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Dry deposition of atmospheric nitrogen to Jiulong River w
atershed in southeast China
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1.State Key Laboratory of Marine Environmental Science, Environmental Sci

ence Research Center, Xiamen University, Xiamen 361005, China;
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Abstract In thisstudy, bulk samplers that use a water surface to collect dry deposition were use
din ten sites throughout the Jiulong River watershed, an agriculture-dominated watershed locate

d in southeastern Chinawith a drainage area of 1.41x104 km2. Bulk samples were collected mon
thly. On the day after collection, aliquots of water samples containing dry depositions were take
n to the laboratory where different nitrogen species were measured followed by filtration throug
h 0.45 um Nucleopore membranes. Based on the sum of monthly data, the annual dry atmospheri
¢ deposition flux of nitrogen species was quantified. Annual mean atmospheric deposition of disso
lved total nitrogen, ammonium nitrogen, and nitrate nitrogen to the Jiulong River watershed in 200

4 ranged 3.417.63, 1.023.00, 0.761.76 kg N/(hm?-a), respectively. Average atmospheric deposi
tion flux of nitrogen species are 1.52 kg N/(hm?+a) for ammonium nitrogen and 1.16 kg N/(hm&
a) for nitrate nitrogen. Dissolved organic nitrogen, defined as the difference between dissolved tot
al nitrogen and the sum of ammonium and nitrate nitrogen, was calculated as 1.023.45 kg N/(hm
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2e3) with amean of 2.19 kg N/(hm2a). The dry deposition of ammonium nitrogen, nitrate nitroge
n and organic nitrogen formed 31%, 24% and 45% of the total flux for the whole watershed, resp
ectively. In dry deposition the spatial pattern of nitrogen species was ostensibly linked to local poll
ution sources. For example, higher dry deposition flux of ammonium nitrogen was found in the up-
stream and mid-stream region due to the intensive agricultural activities there with higher ammoni

avolatilization. The dry atmospheric nitrogen deposition in summer and autumn has a greater flux t
han that in spring and winter at most investigated sites. The spatio-tempora variation of atmosphe
ric nitrogen deposition indicated that higher ammonia volatilization from fertilizer application in th

e growing season, and livestock productions during summer together provide the larger nitrogen s




ource. Atmospheric deposition is delivered by wet, dry and cloud deposition processes, and thes
e processes are controlled by awide range of landscape features, including canopy type and struc
ture, topographic exposure, elevation and slope orientation. As aresult, there can be avery hig

h degree of spatial variability within a watershed, so further research is needed on both dry and w
et deposition of atmospheric nitrogen with more representative sites in order to achieve a compre
hensive understanding of nitrogen cycling and nitrogen balance at the watershed level.
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