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Fig.1 Sketch map showing the Yushugou River Basin and the

distribution of sampling sites
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Fig.2 Relationships between precipitation and pH value and conductivity
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Tab.1 Eigenvalues of ion concentrations in precipitation at the sampling sites in spring and summer /(mg- L")
Ca?* Mg** Na* K* NH, O3~ NOy Cl- F-
RKRMHE 19.17 1.29 17.53 6.91 6.83 17.30 8.15 19.09 0.41
/M 0.03 0.002 0.02 0.004 0.20 0.07 0.06 0.09 0.004
PRifE2E 4.16 0.37 4.45 1.41 1.51 4.74 3.09 3.83 0.076
Sy 3.48 0.30 2.67 1.08 2.11 4.83 2.74 2.71 0.06
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Fig.4 Relationship between SO. /NO; and Cl~/Na”* in precipitation in spring and summer
R2 RESEFEFASHAKIBEFZENEXREY
Tab.2  Correlation coefficients of ions in precipitation in spring and summer
F- cl- NO; S0%- Na* NH, K* Mg?* Ca2* pH
F- 1
Cl~ 0.46™ " 1
NOy 0.53** 0.56"* 1
S0;” 0.52**  0.78**  0.84** 1
Na* 0.34 0.91** 0.42* 0.78** 1
NH/ 0.55** 0.85"* 0.54"* 0.79** 0.85"* 1
K* 0.46™* 0.97** 0.44~ 0.72** 0.92** 0.89** 1
Mgz* 0.39*° 0.81** 0.69" " 0.92** 0.86"* 0.72** 0.74** 1
Ca®* 0.36° 0.57** 0.86" " 0.82"" 0.50 " * 0.43* 0.42* 0.82"* 1
pH -0.12 -0.02 -0.42* -0.37* -0.08 -0.19 -0.04 -0.22 -0.30 1
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Fig.5 Sketch map of backward air trajectory
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Tab.3 The backward air trajectory parameters of 32 precipitation events
FAEH ERai)E s TR/ m Sl B (LA L) /m BETIE/h

2013 -05 -07 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -05 - 15 93°57'E, 43°05'N 1 670 500,2 000,3 500 96

2013 -05 -22 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -06 - 01 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -06 - 06 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -06 -07 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -06 - 08 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -06 - 12 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -06 -19(1) 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -06 -19(2) 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -06 —-19(3) 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -06 -20(1) 93°57'E, 43°05'N 1 670 500,2 000,3 500 96
2013 -06 —20(2) 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -06 -21(1) 93°57'E, 43°05'N 1 670 500,2 000,3 500 96
2013 -06 -21(2) 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -06 -21(3) 93°57'E, 43°05'N 1 670 500,2 000,3 500 96

2013 -06 -25 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -06 -28 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -07 -02 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -07 -06 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -07 -09 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -07 -13 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -07 - 14 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -07 -20 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -07 -25 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -07 -27(1) 93°57'E, 43°05'N 1 670 500,2 000,3 500 96
2013 -07 -27(2) 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -07 -29(1) 93°57'E, 43°05'N 1 670 500,2 000,3 500 96
2013 -07 -29(2) 93°57'E, 43°05'N 1670 500,2 000,3 500 96

2013 -08 -26 93°57'E, 43°05'N 1670 500,2 000,3 500 96
2013 -08 -27(1) 93°57'E, 43°05'N 1 670 500,2 000,3 500 96
2013 -08 -27(2) 93°57'E, 43°05'N 1670 500,2 000,3 500 96

F4 BARBEEFHENFERMTERSNEERTF
Tab.4 The enrichment factors of ions in precipitation compared with those in sea salt and soil
S Y S03~/Cl” NO; / C1~ Ca?*/ Cl- Na/ Cl~ Mg2*/ Cl~ K*/ Cl™
K 0.104 0.000 017 0.038 0.86 0.195 0.019
[k 1.316 0.579 2.289 1.355 0.329 0.368
EF .. 12.65 34 058.82 60.24 1.58 1.69 19.37
802~ /Ca* NO; /Ca** Cl-/Ca®* Na*/Ca®* Mg?* /Ca®* K*/Ca®*

