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precipitation samples were selected to research the characters of the precipitation pH, electrical conductivity, chemi-
cal composition, and the main sources affect the background area. Results showed that the south-west backward
trajectory coming from the east-central inland area of China, passing through Taiyuan, Shijiazhuang, and Beijing,
the north-west trajectory coming from Mongolia, passing through inner Mongolia area, and the south-east trajecto-
ry coming from oceanic area, passing through east coastal cities were the main backward trajectories affecting the
precipitation at Shangdianzi station. The precipitation frequency in the south-west trajectory was the highest. The
pH peaked in the south-west transportation direction and reached a minimum in the south-east. The electrical con-
ductivities reached a maximum in the south-west transportation direction and a minimum in the north-west. SO~ ,
NO; , NH; , and Ca?" were the major ions of precipitation at Shangdianzi. The concentrations of the major ions of
the south-west trajectory samples were much higher than that of the other directions. Soil dust, farm emission relat-
ed to fertilization, pollutants from traffic and coal combustion emission were the main four sources identified affecting
the background area. The natural source was the primary source affecting the background area in the north-west
clean transportation direction, while the anthropogenic sources were more notable in the south-west transportation
direction, such as traffic and coal combustion emission. Compare to 1999 - 2004, the averaged pH decreased from
2005 to 2007, which attributes to the decreasing of the concentrations of alkaline ions in precipitation. The results
show that rainfall is significant for the conductivity, acid rain frequency, and the components of the precipitation.

The values of conductivity and components concentration decrease and the acid rain frequency increase as the rainfall

Vol. 16

increase gradually.
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Fig. 1 Backward trajectories;: (a) North-west pathway; (b)

south-west pathway; (c) south-east pathway
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Table 1 The averaged values of pH, acid rain frequency, conductivity, and chemical component concentrations of precipitation
according to different rainfall ranges

i Sk BTWE/ mg - L

pHE  MRMEREASRE  /pSeom ! Cl- NO3 SOf~  NHif Mgt Ca?* K Na

NG 4. 60 44.19% 73.41 0.84 6.48  11.65  5.13 0.53 3. 64 0.63 0.47
ThF 4. 49 51.36% 65. 50 0. 69 4. 96 8.53 4.07 0. 34 3.07 0.58 0.26
PN 4.78 59.25% 44. 86 0. 34 3.29 6.51 3.15 0.22 2.22 0.33 0.13
W 4.53 66.67% 42. 20 0. 21 2. 36 5.44  2.08 0.13 1.21 0.19 0.10

2 FAEHWMERET pHE. BSEMUEASNTEHER
Table 2 Average values of pH, conductivity, and chemical compositions for different transportation pathways
e BT/ mge L}
pH fE /uS+ cem™! K+ Na* Ca2*t Mg?* NH** SO~ NO3 Cl
[iiiB]di% 7 5.43 42.0 0. 36 0.26 2.68 0.31 3.97 6.62 4.11 0.50
iRy EgEs 5.73 64.7 0. 46 0.20 3.23 0.28 4.50 9.11 5.25 0. 49
Rtz 5.29 61.9 0. 60 0.23 2.56 0.32 3.43 7.31 4.03 0. 69
T 5.58 56. 2 0.47 0.23 2.82 0. 30 3. 96 7.68 4.46 0.56
F3 3INHEBETESFRSNIRERE
Table 3 Standard deviation of ions for each transportation pathway

ez Cl NO37 SO%~ NH; Mg?* Ca?t K+t Na* H*
s |4 0.67 3.92 4.84 5.18 0.37 4.15 0.35 0.48 0.00
P9 0. 58 4.73 6. 68 3.79 0. 28 3.05 0.42 0. 22 0. 00
R 0.67 3.57 6. 00 4.56 0.77 3.29 0.50 0.43 0. 00
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Fig. 2 Residual values of typical ions for different transportation

pathways: (a) North-west; (b) south-west; (¢) south-east
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Fig. 4 Results of source identification: (a) North-west pathway;
(b) south-west pathway; (c) south-east pathway. Factors 1 to 4

correspond to the main sources showed in table 4
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