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Chemical Characteristics of Precipitation in South China Sea
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Abstract: Rainwater samples were collected in the summer on “Shiyan 3” during the 2012 South China Sea Sectional Scientific
Survey. The concentrations of anion and cation and pH in precipitation were determined and backward trajectories of air mass were
simulated to analyze the chemical characteristics of ions and examine the source of ions. The results indicated that the mean pH value
of precipitation was 6.3 with 5. 6 of minimal value in summer in South China Sea. The order of anion and cation abundance was Cl~
>80;” >NO,; and Na* >Mg’* >Ca’* >K*. Cl~ was the major anion and Na* was the major cation with concentrations of 2 637. 5
peqeL ™" and 2095.5 peqL™" respectively showing that they were the characteristics of marine atmospheric precipitation. There
was a good linear relationship between each pair of 7 ions with correlation coefficient above 0.9 suggesting that they may have a
common source. However the correlation coefficients were lower between NO; and other ions than the others suggesting that NO,
had more complex sources. The concentrations of Ca’* and K* in precipitation may be related to coral environment in South China Sea.
The backward trajectories in 6 stations showed that the air mass was from south and southwest of South China Sea without passing
through above the continent. These results suggested that precipitation affected by human ion source can be ignored in summer in South
China Sea.
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Table 1 pH and ionic concentrations of precipitation in different stations/weq*L ™"
( -) pH Cl- NO; S03- Na* Mg * K* Ca*
KJ19 09-06 5.6 501.9 3.6 46.7 480. 8 109.7 24. 6 32.4
KJ23 09-05 — 1153.4 23.9 105.0 824.3 203.0 21.4 40.2
KJ32 09-03 6.5 1921.1 21.7 214.6 1700. 8 420.0 40.9 80.5
KJ39 09-01 6.3 2372.1 11.8 181.6 1533.9 381.9 42.9 79.6
KJ47 08-30 6.5 280.0 2.0 30.5 244.7 62.2 11.1 15.8
KJ53 0829 6.5 9596.7 65.1 1054.3 7788.6 1948. 4 186.0 462.2
6.3 2637.5 21.4 272. 1 2095.5 520.9 54.5 118. 4
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2 pH. . /peqeL !
Table 2 Comparison of pH and ion concentrations of precipitation in this study with those in cites and other sea/peq*L ™!
pH Cl- NO; S03~ Na* Mg?* K* Ca®*
6.3 2637.5 21. 4 272.1 2095.5 520.9 54.5 118.4
3 4.2 20.7 7.3 265. 6 13.9 10.5 9.6 182.9
16 4.5 24.5 23.6 66. 1 14. 4 10.7 5.9 30.7
15 6.4 3518.2 22.9 461.7 2073.0 719.0 133.3 426.8
Petaling Jaya! 4.2 8.4 52.8 55.0 4.6 1.2 1.3 4.0
Kuching" 5.4 11.5 5.0 8.1 9.1 1.5 0.9 6.3
Metro Manila") 5.6 29.8 14.4 37.4 21.4 14.3 23.5 25.8
Western Atlantic '* 4.9 185.3 1.7 27.2 165.0 38.8 3.4 10. 8
Indian Ocean "7 4.9 371.0 1.9 45.0 321.0 71.0 7.0 13.9
1) * ( EANET) 2011
3 1)
Table 3 Correlation analysis of precipitation ions
cl- NO; S03- Na* Mg>* K* Ca®*
cl- 1 0. 949 0.997 0.998 0.998 0. 996 0. 996
NO; 1 0. 956 0. 954 0.954 0.938 0. 945
S02- 1 1. 000 1. 000 0.997 0.999
Na* 1 1. 000 0.998 0.999
Mg?* 1 0.998 0. 998
K* 1 0.999
Ca®* 1
1) (P<0.01)
2.2.2 KJ23. KJ39. KJ53 1.15% . 0.24% -
6.83% SO;~
Na*
Na* S0;~ . NO;

3 21 24, 19

100( Na,5,,) (X/Na*)

SSF( %) = X : NO. s

CRF( %) = 100( Carai,,))((ri/ca ) (ol Mg** ©en

NSSCRF( %) =100 - SSF - CRF KJ19

X, (peqeL™") 34.63%  57.01%
(X/Na™) (. Na* 15

SSF CRF
NSSCRF 2.2.3
SSF. CRF. NSSCRF 4
cl- KJ23. KJ39. , 1

KJ53 17.10% « 24.98% - 5.85%
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characterization of aerosols in the equatorial atmosphere over the

Indian Ocean J . Atmospheric Environment 2013 78: 268-

4 N N /%
Table 4  Sea salt crustal and non-sea-salt-non-crustal fractions of ions in precipitation/%
KJ19 KJ23 KJ32 KJ39 KJ47 KJ53
SSF 100 82.90 100 75.01 100 94. 14
Cl- CRF 0 0 0 0.01 0 0.01
NSSCRF 0 17. 10 0 24.98 5.85
SSF 0.27 0.07 0.16 0.26 0.25 0.24
NOy CRF 1.89 0.35 0.78 1.41 1.70 1.49
NSSCRF 97. 84 99.58 99. 04 98.33 98. 05 98.27
SSF 100 98.13 99. 06 100 100 92.35
S0;~ CRF 0 0.72 0.70 0 0.82
NSSCRF 0 1.15 0.24 0 0 6.83
SSF 100 92.19 91.93 91.17 89.27 90. 74
Mg?* CRF 0 7.81 8.07 8.83 10.73 9.26
NSSCRF 0 0 0 0 0
SSF 42.99 84. 85 91.55 78.58 48.38 92.15
K* CRF 57.01 15.15 8.45 21.42 51.62 7.85
NSSCRF 0 0 0 0 0 0
SSF 65.37 90. 32 93.01 84.74 68.07 74. 14
Ca®* CRF 34.63 9.68 6.99 15.26 31.93 25.86
NSSCRF 0 0 0 0
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