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1
Table 1 The physical-chemical parameters for the groundwater of the Dianchi Lake Basin
EC DO Na™ Cl NO;
pH
QD) (ps/cm) (mg/L) (mg/L) (mg/L) (mg/L)
J1 17.6 6.98 441 2.3 16. 90 13.93 62. 44
J2 16.1 6.82 123 4.4 2.53 3.94 14.77
J3 18.1 7.19 570 3.2 12.29 16. 81 99.52
J7 18.5 7.46 949 0.5 41. 40 37.98 24.90
J11 19.9 7.55 1422 1.0 75.51 51. 84 34.95
J12 17.7 7.63 1305 5.7 48.78 82.27 93.13
J13 17.3 7.18 1823 0.2 98.01 107. 32 0. 14
J14 19.7 7.41 565 0.2 13.99 8.21 1.39
18.1 7.28 899 2.2 38.68 40. 29 41. 41
J5 17.7 8. 14 294 6.7 0. 80 1.27 0.71
J6 18.2 8. 05 141. 7 5.8 5.94 0.17 0.05
J10 17.2 7.86 475 3.4 6.07 9. 40 0.15
17.7 8.02 304 5.3 4.27 5.04 0. 30
J4 ( ) 17.1 7.00 350 0.5 7.71 1. 80 0.07
18 ( ) 17.8 8.03 462 0.0 3.77 3.50 58. 27
J9 ( ) 20.9 7.67 1606 1.8 46. 76 103. 20 78.97
18.6 7.57 806 0. 19. 41 36.17 45.77
3.2 0
3.2.1 RE E#AAEAE T T K NO;™ 7 R N , 3N
0 A 2 —3. 6%~ +1. 9%, N
NO,; N SUN +7.5%0, +13. 3%, +14. 9%,
N N N s 815N7N()37
R +1. 3%~ +38. 8%,
S N-NO,~ (%0 3, 3”N-NO, ~ + 3. 6% ~
NO, 8"N +9. 9%~ +18. 7%, ) 3" N-
+27 8%0 0 N()37 ) _'_5. 5%0’\’—’_23 7%0 °
o s ’ ’ (J8>5815N +5. 5%07
7815N b J9 b
+1O%()N+25%0 ’ ’ (+23. 7%0)0 J4
3N +10%~+17%,277, .DO  NO,~ ; N
NO; ™~ (+20. 3% o
. ) 3" N-NO; ~ , +5 7%,
, A, Jin +4.1%C 3D, )
(J14) , 8 N-NO, ~ C D, (—4%o~+12%0)
+27. 3%, +26. 5%, +25. 4%, (0%o~—+8%)t0 2% .
DO C 1, 0.5 mg/L,1.0 .
mg/L.,0.2 mg/L, NO, ., CI Na"
o , , EC
an. ) J13), ) ) > > C D,
NO; . EC 300 ps/em™t,
s +115%07+10. 1%0 +9 9%Oo 9EC D()
DO C 1,
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2

Table 2 The physical-chemical parameters for the river water in the Dianchi Lake Basin

EC DO Cl Na™* NO; ~
T PH ps/cm (mg/L) (mg/L) (mg/L) (mg/L)
R1 24.1 8. 54 283 6.1 7.15 10. 29 0.28
R2 21.8 8. 40 331 7.2 1.16 1. 80 0. 26
R3 21.5 8. 38 262 7.3 0.75 3.50 0. 88
R4 29.6 7.94 439 7.5 7.47 10. 46 0.03
R5 28.7 8. 31 375 6.5 8.29 9.77 0.43
R22 20. 8 7.71 437 3.3 7.24 8.92 0.07
R23 21.2 7.68 470 0.1 15.56 20. 54 0.10
23.96 8. 14 371 5.4 6. 80 9.33 0.29
R6 23.0 7.54 781 1.6 47. 60 58. 04 28.17
R8 20.9 7.51 893 3.1 34. 37 57.26 0. 04
R9 21.6 7.63 679 0.0 29.67 37. 34 0.05
R10 21.9 7.90 731 4.0 64. 30 64.00 6.41
R13 21.8 7.90 711 5.1 41.12 48.91 21.68
R14 22.2 7.93 871 0.6 28.43 51.96 2.82
R15 22.2 7.74 586 2.2 21.06 32. 14 4.23
R16 22.0 7.67 677 5.1 33. 88 44, 44 28.72
R17 22.6 7.92 1001 2.7 66. 45 77.47 0. 06
R18 23.2 7.89 869 6.2 47.69 65. 81 45.92
R21 22.1 7.99 1338 0.6 64. 65 104.09 0.01
R25 21.6 7.25 618 1.4 23.75 33. 84 28.33
R26 21.7 7.23 606 0.1 22.83 31.72 7.90
R28 21.9 7.25 562 0.0 21. 69 30.73 15. 90
R29 21.3 7.38 574 2.5 23. 84 32.79 24.91
R30 21.7 7.47 672 3.7 30. 88 41.41 26. 84
R31 21.6 7.40 661 0.0 29. 06 40.91 14.61
R33 D 20.7 7.59 641 3.7 33.01 45.70 14. 21
R32 b 21.4 7.38 655 5.0 42.29 45.79 33. 88
R7 L 21.7 7.36 746 4.0 44,53 49. 48 35. 26
R27 D 21.7 7.50 567 4.8 29.13 36. 22 17.59
R24 D 20. 8 7.22 638 4.3 31.31 37. 24 40. 80
R35 b 21.8 7.59 792 4.7 50. 79 63.25 44,23
R34 N D 21.3 7.34 658 3.3 37.92 44.70 35. 30
21.8 7.57 730 2.9 37.51 48. 96 19.91
R11 20. 2 8. 11 311 2.6 6.92 75.51 8.32
R12 21.6 8.63 611 5.6 48. 35 48. 78 1. 86
’ R19 23.6 8.57 645 4.3 52.31 51.63 3.15
R20 22.8 8. 94 606 5.3 50.13 55.71 0.01
22.1 8. 56 543 4.4 39.43 57.91 3. 34
3 . 5 N-NO, - , O, , CO,
Table 3 §'°N-NO, ~ values of nitrate in the pH ¢ D, N
groundwater and river water ’
S1N-NO; ~ (%) ’
49.9~+27.5(+18. 67, d.n=17) 3.2.2 P RIRF KA T F R AT
+1.8~+9.9(+5. 744, 1.n=3 3PN +3. 2%~
+5.5~+4+23.7(+16.5%9.7,n=3) +39. 1%0 , + 16. 8%00
+4.4~+7.2(+6.0E£1.4.,n=5)
+3.2~4+32.1(+16.8+6.3,n=22) (R17)(+32%0) (R15>(+32. 1%0)

