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Abstract . Cherﬁ}cral and deposition (:hara(;ferisfilts as well ﬁé,potential sources of prle‘éiplipation in Xi#’an from 2000 to 2017 were analyi&l
based lon|the acid deposition monitoring network.in)EastgAsia (EANET). The pH of pecipitation 'showed increasing trends; whereas
the-conduetivity, of precipitation showed de¢reaging trends between 2000 and 2017 in Xi'an, “The decreasing order of ion concentration in
pfecipitatif‘)fl was ‘as ﬁ')-l.lows; SO:™ > Ca’l > NH; 5NO; >Na* 3Cl™ > Mg "> K*. The percentage of SO;™ in the total ion
concentralion decteased from 38. 6% in 2000 to 27. 9% irr-20-i.7__,--"i;he ratio of SO?” to NO; in recent years indicated that the type of
pollutant i Xi’an changed from the coal-burning type to the mixed type. The deposition of SO;~ in precipitation had a declining trend,
which was consistent with the results of the Mann-Kendall test. Nitrogen and sulphur depositions in precipitation were 16. 89
kg ( hmn® -a) ' and 33.52 kg- (hm®-a) ™', respectively, and ammonium nitrogen ( NH,; -N) was the main deposition component of

atmospheric active nitrogen in the precipitation of Xi’an. Vehicle emissions were the major contributors to SO~ (15.43% ) and NO;

(72.99% ). NH, originated mainly from agriculture sources, and the percentage reached up to 75.47% .

Key words : Xi’an; atmospheric precipitation; chemical characteristic; deposition characteristic; potential source
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Fig. 1 Changes of pH and conductivity in precipitation

in Xi’an City from 2000 to 2017
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Table 1 Major waler;sol‘uble ions in precipitation in Xij'an City/peq-L ™"

; | g2+ +
ﬂgﬁ:‘ so;;, NO; cl- .;NH4+ A Na“'.".___..--*" K* Ca’* Mg** (([[(;(:)3;]]++[[N1\%;}J))/ S0;~/NOy
20000 /7 712.0 «. 87.0 49.0 420. 8 “44.1 26.5 458.2 47.2 1.10 8.18
2001/ 939.4 153.5 81.3 255.0 164.2 42.2 1350. 4 97.0 1.47 6.12
2002 1699.4 149. 6 348.8 202.6 245.7 40.5 958. 4 135.8 0.63 11.4
2003 405. 6 68.0 83.3 144.0 69. 2 18.7 516.8 67.0 1.40 5.96
2004 345.2 61.7 36. 1 145.7 19.1 9.6 294. 6 30.6 1.08 5.59
2005 251.2 12.1 34. 4 77.2 16. 1 15.4 214.0 26. 4 1.11 20. 8
2006 547. 4 81.7 35.8 167.3 45.2 18.0 601. 4 56.6 1.22 6.70
2007 366. 8 75.9 39.9 205.9 15.6 19.3 232.6 42.8 0.99 4.83
2008 382.2 40.2 33.6 164. 4 24. 4 13.3 299.2 90. 8 1.10 9.51
2009 272.0 57.7 26.2 169.0 13. 4 10.2 276.0 24.8 1.35 4.72
2010 200. 0 41.0 22.9 187.0 7.3 32.4 210.0 22.0 1.65 4.88
2011 220.0 17.5 10.7 60. 8 17.7 13.4 182.0 19.8 1.02 12.6
2012 219.0 49. 4 16.0 109. 0 5.6 5.7 255.0 7.0 1.36 4.43
2013 281.0 35.6 50.8 238.0 138.0 28. 1 650.0 109. 0 2.80 7.90
2014 225.0 98.0 21.1 170.0 126.0 251.0 185.0 23.6 1.10 2.30
2015 166. 0 71.9 17.8 195.0 113.0 5.3 179.0 18.4 1.57 2.30
2016 125.0 62.8 14.4 118.0 53.6 3.8 70.0 4.0 1.00 1.99
2017 145.0 25.2 8.9 147.0 28.7 4.6 137.0 22.4 1.67 5.75
SEH{ 416. 8 66.0 51.7 176.5 63.7 31.0 392.8 47.0 1.31 6.99
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Table 2 Concentrations of water-soluble ions in precipitation in some cities/ peq-L ™!

HiIX WG ARy S03~ NOy cl- NH; Na* K* Ca’* Mg** ik
Jbxt 2001 ~2005 157.00 106. 00 34.90 236. 00 22.50 13.80 104. 50 24.20 [22]
PR 2001 ~2013 172. 00 105. 00 50. 00 174. 00 35.00 14. 00 153.00 20. 50 [23]
K 2011 ~2013 149. 60 99.20 31.00 140. 90 22.40 10. 50 132. 45 21.10 [24]
i 2008 ~2009 132.82 7.31 20.72 112.79 13.90 9.61 91.45 5.25 [25]
Hebk 2008 ~2011 108. 29 61.02 26. 90 86.79 14. 84 8.86 73.79 8.21 [26]
it 2011 ~2012 89. 00 10. 30 14.10 38.20 3.10 3.30 94. 50 2.85 [27]
0.05 5 4k
g
175
2
=
z
| 1 1 L 1 L 1 L 1 L | 1 1 | 1
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Fig. 2 Mann-Kendall test curves of SO~ , NO; and NH, in Xi’an City from 2000 to 2017
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Table 3 Correlation coefficients of water-soluble ions in atmospheric precipitation in Xi’an City
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