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Prediction of Chemical Oxygen Demand Variation in an Enclosed Sea Area
using Neural Networks

Motohiro Yokota®, Yuichiro Taira, Eiji Morimoto, Satoru Ezoe and Kazuo Ogawa

Abstract : This study develops a prediction method for a chemical oxygen demand in a fish farm using

data obtained from experiments for bottom sediment improvement (environmental monitoring research) in

the Katada Culture Farm in Ago Bay, Mie prefecture. Results show that the fluctuation of a chemical ox-

ygen demand from the surface layer (a depth of 0.5m) to the bottom layer (a depth of 0.5m on the bottom

face) can be estimated using a neural network whose inputs are water depth, water temperature, salinity,
dissolved oxygen, pH, chlorophyll-a, hours of sunshine, and respective amounts of precipitation and mean

air temperature. When the sensitivity analysis was carried out to clarify the contribution of each environ-

mental factor for the chemical oxygen demand, it was affected considerably by weather conditions (hours

of sunshine, precipitation, water temperature, etc.), salinity, and chlorophyll-a.

Key Words : Neural network, Prediction, Water quality, Chemical oxygen demand, Enclosed sea area,
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Fig. 2 . Observation stations of Katada Culture Farm in Ago Bay
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Fig. 3 . Predicted results for chemical oxygen demand
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Table 1 . Normalized relative root mean square error E and
correlation coefficient 7 between observed values
and calculated ones

Surface Water depth | Bottom
layer 2m layer layer
E 0.786 1.012 1.087
r 0.783 0.699 0.672

Here, x: observed value, y: calculated value

o' standard deviation of observed values
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Fig. 5 . Results of sensitivity analysis for chemical oxygen demand
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