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Abstract During January 2013, Anhui Province experienced frequent and severe haze, which was characterized as
widespread and long-lasting with very low visibility. The potential causes of this long-lasting haze are discussed by using
the routine daily ground level observational data of three representative stations and high space-resolution sounding data
recorded at two stations in January of the most recent five years, together with trajectory—cluster—statistics analysis. The
statistics show that low wind speed and high humidity alone cannot explain the low visibility and abundant haze, which
reached historical levels in January 2013. The more frequent and deeper ground inversion, and thus, higher stability of
stratification occurring at that time can partly explain these situations. Although the back-trajectories of the air mass at the
height of 1 km cannot explain the severe haze in Anhui Province, those at the height of 100 m can sufficiently explain
these situations. At the height of 100 m, the northeasterly trajectories corresponded to the lowest average visibility at all
three stations. In January 2013, the frequency of trajectories corresponding to the lowest visibility group, or together with
the second-lowest group, was the highest among the same period of the most recent five years. Therefore, the main
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reasons of the low visibility and high haze frequency in Anhui Province in January 2013 were more stable stratification

and more controlling air masses from northeast.

Keywords Haze, Low visibility, Temperature inversion, Transport trajectory
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Table 3 Percentages of back-trajectories in each group at
1 km in Hefei, Fuyang, and Anqing in Jan during 2009-2013

uhnl GEGY  BR1 K2 RR3 R4 RS fRe RTS8
S 2009 2177 1452 2258 1371 9.68 1210 565  0.00
2010 1210 1210 3871 2339 645 161 565 0.00
2011 33.06 2097 403 726 1210 1452 242 565
2012 55.65 2016 968 806 403 1.61 081 0.00
2013 3226 16.13 3145 968 403 565 0.81  0.00
BFH 2009 1613 1290 1290 1371 9.68 645 2823
2010  4.03 13.71 1.61 17.74 2419 565 33.06
2011 1129 1694 17.74 1290 726 0.00 33.87
2012 726 2581 000 806 323 0.00 55.65
2013 323 2823 484 1935 1452 0.00 29.84
G 2009 1694 1048 726 645 1694 1371 2339 484
2010 1855 645 000 1048 484 726 4194 1048
2011 1129 806 13.71 17.74 1371 1855 645 1048
2012 9.68 806 000 1694 484 3387 1694 9.68
2013 20.16 806 081 726 565 1694 2419 16.94
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Fig. 10 Same as Fig. 9, but at 100 m
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Table 4 Statistics of visibilities corresponding to different

back-trajectory groups at 100 m in Hefei, Fuyang, and

Anqing in Jan during 2009-2013 km
i M1 fE2 B3 RE4 BES 6 BT S8
IR DU 3.00 600 200  6.00 10.00
BMA 010 120 000 080 500
e 400 1000 400 7.00 10.00
FE=DUAIME 600 1000 600 10.00 15.00
S 5007 859 464" 750 1219
BB S—DUMAE 1000 1200 1200  3.00 6.00 6.00 10.00 15.00
BMA 200 500 200 010 090 010 2.00 12.00
i 1200 1200 1500 7.00 10.00 10.00 12.00 15.00
FE=PYSMAE 1500 1500 2000 1000 1200 12,00 15.00 20.00
SERH 1200 1403 1411 714" 9217 949 13.04 17.27
LR HE—DUMME 500 700 6.00 10.00 10.00
BMi 0.10 020 300 020 4.00
Tl 700 1000 800 1200 12.00
H=PUMAE 1000 1200 11.00 1500 13.00
SFEIHE 7157 911 8587 11.82 1111

RSy IR T P AR AR A

F5 2009~2013 £ 1 A&E. B, R 100 m 5EF
(5] 3 [=) 3325 BB B 43 b
Table 5 Percentages of back-trajectories in each group at 100

m in Hefei, Fuyang, and Anqing in Jan during 2009-2013
iRy R R2 3 R4 ES fRe BT RS
A 2009 42.74 1694 2823 565 645
2010 41.13 1694 2742 9.68 4.84
2011 27.42 2339 34.68 1048 4.03
2012 1935 1290 62.10 5.65 0.00
2013 46.77 726 34.68 5.65 5.65
ERH 2009 10.48 10.48 4.03 22.58 12.10 22.58 12.90 4.84
2010 4.84 1452 4.84 26.61 20.16 2500 1.61 2.42
2011 10.48 11.29 13.71 24.19 1855 13.71 4.03 4.03
2012 887 645 323 51.61 13.71 12.10 4.03 0.00
2013 726 565 4.03 4516 16.13 2097 0.00 0.81
2R 2009 3548 29.03 1452 1129 9.68
2010 4597 20.16 2258 1.61 9.68
2011 2339 1290 37.10 9.68 1694
2012 3790 9.68 39.52 323 9.68
2013 58.06 20.16 1290 4.03 4.84
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