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Evaluation on shallow groundwater quality in Tianjin Areas based on
matter-element extension model
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Abstract; A quantitative evaluation on shallow groundwater quality in Tianjin plain areas was made based on the
matter-element extension model. The results show that over 80 percent water samples in 18 groups of samples for
sampling detection were in grade IV and grade V , and nitrate, nitrite and total hardness were the main weighting
factors. The water quality of the shallow groundwater in study area was poor as a whole. The main reasons of
groundwater pollution are the specific local geological environment background and the human economic activities.
In order to verify the accuracy of the evaluation results, a comparative analysis was made by using traditional
synthetic scored method, finding that among the same batch of 18 groups of samples, 15 groups of sample
evaluation results are entirely consistent, with the accuracy rate of more than 83%. The evaluation results of
another 3 groups of samples differ one grade, which may be related to the evaluation grade interval division in
different methods. The contrast results show that there is a higher reliability in the evaluation results of shallow
groundwater quality based on the matter-element extension model. The matter-element extension model could be an
effective method to quantitatively evaluate the groundwater quality.
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WMbRER S T ~ V&, BT Vb A FRRZE
SRMBEAT B BRER LI v (45 4 Y S PR DL 45
TR XY N

Fx1 HTKKRIFENEL mg/L
AR p(Cl7) p(S077) p(NO3) p(NO3) p(F7) p(NH}) p(TDS) p(TH) p(CODy,)
I 50 50 0. 001 2 1 0.02 300 150 1
Il 150 150 0. 01 5 1 0.02 500 300 2
m 250 250 0.02 20 1 0.2 1000 450 3
v 350 350 0.1 30 2 0.5 2000 550 10
JE e K AH 500 1000 1.0 300 10 1 3000 2000 10
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p(S037) (0,50) p(S0T) (50,150) p(S0¥) (150,250)
p(NO;)  (0,0.001) p(NO;)  (0.001,0.01) p(NO;)  (0.01,0.02)
p(NO;) (0,2) p(NO;) (2,5) p(NOy) (5,20)
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p(NH;)  (0,0.02) p(NH)  (0.02,0.02) p(NH)  (0.02,0.2)
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p(TDS)  1005. 6 NO; .\ TH F1 NH; , vt B A\ J& 28 5% 1 sl X i )2 T 7K
p(TH) 609 i A LN
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el S B HERPE AR SR GB/T14848—1993 (31 F
KRR P 2R APk B TR LR AT
Mol F X FEHOK AR AT T 2561 (2 4) .
FAEZIAS 7K 5T 5 448 bx £ 2R NO;  NH; \NO; |
TH .COD,, Fl F~ &%, PAFPPEAN 7 vk i 45 %) Lt 3%
B, 18 /K FEH 15 GlK RPN 45 51 58 4 — B, 1

F2 1 SEMHXBREK(X)ITESER
R cl- S0%” NO; NO; F- NH; TDS TH COD,,
I -0.323 -0.389 -0. 499 -0.497 0.290 -0. 489 -0.412 -0.430 -0. 109
I 0. 457 0. 124 -0.493 -0.493 -0.290 -0. 489 -0.335 -0.337 0. 140
I -0. 362 -0.083 -0. 485 -0.473 -0.290 -0.357 -0. 006 -0.207 -0.430
\Y -0. 617 -0. 450 -0.416 -0.458 -0.290 0. 167 0. 006 -0. 088 -0. 620
N -0.727 -0. 607 0.277 0. 394 -0. 645 -0. 100 -0.497 0. 041 -0. 886
x3 1 SHNAZTTENEFNE o, IHTEER
& cl- SO% NO; NO3 F- NH} TDS TH CODy,,
o, 0.0570 0.0516 0. 1607 0.2972 0.0300 0.1519 0.1018 0.1209 0. 0289
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o o
A Il mm v Vo ospagy EH O FHR
1 0.077 0.289 0.296 0.481 1.140 V. 791 \
2 0.000 0.094 0.350 0.716 1.310 \ 7.84 V
3 0.384 0.725 0.415 0.000 0.380 v 7.23 \
4 0.491 0.528 0.663 0.019 0.202 I 2.35 I
5 0.256 0.317 0.456 0.218 1.130 Vo 741 A
6 0.400 0.695 1.378 0.534 -0.286 I 2.39 I
7 0.382 0.969 0.926 0.491 -0.072 v 450 IV
8 0.054 0.249 0.625 0.893 1.290 vV 78 V
9 0.374 0.490 0.125 -0.113 1.043 Vv 720 WV
10 0.108 0.470 0.774 0.607 0.743 AY 7.62 V
11 0.267 0.520 0.371 -0.080 0.804 v 7.28 AY
12 0.121 0.361 0.861 0.514 0.845 vV 17 \
13 0.006 0.128 0.409 0.453 1.268 \ 8.05 V
14 0.113 0.363 0.792 0.466 0.804 AY 7.43 A%
15 1.000 1.094 0.489 -0.136 -0.743 I 2.17 I
16 0.143 0.490 0.763 0.616 0.676 V. 734 V
17 0.156 0.379 0.658 0.282 0.883 AY 7.48 AY
18 0.018 0.102 0.350 0.514 1.682 \ 8.37 AY
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gjqcf p(ﬁffk]fi?)/p(;‘éﬁjf{%")/ p(NO3)/ p(C]__)/ P S /quﬁ P(W{t{:{)/p(lﬁﬁjﬁ{g)/ p(NO3)/ p(Cl__)/ P itk
Ho (g-L7') (g-L7') (g-L') (g-L™) G| W5 (g-L') (g-L7') (g-LY) (g-Lh) 908
1 1 1 0 0 0.91 fiER| 22 3 3 0 1 4.40
2 3 3 0 0 1.09 R\ 23 3 1 0 1 4.31 B2
3 3 6 0 3 2.36 R4r| 24 3 1 0 1 4.37 %%
4 3 6 0 1 1.91 RA4r| 25 3 6 0 1 4.45 #52E
5 3 10 0 3 2.55 | 26 1 1 0 1 4.32
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8 1 1 0 0 4.32 | 29 3 6 0 1 4.35 ¥
9 1 1 0 0 4.31 &E| 30 1 1 0 0 4.31
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12 3 3 0 0 2,24 RAF| 33 1 1 0 0 2.20 R4
13 1 3 0 1 2.22 R 34 3 3 0 1 2.26 RIUF
14 3 1 0 0 4.37 ®#E| 35 3 3 0 1 2.20 R4
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18 3 3 0 1 2.33  R4r| 39 6 6 0 3 4.54
19 1 1 0 1 2.17 RH-| 40 3 6 0 0 4.34
20 1 1 0 1 2,18 RiF| 41 1 1 0 0 7.15 9
21 3 3 0 1 2,26 RAF| 42 3 1 0 1 2.17 K4
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