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Black carbon and iron oxide aerosols in Arctic Snowpack, based on advanced
techniques

Mori, Tatsuhiro
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Black carbon (BC) and iron oxide (FeOx) aerosols deposited on snow lowers
its albedo, potentially contributing to warming in the Arctic. Atmospheric distributions of BC and
FeOx, which contribute directly and indirectly to radiative forcing, are also greatly influenced by
depositions. To quantify these effects, we developed an improved technique for measuring the size
distributions of BC and FeOx aerosols in liquid water and made an accurate measurement of the
spatial distributions of BC and FeOx in snowpack in Arctic regions. Our measurements revealed that
BC mass concentrations in the snowpack were lower by a factor of ~ 13 than previous measurements.
The average size distributions of BC in Arctic snowpack shifted to smaller sizes with decreasing BC
concentration in snowpack due to an increase in the removal efficiency of larger BC particles during

transport from lower latitudes.



30

)
dCypc/dlogDge [Hg L ]

BC

(

1)
)] BC
BC
2.
(0] BC FeOx
) 6
3.
1)
BC FeOx
(22012 2016 3 4
BC FeOx
4,
() BC FeOx
16
)
BC FeOx
(BC: 0.07 — 2.0um,
FeOx: 0.07 — 1.0pm) 50%
FeOx
BC
3 (1 ~ 27
) BC
BC
10
( 1la 13
42
( 1b) BC 20%

BC
FeOx
40 % 1
FeOx
BC FeOx
BC FeOx
Single-Particle Soot Photometer; SP2
( 2,3) SP2
300
SP2
BC FeOx
‘ (b) ]
40 o - 29 xommae
JU-5Y FO7A 2273 5 X
351 ‘f‘fg@'ﬁ::m sl 104 ?Crﬁiéi&;ﬂg& @49ugL”")
z'o_ —O-BtAR 10 DA # (170 ug L) g 8 —O-REfR 42 NA% @s3 gL
51 >
2.0 ?; 64
1.5 J s ,] (
05 )ff 2 2
0.0 T 2 0 T T
67 100 2 345571000 6710 2 3 4567
BC diameter [nm] BC diameter [nm]
1(a).
1 ° 10
(b)
BC 13 (o) 42



FeOx

BC FeOx
4) BC 2a ( 4)
1) SP2
2) BC 2-25
3) BC
4) BC
(5) FeOx 2b
1) FeOx BC
FeOx
2) FeOx
3) FeOx BC 100 FeOx BC
(6) BC FeOx
(a) BEHBCEEEE (b) IEEHFeOXBEEE
STooor | 2PN N 2T, 5 L
8.3 Lt LAl o o
B9 )70.°N 5 2 . 2
1
& 9 i
3 ——AILR> T e 5 i
1.5pg L™ 10 [Pu=>5k il
Y W , 0.41 ug Lt S
faa) ' )
® o 5 9 b @ : B 5
m>nUJ7 — D, ST
| AesRuy H =~ 77 ;
i wolk 2.4 ug Lfl £m 1.9 ;J\g L{1 ) 752 H #
1 -1 o fm
5 ~ - 34uglL 0 & < 2.5ug L al
2. (a BC [ 4] (b) FeOx

(1) Doherty, S. J., Warren, S. G., Grenfell, T. C., Clarke, A. D., & Brandt, R. E. (2010). Light- absorbing
impuritiesin Arctic snow. Atmospheric Chemistry and Physics, 10, 11,647-11,680.

(2) Mori, T., Moteki, N., Ohata, S., Koike, M., Goto-Azuma, K., Miyazaki, Y., & Kondo, Y. (2016).
Improved technique for measuring the size distribution of black carbon particles in liquid water. Aerosol
Science and Technology, 50(3), 242—-254. https://doi.org/10.1080/02786826.2016.1147644

(3) Yoshida, A., Moteki, N., Ohata, S., Mori, T., Tada, R., Dagsson-Waldhauserova, P., & Kondo, Y. (2016).

Detection of light-absorbing iron oxide particles using a modified single-particle soot photometer. Aerosol
Science and Technology, 50(3), 1-4. https://doi.org/10.1080/02786826.2016.1146402
(4) Mori, T., Goto-Azuma, K., Kondo, Y., Ogawa-Tsukagawa, Y., Miura, K., Hirabayashi, M, et a. (2019).

