds that prevailed at altitudes above
km mean sea level (MSL) with velocities of 20730 m/s. Whereas, weak winds and weak backscattered light were observed in th
planetary boundary layer. The strong westerly winds aloft and weak winds in the planetary boundary layer were reproduced b
numerical simulations by use of a regional meteorological model, RAMS (the Regional Atmospheric Modeling System).

Satellite images and results of meteorological analyses show that the airborne Asian dust moved to Japan with an extratro
ical cyclone and then arrived over Tokyo with the passage of a cold front. Results of the Doppler lidar observations show the
Asian dust passing at altitudes above 1km MSL above Tokyo without falling to the planetary boundary layer. Warm west-to-
southwesterly winds prevailing ahead of the cold front are blocked by the Japan Alps, and therefore a region of stagnant ai
that is colder than the warm winds is formed in the lee side of the Japan Alps, i.e., the western part of the Tokyo metropolitar
area (Yoshikado et al., 1994). The warm winds that proceeded across the Japan Alps blow over the stagnant cold air, producir
a strong inversion above the metropolitan area. There is a possibility that the strong inversion prevented the Asian dust fror
falling. The effect of the Japan Alps on meteorological conditions is considered to be an important factor in determining the
behavior of Asian dust over the metropolitan area.

(References)

Shao, Y., E. Jung, and L. M. Leslie, Numerical prediction of northeast Asian dust storms using an integrated wind erosion
modeling system, J. Geophys. Res., 107(D24), 4814, doi:10.1029/2001JD001493, 2002.

Tsunematsu, N., Observed dust storm in the Taklimakan Desert on April 13, 2002, Scientific Online Letters on the Atmosphere
(SOLA), 1, 21-24, 2005.

Tsunematsu, N., T. Sato, F. Kimura, K. Kai, Y. Kurosaki, T. Nagai, H. Zhou, and M. Mikami (2005), Extensive dust outbreaks
following the morning inversion breakup in the Taklimakan Desert, J. Geophys. Res., 110, D21207, do0i:10.1029/2005JD005994

Tsunematsu, N., T. Sakai, and T. Nagai, 2006: Strong capping inversion over the Tokyo metropolitan area associated wit|
airborne Asian dust. Geophysical Research Letters, 33, L19806, doi:10.1029/2006GL026645.

Yoshikado, H., T. Mizuno, and S. Shimogata (1994), Terrain-induced air stagnation over the southern Kanto Plain in early
winter, Boundary Layer Meteorol., 68, 159-172.

0000000000000 0000000000000000000000000000000000000O0000
0000000000000 00000000000000000000 Shao etal., 2002; Tsunematsu, 2005; Tsunematsu
etal,, 20060 000000000000 00D000D0O0O0DOO0O0DOO0O0DOO0DO0DO0ODOOO0DOOODOODOO0
000000000000 00oo0doDoO00oD000o00o00O0oDoOo0oD0o0D0o0oDo0o0oooOoooOooogo
00000000 D000b0O00O0O0dTsunematsuetal.,, 2006 0000000 34000 0000000000000O00
0000000000000 00000000000000000O000O00o00OOo0oDoOooOon

0000000000000 20070 40 10020000000000000000000000DO0O0O0O0OODOOO
000000000000 0D00000000000000000D0000000D0000D000000DODOO0DOn
0000000000000 o0o0DO00D000o00oDoDO0o0oDO0O0D00D00oDoOoDoOooDOoOooDOa
0000000000000 00000000000000000000000000000000000000d 1km
000d000o0o0O0o0o0booboooOoil1ookmiOO0DOO0OoO0oO0O0OO0OOO0O0OO0O00O000DbOO0O000O 1IkmOoOoO
0000000000000 00000000000000o0o00oo0DO0o0o00o0o0o0oOoo0oOOo0oooOoooOoOoonog



000000000000 RAMSO Regional Atmospheric Modeling Systehil 0 00000000000 O00O0O0O0O
gooodooooboooooobooooooog

odoooodoooooooo40 100000oo0oooobooooboooobooooooooooooooa
JoooooobobobbbobddooooooobobobbboooooooooDoobObbObO0doooooo O
0d0Do00DoU0DooooooD lkmOODODOODOODOO0ODOODOOODOOOODOOODOODOODOOOO
goooooobbobobobobooooooooo bbb "o oDobObbb0o0dooooo O
gooooobbbbobodooooooobboobboobooobobLD b bbb b o
O0"0000"000000000000000000000D0000 Yoshikadoetal., 19941 000000000
gooooooooobooooooboooobboooobboooobbuooooon

gooooo

Shao, Y., E. Jung, and L. M. Leslie, Numerical prediction of northeast Asian dust storms using an integrated wind erosion
modeling system, J. Geophys. Res., 107(D24), 4814, doi:10.1029/2001JD001493, 2002.

Tsunematsu, N., Observed dust storm in the Taklimakan Desert on April 13, 2002, Scientific Online Letters on the Atmosphere
(SOLA), 1, 21-24, 2005.

Tsunematsu, N., T. Sato, F. Kimura, K. Kai, Y. Kurosaki, T. Nagai, H. Zhou, and M. Mikami (2005), Extensive dust outbreaks
following the morning inversion breakup in the Taklimakan Desert, J. Geophys. Res., 110, D21207, doi:10.1029/2005JD005994

Tsunematsu, N., T. Sakai, and T. Nagai, 2006: Strong capping inversion over the Tokyo metropolitan area associated wit|
airborne Asian dust. Geophysical Research Letters, 33, L19806, doi:10.1029/2006GL026645.

Yoshikado, H., T. Mizuno, and S. Shimogata (1994), Terrain-induced air stagnation over the southern Kanto Plain in early
winter, Boundary Layer Meteorol., 68, 159-172.



