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Variation of Spatial Characteristics
in Phytoplankton Bloom and Phosphorus Load from Rivers
as Mixing Type Changes in the Arakawa River Estuary, Tokyo
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Synopsis

A buffer effect was found for nutrient load using both field observations and numerical simulations
at the mouth of the Arakawa River, Tokyo. '

Relationships were investigated between mixing types and spatial distribution of phytoplankton
concentration and between mixing types and temporal change in phosphorus flux, respectively. The
mixing type at the mouth varies from well-mixed, moderately mixed, to fully stratified estuaries,
according to the tidal range and the river discharge. Salinity, Chlorophyll a, and PO,-P were measured
six times once a week from July to September 2001 for longitudinal and vertical profiles in the estuary.
Also, surface chlorophyll a was continuously measured for two months at a point 10 km off from the
river mouth.

The spatial distribution of phytoplankton bloom varies according to the change in mixing type
in the mouth. The bloom is distributed ahead of the estuarine front for a well-mixed estuary and thinly
under the halocline for a fully stratified estuary. Data on the continuous measurement indicates that the

- chlorophyll a concentration in the upper layer depends on the tidal range and is high when the tidal

range is small.

The characteristics mentioned above were well reproduced by a vertically two-dimensional
numerical model. The numerical investigation shows that chlorophyll a and nutrient distribution are
based on the distribution of the saline water body in which the primary production is enriched. Also,
the numerical investigation indicates that the phosphorus flux at the river mouth for the fully stratified
estuary is three times larger than that for the well-mixed estuary.
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