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Nutrient supply fluxes from atmosphere to ocean at the eastern East China Sea

Misato Yamapa*!, Shigenobu Takepa*?, Kei Tamura*?, Yuki Suiora*! and Hiroshi YosHIMURA *!

In order to understand the significance of atmospheric nutrients deposited over the eastern East
China Sea on the primary productivity, marine aerosols collected on board T/S Nagasaki-Maru from
April to December 2010 were analyzed for water-soluble concentrations of NOy, NO,, NH,*, PO,*, and
Si(OH),. Deposition of inorganic nutrients mainly occurred as NOy and NH,". Only a small amount of
atmospheric deposition fluxes for PO,*, and Si(OH), were observed during the observation period, and
the average molar ratio of deposited water-soluble nutrients was 320 N: 1 P: 5.4 Si. Deposition fluxes
of inorganic nitrogen in spring and autumn were 2.5~3.1 times higher than those observed in
summer. In spring and autumn, atmospheric aerosols were under significant influences of polluted
urban atmosphere from Chinese coast, and the nitrogen deposition increased along with magnitude of
the Asian dust event. While unpolluted atmosphere from the North Pacific was dominant in summer.
Our estimate of the atmospheric inorganic nitrogen deposition fluxes over the East China Sea between

spring and autumn could account for ca. 40% of a biological nitrogen fixation in these waters, but it

increased up to 200% of the biological fixation during the Asian dust events.
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Fig.1 Ship tracks of Nagasaki-maru during (1)spring,

(2)summer, and (3)autumn 2010.
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Fig.2 Composite plots of five-day multiple backward trajectories originated from (1)marine, (2)Japan, (3)continental,
and (4)Asian dust. Red line is a track of air mass at 500m, blue line is at 1000m, and green line is at 1500m.
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Fig.3 Box plot diagram of deposition of water-soluble
inorganic nitrogen, PO,”, and Si(OH), in aerosol
collected in air mass of marine, Japan, continental,
and Asian dust origin. Horizontal lines of the box
show first quartile, median, and third quartile
from below. Error bars denote maximum and
minimum percentiles.
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Fig.4 Relationship between equivalent concentrations of
nss-SO,* and NH,* (1) in the fine aerosols of Japan,
continental, and Asian dust origin, (2) in the fine
aerosols of marine origin,
aerosols of marine, Japan, and continental origin,
and (4) in the coarse aerosols of Asian dust origin.
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