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Abstract Concentrations of major ions concentration were analyzed in rainwater collected at Yongxing Island of Xisha, South
China Sea during 2013. The positive matrix factorization (PMF) and backward trajectories of air mass were used to identify the
sources of major ions. The results showed that the orders of volume-weighted average concentrations of anions and cations
were: CI, SO, NO; and Na*, Ca®*, Mg**, NH,", K", respectively. The Na" and CI" were the major anion and cation,
respectively, indicating that they were derived from sea water. The SO,%, Mg®", and K* were also mainly from sea water; while
part of SO, might come from the combustion of fossil fuel and K* from biomass burning. The Ca" was mainly from soil,
while NO;” mainly from combustion of fossil fuel. Furthermore, this study found that NH,* had more complex sources, such as
the emissions of human activities, organic matter degradation in marine environment, and etc. According to the Redfield ratio
of carbon to nitrogen, the contribution of NO;” and NH," in rainwater to new production in South China Sea was about 4.8% to
13.5%. Back trajectories indicated that the sources of ions in rainwater at Yongxing Island derived from many regions, such as
the northeast China and south China, and Malaysia, or South China Sea itself.
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Table 1 The major ion concentrations of precipitation at Yongxing Island (umol/L)
(mm) cr NO3’ S0.% Na* K* Mg?* ca®* NH,*
2013-04-10 19.4 2476 46.1 38.1 292.3 12.9 319 161.6 30.3
2013-05-01 131 1353 18 8.2 1257 8.9 175 64.8 145
2013-05-04 63.0 43.1 11 6.4 62.2 <0.1 11 23.2 8.9
2013-05-30 11.0 389.3 <0.1 51.7 359.3 1655 4.2 339.8 8.1
2013-06-12 83.0 65.2 41 8.2 66.7 08 128 48.6 5.1
2013-06-15 6.6 180.8 29.9 303 157.9 3.2 205 118.4 6.4
2013-06-15 125 375 6.3 9.3 63.3 11 4.9 17.0 42
2013-06-22 37.0 3313 16 157 2935 5.2 333 26.0 6.4
2013-06-23 15 320.3 <0.1 18.4 299.5 46 318 23.4 6.8
2013-10-29 18.0 1301.6 4.1 89.7 1206.7 38.1 1413 103.2 6.8
214.4 8.9 19.0 209.7 5.8 22.8 64.4 8.7
2 (umol/L)
Table 2 The major ion concentrations of precipitation in different regions (umol/L)
cr NOy S0.% Na* K* Mg?* ca?* NH,"
( ) 214.4 8.9 19.0 209.7 5.8 22.8 64.4 8.7
* 29.8 15.7 155 32.3 3.7 4.4 175 20.7
W 20.7 7.3 265.6 13.9 9.6 105 182.9 1128
* 14.3 83.1 142.0 9.9 9.4 8.6 68.5 145.0
* 107 175 110.0 17.7 13.4 9.9 91.2 60.8
* 6.7 2.3 13 6.7 1.9 08 17.0 8.9
il 578.0 20.0 43.0 430.0 13.0 47.0 25.0 14.0
* 241.0 2.9 15.7 202.0 5.0 23.6 5.6 45
* 147.0 27.9 25.5 152.0 6.5 105 6.6 28.0

* (EANET).
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Table 4 Contribution of different sources to major ions in ,
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