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Tab.1 The results of groundwater hydro chemical quality

(mg/L) H TDS
K Na* Ca** Mg?* cr HCO;  SOF cor (S/m) P (g/L)
599.60 11752 1420  2274.40 23118  533.63 4496 50.94 447 672 32.89
11.04  243.60 7832  87.98  201.40 70.272 0 0 0.11  7.95 0.80
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Fig.2 Groundwater Depth in the Yellow River Delta
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Fig.3 Groundwater mineralization in the Yellow River Delta
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Tab.2 The correlation matrix of groundwater hydrochemical components
pH TDS cr SO; HCO; Na* Mg** Ca®"
pH 1
TDS —0.851** 1
cr ~0.806* 0.806* 1
SO* ~0.419% 0.573* 0.488%* 1
HCO; ~0.365 0.266 0.237 -0.207 1
Na® ~0.804* 0.972% 0.754 0.547* 0.355% 1
Mg** —0.848%* 0.958% 0.779% 0.508%* 0.395% 0.961%* 1
Ca®* —0.925%* 0.894% 0.817* 0.575% 0.340% 0.857%* 0.919%* 1
cxx 0.01 ) 0.05
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Fig.4 Piper plots of the chemical analysis of groundwater in the Yellow River Delta
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Abstract: The chemical composition, hydrochemical type and evolution rule of the groundwater in the Yellow
River Delta were analyzed through two years continuous observation of the 19 groundwater monitoring wells in the
Yellow River Delta. The results show that the pH change of groundwater in the Yellow River Delta is small; the
groundwater depth is shallow and the yearly range is 1.0 to 3.0 m, however the salinity and the difference of ions
are obvious. The groundwater is mainly composed with Na“ and CI". The range of ion concentration of low salinity
is small. On the other hand, the range of ion concentration of high salinity is large. The chemical types of ground-
water can be divided into type of chloride, bicarbonate, chloride, bicarbonate, chloride sulfate and sulfate bicarbon-
ate. It mainly includes the Na'-Cl, Na'-Cl. HCO; , Na'-CI". HCO; , Na'-CI". HCO; . SOZ_ , Na'-
HCO;5 .CT. SOf[ and Na'- SOf{. HCO;5 . The chloride type is mainly distributed in saltwater intrusion area and
coastal area of Guangrao County; the carbonate chloride type is mainly distributed in the Yellow River Delta pro-
tection area; the bicarbonate chloride sulfate type is mainly distribution in salt-water intrusion zone of Guangrao
County; sulfate bicarbonate type is mainly distributed close to the Yellow River flow. According to the changes of
flow of the Yellow River Delta and Gibbs models, the chemical composition of the water in the Yellow River Delta
both falls in the upper wing of Gibbs Boomerang Envelope model. In conclusion, all of that indicate that water
chemical composition in the study area is mainly controlled by the action of water. The evaporation and deposition
play a secondary role. The impact of human activity such as land use change, irrigation, fertilization also cannot be

ignored.
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