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Calculation model for environmental carrying capacity of ammonia nitrogen in
urban groundwater its application

LI Guiqiu!, ZHOU Yuze', WANG Jihua?, DOU Ming' 3

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Institute
of Natural Resources Monitoring and Comprehensive Land Improvement of Henan Province, Zhengzhou 450001,

China; 3. School of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract: [Objective] The excessive exploitation of groundwater resources and the pollution of groundwater have
imposed constraints on the construction and development of cities. This study aims to clarify the changes in the
environmental capacity of urban groundwater ammonia nitrogen. [Methods] Taking the urban area of Zhengzhou
as the research object, the time-series changes in rainfall infiltration and riverbank seepage in the urban groundwater
system were calculated based on the analysis of urban impervious surface expansion, combined with annual rainfall
and river level data. Meanwhile, using the maximization of ammonia nitrogen environmental capacity as the
optimization objective, and considering precipitation and upstream inflow as constraints, the groundwater
environmental capacity for both the current situation and the planned target year was calculated by comprehensively
accounting for rainfall infiltration, lateral river seepage, groundwater exploitation, and ammonia nitrogen migration.
[Results] (@O The annual distribution of the environmental ammonia nitrogen capacity in the study area basically
presents a trend of "decrease - increase - decrease". (@ Without regulatory measures, by the end of 2030, the
groundwater ammonia nitrogen environmental capacity of ammonia nitrogen reaches the highest value under the
floodwater scenario, which is 1,964.5t, an increase of 5% compared to 2019. [ Conclusion] Different management
schemes could improve the groundwater environment in the study area, with groundwater pressure extraction
showing greater effectiveness than pollution control measures.
Keywords: Groundwater; Environmental carrying capacity of ammonia nitrogen; Numerical modeling; Optimization
model
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