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Building of Integrated Web—GIS System for National
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ABSTRACT

The main objective of this study is to develop a web-based Geographic Information System
(GIS) application, IGIS(Integrated Groundwater Information Service System), for efficient
management of groundwater data. This integrated system includes various groundwater
measurements, monitoring data, well data, hydrogeochemical data, hydrogeological maps and
diversely analyzed results including time series analysis data for water levels and quality. It
will be used efficiently for local government officers to manage groundwater within their
districts and also for drillers and investigators to develop wells and assess groundwater conditions.
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108 Building of Integrated Web~CIS System for National Groundwater Data Management

This web-based GIS system was implemented firstly for Cheonan and Daegu city. As a result,

the system makes the efficient management, distribution and utilization of groundwater data

possible by web—based GIS technology.

KEYWORDS : Groundwater, Web—based GIS, Trend—Analysis, Geological Cross Section
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TABLE 1. Plan for groundwater data management by the MOCT(Ministry of Construction and Transportation)

Stage Target Detailed contents

» Groundwater Information System (developed in 1997)
Stage I Construction of basic  * DUREBAK program (1998)
(1995~1999) database and systems < Hydrogeological Map Management system (1999)
» Homepage; "Groundwater World” (1999)

* Establishment of GIMS : www.GIMS.gokr (‘047)

* Database building and system management

e National Groundwater Monitoring Station Management
System (‘027°04)

e Data service and public relations

Stage II Development of
(2000~2005)  application systems

* Revitalization of GIMS
Stage I Policy support and « Extension of application systems and policy support
(2006~2011) data service - Integrated groundwater information service system
e Database building and data services

TABLE 2. Grounawater information systems built by the MOCT (Ministry of Construction and Transportation)
and the KWATER(Korea Water Resources Corporation)

Title Function Contents Languages
Groundwater Integrated and - Databgse building for t ext and map data . .
Information System main D/B - Data input and searching Visual Basic
- Main database for groundwater
Administrative Administrative affairs in local government

affairs for local Inventory for groundwater use and wells
DUREBAK ¥ Durebak was changed into on-line Visual Basic
government . . .
officers program using a national superhighway
information network in 2001

Hydrogeological Management of

. -1 h of h logical
Map Management  hydrogeological nput and search of hydrogeological maps

and analysis using GIS tool Visual Basic

System maps
Homepage . - Serve groundwater data into the pubhcs HTML, ASP,
( GIMS gokr) Data service - Support the local government affairs
' = - P.R. and on-line education for groundwater
National - Inspection of monitoring wells
Groundwater Management of P & . . HTML, ASP,
L. L. - Management of well construction history
Monitoring monitoring wells AXL

- On-line data transmission and analysis
Managemet System ¥
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TABLE 3. Comparison of groundwater database in the current systems(O builded, A partly builded, ® planned)

1) Groundwater wells and company information

) System by System by System by  System by System by
Data Related affairs the local
the MOCT the ME the MAF the MOGAHA govermnment
ST Permission and declared
Well facilities data for well development © ¢ © © ©
Statis.ti‘c.s for Inventory for groundwater o ° A A
facilities use
Statistics for Inventory for groundwater o ° A A
water use use
Company Permission for drilling o ° o o
registration company registration
Quality in a well Well management O [ ) O O
Facility changes ‘Well management (@] (@] (@]
Company o
registration Changes of _c]‘nl’llr_lg company o o o
registration
changes
Water use .. i i
allotment Imposition of water use tax [ ] [ ]

Remark) MOCT: Ministry of Construction and Transportation, ME: Ministry of Environment, MAF:
Ministry of Agriculture and Forest, MOGAHA: Ministry of Government Administration and
Home Affairs

2) Investigation data

) System by  System by System by  System by System by
Data Related affairs the local
the MOCT the ME the MAF  the MOGAHA government
Basic survey in
General data for groundwater, Impact o ° o o
survey wells assessment data for well
development and others
Physic_al ) o o o
exploration
Drilling data ” O O O
Pumping test ” O O O
Logging data ” O O O
Geochemical data
in the field ! © ° © ©
Quality test data ” o ° o o

in lab.
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3) Quality test data from water quality inspection agencies

System by
. System by  System by  System by = System by
Data Related affairs the MOCT the ME the MAF  the MOGAHA the local
government
Location of well Quality analysis [ ]
Quality test data Quality analysis °
4) Map information
System by
. System by  System by  System by  System by
Data Related affairs the local
the MOCT the ME the MAF  the MOGAHA government
Topographic map GIS base map O ° O O
Administrative GIS base map o ° o o
map
Watershed map GIS base map O [ O O
Hydrologic unit Hydrology base map O
map
Hydrogeological Groundwater base map O O
map
Geological map Geology base map O O
Water level map Water level distribution O A A
Lineament map Lineament distribution O
Quality map Quality distribution 0 ° A A
Pollution source Poll.utio.n sgurce o ° A A
map disrtibution
Pollution map Pollution vulnerability o ° A
for land
Sumackdo map Map of groundwater o

