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Year-to-year variations of the vertical distribution of Asian dust
detected by lidar network
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Abstract

Dust extinction coefficients estimated by network lidar were analyzed to show vertically resolved year-to-
year variation of Asian dust. Dense dust were frequently detected in Beijing or Seoul, and in some years
similar characteristics were confirmed in Japan. Dust above boundary layer were also detected in Japan.
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Figure 1: (Left)Time series of dust extinction coefficient in Nagasaki at height range of 300m - 600m in
March 2013 (A), and accumulated hours in each rank (right column). (Right) Corresponding
height distribution of Asian dust durations for 6 ranks.
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Dust extinction at Beijing2 (Mar-May) Dust extinction at Seoul (Mar-May)

2013 2012 2011 2013 2012 2011
6 6 67 : ' T 6 : ¥ '

67 6”

-

IS

N/A

Height(km)
Height(km)

~

| |

H
5
8
-

i
Height(km)
° ~ IS
Height(km)
° ~ IS

—

| |
Height(km)
° ~ ~
Height(km)
IS

-

o
o

-

1 10 100 1000 10 100 1000 i 1 10 100 100 1000 10 100 1000 i 100
(Hour) (Hour) (Hour) (Hour) (Hour) (Hour)

2010 2009 2008 2010 2009 2008
. 6 . e 64 . O . 4 . : - 4 . 8

@
@
@

4-

Height(km)

4

Height(km)

2 2

Height(km)
° ~ IS
Height(km)
° ~ I
Height(km)
~ IS
Height(km)
-

1000 1 10 100 1000 1 10 100 1000

0

0 L
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10

(Hour) (Hour) (Hour) (Hc;u]r.)00 (Hour) (Hour)
<0.05 <0.025 <0.05  <0.025
Dust extinction at Nagasaki2 (Mar-May) Dust extinction at Matsue (Mar-May)

2013 . 2012 . 2011 . 2013 o 2012 . 2011

IS

LB
S—

10 100 1000 1 10 100 1000 10 100 1000 10 100 1000 10 100 1000
(Hour) (Hour) (Hour) (Hour) (Hour) (Hour)

2010 2000 2008 ; 2010 2000 . 2008

IS

o N
Height(km)
o ~

IS

‘_‘H
Height(km)

° ~
iy —
Height(km)

IS

F

Height(km)

Height(km)
o ~ IS e
Height(km)

P
-
-
-
-
o
S
o
5
g
g
g

2

Height(km)
IS e

Height(km)
o N IS e

Height(km)
N IS e

Height(km)
~ IS e
e

Height(km)
@

0 0

S R 0
1 10 100 1000 1 10 100 1000 1 10

100 1000 10 100 1000

oS o o o (F”‘i‘)ﬁo””l&oov 1 0 ‘l‘)bo””lébov
>0.4/km <0.05 <0.025 >0.4/km <0.05 <0.025

Figure 2: Height resolved probability density of dust extinction coefficient of spring season (March—May)
in (Top-left) Beijing, (Top-right) Seoul, (Bottom-left) Nagasaki and (Bottom-right) Matsue during
2008 and 2013.
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