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Influence of estuarine circulation on the biological production of the northern
Hiroshima Bay, Japan, in summer season

Toshiya Hasaivoto*!, Akiko UEDA' and Tamiji Y AMAMOTO!

An ecosystem model was constructed to evaluate the influence of estuarine circulation process on the biological pro-
duction in the northern Hiroshima Bay, Japan. In summer season, of the estimated total input DIP (dissolved inorganic
phosphate), decomposition of detritus, river discharge of the Ohta river and vertical advection and diffusion from the
lower layer, amounted 44%, 12% and 44%, respectively. While, 80% DIP was estimated to be supplied by decomposi-
tion process in the lower layer. Total amount of DIP utilized by primary production in the area amounted 8.7-folds of
that from the riverine input. Sensitivity analyses revealed that the biological production in northern Hiroshima Bay is
most responsible to the variation of the nutrient concentration in the lower layer of neighboring southern area. In the
viewpoint of environmental management of northern Hiroshima Bay, it is important to evaluate the influence of the es-
tuarine circulation quantitatively in addition to the influence by land.
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Figure 1. Map of Hiroshima Bay and location of observating
stations (@). Solid lines denote the boundary between the
areas.
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Figure 2. Physical structure of the model.
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Table 1. Parameters for the present model.

Parameters Symbols Values Units
Maximum specific nutrient uptake rate by phytoplankton V nax 1.0 day ™!
Half saturation coefficient for inorganic phosphorus 3.1 mgPm™>
Optimum light intensity Topr 50%x10* cal m™?day !
Temperature coefficient for photosynthetic rate K; 0.063 °oCc™!
Sinking rate of phytoplankton Wp 0.6 m day ™!
Sinking rate of detritus W, 1.8 m day ™!
Decomposition rate of detritus (upper) By 0.50 day™!
Decomposition rate of detritus (lower) B. 0.40 day™!
Mortality rate of Phytoplankton (upper) Yu 0.45 day™!
Mortality rate of Phytoplankton (lower) 7L 0.35 day ™!
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centrations. Vertical bar denotes the standard deviation.
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Figure 5. Caluculated primary production rates per volume for
upper and lower layer and per water column, when the vol-
ume of river flow is changed from —1.0 6 t0 2.0 ©.
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Figure 6. Caluculated primary production rates per volume for
upper and lower layer and per water column, when the river-
ine DIP concentration is changed from —1.50 t0 2.0 .
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Figure 7. Calculated primary production rates per volume for
upper and lower layer and per water column, when DIP con-
centration in the lower layer of southern area is changed
from —2.00t02.0 0.
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