survey by the MAF
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5) Groundwater monitoring data
System by
’ System by System by System by  System by
Data Related affairs the local
the MOCT  the ME the MAF  the MOGAHA government
Location of National Construction and o
Monitoring Well management data
Construction of the Construction and o
management data
Management of the Management of o
monitoring well
Monitoring data of the Management of o
monitoring well
Analyzing result of the Monitoring data o
N.M.W. data analysis
Location of Quality Construction of o o
Monitoring Well monitoring well
Monitoring data of the Management of o o
monitoring well
Analyzing result of the Monitoring data A °
Q.M.W. data analysis
Location of Bottled  Construction of bottled °
Water Monitor Well — water monitoring well
Management of the Supervision of botteld °
B.W.M.W. water company
Monitoring data of the Supervision of botteld °
B.W.M.W. water company
. ~ Site features of
Location of Seawater : :
: p seawater mtrusion mon. @)
Intrusion Monitor Well well
Construction of the Construction of
SIMW seawater intrusion mon. O
e well
Monitoring data of the Management of o
monitoring well
Location of Subsidiary Construction of o
Monitoring Well subsidiary mon. well
Monitoring data of the Management of o
S monitoring well
6) Hydrology and atmospheric information
System by
’ System by  System by  System by  System by
Data Related affairs the local
the MOCT the ME the MAF  the MOGAHA government
Rainfall/snow Atmospheric information O O O
Temperature ” O O
River water level Hydrology information @] (0] (@]
Watershed data ” O
Stream data ” O
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TABLE 4. Current codes of groundwater data in Korea

Detailed . Length of
Contents contents Code compositions code
Standard code Location + Well type + Longitude + Latitude + Serial 16 digits
number
Groundwater well Code for
Durebak Well type + Year + Yearly serial number 10 digits
program

Location + Well type + Longtitude + Latitude + Serial 16 digits

Investigation well Standard code
number

Standard code
for the

. Location + Well type + Longtitude + Latitude + Serial 16 digits
NGMN

number

Hydrologic
code for the
Monitoring well NGMN

First watershed + Second watershed + Well code + Serial ..
7 digits
number

1) Local government’s GQMN :

Code for the Si—do code + Si-gun-gu code + Serial number 3 digits
2)
GQMN 2) Local environmental office’s GQMN - 6 dicits
Pollution source + LEO code + Serial number £
Quality - No standard codes

Hydrogeological ~Standard map Using 3-steps classification for hydrogeological features 5 digits
map code . First class. + Second class. + Third class. £

Remarks) NGMN: National Groundwater Monitoring Network, GQMN: Groundwater Quality
Monitoring Network

TABLE 5. Softwares in the IGIS(Integrated Groundwater Information Service System)

Contents Descriptions

DBMS Oracle 10g

Operating system  Windows 2000 server

Server Web server IIS 5.0, Tomcat 4.1

GIS engines ArcIMS 9.1, ArcSDE 9.1

Developing languages Microsoft Visual Studio.Net, Java, ChartFX, DataGrid
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TABLE 6. Groundwater database of the IGIS(Integrated Groundwater Information Service System)

From the local

Contents From the MOCT From the ME From the MAF governments
« Topographic maps
« Hydrogeological
maps, B . B %) .
Maps « Hydrologic unit Su-maek maps
maps,
* Watershed maps
« Survey data by . Survev data ¢ Groundwater impact
Investigation the Article 5 of B relategl] with analysis data by the
data the Groundwater Su—maek do Article 6 of the
Act Groundwater Act
» Statistics for B B * Permission or
Well data water use declared well data
oy . _ B B * Quality test data for
Quality data wells
Monitorin. * National * Groundwater ' isni?'uws?(t)ir * Subsidiary
data g groundwater quality monitoring monitorin groundwater
monitoring network network network*)g monitoring network”

Pollution data -

« Pollution sources” - -

e Other data such

Others

as administrative - -
data, protection area

¢ Drilling company
and other data

Remarks) *: Data connection is not completed yet.

TABLE 7. Main functions of the IGIS(Integrated Groundwater Information Service System)

Contents

Main functions

GIS module

Searching, Magnification/Reduction, Distance measurement, Area

calculation, Target area selection

Data service module

Searching well data, investigation data, monitoring data and others,
Data print and outputs

Water level
analysis

Time series analysis, Statistical analysis for water levels for target
area and position, Recharge estimation, Water-level depth
estimation

Analyzing

module Quality analysis

Trend analysis for target area and position, Statistical analysis for
quality

2-Dimensional
analysis

Vertical cross section of stratigraphy and geology, Well depth
analysis, Hydraulic coefficients analysis

Statistics module

Statistics  for  water use, permitted/declared  wells, well

structures(diameter, depth, pipe size, etc) and others
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FIGURE 1. Hardware structure and networking scheme for the IGIS(Integrated Groundwater
Information Service System)
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Groundwater development
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FIGURE 2. Data flow and concept of the IGIS(Integrated Groundwater Information Service System)
database connected with the existing systems
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