Black Carbon In

Western China and
radiative effects

Sun JunYing, Ming Jing et al

Chinese Academy of Meteorological
Sciences

Natinnal Climata CCantar CNA



Climate Effects of BC
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Global climate forcing of BC and

co-emitted species 1750

Global climate forcing of black carbon and co-emitted species in the industrial era (1750 - 2005)
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Radiative forcing estimates in 2011 relative to 1750

EIMEY REsulting armosphefic Radiative forcing by emissions and drivers Loyel ol
compound drivers confidence
[ J [ J [
3 Co, co, I I L 1.68[1.33102.03] | VH
8 [ [ :
o
@ = |
3 CH Cco, HO*O I ] | 0.97[0.74t01.20]| H
= 4 S l l . [
g Halo- L ' I - ' l ' :
3 carbons O, CFCs HCFCs | | = [ | : 0.18[0.01t00.35]| H
E | | | | |
2 NO N,O : : [ : [ : 0.17[0.13t00.21] | VH
| |
2 co co ( ! ! ' | ' I
5 s 0 | | : | : | 0.23[0.16t00.30] | M
53 | ! | ! ; !
£|8 NMmvOC | cO, 0 | | %q | | | | 0.10[0.05t00.15] | M
* |z | | | | | I
8 NO, Nitrate 0 ' ' [ ' [ ' 0.15[-0.34t00.03]| M
- SRS (R, [ (RN N S— ————— p—y
el
2 Aerosols and | wineral dust Nitrate I I ! | :
5 precursors Organic carbon Black carbon I I | -0.27[-0.77 10 0.23] H
% (Mineral dust, | | | | | I
AH . . 5 . f
Organic carbon Croad ajucaneis . * | | ) ! -0.55 [-1.33 to -0.06] L
and Black carbon) | due to aerosols | i | | | |
| | | T | u
Albedo change
| -0.15[-0.25t0-0.05]| M
due to land use ' ' HE | : | ; PeRs-00]
3 - f f T y T
5 Changes in | I o | I | ' 0.05[0.00t00.10]| M
2 solar irradiance | | 1 : | : |
2.29[1.13 t0 3.33]
; 2011 H
Total anthropogenic |
. 1980 | 1.25[0.64t01.86]| H
RF relative to 1750 : |
1950 | | 0.57[0.29t0 0.85]( M
| ! | | ! |

-1 0 1 2 3
Radiative forcing relative to 1750 (W m~)

IPCC 2013



Global Impacts of BC on Climate and

Environment

Climate effects of black carbon emissions

The impact of BC on snow and ice causes additional warming BC in northern hemisphere mid-latitude snow leads to

in the Arctic region and contributes to snow/ice melting. earlier springtime melt and reduces snow cover in some
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The hemispheric nature of the BC forcing Absorbing aerosols may cause circulation changes
— causes a northward shift in the ITCZ. over the Tibetan Plateau and darkening of the snow.
LIKELY. The importance of this for glacier melting is unknown.
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Spatial distribution of Glaciers In

Western China

Number 46298
Area 59406 km?
Volume' 5590km3
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Spatial distribution of BC

concentration in snow of west
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BC concentrations in snow and ice

measured in the globe

with the background of BC emissions based on
Bond et al. (2004) Ming et al., 2009, Atmos. Res.



