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1. Introduction

Aerosol is one of the major factors affecting the radiation balance of climate
system. The uncertainty of the atmospheric environmental impacts by aerosols is
significant (IPCC, 2013). Black carbon (abbreviated as BC) is a kind of aerosols
having positive radiative forcing to absorb visible light. In addition, BC has the
property of causing the melt of glaciers by attaching to the ice surface. Therefore,
BC is a major environmental change factor in the Arctic region and it is important
to clarify the BC dynamics in the high latitude zone. The contribution rate of BC
transport from Russia to Arctic region is considered to be high. Recently,
Atmosphere and Ocean Research Institute (AORI) started to conduct aircraft
observation of aerosols as collaboration with Russian institute, CAO (Imasu et al.,
2014). In this study, we analyze numerical simulation data to clarify the
spatiotemporal variation of BC and transport pass in Russia and West Siberia. This
study is in the initial stages of the Russian aircraft observation project by AORI —

CAOQO, and aims to provide fundamental information that useful for its progress.

2. Method

NICAM-Chem 1is a chemical transport model combining aerosol model,
SPRINTARS, and chemical model, CHASER. Through analysis of this aerosol
simulation data, we clarify the spatiotemporal variation of BC. Output data
includes BC, nitrate and other aerosol concentrations and optical thickness,
weather information such as temperature and wind speed, etc. In addition, we
analyze actual aircraft observation data, and create a program to simulate aircraft
observation using the model outputs. Based on the results, we suggest the flight

route which optimize the BC observation.

3. Result and Discussion

In order to show the importance of BC transport from West Siberia to the Arctic
region, we evaluated horizontal flux of BC. Analysis of the total column volume
over the Arctic region revealed that about 20% of BC was distributed in West
Siberia, and14% of BC transported to the Arctic. In order to investigate the

Spatiotemporal variation of BC dynamics, we analyzed the vertically-averaged



horizontal transport flux (AHFX). As a result, we found two transportation routes
around the west Siberia, i.e. "complex transportation from the boundary layer to
the lower part of the free troposphere" and "transportation to the east direction in
the middle of the free troposphere" (Fig. 1). We analyzed the flow of BC to the west
Siberia area across the three boundaries surrounding this area. Regarding BC
transport from Europe, inflow is mostly occurring, especially at altitudes below
2,000 m and around 10,000 m. Regarding transport at the southern boundary,
flowing in and out was symmetrical on 55°E. On the boundary facing to the Arctic,
the outflow (BC transport to the Arctic region) was large on the east side. At this
boundary, there was the greatest outflow in July, and that outflow occurred at a
higher altitude than the other boundaries (Fig. 2).

Based on the analysis of the actual aircraft observation data and aircraft
observation simulation, variational results due to the difference in time and route
are found. As a result, for small scale high-concentration contaminated plumes, its
concentration largely changes in a short time, so it is important to observe the
same point multiple times and to grasp the surrounding steady state. In large scale
observation, it was suggested the importance of flying at multiple altitudes and

observing it continuously.
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Fig. 2: Monthly profile of BC transport

Fig. 1: Horizontal transport flux averaged .
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