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Tab.1 The average standard and coefficient of variation of items in the groundwater

K* Na* Ca®* Mgt HCO5 S0i- Cl- pH
pg/g  46.51  2476.11  486.04  379.74  235.22  626.45  5262.58 9512.65  7.76
175.52 7986.13  597.20  1173.02  140.69  1675.12 15226.22  26.41 0.35
3.77 3.23 1.23 3.09 0.60 2.67 2.89 2.78 0.05
K* Na®  HCOs~ i K*
pH Na*® Mg>* SOs
K* Na* Mg** SO+~ Cl-
SPSS
2
57 2 Ca®* HCO;~
Ca’>* HCO;~
Cl- Cl-
2
Tab.2 Correlation matrix of items in the groundwater
K* Na* Ca®* Mg?* HCO5 S03~ Cl- pH
K* 1.000 0.978 0.162 0.957 0.280 0.959 0.968 0.969  -0.223
Na* 0.978 1.000 0.282 0.992 0.205 0.987 0.998 0.998  -0.266
Ca?* 0.162 0.282 1.000 0.272  -0.172  0.318 0.335 0.333  -0.358
Mg>* 0.957 0.992 0.272 1.000 0.183 0.984 0.992 0.992  -0.292
HCO;3 0.280 0.205  -0.172  0.183 1.000 0.266 0.180 0.194 0.265
S03~ 0.959 0.987 0.318 0.984 0.266 1.000 0.988 0.990  -0.274
Ccl- 0.968 0.998 0.335 0.992 0.180 0.988 1.000 1.000  -0.291
0.969 0.998 0.333 0.992 0.194 0.990 1.000 1.000  -0.287
pH -0.223  -0.266 -0.358 -0.292  0.265 -0.274 -0.291 -0.287  1.000
K* Na* Mg** SOs~ Cl-
3 3
3 Cl~
2 3 S04~ HCO; - >
85.02% 2 >
HCO; - SO Cl-
3 2 S04~
Cl- Cl~
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Tab.3 Principal component analysis

CaCOs + CO, + H0=Ca’* + HCO;"

Z 2 - 24+
HCO; Ca
K* 0.969 0.155 ..
Na* 0.995 4.647x 102 CaC0s Ca
Ca?* 0.343 -0.637
Mg** 0.989 -0.637
HCO; 0.223 0.746 CO;
S03~ 0.992 5.578 x 1072 2
cl- 0.997 -1.328%x 1073 9 2
0.998 8.535x 1073 K* Na* Mg’* S04 Cl-
pH -0.326 0.711
6.154 1.498
% 68.38 16.64 Ca®* HCOs™ pH
% 68.38 85.02 O,
Cl - -K~
8047 Cl” 804" HCO;~ Ca**
Cl- HCO; - CaCOs
Na* > K* > o
Mg** Na * K* Na * g
K+ K* Na;
e ] -
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CaCOs MgCOs 25°C 2.6x10°° CaCOs [— t . t + -
-7
(25C  8.7x1077) 30 o 0 5 10 E@%w 20 25
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Ca* 2
CaCOs Mg2 * Fig.2 Clustering of various indexes in undergroundwater in
Mg** Laizhou Bay
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Abstract s paper studied the effect of seawater intrusion on the ion hydrogeochemical characteristics of ground-
water on the southeast coast of Laizhou Bay through pricipal component analysis. The conclusions as follows. The first
principal component represents the intensity of seawater intrusion ints groundwater on southeast coast of Laizhou Bay. K *,
Na*, Mg”*, SO4”~ and Cl ~ had higher positive loading than other ions, that is, the increase of these irons suggests seawater
intrusion into on groundwater is worsening. Correlation coefficients between these irons or between each of the irons and salt
concentration of groundwater are very significant. The second component stands for the condition of the reversible reaction
CaCO; + CO, + H:0==Ca®* + HCO; . The reaction is controlled by CO, concentration in the groundwater. Ca>* HCO;
and pH had higher loading, which suggest that CO, significantly affects these values. Ca’* had negtive relation with
HCO; . Because of above characteristics, K *, Na *, Mg”*, SO.>~ and Cl ~ were naturally close to each other by clustering

analysis of the correlation coefficient. But the distance between the ion and ion group is vary far.
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