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Table 1 Monthly statistics of different clusters of trajectories for Lin’ an
ik 1 H 2 A 3 A 4 A 5H 6H 7TH 8A 9H 10H 11H 128 &3 WHB/YN BB EE/m

1 0 0 0 0 0 9 65 17 0 0 0 0 91 3 267
2 0 2 6 16 15 12 91 25 9 0 0 0 176 6 277
3 23 39 48 49 60 66 37 45 8 5 49 24 453 16 176
4 0 0 5 0 22 33 24 54 16 0 0 0 154 5 104
5 13 28 45 52 42 17 22 33 14 39 10 9 324 11 199
6 84 50 47 64 48 11 4 45 87 70 67 82 659 23 136
7 34 15 16 12 14 0 0 13 12 17 27 39 199 7 284
8 28 36 22 22 11 3 4 11 34 62 44 22 299 10 111
9 28 39 33 13 10 0 0 0 19 33 32 39 246 9 343
10 4 10 26 12 14 49 0 5 41 22 6 3 192 7 137
11 14 5 0 0 8 0 0 0 0 0 5 30 62 2 880
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Table 2 Monthly statistics of different clusters of trajectories for Shangdianzi

ik 1 H 2 A 3H 4 H 5H 6H 7H 8HA 9H 10H 11H 128 & WHB/YN HBEE/m
1 34 36 39 33 33 8 1 0 13 20 33 59 309 11 1198
2 10 22 25 18 25 2 15 7 13 21 9 38 205 7 952
3 73 56 56 20 21 30 18 24 40 72 76 62 548 19 745
4 17 3 15 60 32 26 38 30 23 33 12 15 304 11 625
5 24 22 18 32 37 29 39 60 34 25 13 12 345 12 462
6 13 31 45 30 69 126 130 126 111 51 17 10 759 26 183
7 40 24 11 7 1 1 0 0 2 17 43 28 177 6 1183
8 4 19 16 16 20 2 0 0 1 7 24 7 116 4 1385
9 4 6 4 6 4 2 0 0 0 2 10 2 40 1 2223
10 9 5 19 18 6 11 7 1 3 0 3 15 97 3 905
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Table 3 Monthly statistics of different clusters of trajectories for Longfengshan

s 1H 2H  3H  4H  5H 6H TH 8H 9H 10H 11H 128 & /YN HBEE/m

1 10 26 22 30 53 98 94 76 31 81 36 16 523 18 76

2 %5 25 20 20 31 34 36 37 56 57 18 37 416 15 123

3 4 0 3 39 67 22 45 46 33 13 0 0 272 9 189

4 27 25 28 23 17 14 37 46 45 25 6 7 300 10 144

5 28 30 29 24 18 9 24 28 42 35 23 49 339 12 190

6 26 28 42 32 13 8 3 12 18 13 28 45 268 9 119

7 50 35 s 25 11 3 7 3 3 18 51 36 277 10 290

8 16 17 6 6 15 4 0 0 6 10 45 18 143 5 532

9 13 s 18 18 17 2z 0 0 0 29 29 7 163 6 722

o 13 3% 18 18 17 2z 0 0 0 20 29 7 163 6 391
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Table 4 Mean trace gas concentrations corresponding to different clusters of trajectories for Lin’an (unit: X107?)
Ak Buk 1 Btz BuEs Bukd4 o BukS Bl 6 Bk 7 Bk B9 Bk 1o Bk 1l
SO, 8.5 10.9 15.4 10. 2 16.5 19.2 18.2 13.8 12.5 13.1 19.3
NO, 6.3 7.7 11.6 11.8 13.9 15.9 13.6 15.2 12.1 15.5 9.6
CO 506 576 744 510 744 811 655 679 593 647 510
O3 23.9 35.1 40.1 27.6 39.8 33.2 31.4 28.2 25.6 32.1 30.4
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Fig. 2 Mean trace gas relative concentrations corresponding

to different clusters of trajectories for Lin”an

(CO concentration is 5% of its value)
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Fig. 4 Mean trace gas relative concentrations corresponding

to different clusters of trajectories for Longfengshan

(CO concentration is 5% of its value)
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Impacts of Air Parcel Transport on the Concentrations of
Trace Gases at Regional Background Stations

Xu Xiaobin Liu Xiwen Lin Weili

(Key Laboratory for Atmospheric Chemistry , Center for Atmosphere Watch and Serwvices ,

Chinese Academy o f Meteorological Sciences, China Meteorological Administration , Beijing 100081)
Abstract

To investigate the impacts of air parcel transport on the concentrations of trace gases (SO, , NO,, CO
and O;) at regional background stations, backward air parcel trajectories from July 2005 to June 2007 are
calculated for Lin’an, Shangdianzi, and Longfengshan stations using the HYSPLIT4 model and the NCEP
reanalysis meteorological data. Four trajectories are calculated for each day, with starting time at 02:00,
08:00, 14:00 and 20:00 Beijing Time and a travelling time of 72 hours. Individual trajectories are clustered
to obtain the mean trajectories and monthly statistics are made for different clusters of trajectories. Statis-
tics of trace gas concentrations observed at the stations during the same period are conducted, correspond-
ing to different clusters of trajectories. However, these statistics do not facilitate interpreting relative in-
fluences of different trajectories on the pollutants concentrations at the stations, because both trajectories
and pollutants concentrations vary seasonally. Therefore, seasonal trends in the time series of the Oy,
SO, , NO, and CO concentrations are filtered by 30-day smooth-averaging to obtain the short-term varia-
tions of these gases, which is nearly independent of seasonal variations. The impacts of air parcel transport
over different areas on the pollutants concentrations are studied by combining the trajectories and the cor-
responding short-term variation data of the gases. The results show that air parcels originating from higher
altitudes and transported at higher speeds can effectively remove gaseous pollutants from surface air over
the stations. However, the surface O, level may occasionally be enhanced by downward transport of O;-
rich air from near the top of boundary layer. About 50%—60% of the backward trajectories for the sta-
tions are related to the transport of polluted air parcels, leading to increases in the concentrations of the
gaseous pollutants. The polluted air parcels are mainly from the S—SW and N-—SE sectors for Lin’an,
from the SE—SW sector for Shangdianzi, and from the S—WSW sector for Longfengshan. On the aver-
age, air parcels from the S—SW sector can enhance the concentrations of SO,, CO and O, at Lin’an by
1.2X1077, 57.5X10 ? and 4. 6 X107, respectively, while those from the E—SE sector can abate concen-
trations of SO,, CO and O; by 0.7X 1077, 5.0X10"? and 9. 5X 1077, respectively. For Shangdianzi, air
parcels from the SE—SW sector can increase the concentrations of SO,, NO,, CO and O, by 3.6 X107,
2.8X10°7, 406 X107 and 1.8X 10 *, respectively, while those from the high altitudes in the NW sector
can reduce concentrations of SO, , NO, and CO by 8.4X10?, 10X10 7 and 599X 10 *, respectively. For
Longfengshan, air parcels from the SW sector can increase the concentrations of SO, , NO,, CO and O, by
1.3X1077, 0.4X107, 53X 10 " and 1.4 X 10’ respectively, while those from the other sectors decrease
the concentrations of SO,, NO, and O; by about 0. 3 X 107?—5. 9 X 10™?, and that of CO by about
24X1077—100X 10",
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