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Characteristics and Transport Patterns of Ammonia, Nitrites, Nitrates and
Inorganic Nitrogen Flux at Epikarst Springs and a Subterranean Stream in

Nanshan, Chongqing

ZHANG Yuan-zhu', HE Qiu-fang’? ", JIANG Yong-jun', LI Yong'

(1. School of Geographical Sciences, Southwest University, Chongqing 400715, China; 2. Karst Dynamics Laboratory, Ministry of
Land and Resources & Guangxi, Guilin 541004, China; 3. Institute of Karst Geology, Chinese Academy of Geological Sciences,
Guilin 541004, China)

Abstract: In a karst groundwater system, it develops complex multiple flows because of its special geological structure and unique
physical patterns of aquifers. In order to investigate the characteristics and transport patterns of ammonia, nitrite and nitrate in epikarst
water and subterranean stream, the water samples were collected monthly in a fast-urbanizing karst region. The results showed
distinctive characteristics of three forms of inorganic nitrogen. The concentration of inorganic nitrogen was stable in the epikarst water
while it was fluctuant in the subterranean stream. Epikarst water was less affected by rainfall and sewage compared with subterranean
stream. In epikarst water, the nitrate concentration was much higher than the ammonia concentration. Dissolved inorganic nitrogen,
mainly from non-point source pollution related to agricultural activities, passed in and out of the epikarst water based on a series of
physical, chemical and biological processes in the epikarst zone, such as ammonification, adsorption and nitrification. On the contrary,
subterranean stream showed a result of NH, -N > NO; -N in dry seasons and NO; -N > NH,’ -N in rainy seasons. This can be due to the
fact that sanitary and industrial sewage flowed into subterranean river through sinkholes, fissures and grikes in dry season. Dissolved
inorganic nitrogen in subterranean river was mainly from the non-point source pollution in wet season. Non-point source pollutants
entered into subterranean water by two transport ways, one by penetration along with vadose flow through fissures and grikes, and the
other by conduit flow through sinkholes from the surface runoff, soil water flow and epikarst flow. The export flux of DIN was 56. 05
kg-(hm’-a) ~', and NH, -N and NO; -N accounted for 46.03% and 52.51% , respectively. The contributions of point-source
pollution and non point-source pollution to the export flux of DIN were 25. 08% and 74.92% , respectively, based on run-off division
method.

Key words: epikarst spring; subterranean stream; transport patterns of nitrogen; inorganic nitrogen flux; Nanshan,Chongqing
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Fig. 1 Schematic hydrogeological map of Laolongdong underground water system
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Fig. 2 Land uses of Laolongdong underground water system
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Table 1  Statistical analysis of hydrogeochemical features ( partly)
S sk T o EQE'FK DO ) DINi NH; -N NO; -N NO; -N
/C /WS cm ! /mg-L ! /mg-L ! /mg‘L’l /mg‘L’l /mg-L’l
¥ 18.34 7.22 921.18 3.11 6. 60 0.05 6. 54 0.01
N 20.25 7.37 1164 4.91 7.73 0.12 7.62 0.02
TR AR RD /Ml 16. 58 7.01 761 2.46 5.94 0.01 5.89 0.01
Fifis 22 1.20 0.12 113.4 0.75 0.53 0.04 0.51 0.01
R 0.07 0. 02 0.12 0.24 0.08 0.75 0.08 0. 46
¥l 20.19 7.16 844. 54 2.16 8. 44 3.80 4.43 0.21
BRME 21.20 7.54 1079 3.21 13.10 11.67 8.23 0.42
1T [ /A 18. 10 6.96 524 0.95 3.91 0.97 0.62 0.01
FrifE 22 1.10 0.17 137. 09 0.72 2.56 4.06 2.75 0.14
5 R AL 0.05 0. 02 0.16 0.33 0.30 1.07 0.62 0.67
¥ 19.17 7.17 963.25 8.03 8.32 0.03 8.29 0.01
IS ONEN 19. 60 7.48 996 8. 65 8. 80 0.06 8.75 0.01
TRABRK e/ ME 18. 80 6.97 885 7.70 7.93 0.00 7.87 0. 00
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Fig. 3 Composition and monthly variation of dissolved inorganic nitrogen
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Fig. 4 Conceptual model of transport patterns of dissolved inorganic nitrogen at epikarst springs and subterranean stream
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