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Fig.1 The satellite image of Asian brown cloud in Jun
22,2018, the data was derived from Aqua/MODIS and
Terra/MODIS
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Fig.2 The shortwave radiative forcing of carbonaceous aerosols in the atmosphere (a, b) and surface (c, d), also their effects on

the surface temperature (e, f). a, ¢, e were in monsoon season; b, d, f were in non-monsoon season
(Modified from Figure 10 of Ji et al, 2015)
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Fig.3 Black carbon concentration and winds at 850hPa (a, b) and 500hPa (c, d) levels in monsoon season (b, d) and non-monsoon

season (a, ¢) (Modified from Figure 10 of Yang et al, 2018)
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Fig.4 Meridional average of black carbon mass concentration and wind profile in monsoon season (a); zonal average of black

carbon mass concentration and wind profile in non-monsoon season (b) (Modified from Figure 8 and Figure 9 of Ji et al, 2015)
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Fig.6 The changes of surface snow radiative forcing (a), temperature (c), and snow water equivalent (e) induced by black carbon

in monsoon season and non-monsoon (b, d, f) (Modified from Figure 2 of Ji, 2016)
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Fig.7 Contribution rate of black carbon from South Asia (a)
and its climatic effects on temperature at the 500 hPa (c) and
200 hPa (e) levels in monsoon (b, d, f) and non-monsoon
season (a, ¢, ¢) (Modified from Figure 9 and Figure 12 of
Yang et al, 2018)
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Fig.8 The concentration rates of black carbon transported
from South Asia, Central Asia, eastern China, and the area
north of the Tibetan Plateau
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Advances and prospects of research on simulating transboundary black carbon
and their climatic effects over the Tibetan Plateau

JI Zhenming
(School of Atmospheric Sciences, Sun Yat-sen University, Zhuhai 519082, Guangdong, China)

Abstract: The Tibetan Plateau is surrounded by regions of the fastest growing atmospheric pollutants. The
westerlies and the South Asian monsoon circulation transport the pollutants from Central Asia and South Asia to
the inland of the Tibetan Plateau, which have important effects on the regional climate and environment. The
concentration of black carbon in the snow and ice showed a clearly increasing trend during the recent few
decades in the eastern and southern Tibetan Plateau, which might be associated with accelerated melting of snow
and glaciers, and directly affected the hydrological processes on the plateau. However, the amount of
transboundary transport of black carbon from South Asia is not clear and the knowledge of its impact on climate
and cryosphere over the Tibetan Plateau is still limited. The development of atmospheric pollutants monitoring
network on the Tibetan Plateau and the application of the high-resolution regional climate-atmospheric chemistry
coupled model provide an opportunity for quantitative assessment of external transported pollutants and their
climatic effects on the plateau. The project of “Simulation of transboundary transport of black carbon from South
Asia and its impact on climate over the Tibetan Plateau,” which was supported by the National Natural Science
Foundation of China, focused on the following three aspects: (1) Systematic assessment of the high-resolution
regional climate-atmospheric chemistry coupled model performance in the simulation for the Tibetan Plateau.
Based on the simulation of distribution, transportation, and deposition processes of black carbon over the Tibetan
Plateau and surrounding regions, the climatic effects were investigated; (2) Examination of the mechanism of
pollutant diffusion , and evaluation and comparison of the climatic effects induced by the anthropogenic and
natural sources; (3) Quantitative estimation of the contribution of external pollutants outside the Tibetan Plateau.
The results show that the black carbon from South Asia provided the highest contribution, which was 61.3% in
the non-monsoon period and 19.4% in the monsoon season. This study revealed the effect of transboundary
black carbon on the Tibetan Plateau, which may provide a scientific basis for improved management and
prediction of the cryosphere and water resources in the core region of the Belt and Road initiative, and for police-
making of climate change adaption and diplomatic negotiations.

Key words: black carbon; transportation; climatic effects; Tibetan Plateau



