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Composition and Seasonal Variations of Carbon Isotopes in Aerosols of Lhasa,

Tibet
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(1. Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100085, China; 2. State Key Laboratory of
Cryospheric Science, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Key Laboratory of Isotope Geochronology and
Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 4. Cold and Arid
Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 5. State Key
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Abstract: A total of 30 samples of total suspended particles were collected at an urban site in western of Lhasa city, Tibet from August
2006 to July 2007 for investigating carbonaceous aerosol features. ' C was taken as a reference to quantitatively distinguish the fossil and
biogenic-derived origins along with the characteristics of seasonal variations of all carbonaceous materials in Lhasa are discussed. The
results showed that the f, values in Lhasa ranged from 0.357 to 0.702, with an average of 0.493, which is higher than Beijing and
Tokyo, but are far lower than that of remote/rural regions such as Launceston, indicating a major biogenic influence in Lhasa. Values
of f. displayed clear seasonal variations with higher mean value in winter, a decreasing trend in spring, while relatively lower values in
summer and autumn. Higher f, values in winter demonstrate that carbonaceous aerosol is mainly dominated by wood burning and
incineration of agricultural wastes during the winter. The lower f, values in summer and autumn might be caused by increased diesel
engines, motor vehicles emissions, which are related to the tourism in Lhasa. 8" C values ranged from —26.40%0 ~ —25. 10%0, with
an average of —25.8%0, and showed no clear seasonal variation. The relative higher values in summer reflected the increment of fossil
carbon emissions. "’ C,. values are relatively homogeneous at — 25.8%o, considering the characteristics of seasonal variations of f.
values, it can be concluded that carbonaceous aerosol of Lhasa was mainly influenced by a constant mixing of several pollution sources
such as motor vehicles and wood burning emissions.
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Map showing the sampling site in Lhasa, Tibetan Plateau
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1 TSP foofy 8%C Y
Table 1  Results of sampling parameters, f,, f; and 6" C values
PMygp /g m”> /. /i 8" Cyc /%o
71831 T, 2006-08-05 ~2006-08-13 — 0.452 + 0.002 0.548 + 0.002 -26.17
GZ1832 T, 2006-08-15 ~2006-08-19 — 0.541 + 0.002 0.459 + 0.002 -26.02
GZ1833 T, 2006-09-01 ~2006-09-05 — 0.385 + 0.002 0.615 + 0.002 -25.82
GZ71834 T, 2006-09-15 ~2006-09-21 — 0.348 + 0.003 0.652 + 0.002 -25.76
GZ1835 Ts 2006-10-01 ~2006-10-05 — 0.536 + 0.002 0.464 + 0.002 -26.40
GZ1836 T 2006-10-15 ~2006-10-20 — 0.379 + 0.002 0.621 + 0.002 -25.85
GZ1837 T, 2006-11-01 ~2006-11-07 — 0.474 + 0.002 0.526 + 0.002 -25.86
GZ1838 Ty 2006-11-15 ~2006-11-20 — 0.492 + 0.002 0.508 + 0.002 -25.44
GZ71839 Ty 2006-12-01 ~2006-12-05 — 0.555 + 0.002 0.445 + 0.002 -25.70
GZ1840 T 2006-12-15 ~2006-12-20 — 0.558 + 0.002 0.442 + 0.002 -25.10
GZ72001 T, 2007-01-01 ~2007-01-05 — 0.562 + 0.002 0.438 + 0.002 -25.53
GZ72002 T, 2007-01-15 ~2007-01-20 — 0.508 + 0.002 0.492 + 0.002 -25.47
GZ72003 T3 2007-02-01 ~2007-02-05 — 0.508 + 0.002 0.492 + 0.002 -25.51
GZ1750 GF, 2007-02-05 ~2007-02-15 147. 8 0.585 + 0.002 0.415 + 0.002 -25.53
GZ72004 T, 2007-02-15 ~2007-02-19 — 0.702 + 0.003 0.298 + 0.002 -25.50
GZ1751 GFg, 2007-02-19 ~2007-03-01 154.3 0.620 = 0. 003 0.380 + 0.002 -25.15
GZ2005 Tis 2007-03-01 ~2007-03-05 — 0.560 + 0.002 0.440 = 0.002 -25.23
GZ1752 GF s 2007-03-05 ~2007-03-15 175. 4 0.559 + 0.002 0.441 = 0.002 -25.22
GZ2006 T 2007-03-15 ~2007-03-19 — 0.487 + 0.002 0.513 + 0.002 -25.53
GZ1753 GFy, 2007-03-19 ~2007-04-01 212.1 0. 490 + 0.003 0.510 + 0.002 -25.58
GZ72007 T, 2007-04-01 ~2007-04-07 — 0.475 + 0.002 0.525 + 0.002 -25.717
GZ1754 GF s 2007-04-07 ~2007-04-15 292.1 0.425 + 0.002 0.575 + 0.002 -25.90
GZ72008 T 2007-04-15 ~2007-04-19 — 0.485 + 0.002 0.515 + 0.002 -25.90
GZ1755 GF 6 2007-04-20 ~2007-05-01 221.1 0.449 + 0.002 0.551 + 0.002 -25.95
GZ2009 Ty 2007-05-01 ~2007-05-05 — 0.396 + 0.002 0. 604 + 0.002 -25.77
GZ1756 GFy, 2007-05-05 ~2007-05-15 185.4 0.511 £ 0.003 0.489 + 0.002 -25.66
GZ1757 GF g 2007-05-19 ~2007-06-01 211.1 0.524 = 0.002 0.476 = 0.002 -26.32
GZ1758 GFy 2007-06-05 ~2007-06-15 173.3 0.402 + 0.002 0.598 + 0.002 -26.31
GZ1759 GF 2007-06-19 ~2007-07-01 134.1 0.394 + 0.002 0. 606 + 0.002 -26.30
GZ1760 GF, 2007-07-05 ~2007-07-15 90. 2 0.426 = 0.002 0.574 = 0.002 -26.34
1ys—»
R 1.2.1
(teflon) , .
3 A (acid-alkali-acid) 3 A (acid-alkali-acid)
, 2mol - L™" HCI, ,
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Table 2 Comparison between f, values in Lhasa and other regions in the world
Je
0.357 0.702 0.493 2006 8 ~2007 7 TC
( ) 0.023 0.160 0.090 1993 9 ~12 TC [14]
( ) 0.190 0.360 0.280 1993 9~12 TC [14]
Tokyo 0.367 2002 4 ~2003 2 TC [25]
Tennessee Valley Region 0. 480 0. 950 0. 670 2001 ~2004 TC [13]
Nashville, TN 0. 510 0. 730 0. 640 1999 6 21 ~7 13 TC [26]
Launceston, Tasmania 0. 857 1. 106 0. 954 2002 2004 12003 TC ocC [12]
Conroe, Houston 0. 412 0. 723 0. 578 2000 8 TC [24]
2.4 [28,29]
, 2.5 "“cC
e ¢ 2). TSP 6" C,y ,
La, /. €3 (3~5 ). (6~8 ). (9~11 ). (12~2
’ ’ ‘ )4 « 3,
/. 0.575, 0.493, 6]3CTC 4 ( —26.1%0 ~
[13,27] 225.5%), . . Cachier
s [30] ’ sc
k ’ , SHCTC
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Table 3 Seasonal statistical data of 8" C/%o
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