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Table 1 National grade groundwater quality

monitoring points (2017)

K W K W K K W
Aoy SR A WA A B SRR A [T
B B M O
demdi | 29 | B 252 |Widba| 50 | =R 24
K |21 VLI | 22 | MM 11 74 i 10
b B[ 72 | WA 7 JURAE| 14 |pvus | 36
17544 67 |EBAE| 59 i) 19 |HM&E| 32
WES | 24 || 9 |Fma| 6 |HEL| o
LTH8 52 |{LPY4| 16 |HKWH | 12 TH 63
RN 75 |WRE| 71 | 32 i 28
BIRILAR| 53 || 158 | SN | 32

0 195 390 780 1,170
km

IS
[

Groundwater quality monitoring point

7KK AL 7] 2

Groundwater quality and level monitoring point

BT ERG T KW S5 A6 (2017 4R BE)

Fig. 1 Distribution of national grade groundwater monitoring points (2017)
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Fig. 2 Dynamic of national groundwater

quality from 2007 to 2017
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Fig. 3 Variations of national groundwater

quality from 2007 to 2017
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Table 2 Comparison of phreatic and confined national

groundwater quality from 2009 to 2017
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Table 3 Variation (%) of IV grade groundwater quality

in North China from 2007 to 2017
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2000 ok 5.23 27. 64 8. 42 38. 82 19. 89
AFEK | 12.88 30. 41 11. 01 36. 25 9. 44
2010 WK 8.72 24. 50 5.42 39. 86 21. 50
FKIEK | 10.49 | 32.15 4. 61 41. 69 11. 05
So11 WK 7.56 27.70 5.19 40. 09 19. 46
AJEK | 17.30 30. 69 5. 60 38.92 7.49
sol2 WK 7.23 27. 64 3.57 40.27 | 21.30
KK | 18.11 | 26.90 3. 62 40. 91 10. 45
2013 oK 6. 94 25. 94 2.28 45.03 19. 81
AIEK | 18.66 | 29.24 4.05 39. 55 8. 50
014 Wk 8.56 25.18 1.87 44. 67 19.72
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2015 ok 5.70 23. 49 6.24 42.91 21. 67
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2016 Wk 4. 45 16.55 | 15.77 | 40.50 | 22.73
FRIEK | 9.42 20.42 | 13.45 | 45.41 11. 29
2017 oK 6.67 22.17 2.92 51.08 17.15
JRIEK | 10.69 | 24.19 1. 96 52. 56 10. 59
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2008 | 25.67 | 74.77 | 41.96 | 29.13 42.02
2009 | 26.71 | 68.81 | 41.01 | 30.00 40. 32
2010 | 49.17 | 64.49 | 40.44 | 15.15 39.79
2011 | 36.44 | 73.33 | 36.50 | 20.14 44. 84
2012 | 42.13 | 73.33 | 43.02 | 20.14 43.43
2013 | 47.06 | 67.57 | 35.77 | 0.00 44.25
2014 | 49.08 | 67.52 | 32.07 | 24.39 44.70
2015 | 44.65 | 63.11 | 34.84 | 14.29 45. 26
2016 | 45.41 | 54.10 | 36.95 | 13.11 36. 44
2017 | 52.55 | 40.00 | 43.40 | 28.79 56. 38
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Fig. 4 Over-standard rate of typical contaminants

in Hebei Province
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Fig. 5 Variation of groundwater level in Hebei Province
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Table 4 Variation (%) of [ ~I[ grade groundwater quality in eastern China from 2007 to 2017

B0 2007 4 2008 4 2009 4 2010 4 2011 4 2012 4 2013 4 2014 4 2015 4¢ 2016 4 2017 4
i 57. 81 88. 50 80. 95 54.55 78. 85 75. 47 70. 71 7.08 23. 81 24. 00 29. 17
LI 91. 89 90. 48 90. 48 36.02 46.51 6.33 23. 86 33.33 18.57 20. 67 11. 04
WL 65. 98 71.91 70. 00 66. 67 50. 68 73.91 50. 65 63. 04 46.73 45. 30 34. 82
L 9.93 17. 45 14. 67 54. 25 58. 82 55. 28 19. 11 14.52 18. 06 20. 23 19. 30
fegey 62. 20 56. 96 58. 54 60. 49 65. 00 63. 75 62. 26 61. 44 56. 46 52.08 59. 29
VLT 28. 99 33.77 33.77 54.55 40. 74 74. 36 72.00 66. 67 50. 00 47. 87 41. 28
7R 41. 60 48. 61 35.77 16. 30 28. 54 28. 54 24. 48 21. 64 21. 64 11.55 21. 06
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Fig. 6 Over-standard rate of typical contaminants

in Fujian Province
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Fig. 7 Variation of groundwater level in Fujian Province
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Table 5 Variation (%) of IV grade groundwater quality in
southwestern China from 2007 to 2017

AEDy EWN il SN = [LF3
2007 42. 86 52.27 49.02 65. 96 50. 00
2008 80. 00 55. 81 35.61 31.82 50. 00
2009 68.75 49.02 44.51 34.62 43.33
2010 20. 00 50. 98 52.57 27.27 59. 38
2011 13. 33 56. 86 44. 38 46. 67 39. 39
2012 70.59 45.10 37.13 41. 84 28.13
2013 25.00 45.10 32.62 28.67 43.75
2014 25.00 52. 94 35.50 35. 81 14. 06
2015 16. 67 64.71 20.13 27.70 31.67
2016 8.33 44.12 12.33 37.67 10. 00
2017 33.33 62.75 30. 77 36. 30 16. 67
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Fig. 8 Over-standard rate of typical contaminants

in Yunnan Province
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Fig. 9 Variation of groundwater level in Yunnan Province
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Fig. 11 Over-standard rate of typical contaminants

in Qinghai Province
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Abstract

Understanding the dynamic variation of groundwater quality can support the analysis of groundwater
quality and regional water resources allocation. The dynamic variation of groundwater were investigated
based on the groundwater monitoring data from national grade monitoring wells from 2007 to 2017, and
groundwater level dynamic trends and pollutants distribution characters in typical areas. The results
showed that the quality of class IV and ]I were mainly part of the groundwater. The number of
groundwater quality of class ] ~ [l was relatively small, and the proportion has mainly decreased in recent
years. The number of groundwater quality of class [V and V has increased, especially for the groundwater
quality of class IV, the proportion has increased from 40.50% to 51.45%. The mainly contaminants in
groundwater were pH, total hardness, total dissolved solids, sulfate, chloride, potassium permanganate
index, iron, manganese, fluoride, ammonium, nitrate, and nitrite, the groundwater quality was related
obviously with the groundwater level variation in typical areas. The study of the groundwater quality
dynamics can provide support for scientific evaluation of groundwater resources, formulation of reasonable

development and utilization plans of water resources, and prevention and control of groundwater pollution.

Key words: groundwater monitoring; groundwater quality; pollution; typical area; dynamic variation