Black carbon and inorganic aerosols in Arctic snowpack. Journal of Geophysical Research: Atmospheres,
124(23), 13,325-13,356. https://doi.org/10.1029/2019JD030623



11 11 4 7

Mori T. Kondo Y. Ohata S. Goto- Azuma K. Fukuda K. Ogawa- Tsukagawa Y. Moteki N. Yoshida 126
A. Koike M. Sinha P. R. Oshima N. Matsui H. Tobo Y. Yabuki M. Aas W.
Seasonal Variation of Wet Deposition of Black Carbon at Ny- Alesund, Svalbard 2021
Journal of Geophysical Research: Atmospheres -
DOl
10.1029/2020JD034110
Mori T. Kondo Y. Ohata S. Zhao Y. Sinha P. R. Oshima N. Matsui H. Moteki N. Koike M. 125
Seasonal Variation of Wet Deposition of Black Carbon in Arctic Alaska 2020
Journal of Geophysical Research: Atmospheres -
DOl
10.1029/2019JD032240
Koike M. Goto-Azuma K. Kondo Y. Matsui H. Mori T. Moteki N. Ohata S. Okamoto H. Oshima 27
N. Sato K. Takano T. Tobo Y. UKita J. Yoshida A.
Studies on Arctic aerosols and clouds during the ArCS project 2021
Polar Science 100621 100621
DOl
10.1016/j .polar.2020.100621
44
2021
044A02

DOl




Yoshida Atsushi Moteki Nobuhiro Ohata Sho Mori Tatsuhiro Koike Makoto Kondo Yutaka Matsui
Hitoshi Oshima Naga Takami Akinori Kita Kazuyuki

125

Abundances and Microphysical Properties of Light- Absorbing Iron Oxide and Black Carbon 2020

Aerosols Over East Asia and the Arctic

Journal of Geophysical Research: Atmospheres -
DOl

10.1029/2019JD032301
, , , , , , , , , 67

2019 2020

665-671

DOl

Mori, T., Goto-Azuma, K., Kondo, Y., Ogawa-Tsukagawa, Y., Miura, K., Hirabayashi, M., Oshima, 124

N., Koike, M., Kupiainen, K., Moteki, N., Ohata, S., Sinha, P. R., Sugiura, K., Aoki, T.,

Schneebeli, M., Steffen, K., Sato, A., Tsushima, A., Makarov, V., Omiya, S., Sugimoto, A.,

Takano, S., Nagatsuka

Black Carbon and Inorganic Aerosols in Arctic Snowpack 2019

Journal of Geophysical Research: Atmospheres

13325 13356

DOl
10.1029/2019JD030623

Yoshizue Momoka Taketani Fumikazu Adachi Kouji Iwamoto Yoko Tohjima Yasunori Mori 11

Tatsuhiro Miura Kazuhiko

Detection of Aerosol Particles from Siberian Biomass Burning over the Western North Pacific 2020

Atmosphere 1175 1175
DOl

10.3390/atmos11111175




Kinase T. Adachi K. Oshima N. Goto- Azuma K. Ogawa- Tsukagawa Y. Kondo Y. Moteki N. 125

Ohata S. Mori T. Hayashi M. Hara K. Kawashima H. Kita K.

Concentrations and Size Distributions of Black Carbon in the Surface Snow of Eastern Antarctica 2020

in 2011

Journal of Geophysical Research: Atmospheres -
DOl

10.1029/2019JD030737

Ohata Sho Kondo Yutaka Moteki Nobuhiro Mori Tatsuhiro Yoshida Atsushi Sinha Puna R. Koike 53

Makoto

Accuracy of black carbon measurements by a filter-based absorption photometer with a heated 2019

inlet

Aerosol Science and Technology 1079 1091
DOl

10.1080/02786826.2019.1627283

Moteki Nobuhiro Mori Tatsuhiro Matsui Hitoshi Ohata Sho 2

Observational constraint of in-cloud supersaturation for simulations of aerosol rainout in 2019

atmospheric models

npj Climate and Atmospheric Science

DOl
10.1038/s41612-019-0063-y

15 0 7

Kickoff Symposium of Water Frontier Research Center (WaTUS)

