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Temporal-spatial Variation and Source Identification of Hydro-chemical

Characteristics in Shima River Catchment, Dongguan City

GAO Lei'?, CHEN Jian-yao’* , WANG Jiang”, KE Zhi-ting”, ZHU Ai-ping’, XU Kai'

(1. School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, Chinaj 2. School of Geography and
Planning, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Shima River catchment is of strategic importance to urban water supply in Dongjiang portable water source area. To
investigate the hydro-chemical characteristics of Shima River, 39 river water samples were collected in February, June and November,
2012 to analyze the major ions (K*, Na*, Ca®*, Mg**, CI™, SO;~, HCO; ) and nutritive salts (PO}, NO; and NH, ) and to
discuss the temporal-spatial variation and controlling factors of hydro-chemical composition, relative sources identification of varied ions
was performed as well. The results showed that the hydro-chemical composition exhibited significant differences in different periods.
The average concentration of total dissolved solid (TDS) and nutritive salts in different investigated periods followed the decreasing
order of November > February > June. The dominant anion of Shima River was HCO, , and Na® + K" were the major cations in
February and November which were changed to Ca>* in June, the hydro-chemical types were determined as HCO; -Na* and HCO; -
Ca>* in dry (February and November) and rainy (June) seasons, respectively. Spatial variations of concentration of nutritive salts
were mainly affected by the discharges of N- and P-containing waste water resulted from human activities. The ratio between N and P of
water sample (R7) was 18.4: 1 which boosted the “crazy growth” of phytoplankton and led to severe eutrophication. According to
Gibbs distribution of water samples, dissolution of hydatogenic rocks was the primary factor to control the major cations of river water in
dry season, however, the hydro-chemical composition was significantly affected by the combination of hydatogenic and carbonate rocks
in rainy season. The deposition of sea-salts contributed less to chemical substances in river. Correlation analysis revealed that K* ,
Na*, Mg’*, Cl~ and SO; "~ were partly derived from the application of fertilizer and the discharge of industrial effluent; Waste water of
poultry feeding and sanitary wastewater transported large quantities of NH, -N, PO} -P and NO, -N into the river.

Key words: Shima River catchment; hydro-chemical composition; temporal-spatial variation; controlling factors; source identification
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Fig. 1 Schematic map of the study area and the sampling sites
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Table 1 Statistic of hydro-chemical characteristics of Shima River catchment/mg-1.~!

T[] T H 261 pH DO  Ca®* Mg>* Na® K* HCO;y (¢I- SO;” NH;-N NO;j-N PO; -P TDS
TN 7.48 7.60 38.3 4.69 83.4 19.7 314 76.3 57.5 11.9 18.7 2,02 234

/M 7.15 0.34 22.5 3.09 32.8 863 56.7 31.7 26.2 236  0.07 0.20 119

2 A(n=11) FIHE 7.33 2.54 31.2  4.09 62.2 13.5 160 59.0 45.0 9.17  9.33 1.17 173
bR 2= 0.11 2.06 3.65 0.41 12.2 2.62 73.8 11.3 8.97 2.57 6.71 0.73 45.3
AR FRE % 1.44 81.0 11.7 10.0 19.6 19.5 46.0 19.2 19.9 28.1 71.9  62.0 26.2

SN 7.54 6.77 35.53 4.22 42.8 13.18 177 59.2 51.3  6.35 13.8  0.15 219
/M 6.29 1.85 13.20 1.64 10.4 4.53 87.0 12.7 18.9  0.02  0.39 0.02 21.0
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bRt 22 0.32 1.63 5.02 0.71 809 230 251 12.1 8.67 1.8  3.57 0.04 48.2
s BB % 4.52  44.5 19.0 25.1 459 28.4 21.1 48.8 25.3 152 80.0 57.0 64.9

B 7.40 6.37 33.6 4.21 82.6 20.3 210 127 138 20.2 9.92 1.38 329
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e M 22 0.14 1.31 4.88 0.54 11.9 2.92 33.0 15.6 30.7 569 2.39 0.38 64.9
5 2B % .90  39.6 17.1 14.3 21.3 20.2 18.8 17.7 33.9 67.4  30.4 74.9 27.9

WHIK ERRHEY 6.0~9.0 7.5 @ @— @— @— @ — — 250 250 0.015 10 — —
VIOKBibsfE?! 6.0~9.0 2.0 — @— @ — — - — 2.0 — — —
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Table 2 Contribution of sea salts deposition to the content of major ions in river water/%
A A ] Ca* Mg+ Na* K* S03~ cl-
VERE N R 2012 4E2 A 0.20 8.01 2.36 0.24 0.38 2.92
VaRERT MR ) 2014 46 A 0.24 11.6 8.31 0.41 0. 50 6.96
VERE N R 2012 4511 A 0.22 8.71 2.63 0.23 0.19 1.97
BRI /N dek 2007 -5 3.00 41.0 11.0 2.00 9.00 22.0
B b AR 2007 4EF 2 6. 00 60. 0 21.0 2.00 15.0 45.0
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Table 3 Correlation analysis of ions in river water

CaZ* Mg>* Na* K* HCO; Cl- SO0; ™~ NH," -N NO; -N PO;~-P
Ca®* 1 0.772"* 0.641" " 0.668 " 0.344 " 0.345" 0.293 0.278 0.213 0.467" "
Mg?* 1 0.837**  0.850" "~ 0.459 " * 0.613" " 0.482**  0.531" " 0.391" 0.590 " *
Na* 1 0.922"* 0.609 " * 0.819** 0.539"*  0.655" " 0.366 " 0.720 " *
K* 1 0.641" " 0.829"" 0.626"*  0.590" " 0.248 0.650 " "
HCO; 1 0.596 " * 0.493**  0.235 -0.210 0.591" "
Cl- 1 0.714**  0.518** 0.295 0.397*
SO0;~ 1 0.424 " 0. 148 0.111
NH, -N 1 0.343" 0.490 " *
NO; -N 1 0.043
PO, -P 1
1) =, %« BEMRIC(P<0.05, P<0.01)
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