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Nitrification of shallow groundwater in Fuzhou City, China
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Abstract: Based on 42 shallow groundwater samples of 2015 and ten phases of monitoring data from 2011 to 2015
from a groundwater monitoring site in Fuzhou City, we analyzed the proportions of the main anions and cations in
groundwater and compared the temporal-spatial relationship between the percentage concentration of NO; and the
main hydrochemical indices, in order to study the formation conditions of nitrate-type groundwater and major factors
of groundwater nitrification. We also classified the degree of nitrification of groundwater samples from the aquifers
with different geological origins and different land use types. The results show that the proportion of nitrate-type
groundwater accounted for 27.9% , and the degree of nitrification was increasing year by year in Fuzhou City. The
input of nitrate provided the material basis for the nitrification of groundwater and the acidification accelerated the
nitrification of groundwater. The degree of nitrification was at the lowest level in karst water of the bedrock
weathering zone, at the middle level in the Quaternary alluvium, and at the highest level in the residual slope
layer. The proportion of nitrate-type groundwater of the urban area with the highest intensity of human activities
accounted for 41.67% , which was higher than that of other land use types. We consider human activities the most

important factor affecting the nitrification of groundwater.
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PHESFrf, Na® 55 Ca®" A o Bt vk 3 905 [l A 35
EHN T, Na " B R BE SRS RS 3 T Ca* A8
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®1 RBEMTKEZRMEEFHEERT

B p(Na*)/  p(Ca®* )/  p(Mg*)/ p(Cl7)/  p(SOi7)/ p(HCO; )/ p(NO;s)/ p(TDS)/ oH (i
(mg+L7") (mg-L7") (mg-L7") (mg-L7') (mg-L7') (mg-L7") (mg-L7') (mg-L7")
BRME 73.19 77.21 17.76 122. 65 73.52 311.80 166. 20 538. 00 7.76
/ME 3.71 1.79 0.62 2.13 0.08 3.10 1.57 51.27 5.46
¥ fH 27.8 26. 55 6.93 34.01 22.24 87.05 44.92 254. 86 6.59
P UEZE 17.21 19.22 4.52 26.29 19. 31 67. 64 41. 54 135.57 0. 60
s G 2K % 61.92 72.39 65.31 77.30 86. 83 77.70 92.49 53.19 9. 14
*x2 MHHEBFREEDL %
FE+ PHEF
Ei-R

y(Cl7) y(S0;7) y(HCO; ) y(NO;y ) y(Na*) y(Ca®*) y(Mg**)

R 60. 31 29.32 80. 28 53.97 79. 85 56. 42 28. 82

H/ME 8.34 0.39 1.62 0.43 27.24 8.33 5.49

¥ " 26. 08 11. 50 42.80 19. 63 49.11 34. 87 16. 02
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iz £k 1K L ) () 52 B 55 T N 2835 B 1Y 52
(F7),JFEHT /K pH (BB ARG AR 2 R 2 7K L 1] Bk
e AEAROY DX b e A0 AR B A v, b T K W R Ak i
2 f o B A, 3T DA R ARl DX Ml 7K R AR A
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AR E R AL R 3K )T, Hi R 7K A il fb i e
ARA A R FH b AT Tl P M, T HEAE N Bl
JE BRI IX Z 5 o

&3 20112015 TR TR U FIEIREL

AFAy pH y(SO2")/%  y(HCO; )/%  y(NOT)/% y(C17)/% p(Cl” )/ ”(NO;?/
(mg-L77) (mg- L")
2011 8. 11 2.64 54. 44 22. 66 23.40 17.51 33.30
2012 7.39 2.13 48.79 26. 37 23.62 19.73 31.96
2013 6.93 1.58 48.52 31.72 17. 40 14.13 42.34
2014 6.20 1.19 43.92 35.70 17. 65 13.31 51. 89
2015 6.30 1.17 42.74 37.06 19. 35 15.73 54. 11
F 4 2011—2015 EKEAH TKKFIEIRT N
A pH fif Y(SO2) /%  y(HCOT)/%  y(NOT)/%  5(CI™)/% p(C)/ p(NOs)/
(mg-L7") (mg- L")
2011 6. 89 0.97 50. 84 24.78 23.40 17.51 32. 84
2012 7.10 3.49 51.93 20.95 23.62 19.73 31.00
2013 7.19 1. 56 48. 10 32.94 17. 40 14. 13 47. 38
2014 6.29 1.34 44.74 36. 26 17. 65 13.31 48.43
2015 6.15 1.37 40. 86 38.42 19.35 15.73 55.34
x5 ARTHFBEEM TR p(NO; ) FitE
HHFI pNOS )/t 1) 2 R
e /M ONI! 1 IR
W 1.57 166.20 65.65 61.17 48.33 73.62
PR EE P A X 2.22 98.08 35.70 20.60 33.82 94.74
Aelr X 2.25 154. 60 35.28 16.23 40.50 114.80
TokX 7.97 103.31 40.58 41.49 33.52 82.60
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R6 ARELHF AR TR y(NOy ) Geit{E R AHERER B K bb 6]

- H il i y(NO;) y(NO;") y(NO;7) y(NO; ) y(NO7) y(NO;) TR R 2K
$e/MH/ % KA/ % )1t/ % hRA % prifl 2 A5 RI % He i/ %
Wi 0.43 53.97 22.95 20. 64 0.15 66. 11 41.67
AR EAE X 2.32 50.53 17.19 16.15 0.15 89.10 12.50
gl X 2.27 43.10 19.40 15.13 0.14 71.84 33.33
TolkX 7.70 30. 83 17.23 16.92 0.08 44.28 14.29
R7T AETHF AL Tk pH & LIU Cunfu, ZHOU Aiguo. Study of correlation for the NO;
- ] P T B/ME Al Y o 8 contamination of drinking water and for the rate of disease
W 5 47 7.6 6. 80 6. 31 and death of esophagus cancer of Linzhou and Anyang in
ekt B R AE X 566 7.43 6. 64 6. 62 Henan Province [ J]. Geological Science and Technology
Kl X 5. 46 7.43 6.38 6.25 Information, 2002, 21(2) : 91-94. (in Chinese) )
Tk 5.80 7.40 6.65 7.07 [ 5] 306 MR, PMIRER, 5. rh AR 32207 Sl T 7K
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