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Abstract: The aim of this study is to investigate the nitrogen species and diffusion flux of ammonia nitrogen in the Nanhan Embankment in
the Dongting Lake area, which has been dredged using the dry excavation method. For this, sediments and overlying water were sampled

and analyzed from ditches located in typical areas, including the areas around farmland irrigation, a domestic sewage outlet, a duck farm, a
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pig farm, and aquaculture. Fick s law was used to estimate the nitrogen diffusion flux at the sediment-water interface, and sequential ex-

traction methods were employed for determining the nitrogen content in the sediments. Results showed that the dry excavation dredging
method could improve the quality of the overlying water and the endogenous pollution load could be suppressed to a certain extent in the
Nanhan Embankment during a short period. The diffusion flux of ammonia nitrogen at the sediment—overlying water interface ranged from —
11.43 mg-m™+d™ to 16.19 mg-m™-d™', while the total nitrogen content in the sediments ranged from 403.66 mg-kg™" to 1 120.23 mg-kg™.
The total nitrogen and four nitrogen species, including free nitrogen (FN), exchangeable nitrogen(EN), hydrolysable nitrogen(HN), and re-
sidual nitrogen (RN), in the sediments increased with time. After 36 months of dredging, the Ciy in the sediments of ditches from different
functional areas ranked as: duck farm > pig farm > aquaculture > domestic sewage outlet > farmland irrigation. The diffusion flux of ammo-
nia nitrogen was significantly correlated with the FN in the sediment (P<0.05). External inputs, including livestock/poultry pollutants and
aquaculture/domestic sewage discharge, were the main culprits for the nitrogen increase in both the ditch sediments and overlying water. Af-
ter dry excavation dredging, the release of nitrogen pollutants from the sediments decreased significantly in the short term, which improved

the quality of the overlying water in ditches in the Nanhan Embankment. It is necessary to enhance regular management and dredge works

to secure the connectivity of the ditches and maintain good quality for overlying water.

Keywords : Dongting Lake; Nanhan Embankment; dredging; nitrogen species; sediment; ammonia nitrogen; diffusion flux
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Figure 1 Location of sampling sites in the Nanhan Embankment
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farmland irrigation area
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Figure 3 Temporal distribution of nitrogen species and theirs contents in ditch sediments of the farmland irrigation area
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Figure 4 Spatial dynamics of TN and NHi=N concentrations in
the overlying water and diffusion fluxes of NHi=N in ditches of

different types of functional areas in 36 months after dredging

(except for 24 months after dredging for the aquaculture area)
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Figure 5 Spatial distribution of nitrogen species and theirs contents in ditch sediments of different types of functional areas in 36 months

after dredging(except for 24 months after dredging for the aquaculture area)
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Table 2 Correlation between diffusion flux of NH4*~N and
nitrogen species in ditches of different types of functional areas in
36 months after dredging (except for 24 months after dredging for

the aquaculture area) (n=5)

F FN EN HN RN
F 1
FN 0.977+%* 1
EN 0.532 0.578 1
HN 0.096 0.188 0.887 1
RN 0.388 0.290 0.432 0.234 1

T 2 A IE P<O.05 5+ Ry A P<0.01; WU A .
Note: * is a significant correlation P<0.05; ** is an extremely
significant correlation P<0.01; Two—tailed test.
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Table 3 Comparison of diffusion fluxes of NHi=N in lakes and

rivers in China

AP o
Diffusion fluxes of

NH:-N/mg-m™-d""'

SRAERHIE

Sampling feature

LRt B

River & lake name

) 2 387380 N iR EE 2012-06 7.78
P HRERT 2006-11 22.90~163.10
HD FRAEKIH 2017-07 12.23~17.49
PRITHY T BE 2006-10 0.32~4.54
p AR 2007-07 103.35+13.17

TRE WX (CAREY ) m e NI 2017-11 16.19~135.81
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