HM303 SH=2HE XSS FAS=LHEUS =28 M156& M25 (2008. 11)

BA W AL A
Zhang Yuan, ©]® <, 283, ol

aevlota FREAUS AR AT
e-mail : {zhangyuan, Ims9711, cloudjo21, yalphy} @korea.ac.kr

Design of an Urban Drainpipe Management System

Zhang Yuan, Myong-Soo Lee, Yoon-Ho Cho, SangKeun Lee
Division of Computer and Communication Engineering, Korea University

Abstract

In this paper, we discuss the design of an urban drainpipe system based on Geographic Information System
(GIS). First we introduce the reasons why we establish this system, and then analyzed the construction, database

architecture, network architecture of the system, at last we give a develop direction in the future.

1. Introduction

With the rapid development of urban construction, the
protection of water environment is more and more important.
The rainwater and sewage treatments have been gradually
completed. But it brings plentiful data of drainpipe network.
It’s difficult to manage the data by handwork method. Thus,
it is necessary for modernization city to establish a perfect,
exact drainpipe network management system to enhance
manage efficiency and quality of drainpipe network. But
different form general data, drainpipe data has its’ own
characteristics, like it is underground, usually with lots of
spatial information (e.g., map, graphic, coordinate, etc.), so
it’s hard to use traditional methods to treat with drainpipe
data [2][4].

GIS is a system an information system for capturing,
storing, analyzing, managing and presenting data which is
spatially referenced. In a more generic sense, GIS
applications are tools that allow users to create interactive
queries (user created searches), analyze spatial information,
edit data, maps, and present the results of all these operations
[1]. And it also can be data-exchange-flat of other
information management systems, such as network modeling
system, water quality monitoring system, and so on. In
respect that GIS holds a powerful function in handing in
spatial data, we expect GIS would be an effective tool to
urban drainage network management [3][5].

2. System Design

In our consideration, we adopt urban topographic map as
the background of the system, take drainpipe network spatial
data and the attribute data as the core, using computer
technology, GIS technology, data base technology, image
processing technology, network communication as well as
the multimedia technologies, then propose a constructation of
system that suite the requirement of urban drainpipe
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management.

2.1 Design Fundamental

Our goal is develop a system that could manage drainpipe
resource efficiently and convenient for supervisors to
adminster.Thus, the system should including the basic
functions of GIS (e.g., transform of data format; graphic
management; data retrieval, etc.) and also has the abilities to
create chart, special spatial analyze functions that fulfils the
requirement of practical work. Meanwhile, as an
informational management tool, it must have the
characteristic of common software tools (e.g., compatibility,
expansibility, etc.).

2.2 System Construction Design

We analyzed the requirement of wurban drainpipe
management, and then plan a specific construction for the
system; it is included 14 parts with 14 different functions and
run above the GIS platform. In our design, we use MapGIS
as our platform. The construction of the system is shown in
Figurel.

Urban Drainpipe Management System
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(Figurel) Construction of the System
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2.3 Database Design

The data that we handled could be cataloged into two
layers: one is drainpipe network project and the other is that
the data contained in drainpipe network project. The most
core data is spatial data, graphic data, topology data and
attribute data of drainpipe network. A drainpipe network
project is organized by various types of data which originate
from different source. And it contains all the data types
which we need to manage. When we design the database
architecture, we divided all the data into two parts: Spatial
Data and Attribute Data. We use GIS platform software to
manage the Spatial Data while we use traditional database
software (e.g. SQL Server, Oracle, etc.). Figure2 shows the
data structure of spatial database.

Spatial Data
[
[ I ]
Topographic Drainpipe Attached Data
Map data Hetwork File
Paints File LineFile

(Figure2) Structure of Spatial Database

The data stored in arribute database is not involve to
graphic, thus to manage this data we just adopt tranditional
method.

2.4 Network Design

In our consideration, we establish two servers for the
system. One is Database Server that supplying data service,
consumers use C/S mode to maintain and updating data. The
other is Web Sever that consumers use B/S mode to query
data through internet. The network architecture is shown in
Figure3.
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2.5 Results

Based on the methods mentioned above, we developed our
system. This system is combined traditional programming,
database, image progressing, communication technologies
with GIS, achieved GIS graphic intuitionistic display and
drainpipe network resource management. The system is
shown in Figure4.
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(Figure4) Drainpipe Management System

3. Conclusion and Future Work

In this paper, we present the necessity for establishing a
drainpipe network management system; introduce the basic
method to design the system, give architecture of system,
database and network, and then we show our design.

In the future, we want to enrich our system by using three-
dimensional dynamic visualization technology to enhance the
display effects of GIS data, and also should develop WebGIS
which is the trend of development of GIS technology.
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