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Analysis of nitrogen and phosphorus migration and transformation and driving mechanism in hyporheic zone
groundwater of Dongting Lake wetland//LU Shuaishuai', ZHOU Nianging', CAI Yi', GUO Mengshen', ZHAO
Wengang”, WANG Zaiai*( 1. College of Civil Engineering, Tongji University , Shanghai 200092, China; 2. Hunan Institute
of Water Resources and Hydropower Research, Changsha 410007, China)

Abstract: In order to reveal the migration and transformation process of nitrogen and phosphorus in groundwater in the
hyporheic zone of wetland, the wetland near the entrance of the Xiang River to Dongting Lake was taken as the study area,
and surface water and groundwater samples were collected and hydrochemical parameters were measured periodically. The
entropy weight index method was used for water quality evaluation, and correlation analysis and structural equation modeling
were applied to study the driving mechanism of physicochemical parameters on nitrogen and phosphorus migration and
transformation. The results show that 58. 8% of the groundwater samples are class IV or V, and total nitrogen (TN), NHj
and total phosphorus (TP ) are the main over-standard factors. The migration and transformation of nitrogen are mainly
controlled by mineralization, denitrification, and dissimilatory nitrate reduction to ammonium, and the migration and
enrichment of phosphorus are closely related to the reducing dissolution of Fe/Mn oxides or hydroxides. The contents of
nitrogen and phosphorus components in the groundwater show obvious differences between the wet and the dry seasons.
Under the influence of the hyporheic exchange, except for NHj , dissolved organic nitrogen and TN, the contents of NO;,
NO;, TP and soluble reactive phosphorus in the groundwater decrease with increasing distance from the riverbank.
Temperature, redox potential, dissolved oxygen, total dissolved solids, and electrical conductivity can affect microbial
activity and are key driving factors for nitrogen and phosphorus migration and transformation in groundwater.

Key words: hyporheic zone; groundwater; nitrogen and phosphorus migration and transformation; entropy weight index

method ; structural equation model; Dongting Lake wetland
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Table 2 Correlation coefficient of groundwater physicochemical parameters with N and P components

Btr Gd DO T Eh pH TDS EC DOC TN NH; NO; NO;, DON TP SRP Mn Fe
Gd 1
DO 0.08 1
T -0.56"-0.49" 1
Eh 0.28" 0.73"-0.66"" 1
pH -0.09 0.03 -0.27"-0.06 1
T™DS  -0.27° 0.12 -0.12 0.17 0.11 1
EC  -0.26* 0.10 -0.11 0.16 0.09 0.98" 1
DOC  -0.51"-0.33" 0.63"-0.35"-0.23 -0.16 -0.13 1
™  -0.12 -0.07 0.11 -0.20 0.19 0.39* 0.38*-0.12 1
NH; -0.02 -0.30° 0.12 -0.34"-0.01 0.20" 0.21*-0.03 0.80* 1
NO; 0.11  0.39%-0.27* 0.35" 0.27*-0.02 -0.03 -0.26" -0.11 -0.29* 1
NO; -0.08 -0.09 0.05 -0.11 0.07 0.23* 0.22"-0.01 0.40* 0.48"-0.09 1
DON  -0.20 0.28"-0.14 0.11 0.30" 0.36™ 0.33"-0.10 0.49-0.12 0.09 -0.05 1
TP -0.16 -0.25* 0.22 -0.30* 0.08 0.03 0.03 0.18 0.17 0.10 -0.22 -0.02 0.18 1
SRP  -0.14 -0.35" 0.44*-0.41"-0.09 -0.09 -0.08 0.27*° 0.03 0.10 -0.32"-0.06 -0.04 0.74*1
Mn  -0.327-0.30" 0.25°-0.36" 0.20 0.30" 0.30° 0.13 0.44™ 0.46™-0.21 0.24 0.08 0.16 0.25" 1
Fe  -0.19 -0.41* 0.50*-0.54*-0.08 -0.26* -0.26" 0.33"-0.01 0.09 -0.30" 0.09 -0.11 0.360.50*°0.13 1
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Fig.5 Influence path of groundwater physicochemical

parameters on N and P components in study area
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