IBRFERTRE 5448, 2%, 137-145, 2007
- Bulletin on Coastal Oceanography, Vol. 44, No.2, 137-145, 2007

U ®I

T2F 27 Y —ERE —RAEE
115 NI =/ G (% N (A

Estuarine Circulation and Primary Production

Tamiji Yamamoto and Toshiya Hashimoto
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Amount of nutrient inflow to northern Hiroshima Bay was estimated for each source. In northern Hiroshima Bay where the
estuarine circulation driven by the river discharge is dominating, the amount of nutrient transported from the lower layer of
southern area was large. It was estimated that the same amount of dissolved inorganic phosphorus (DIP) was transported from
the lower layer of southern area, and was 50% for dissolved inorganic nitrogen (DIN). For the upper layer of northern bay,
12% of DIP was from the river, 44% was from the lower layer, and rest 44% was supplied by regeneration of organic matter in
the system. Sensitivity analyses using a simple ecosystem meodel revealed that increase in DIP concentration both in the river
water and in the water of the lower layer of southem area would enhance primary production higher than the ‘amount of DIP
increased. This may be due to the acceleration of regeneration in the system.
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Fig. 1 A map showing geographical characteristics of Hiroshima Bay.
Northern Hiroshima Bay surrounded with Itsuku Sima Is.,
Nishinomi Sima Is. and Eta Shima Is. has highly enclosed
feature. Dots are the major sampling stations where water and
sediment quality was investigated. Broken lines indicate the
demarcation of northem and southern areas.
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Fig.2 A schematic diagram showing a characteristic feature of
estuarine circulation; (a) in case of high nutrient concentration
in the river water and low concentration in the lower layer water
out of the bay, and (b) the reverse case. H, L and M denote
the level of nutrient concentration, high, low and medium,
respectively. Yamamoto et al. (2000)V).
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Unit: upper ton P day!
lower ton N day-! 1.2 (100%)

8.3 (100%)
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Bay ﬁ {LT Bay
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0.87 (97%) 0.18 (15%
(15%)
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-0.02 (0%)
1.0 (12%)

Fig.3 Estimated inflows of DIP and DIN to northern Hiroshima Bay.
Upper: DIP, ton P day~!, and lower: DIN, ton N day~l
Parentheses are percentages of respective sources in comparison
to riverine input as 100%. Yamamoto and Hashimoto (2006%))
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Fig.4 Long-term variations in estimated loads of dissolved inorganic phosphorus (DIP) from the Ohta

River during 1976-1998. Thick smooth curve shows the running average of 13 months. Yamamoto

et al. (2002).
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Fig.5 Yearly variations of estimated net ecosystem metabolism (NEM) in northern Hiroshima Bay
during 1987—1997. The thick line shows 6-month running mean. Yamamoto et al. (2005).
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Fig.6 Comparison between observed and calculated concentrations in
respective compartments. Vertical bar denotes the standard

deviation. Hashimoto et al. (2006).
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Fig. 7. Average phosphorus cycles in August of northemn Hiroshima Bay obtained by the simple
ecosystem model consisted of dissolved inorganic phosphorus (DIP), phytoplankton phosphorus
(PHY), and detritus phosphorus (DET). Yamamoto and Hashimoto (2006).
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Fig. 8 Responses of primary productivity in northern Hiroshima Bay
The
calculations were made for the standard run (present condition,
0.0) and by 0.56 between —2.00 and 2.00.

to increase/decrease in the riverine DIP concentrations.
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Fig. 9. Response of primary productivity in northern Hiroshima Bay
to increase/decrease in the DIP concentrations in the lower layer

of the southern area: The calculations were made for the

standard run (present condition, 0.0) and by 0.50 between —
2.00 and 2.00. Hashimoto et al. (2006).
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