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Study of the relationship between aerosol volatility in north polar region and the
transport process
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The balloon-borne measurement of aerosol volatility above Ny-Aalesund, Norway was
carried outin the winter of 2015. As a Result, the number ratio of non-volatile particles to ambient
aerosol particles in lower stratosphere (11-15km) showed different feature in particle size range of fine
mode and coarse mode. The vales of number ratio of non-volatile particles to ambient aerosol particles
were 1-3% in fine mode range and 7-20% in coarse mode range. They suggested that fine particles are
composed dominantly of volatile species (probably sulfuric acid), and coarse particles are composed of
non-volatile species such as minerals, sea-salts.

Analysis of long-term aerosol sonde observations showed that the concentration and size distribution of
aerosol in the polar stratosphere were strongly influenced by not only sedimentation of air from
stratosphere to troposphere but the horizontal transportation from mid-latitude to polar region.



( 90 )
( ,2010)
0.15 5y
- 10ch
|
A parachute
1994 1 |
A bient . unwinder(50m) Heat
:
I bamboostick | 60cm
2010 :
air 'p
I
|
heater ! 2
|
|
rawinsonddl — — — Baterbox _ . _ _ _ 1
1
®
2 2015 1 15
1
2 (3kg)
16
AWIPEV Arctic Research
Base
26km
) 17
@
(
)
2010
300 Q)
( )0.3um 2014 12




(10.5-11.5km)

190K

2015 1 15

(8-10.5km)
(12-15km)

Iy m

11-

1074

dN/dLogD (particle/g)

Ambient 300°C
a 8-8.5km —9— —9—
@ 55okm -
9-9.5km —#—

9.5-10km —%— ——
10-10.5km == —*—

10°L L 4
107 10°%
Diameter[m]
10°
Ambient 300°C
(b) 10-10.5km —@— —8—
100 10.5-11km —&— —&—
E R 11-11.5km L {
=1 3
]
£ 10°f
T
13
=
=T
@ 10}
=
=
= 10'L 3
101
107 10° 10°%

Diameter[m]

10°

©) 12-13km Amglent 390G
10°L 13-14km  —4— —A—
_ 14-15km —8—
Lo
g 10°} 4
g
En 10° 4
=
z
T 10th E
10°} T E
107 T T T s
Diameter[m]
2 (a) (8-10.5km) (b)
(10.5-11.5km)  (c)
(12-15km)
25 T T
—— 0.8<Dp
—+—(.3<Dp<0.8
20+ 4

altitude[km]

10

| |
0 0.1 0.2

1
0.3 0.4 0.5

Nioot/Namien:
3
3 (.0.3u m<Dp<0.8u m)

(0.8p m<Dp)

5-7

(9-14km  7-25%)

@

HYSPLIT 14



Altitude{km]

8-9.5km 10-12.5km 13-14km

8-10.5km
160-250 1 5-9
1 9
(
)

11km

12-14km
14
10-14km

Altitude{km]

— 105kn

14p°

Altitude{km]
N
l‘\J w

-
=

=
o

Time [t e
© QR
300 -2‘00Time . 100 0
4 HYSPLIT 14
@a,c.e)

8-9.5km(a,b)
(c,d) 13-14km(e,T)

(b,d,e)
10-12_5km

3 16
3km
3km 20km 20km
3km
(
)
3
Koichi Shiraishi  Masahiko Hayashi,

Takashi Shibata, Roland Neuber, Vertical
distribution of non-volatile species of
upper tropospheric and lower
stratospheric  aerosol  observed by
balloon-borne optical particle counter
above Ny-Aalesund, Norway in the winter of
2015, 2015 AGU Fall Science Meeting, Dec.
14-18, 2015, Sanfrancisco.

Roland Neuber

2014
2015 11
16-19
Roland Neuber
2014
2015
2015 5 21-24
( )

@

SHIRAISHI, Koichi

80299536
@

HAYASHI, Masahiko

50228590

A

SHIBATA, Takashi

70167443



