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Tracking nitrogen pollutants in Xiamen coastal river via multiple techniques and
strategy of water quality management
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Abstract: Global change has imposed multiple environment stresses on coastal waters. Rapid urbanization and increasing human perturbation resulted in
severe nutrient loadings followed by eutrophication in coastal waters. Therefore source identification and tracking become critical for water quality
management. Based on its feasibility here we conducted a case study for Xiamen coastal river in order to track possible nitrogen pollution sources. Water
quality was measured in the whole river during dry season in order to explore the biogeochemical processes of nitrogen. With dual isotopic techniques
(8N and 8" 0) and statistical information of land uses we identified the key source of nitrogen pollutants and clarified the causes leading to
ammonium levels of exceeding standards. Current results show that ammonium was the dominant form ( >50%) of dissolved inorganic nitrogen at 63%
sampling sites. Ammonium concentration increased along river downward and significantly correlated with the areal proportion of built/residence lands and
aquaculture ponds in associate catchment. Soil organic nitrogen manure and sewage and synthetic fertilizer contribute 89% ~91% of nitrate sources.
Therefore we proposed that nitrogen emission abatement ecological restoration and integrated sea—land management should be considered together for
improving water quality management. This study provides an important reference for national water pollution control and management.
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Fig.2 Spatial variation of nitrogen concentrations along the two tributaries of Guoyun River
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Fig.6 Critical source area of nitrogen pollution and major causes in Guoyun River

( Conclusions)

1) 63%
(50% ).
2
2) SIAR
89% ~91%
3)

« ( )\ ( )\ (
)n

( References) :

Anisfeld S C  Bames R T Altabet M A et al. 2007. Isotopic
apportionment of atmospheric and sewage nitrogen sources in two
Connecticut rivers ] . Environmental Science & Technology 41:
6363-6369

Casciotti K L. Sigman D M Hastings M G et al. 2002. Measurement of
the oxygen isotopic composition of nitrate in seawater and freshwater
using the denitrifier method J . Analytical Chemistry 74:
49054912

Chang C CY Kendall C Silva S R et al.2002. Nitrate stable isotopes:



2039

tools for determining nitrate sources among different land uses in the
Mississippi River Basin ] . Canadian Journal of Fisheries and
Aquatic Sciences 59: 1874-1885

Chen F J Jia G D Chen J Y. 2009. Nitrate sources and watershed
denitrification inferred from nitrate dual isotopes in the Beijiang
River south China J . Biogeochemistry 94:163-174

Chen N'W Hong H S. 2012. Integrated management of nutrients from the
watershed to coast in the subtropical region J . Current Opinion in
Environmental Sustainability 4:233-242

Chen ZX LiuG Liu WG et al. 2012. Identification of nitrate sources

in Taihu Lake and its major inflow rivers in China using delta N'°-

NOj3 and delta OIS—NOg values J . Water Science and Technology
66: 536-542

Delconte C A Sacchi E Racchetti E et al. 2014. Nitrogen inputs to a
river course in a heavily impacted watershed: A combined
hydrochemical and isotopic evaluation ( Oglio River Basin N Italy)

J . Science of the Total Environment 466: 924-938

Deutsch B Mewes M Liskow I et al. 2006. Quantification of diffuse
nitrate inputs into a small river system using stable isotopes of oxygen
and nitrogen in nitrate J . Organic Geochemistry 37:1333-1342

Huang X P Huang LM Yue W Z. 2003. The characteristics of nutrients
and eutrophication in the Pearl River estuary South China J .
Marine Pollution Bulletin 47( 1/6) : 3036

Kendall C. 1998. Tracing Nitrogen Sources and Cycling in Catchments//
Isotope Tracers in Catchment Hydrology M .Amsterdam: Elsevier.
519-576

Kohl D H Shearer G  Commoner B. 1971. Fertilizer nitrogen:
Contribution to nitrate in surface water in a corn belt watershed J .
Science 174:1331-1334

LiSL LiuCQ LiJ etal 2010. Assessment of the sources of nitrate
in the Changjiang River China using a nitrogen and oxygen isotopic
approach J . Environmental Science & Technology 44:1573-1578

.2014. —
GWLF J.
25(6):118-23

Mayer B Boyer E W Goodale C et al. 2002. Sources of nitrate in rivers
draining sixteen watersheds in the northeastern US: Isotopic
constraints J . Biogeochemistry 57:171-497

Nestler A Berglund M Accoe F et al. 2011. Isotopes for improved
management of nitrate pollution in aqueous resources: review of
surface water field studies J . Environmental Science and Pollution
Research 18(4) : 519533

NiZ Wang S Wang Y. 2016. Characteristics of bioavailable organic
phosphorus in sediment and its contribution to lake eutrophication in
China J . Environmental Pollution 219( 12) : 537-544

Paerl H W. 2006. Assessing and managing nutrient-enhanced

eutrophication in estuarine and coastal waters: Interactive effects of
human and climatic perturbations J . Ecological Engineering 26:
40-54

Parsons T R Maita Y Lalli C M. 1984. Manual of chemical and
biological methods for seawater analysis J . International Review of
Hydrobiology 70: 903-904

Robertson L A Kuenen J G.1984. Aerobic denitrification: a controversy
revived J . Archives of Microbiology 139(4) : 351354

Sigman D M Casciotti K L. Andreani M et al. 2001. A bacterial
method for the nitrogen isotopic analysis of nitrate in seawater and
freshwater J . Analytical Chemistry 73: 41454153

Weijters M | Janse ] H Alkemade R et al. 2009. Quantifying the
effect of catchment land use and water nutrient concentrations on
freshwater river and stream biodiversity J . Aquatic Conservation:

Marine and Freshwater Ecosystems 19:104-112

.2010. SPARROW
. 33(9) :87-90 139
. 2004.
. 32(1):7145
. 2009.
. 32(9) : 39-44
2014, - TN-14
. 35(10) : 3926-3932
. 2010. .
. 31( 10) : 23052310
. 2016. . —
. J. 7(1) : 2736
. 2014,
. 35( 8) : 32303238

Xue D Boeckx P Wang Z. 2014. Nitrate sources and dynamics in a
salinized river and estuary-a delta N -NO3 and delta 0™®-NO3
isotope approach J . Biogeosciences 11:5957-5967

Yue FJ LiSL LiuCQ etal 2013. Using dual isotopes to evaluate
sources and transformation of nitrogen in the Liao River northeast
China J . Applied Geochemistry 36: 19

Zhang Y Li F D Zhang Q Y et al. 2014. Tracing nitrate pollution
sources and transformation in surface— and ground-waters using
environmental isotopes J . Science of the Total Environment 490:
213222

ZhiJ] H Ding A Z Zhang S R. 2016. Nitrate sources and nitrogen
biogeochemical processes in the Feng River in West China inferred
from the nitrogen and oxygen dual isotope measurements of nitrate

J .Desalination and Water Treatment 57: 8243-8251
. 2013.
J. 34( 4) : 144841456