5. 9~ 6. 4(+6.240.4,2=2) s + 11%, ~ + 13%,
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(+5%~+25%0) o o
EC LCI™ s
NO; - . 4
. 3N+ D NO; ™
6% . . "N . . NO, -
0%o . —4%0~+4%, (5534 . .N .
0%~ +8%0 ; NO; H ,NO,; ™~ ,N
NO; ~ — 4%~ +12%0 . N . NO; -
Cl™ ( 0. 75~ ; NO; ™ . ,
15. 56 mg/L, 6.80+4.97 mg/L,n="7) . . .
NO; ~ ( 0.2940.29 mg/L.n=17), 2) NO, - 0.01~45.92
NO, o . mg/L, NO; ™~
Ccl R11 (6.92 mg/L) 50 . NO;
mg/L , NO, ~ (3.34+ i
3.56 mg/L), NO, R N N . .
) s , N N .
3) NO,
s ,Cl” .Na" s NO,; ™ ,
10 mg/L,EC 283~470 ps/cm , NO,~ , N
(371£81.62 ps/cm,n=7)C 2), .
. .Cl™ 37~
38 mg/L,Na" 49 58 mg/L,EC B O BRMEAERARR T HA A,
500 ps/cm, MEHGBR IR ARESAE IR KALF LA
o , N I LA AR PRSI TR,
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Characteristics and Potential Sources of Nitrate Pollution in Groundwater
and River Water in the Dianchi Lake Basin

HUANG Qiang-sheng'?, LI Qing-guang®, LU Weitqi''?,
YANG Wei-hong®, WANG Shi-lu'*
(1. The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. University of Chinese Academy of Sciences, Beijing 100039, China; 3. The Ministry of Land

and Resource of the Central Geological Prospecting Fun Management Center)

Abstract; To assess nitrate pollution and identify its potential sources, groundwater and river water were sampled in the Dianchi
Lake Basin, China. Water chemistry and nitrogen isotopes were determined for the samples. The results showed the concentra-
tions of NO; ™ in the groundwater and river water range from 0. 05 to 99. 52 mg/L and from 0. 01 to 45. 92 mg/L., respectively.
The high NO; ™ concentrations often occur in the residential area (41. 414 39. 32 mg/L, n=28) and Kunming City (19. 91+
15. 02 mg/L,n=24), and the low NO; ~ concentrations appear in the spring water in woodland spring and in the upstream wa-
ter of the Panlongjiang River, as well as in the streams in the southern and eastern areas of the watershed. The nitrogen isotop-
ic compositions showed that NO; ~ in the groundwater in residential areas (+9. 9%~ +27. 8%) and in the river water in Kun-
ming City (+3. 2%~ +32.1%,) originates mainly from domestic sewage. NO; ~ pollution in the river water in the southern and
eastern parts of the drainage basin is derived from chemical fertilizers. The low §"” N-NO; ~ values (+10%;) occurring in the
woodland spring and upstream water of the Panlongjiang River indicated that atmospheric deposit is the main source of anthro-
pogenic N, With a large range of §"° N-NO; ~ values (+5. 5%y~ +23. 7%0) and higher concentrations of nitrate (45. 77440, 91
mg/L), nitrate in groundwater in the cultivated land is mainly derived from human and animal wastes, chemical fertilizers and
atmospheric deposits.

Key words: Dianchi Lake Basin; nitrate; hydrochemistry; nitrogen isotope