415 0.018 8 0.002 1 0.003 1 0.569 0.561 0.504
[E 7k 0.575 0.253 0.437 0.592 0.144 0.161
EF ., 30.59 120.48 140. 96 1.04 0.27 0.32
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Tab.5 Contributions of different ionic sources to

ions in precipitation

57 ERTEMEL IR W ik R VA Tk R g
. N ARG R e S
oy MR - - AR AR
Wi AR
S03* 7.9 3.48 88. 62 8 92
NO; 0.003  0.83 99.17 1 99
cl- 99.29 0.71 0.71 22 78
Ca’* 1.66  98.34 98.34 0 100
K* 5.16  94.84 94.84 10 90
Na* 63.45  36.55 36.55 71 29
Mg>*  59.28  40.72 40.72 56 44
F- 0.00 0.00  100.00 / /
NH; 0.00 0.00  100.00 0 100
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Chemical Properties of Summer Precipitation in the Yushugou
River Basin in the East Tianshan Mountains

WANG Xiao-yan, JIANG Chan-wen
(College of Chemistry and Environment Sciences , Weinan Normal University/Key Laboratory for Ecology and Environment of River

Wetlands in Shanxi Province , Weinan 714000 , Shanxi , China)

Abstract: As an effective means to study the change of atmospheric chemical composition, atmospheric precipita-
tion chemistry could accurately reflect the local atmospheric environmental quality and air pollution. The precipitati-
on chemical properties far away from human colonies can reflect the background value of atmospheric chemistry, and
can also help us to study the atmosphere chemical conversion,transmission and the formation process and mecha-
nism of acid rain. Restricted by the seasonal precipitation distribution and the observation conditions in drainage ba-
sin,the pH value, EC and ion composition in precipitation in the Yushugou River Basin in the east Tianshan
Mountains from May to August 2013 were analyzed. The ionic sources were simultaneously investigated. The results
showed that precipitation was neutral with mean pH value of 6. 8. It suggested that there was no acid rain during the
sampling period in the study area. The EC was in a range of 3.79 =239 ws - em ™', and it was obviously affected by
precipitation. With the increase of rainfall ,the under cloud wash action diluted the conductive ions in precipitation,
and the precipitation conductivity decreased correspondingly. The concentrations of cations and anions were in the
orders of Ca®* > NH,; > Na® > K" > Mg’" and SO;” > NO; > Cl~ >F" respectively. The cationic order was
exactly the same as that of the elements in crust and different from that of cation concentration in seawater (Na™ >
Mg** > Ca’* > K"). It may be due to the geographic location. The Yushugou River Basin is located in an arid ar-
ea where large deserts are distributed. The SO}~ /NO; ratio (1.76) indicated that SO;~ was the main acid-causing
substance in precipitation. The sources of the different ions in summer precipitation were different. SO;~ ,NO; ,F~
and NH,” came mainly from man-made sources,such as coal burning, vehicle emission and agricultural production
activities. C1~ almost came from the sea salt source and crust source. The sodium concentration was mainly affected
by sea salt,and a quite part of which was from terrigenous sources. Ca’" and K* came from the non — sea — salt and
affected mainly by the earth surface and human activities. In the study area, there were four water vapor paths in-
cluding the northwest,southwest, southeast and north paths. Air mass from the northwest path originated from west
Russia and Kazakhstan and passed through west Xinjiang. Water vapor originated from Mongolia passed across west
Inner Mongolia with low population density and relatively underdeveloped economy. Human activities were frequent
along the northwest path. There were the large deserts with alkaline soil along the northwest and north paths. Large
amounts of alkaline substances were carried up to the atmosphere where alkaline substances could neutralize acid
rain. Water vapor from the southwest path was from southwest inland of China and passed over the east Qinghai-Ti-
bet Plateau. Vegetation in southwest inland grew well and less affected by human activities. Air mass along the
southeast path was from the midwest region of China,and the vegetation coverage was very low,so precipitation was
greatly influenced by terrigenous sources.

Key words: precipitation; chemical property; ion source; air trajectories; Yushugou River Basin; East Tianshan