2021




Tatsuhiro Mori, Yutaka Kondo, Sho Ohata, Kumiko Goto-Azuma, Kaori Fukuda, Yoshimi Ogawa-Tsukagawa, Nobuhiro Moteki, Atsushi
Yoshida, Makoto Koike, Puna Ram Sinha, Naga Oshima, Hitoshi Matsui, Yutaka Tobo, Masanori Yabuki, and Wenche Aas

Seasonal Variations of Wet Deposition of Black Carbon at Ny-Alesund in Svalbard and at Barrow in Alaska

PACES 4th Open Science Meeting

2021

s s s s s s s s , Sinha P. R, s s ,
, Wenche Aas

2021

2021

Tatsuhiro Mori, Sho Ohata, Kumiko Goto-Azuma, Yutaka Kondo, Yoshimi Ogawa-Tsukagawa, Nobuhiro Moteki, Atsushi Yoshida,
Makoto Koike, Puna Ram Sinha, Naga Oshima, Hitoshi Matsui, Yutaka Tobo, Masanori Yabuki, and Wenche Aas

Seasonal Variation of Wet Deposition of black Carbon at Ny-Alesund, Svalbard

The Ninth Symposium on Polar Science 13th

2020

Tatsuhiro Mori, Sho Ohata, Kumiko Goto-Azuma, Yutaka Kondo, Yoshimi Ogawa-Tsukagawa, Nobuhiro Moteki, Atsushi Yoshida,
Makoto Koike, Puna Ram Sinha, Naga Oshima, Hitoshi Matsui, Yutaka Tobo, Masanori Yabuki, and Wenche Aas

Seasonal Variation of Wet Deposition of Black Carbon at Ny-Alesund in Svalbard and Barrow in Alaska

Joint International Symposium: Challenging the Research Development and Collaboration Through Online Discussion

2020




Tatsuhiro Mori, Kumiko Goto-Azuma, Yutaka Kondo, Yoshimi Ogawa-Tsukagawa, Kazuhiko Miura, Motohiro Hirabayashi, et al

Black Carbon and Inorganic Aerosols in Arctic Snowpack

Sixth International Symposium on Arctic Research (ISAR-6)

2020

Tatsuhiro Mori, Yutaka Kondo, Sho Ohata, Yongjing Zhao, Sinha Puna Ram, Naga Oshima, Hitoshi Matsui, Nobuhiro Moteki, and
Makoto Koike.

Seasonal Variation of Wet Deposition of Black Carbon in Arctic Alaska

JpGU-AGU Joint Meeting 2020

2020
s s s s s s , Sinha P. R, s s s
37
2020
, , , Y. Zhao, P. R. Sinha, , , ,
Barrow BC
2019

2020




K. Goto-Azuma, Y. Ogawa-Tsukagawa, Y. Kondo, R. Dallmayr, M. Hirabayashi, J. Ogata, K. Kitamura, K. Kawamura, H. Motoyama,
S. Matoba, T. Aoki, N. Moteki, S. Ohata, T. Mori, et al

Changes in concentrations and size distributions of black carbon in Northwest Greenland over the past 350 years

Sixth International Symposium on Arctic Research (ISAR-6)

2020

Kumiko Goto-Azuma, Nobuhiro Moteki, Yoshimi Ogawa-Tsukagawa, Kaori Fukuda, Sho Ohata, Atsushi Yoshida, Tatsuhiro Mori, et al

Continuous flow analysis of iron oxide in a Greenland ice core using a modified single-particle soot photometer

The 11th Symposium on Polar Science

2020

Kumiko Goto-Azuma, Yoshimi Ogawa-Tsukagawa, Yutaka Kondo, Remi Dallmayr, Jun ogata, Nobuhiro Moteki, Sho Ohata, Tatsuhiro
Mori, et al

A biomass burning record over the past 350 years in an ice core from Northwest Greenland

2021

2021

, , , , , , , , Kaarle Kupiainen, , , Sinha Puna
Ram, , , Martin Schneebeli Konrad Steffen, , , Vladimir Makarov, , ,

Black carbon and inorganic aerosols in snowpack over the Arctic

2019

2019




, Konrad Steffen, Martin Schneebeli,

, Kaarle Kupiainen, ,

, Vladimir Makarov,

36

2019

, Y. Zhao, P.R.Sinha,

Barrow

BC

2019

2019




