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ABSTRACT

Going abreast of high public concerns on the environment, the need of environmental
modeling has been increased to assess the impact of space exploitation of environment.
GIS offers potential solutions to the many problems encountered during water—quality
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modeling. But there are also many problems associated with the modeling. The

preparation of necessary parameters for the modeling can be complicated. Also, the

results from one model can be different from each other even the same area is

analyzed. This paper aims to develop the data processing system to couple the Qual2E

and HyGIS in which Qual2E input and output data files can be created, modified and

processed using HyGIS and assess the performance of the system. A structural
analysis and standardization of modeling are conducted to identify data flow and

processing of Qual2E. Algorithms of the defined processors are designed and developed

as component modules. The data model

of HyGIS—Qual2E is designed, and

GUI(Graphical User Interface) is developed using Visual Basic 6.0 and GDK.

KEYWORDS - Coupling System, HyGIS, QualZE, HyGIS-QualZE
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TABLE 1. The result of structural analysis on input file

Type Category Explanation

Automatic  Control Data

Manual Coefficients

Manual Temperature Coefficient
Manual Reach Data

Manual Element Data

Automatic  Incremental Flow
Automatic  Hydraulic Coefficients
Manual Interaction Coefficients
Manual Initial Conditions
Automatic  Incremental Pollution Lo

Automatic  Junction Data

Control data for modeling/Structural data of
target—river

Coefficients of simulation for algae, T—P and etc.
Coefficients of calibration for temperature
Division of reach and properties of reach
Division of element and properties of element
Incremental flow
Hydraulic coefficients
Water—quality coefficients of BOD, DO and etc.
Initial conditions of BOD, DO, and etc.

ads Incremental pollution loads (non—point source)

Junction of stream

Manual Headwater Data Head—water of stream

Automatic  Point—Source Coefficients Point—source pollutants, withdrawal and etc.
Manual Re—aeration Coefficients Coefficient of re—aeration due to dams
Manual Climate Data Climate data

TABLE 2. The result of structural analysis on output file

Category

Explanation

Hydraulic Summary

Reaction Coefficient Summary
Water Quality Variables
Dissolved Oxygen Data

13 hydraulic data on reaches and elements
water—quality coefficients on reaches and elements
Simulated water quality values on reaches and elements

Simulated DO value on reaches and elements
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TABLE 3. Qualitative Assessment of HyGIS—Qual2E applicability

[tems Typical Modeling HyGIS—QUAL2E
Stream Length (Km) 64
No. of Catchments (EA) 21
No. of Element(EA) 64
No. of Point—Source Pollution(EA) 6
Possibility of multi—tasking Impossible Possible
No. of Required programs more than 5 1
Handling of GIS tools Required Not required

No. of error occurrence

more than 3 times

None

TABLE 4. Quantitative assessment of HyGIS—Qual2E

Distance(Km) 1 9 15 24 29 31 46 54 61 RMSE
Observed 3.20 2.92 2.20 2.30 2.52 2.05 6.34 4.79 3.30 -
Typical /

HyGIS—Qual2E 3.16 2.88 2.5 2.41 2.5 2.33 5.99 4.8 3.31 0.196

RMSE 0.030 0.028 0.384 0.099 0.206 0.350 0.452 0.110 0.390 -
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