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Feature Analysis of Dynamic Variation of Groundwater in Taiyuan City

SHAN Lijun

(Shanxzi Geological Environmental Monitoring Center, Taiyuan 030024, China)

Abstract: As one of the severely water-deficient cities in the north of China, Taiyuan City has
a variety of environmental geological problems due to long-term over-exploitation of groundwa-
ter. In order to analyze the dynamic evolution features of the groundwater under the over-exploi-
tation, we analyzed and compared the groundwater levels and water quality monitoring data in the
area in recent 30 years, and discussed the water level and water chemistry features andlaws. The
results show that, in terms of the dynamic features of the groundwater level, shallow pore water
is mainly affected by atmospheric precipitation, and deep pore water and karst groundwater are
affected by both human mining activities and natural factors. As for water chemistry features,
with the increase of human activities, the overall water quality shows a downward trend as a
whole
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Table 1 Major ions concentration of groundwater in the shallow aquifers (mg+ L1
1983 2011 1982 2011 1984 2011 1982 2011
TDS 330 570 630 950 3 350 3 360 800 2 620
K™ +Nat 62. 8 783 94, 9 72.°5 301 5 527 3L 4 186. 9
Ca?™" 65. 5 74. 1 156. 3 176 452. 9 396 136. 8 504
Mg?* 37. 3 35. 9 66. 9 76. 6 262. 6 192 64. 8 102
Cl 36. 9 142 149. 8 359 384. 6 909 17. 7 76. 2
SO, %2~ 132. 1 127 302 6 139 1582 5 1081 377 1590
HCO; 318 5 223 349. 3 247 736. 5 500 353 9 323
331L1 — 1984 SO,—Ca « Mg , 335 g/L,
— 1983 2011  Cl+SO,—Ca-* Na-+ Mg ,
HCO, » SO, Ca » Mg + Na 2011 Cl- 336 g/L. 1 ,1984
HCO; « SO,—Ca « Na « Mg 0 33 .S0O,* .Cl.Na™ , 2011 .
g/L 057 g/L, .SO,* .Cl.Na™ s
.Cl 105. 1 mg/L. HCO, 95 5 mg/L. v :
1983 2011 s o
o 3) o )
312 1982 SO, » HCO,—Ca » Mg . Q8 g/l
D o , 1982 2011  SO,—Ca ) 2 62 g/L,
SO, « HCO,—Ca « Mg 0. 63 1 , 1982 SO, % 377 mg/L, V
g/L,2011 Cl—Ca+ Mg , , 2011 SO,* N
0. 95 g/L, 1 , ,SO,*~ 1213 mg/L., s
Cl 209. 2 mg/L, SO,*” , 3
163. 6 mg/L, HCO, 102 3 mg/L, 1982 32
2011 \4 s ,
o 2
2) o )
2
Table 2 Major ions concentration of groundwater in the deep aquifers (mg e« L)
1983 2011 1983 2011 1982 2011 1982 2011
TDS 190 380 600 810 420 420 530 520
K" +Na' 14. 3 22.5 39 34. 3 65. 8 5L 1 115. 6 105. 7
Ca?® 69. 5 79. 2 125. 3 187 67. 1 6L 1 5L 1 53. 3
Mg?t 25.5 3L 6 38 3 43, 2 21 3 24.9 289 29. 2
Cl 9.9 29. 4 26. 6 86. 9 26. 6 62. 4 72. 7 65. 9
SO, 2 26. 4 60 2111 329 60 124 117. 7 106
HCO;4 314. 3 320 323 4 262 360 195 289. 9 325
321 — 33. 6 mg/L,Cl 19. 5 mg/L,
— , 1983 1983 I 2011 I ,
HCO,—Ca » Mg . 019 g/L,2011 .
HCO,—Ca » Mg 038g/lL. 322
’ 50427 1983 HC(); .
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SO,—Ca + Mg s 0. 60 g/L, 2011 , .
SO, « HCO;—Ca , 0.81 g/L, 32 4
Ca*" .SO,*” . 2 . 1982 HCO;—Na -
1983 ,2011 Ca , 0. 53 g/L, 2011
.SO,%, s \4 ; HCO;—Na « Ca s 0.52¢g/L, 2
, o ,1982 2011 )
3.23 ) o
1982 ,1982 F 1. 6 mg/L,2011
HCO;—Ca « Na , 0. 42 g/L, 2011 F 1. 13 mg/LL, F ,
HCO, « SO,—Ca « Na « Mg s N .
042 g/L, 2 , 1982 2011, 3.3
SO, 64 mg/L,Cl 358
mg/L. . 3
3
Table 3 Major ions concentration of groundwater inthe karst groundwater monitoring stations (mge+L71)
1982 2011 1992 2011 1982 2011
TDS 270 350 180 200 840 930
K* +Nat 13 27. 3 10. 92 11. 8 20. 5 26. 8
Ca®" 62. 1 65. 1 80. 2 34. 1 117. 7 190
Mg?" 19. 5 24.9 10. 9 21 3 35. 3 52. 9
Cl 8 29. 4 7.1 10. 3 16. 8 22. 7
SO, %~ 28. 8 77. 8 37 231 253. 9 531
HCO;4 268. 5 244 276 193 233. 4 214
331 19. 4 mg/L , 1982 SO,*” .F
HCO,—Ca « Mg » N . 2011  ,S0O,* .NO,.
, 1982 0. 27 g/L, 2011 Y ,
0.35¢g/L. I . 3 . 1982 .
2011, SO,* 49 mg/L,
170%.Cl 21. 4 mg/L. 268% 4
2011 NO, (0. 107 mg/L), \ D ,
332 o )
1992  HCO;—Ca — m . o
; 0 18g/L, 2011  HCO,—Mg « Ca vV o, ,
, 0.2g/L, 3 , ,
Ca*" \Mg*" .Cl.SO,*
, Ca*™" 58% . Mg*" 95%, Cl 2) ,
45% .S0,*" 38%., .
, | ; ) ) ,
3.3.3 o , —
, 1982 s ) o
SO, « HCO;—Ca + Mg , 0. 84 g/L, ,
2011 SO,—Ca * Mg , 0 93 g/L, , o
3 , 1982 2011 HCO, 3) ,
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