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A study on potential sources and transportation pathways
of PM,, in spring in Lanzhou
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Abstract ; Three-dimensional 4-day backward trajectories arriving in Lanzhou at 500m high were calcu-
lated every 6 h by using HYSPLIT-4 trajectory model in spring of 2001 to 2008. The 8 years were di-
vided into two categories: high dust year (2001,2002,2004 and 2006 ) and low dust year (2003,2005,
2007 and 2008 ). Cluster analysis, potential source contribution function (PSCF) model,and concentra-
tion-weighted trajectory (CWT) method were used to evaluate the transportation pathways and poten-
tial source regions of Lanzhou PM,, pollution in spring. Results indicate that the western and northwest-
ern pathways, respectively accounting for 33% and 19.4% of all trajectories, were major pathways
leading to high springtime PM,, loadings in Lanzhou in 2001,2002,2004 and 2006. However , the major
pathways were the western and the northern pathways in 2003 ,2005,2007 and 2008, accounting for
23.6% and 18% ,respectively. There were six potential source regions that had effect on PM,,concen-
tration in Lanzhou, including Tarim Basin and Turpan Basin in Xinjiang, Qaidam Basin in Qinghai,
Hexi Corridor in Gansu Province,the desert and gobi area in central and western Inner Mongolia.
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Table I Number of dust days in spring during 2001—2008 b, B BEY S A INE 3 s, Bk iy iR
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Fig.1 Daily mean PM,, mass concentrations in Lanzhou in spring of 2001,2002,2004 and 2006
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Fig.3 Cluster-mean back-trajectories arriving in Lanzhou in spring of (a)2001,2002,2004 and 2006,and (b)2003,

2005,2007 and 2008
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Table 2 Number of trajectories, percentage of trajectories and polluted trajectories in each cluster and corresponding daily mean
PM,, mass concentration in Lanzhou in spring of 2001,2002,2004 and 2006

SPUBHE

15 YU RHAIE

Rk PM TR, P, bt 5/
LR i SELIE  rEY % WRPUEE HREREE R %
(pg-m™?) (pg-m™)
1 87 5.9 218.1 21 24.1 381.0
2 486 33.0 287.7 256 52.7 399.0
3 286 19. 4 275.5 148 51.7 402.2
4 190 12.9 213.3 61 32.1 389.6
5 147 10.0 179.9 29 19.7 431.0
6 117 7.9 150. 5 11 9.4 362.6
7 159 10. 8 184.8 26 16. 4 342.5

®3 DeEXSEMOESERKNNTH SEREXPHT LS SHTE S BREX R =M B PM, REKE
Table 3 Number of trajectories, percentage of trajectories and polluted trajectories in each cluster and corresponding daily mean
PM,, mass concentration in Lanzhou in spring of 2003,2005,2007 and 2008
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P2 PM,, BT it ik 5/ B PM,, BT it ik 5/
L7058 B E 5 % YRR IR REE SR %
(pg-m™) (pg-m™)
1 161 10.9 171.6 77 47.8 235.0
2 348 23.6 177.1 153 44.0 255.8
3 255 17.3 148.9 78 30.6 247.3
5 265 18.0 170. 1 88 33.2 312.6
6 162 11. 1 126.3 33 20. 4 259.6
7 281 19.1 137.3 63 22. 4 224.8
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Fig.4 Contribution of potential source of PM,, in Lanzhou in spring during (a)2001,2002,2004 and 2006 ,and (b)2003,2005,

2007 and 2008 ( Darker colors indicate potential sources of greater influence)
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