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In the Watershed

Improvement of the Sewage System

Installation of the Joint Wastewater
Treatment Tank

Purification Measures

In the River or Lake

Dredging in the Downstream River

Facility for the Water Purification
Directly in the Lake

Facility for the Nitrogen Removal
in the Upper Stream of the Lake

Connection to the Sewer regarding
Domestic and Industrial Drainage

Effect of the all Purification Measures by Applying the Model

Conclusion : 
+ Yearly average COD value in the Sanaru lake became under 8.0mg/L 
in 2009 by carrying out the all purification measures.
+ The approach of Monitoring-Modeling-Evaluation is important to 
carry out the water purification effectively.
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+ The mechanism of  water pollution was figured out by carrying out 
various monitoring and analyzing the monitoring data.

+ The water quality had deteriorated from the 1960s, because of the 
rapid  urbanization and industrialization in the watershed.

Hydraulic Model

Equation for Continuity

Equation for the
Conservation of Momentum

Equation for Shear Stress
at the bottom layer and
the water surface by wind

Water Quality Model

Equation for Salinity Balance

Equation for Tempreture
Balance

Equation for Ecological
Model (Chl-a, COD, DO,
Dissolved or Particulate N, P)

Water Quality Simulation Model

Nutrients such as N or P are easy to be released from the
lake sediments, when the salt water flow and stay in the
bottom of the lake by tidal variation and oxygen decreases.

② Release of Nutrients from Lake Sediments
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① Nutrients Inflow
from Up and Downstream

Nutrients such as nitrogen or phosphorus
included in the domestic and industrial drainage
flow into the lake from up or downstream river.　
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Phytoplankton increases when the nutrients such as N or P
are abundant. As a result, the water quality such as COD
value in the lake deteriorates more and more.

③ Increase of Phytoplankton
Makes N or P Nourishment
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Purpose of Study  :  To figure out the feature of water pollution, and 
evaluate the effect of the purification measures by developing and 
applying  the simulation model based on the feature in the Sanaru lake.
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+ The salt water flow into the Sanaru
Lake through the downstream river.

3次元メッシュモデル鉛直2次元メッシュモデルVertical Two-Dimensional Model
Three-Dimensional

Model

Downstream River Sanaru Lake

Downstream River

Hamana Lake &
Pacific Ocean

Divided Mesh Distribution
Altitude [T.P. m]+ This NSC original model 

can calculate the complicated 
feature of the water quality 
with accuracy.
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Evaluation of the Model Reliability


