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Application of R mode Analysis in Determining
Influencing Factors of Quaternary Unconfined
Groundwater Quality in West Area of Jilin Province

ZHU Lin, SU Xiao si
( Institute of Water and Environment, Jilin University, Changchun 130026, Jilin, China)

Abstract: This paper utilized R mode method to analyze hydrogeochemical data of 73 groundw ater sam ples in Jilin
province. Four main factors which affect the quality of groundwater are recognized. The first main factor mainly
composed of Na', HCO; and F~, it shows the influence of the leaching in soil. The second factor is made up of
Cl-, SO3- and Ca®", which reflects the evaporation of groundw ater. The third main factor is composed of K™
and pH, which represents the chemical background of unconfined groundw ater; for instance, water rock reaction
and weak alkali environment. The forth main factor is NO3 and Fe*", which reflects the im pacts of human activi
ties such as the widely use of fertilizer and pesticide, the pollution of sew age from life and industry.

Key words: R mode analysiss West area of Jinlin Province; groundw ater quality; leaching of soil; evaporation of
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Fig. 1

Physiognomic Distribution of the Study Area

Fig. 2 Distribution of Soil Salinity with the Purple and Green
Color Correspond, to Heavier. and Media Salinity,, Respectively
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o Tab. 1 Statistic of Hydrochemical Components
R s ( 1) in the West Area of Jilin Province
s
(o= o pH 7.59 7.00 8.30 7. 60 0.32
(1) . Ca2" 103.20  19.40 436.00  82.90  68.10
(2) R. K+ 2.26  0.097  40.00 1.08 5.23
( 3) R R Na™ 98. 85 4.90 517.00 73.00 90. 25
(4) R Cl- 76.35 0. 00 373.00 50. 80 84.34
(5) [1,10-13]. S03- 70.62  0.00 265.00  53.50  65.63
HCO5 439.18 121.00 1 270.00 377.00 256. 67
R Fe3t 0.52 0. 00 6.57 0.11 1. 19
NOg 7.78 0. 06 111. 00 2.57 15. 62
2001 73 10 - 0.94 0.16 2.57 0.82 0.56
R ) L 73 10 ey /(mg- L-1),
2
Tab.2  Correlation Coefficient of the Hydrochemical Components in the Area West of Jilin Province
pH Ca2t K+ Na™ Cl- SO03- HCOs Fe3t NOs F-
pH 1 0. 061 0.317 -0.177 -0.155 —-0.243 -0.152 - 0.284 -0.263 0. 027
Ca2t 1 0.018 0. 063 0. 424 0.337 0. 128 0.011 0.148 -0.097
K+ 1 —-0.057 -0.082 - 0.048 -0.075 - 0. 067 -0.107 -0.049
Na 1 0. 698 0.569 0. 766 0.388 0.129 0.592
cl 1 0. 488 0. 444 0.257 0. 486 0.361
S03- 1 0.473 0. 500 0. 044 0.294
HCOx 1 0.367 -0.028 0. 626
Fe3" 1 -0.165 0. 246
NO4 1 0. 001
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Tab.3 Eigenvalues and Cumulative Contribution Ratio of 4 R
Variance of the Correlative Matrix of Hydrochemical Components
0, 0,
1% 1% 4 ,
1 3.57152 35.71522 35.71522 4
b
2 1.546 21 15.462 10 51.177 32
75.8%( 6).
3 1.348 54 13. 48538 64. 662 69 p R
4 1.109 25 11.092 52 75.75522 .
Tab. 6 Load of R mode Factor about Hydrogeochemical
5 0.807 17 8.071 69 83.826 91 . . .
Data in the West Area of Jilin Province
6 0. 506 64 5. 066 40 88.893 31
7 0.388 55 3.885 46 92.778 77 ! 2 3 4
8 0.370 70 3.707 05 96. 485 82 pH 0.855 12
42+ —
9 0.260 74 2. 607 41 99. 093 23 Ca 0.869 47
.
10 0. 090 68 0. 906 77 100 K 0.696 18
Na® 0.884 88
4 cl- 0.595 48  -0.606 72
Tab. 4 Factor Load Matrix of Hydrochemical Elements S0%- —-0.605 37
1 2 3 4 HCO5 0.839 04
pH  -0.31597 0.35909 0.70671 -0.127 37 0. 74445 0.25555 Fe3" 0. 660 25
Ca2™ 0.27001 -0.46735 0.52660 0.470 97 0.79045 0.20955 NOs -0.788 36
K" —0.15477 0.28216 0.62728 0.10090 0.50723 0.49277 F- 0. 864 66
Na™ 0.89086 0.13746 0.05579 -0.19526 0.85376 0.14624 /V 20,3 46. 8 62.3 75.8
1]
cl- 0.77760 -0.401 59 0.26480 —0.110 59 0. 84829 0. 15171
- _ + _ _
S03 0.74704 -0.020 84 0.03799 0.431 57 0.74620 0.25380 1 Na', HCOs F ,
HCOs 0.80661 0.29564 0.03092-0.1366 0.75764 0.24236
} 29. 3%,
FT  0.55979 0.277 46 -0.31297 0.4850 0.72352 0.27648 ‘ _
° 2 ) Na . HC03
NOF  0.2142 -0.778 81 0.03929 -0.409 61 0.82176 0.17824 B
F . .
F- 0.63922 0.40050 0.05641-0.450 28 0.78222 0.21778
3.57152 1.54621 1.34854 1.10925 ’
0.35715 0.51177 0.64663 0.75755 ’ ’
b ~ ~
5 o ’ ’
Tab. 5 Maximal Variance Revolving of the s ’
Loaded Matrix of Hydrochemical Components NaHCOs3 L1516 .
1 2 3 4 ,
pH -0.04023 0.091 85 0.85512 -0.05625 Na' HCOs N
Ca?™ —0.07272 -0.86947  0.15415 -0.07366 , . .
K ~0.02857 -0.11667  0.69618  0.090 19 P
o b
Nat 0.88488 -0.23052 -10.12745 0.036 79
cl- 0.59548 -0.60672 -0.14863 -0.32171 ’
S0%- 0.45337 -0.60537 -0.20750  0.36212 ‘
HCOF 0.83904 -0.13275 -0.06248  0.17925 ! (3
Feb™ 0.34110 -0.24187 -0.33577  0.66025 (2 ’ ’
NOy 0.09817 -0.28684 -0.32915 -0.78836 .
F- 0.86466  0.17107  0.07238  0.009 31 ( ) )
2.92848  1.75340  1.55127  1.34237 (I5) ( ), ,
0.29285  0.46819  0.62332  0.75755
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Fig.3 Distribution of Scores for Factor 1;
the Darker and Lighter Colars Correspond

to Higher and Lower Values Respectively
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Fig. 4 Distribution of Florid Concentration;
the Darker and Lighter Colors Carrespond to
Lower and Higher Values Respectively
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Fig. 5 Distribution of Nitrate Concentration;
the Darker and Lighter Colors Correspond to
Lower and Higher Values Respectively
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