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JIANG Nan'*, ZHOU Ming-hua'" LI’ Hong!, LI Zl-yang , ZHANG/Xi-féeng', ZHU Bo'

(I lnst1tule of Mountain Hazards and Env1ronment Ghinese- AC dde‘my of Sciences, Chengdu 610041, China; 2. College of Resources
and Enyirgnment, University of Chinese Academy of Sciences, Be1]1ng 100049, China)

Abstract;“‘ Shallow groundwater is the main drinking water supply for the mountainous area in the upper reaches of the Yangtze River,
while itsuquality is often degraded by nitrate (NO; -N) pollution due to intensive agricultural production activities. In the present
study, we selected a mountainous agricultural watershed in the upper reaches of the Yangtze River to investigate the land use,
management, and hydrogeological conditions, aiming to clarify the spatial-temporal variations in NO; -N concentration of shallow
groundwater, thereby exploring the key regulators. The results showed that the NO; -N concentrations of the groundwater ranged from
0.40 to 12. 51 mg-L™"in the study area, and the exceeding ratio was nearly 30%. On an average, NO; -N concentrations for the wet
season were higher than that for the dry season, indicating great variations in NO; -N concentration across different seasons. In
addition, the spatial variations of NO; -N concentration in groundwater were also significant among different sub-catchment, which was
mainly due to variations in the groundwater table depth and land uses. Furthermore, the significant correlations between the NO; -N
concentrations and concentrations of C1~, NH, -N, DOC, and SO;” in the shallow groundwater were also explored in this study,
suggesting that the NO, -N concentrations were likely to depend on the chemical factors of the shallow groundwater in the study area.
Overall, our current study highlights that the characterization of spatial-temporal variations of NO; -N status in shallow groundwater and
illustration of key regulators are essential to mitigate NO; -N pollution and prevent quality degradation of shallow groundwater in
mountainous rural areas of the upper Yangtze River watershed.

Key words :shallow groundwater; nitrate; temporal and spatial variation characteristic; regulators; small agricultural watershed
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Table 2 Chemical statistics of shallow groundwater in the study area

o WAE AR PRE BRAK
/mg-L~! /mg-L~! /mg-L~! /%
Ca* 16. 26 104. 82 51.57 36. 67
Mg?* 2.31 19.55 11.58 35.17
K* 0. 08 12.32 1.57 126. 69
Na* 5.92 39.49 23.12 36. 68
Co%- 0.00 12.00 0. 81 271. 86
HCOy 67.12 268. 48 129. 85 25.19
Cl- 9.55 45.44 25.50 46. 14
S0%- 21.02 197. 08 84.55 44. 62
PO3 - 0.00 1.09 0.12 155.36
NO; -N 0.03 17.10 6. 66 62. 56
NO; -N 0.00 0.16 0.01 220.28
NH, -N 0.00 0.47 0. 06 147.74
pH 7.43 8.46 8.08 3.30
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