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Urban Wastewater Dispersal in Osaka Bay Using a Triply-Nested High-Resolution Ocean Model
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Anthropogenic land-derived materials in wastewater and river water have been recognized to have a significant influence on the
water quality and the marine ecosystem in Osaka Bay and Harima Nada. Towards a rigorous environmental assessment of these
two semi-enclosed estuaries, a triple-nested high-resolution oceanic modeling framework based on ROMS is developed to
investigate the dispersal and dilution of urban wastewater effluent released from the subsurface nearshore outfall of Tarumi Sewage
Treatment Plant near Akashi Strait during the summer and fall 2009. The dispersal in the northern Osaka Bay is two-layered and
has a reversal pattern in the upper and lower layers due to stratification induced by freshwater input mainly from Yodo River. The
estimated cumulative tracer flux for the four-month period is found to accumulate by about 75% in Osaka Bay.
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Fig.1 ROMS-L3 domain
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Fig. 2 Snapshots of the log ,-based normalized passive tracer
concentration on Aug. 17,2009, in (a) surface and (b) bottom
layers.
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Fig.3 Yodo line and O1, 02, O3 lines in Osaka Bay
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Fig. 4 Cross-sectional plots of the monthly-averaged offshore (to the SW) velocity (top panels) and of the weekly-averaged normalized tracer concentration
in Aug., 2009 (bottom panels). The while curves indicate the corresponding mixed layer depths.
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