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Stochastically-Changing Solar Radiation Intensity
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To predict the seasonal variation of dissolved oxygen (DO) in Hakata bay, Japan, possible 20 time-series of different hourly-solar-
radiation intensities were generated based on stochastically changing solar radiation intensity, and a numerical simulation on dissolved
oxygen (DO) was carried out for each time series by using the Sediment-Water Ecological Model (SWEM). The model, consisting
of two sub-models with hydrodynamic and biological models, simulates the circulation process of nutrient between water column and
sediment, such as nutrient regeneration from sediments as well as ecological structures on the growth of phytoplankton and
zooplankton. The results of the model calibration followed the seasonal variation of observed water quality well, and generated
cumulative-frequency-distribution (CFD) curves of daily solar radiation agreed well with observed ones. The simulation results
indicated that the exchange of sea water would have a great influence on the DO concentration, and that the concentration could
change more than 1 mg/L in a day. This prediction method seems to be an effective way to examine a solution to minimize fishery

damage when DO is depleted.
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Fig. 1. Map shows the calculation grid system and field observation stations in Hakata Bay. The shaded zone shows
Wajiro tidal flat area, and HW, HC and HE denotes the western region, the center and the eastern region

of Hakata Bay, respectively.
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Table 1. Annually averaged values of freshwater discharge and
pollutant loads at each region in Hakata Bay

) Freshwater Pollutant loads (ton/day)
Region discharge
(X10° m’/day) COD T-N T-P
HE 1.40 12.5 11.7 0.85
HC 0.34 23 17 0.11
HW 0.26 25 13 023
Total 2.00 174 14.7 1.19
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Fig. 2. A schematic view of material circulation flow in the SWEM model.
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Fig. 3. Comparison between calculated results on Chl-a and
DO concentration and observed ones at the upper (lo-
wer) layer of St. E-2 in Hakata Bay.
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Fig. 4. Simulated results of seasonal variation in the biochemi-
cal processes for DIP around the head of Hakata Bay.

(The production means a difference of photosynthesis
and respiration of phytoplankton).
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