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Fig.1 Composition of the Water Quality Simulation Computer

System for Rivers.
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Fig.2 Concept of the model for generation of pollutant loads.
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Fig.4 Concept of the water balance model. (Unit river 7,
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Fig.5 Survey points.
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Table 1 Sensitivity analysis for the Oyabe river system.

Case No. 1 2 3 4 5 6
Constant value changed k:=0.24 k.=0.36 k.=1.76 k,=2.64 v=0.36 v=0.54
(km™") (km™*) @™m @ (s (@ms")
Mean variation (mg-L™') 0. 0556 0.0518 0. 0447 0. 0404 0.0499  0.0369
Mean relative variation (%) 2.50 2.32 2.25 2.01 2. 48 1. 86
Maximum variation (mg-L™') 0.6191 0.5517 0. 2331 0.2132 0.2648 0.1924
Maximum relative variation (%) 9.58 8.02 12. 64 9.99 12. 17 10. 31
Table 2 Sensitivity analysis for the main river of the Oyabe river system.
Case No. 7 8 9 10 11 12
Constant value changed k:=0.24 k.,=0.36 k.,=1.76 k,=2.64 v=0.36 v=0.54
(kn™") (kn™ ") @ @ (s s
Mean variation (mg-L"') 0. 0387 0. 0360 0. 1002 0. 0832 0.1018 0.0821
Mean relative variation (%) 2.30 2.13 6.27 5.19 6.35 5.14
Maximum variation (mg-L™') 0.1174 0.1106 0. 2301 0. 1911 0.2340  0.1885
Maximum relative variation (%) 3.87 3.64 12.64 9.99 12. 17 10. 31

Table 3 Functions of the Water Quality Simulation Computer System for Rivers.

Processing of database of
environmental information on
vatersheds

Search, processing, modification, etc. of data
Data transport
Graphic display of grid-based data

Calculation and display of
flow rate

Calculation of flow rate
Graphic display of flow rate in river systems
Graphic display of longitudinal flow rate

Calculation and display of
vater quality

Calculation of water quality
Graphic display of water quality in river systems

Graphic display of specification of environmental criteria

Graphic display of longitudinal water quality
Recalculation of water quality

‘| Water quality prediction

Calculation of prediction accuracy
Sensitivity analysis
Output to printer or data file
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Table4 Discharged load. (X10%kg-d™")

Year 1989 1995 2000
Household 10.1 8.01 7.56
Establishment 16.5 14.7 15.6
Livestock industry 0. 788 0.788 0.788
Total 27.4 23.5 23.9
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DEVELOPMENT OF A WATER QUALITY SIMULATION COMPUTER SYSTEM BASED

ON SMALL WATERSHED ELEMENTS

Koji OKUGAWA, Isao SOMIYA and Hiroshi TSUNO

A water quality simulation computer system was developed to utilize detailed
environmental information on a watershed effectively and rapidly for planning of river
basin management. The system was composed of a personal computer and mainframe
computer. A water quality simulation model and display system of environmental
information worked on the personal computer. The database on a watershed was
constructed on the mainframe computer. The system was applied to the Oyabe river. The
water quality observed in 1989 was well simulated with reasonable parameter values,
although. there were disagreements for some tributaries. The functions, which enabled
effective utilization of the system, were also shown.
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