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Fig.3 -1 Box diagram of the main chemical composition of the underground water in the study area
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Fig. 10 Ion relationship in the underground water of the study area
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Tab.1 Load matrix for principal component analysis of

the major ions in the underground water of the study area

PC1 PC2 PC3
pH fH 0.368 0.215 0.572
Eh -0.761 -0.259 0.085
DO -0.515 -0.022 0.357
EC 0.803 0.579 -0.064
SAHE 0.761 0.618 -0.027
TDS 0.809 0.569 -0.047
S03- -0.063 0.868 -0.035
cl- 0.803 0.572 -0.069
CODy, 0.842 -0.028 -0.043
NH, 0.905 0.248 -0.040
K* 0.556 0.736 -0.042
Na* 0.831 0.530 -0.060
Ca?* 0.385 0.812 0.000
Mg?* 0.841 0.461 -0.036
NO; -0.362 -0.209 0.716
NO; -0.009 -0.049 0.658
HCO; 0.825 0.094 0.361
5 22 5T % 60.51 9.28 8.50
R Ir 2 5T % 60.51 69.79 78.29
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Distribution characteristics and source identification of nitrate in the underground
water of coastal areas of South China. A case study of Zhuhai City

HE Jun'?, LI Yiyong'?, WU Pan'?, ZENG Min'?, CHEN Chen', ZHAO Xinwen'”
. Wuhan Center o ina Geological Survey, Wuhan Hubei , China; 2. Key Laboratory of Eco — hydrogeologica
(1. Wuhan C China Geological Survey, Wuhan Hubei 430205, Ch. 2. Key Lab y of E hydrogeological
Process of River and Lake Wetlands in Changjiang Reaches, China Geological Survey, Wuhan Hubei 430205, China)

Abstract; Nitrate pollution could present in the underground water due to the human activities like agriculture,
industry, residents and mariculture in coastal areas. In order to find out the distribution characteristics and
sources of nitrate in the underground water of the coastal areas of South China, the authors in this paper took a
typical coastal city — Zhuhai as an example. The mathematical statistics, ion ratio and principal component analy-
sis were adopted to study the distribution characteristics of water chemical, nitrate, nitrite and ammonia nitrogen,
and the sources of nitrate in the underground water. The results show that the underground water is mainly weak
acid, and conductivity of deep confined underground water is obviously higher than that of shallow underground
water. The chemical type of underground water is mainly Ca’* - Mg’* — HCO; and Na* —Cl~ - SO; ™ type. The
dissolved inorganic nitrogen (DIN) of pore confined groundwater in loose rocks is mainly composed of NH," , and
the DIN of other types of underground water is mainly NO, . Nitrate and nitrite exceed the standard in sporadic
water samples, and the concentration of nitrate is relatively high in the water samples of hilly areas and intermoun-
tain valleys. The ammonia nitrogen of 18.01% underground water samples in loost rocks exceeds the standard,
and the high concentration ammonia nitrogen water samples are mainly distributed in the coastal plain area. The
chemical characteristics of underground water in the study area is mainly controlled by the weathering, evaporation
and seawater mixing of silicate and sulfate minerals. Nitrate in the underground water is mainly from atmospheric
precipitation and human activities. Nitrate in clastic pore fissure groundwater, granite metamorphic rook fissure
groundwater and pore unconfined groundwater mainly comes from atmospheric precipitation, and agricultural activ-
ities. Nitrate in pore confined groundwater in loose rocks and carbonate fissure karst water comes from domestic
sewage and mariculture wastewater. This research results could provide scientific basis for the development, utili-
zation and protection of the underground water in the coastal areas of South China.

Keywords: coastal zone; underground water; nitrate; hydrochemistry; genesis
(FHfEHE: T0)



