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ABSTRACT 

The purpose of this study is to apply the Internet technology spatially to develop 
“Digital Engineering Management and Evaluation Systems”.  It uses GIS to spatialize the 
site of slope land engineering constructions and overlay the maps, which are in the 
database established by Soil and Water Conservation Bureau in Taiwan. That database 
contains debris flow information, topographic map, aerial photograph and satellite image 
etc. Users can easily access the geographical distribution of engineering constructions, 
query engineering scheduled progress and the status of construction from Internet service.  
This study also integrates PDA and GPS to develop a system that can offer investigator to 
position and record the exact coordinate, query maps and attribute data in real-time and 
on-site. And the system can transmit the information to database server directly. This study 
provides a convenient mean to update and maintain the engineering database, and 
improves the efficiency of hazard management on slope land. 
 
KEY WORDS: Internet, Engineering Management and Evaluation, GIS, PDA, Server, hazard of slope 
lands 
 
 
1. INTRODUCTION 

Computer science has greatly upgraded nowadays, especially the Internet 
communication, which plays an important role for information exchanging. Moreover, 
the Internet is the essential media for government departments to establish “e” liked 
functionality. To effectively handle the Soil and Water Conservation Bureau’s projects, 
and to meet the goal of e-government, we build the “Soil and Water Conservation 
Engineering Management System” upon world-wide-web technology. Every 
engineering department can browse the system through WWW to report projects’ 
progress. The management departments of Soil and Water Conservation Bureau can 
Real-Time handle every project’s progress and situation by this system; fewer paper 
wastes, better effectiveness promotes. 

The “Soil and Water Conservation Engineering Management System” uses the 
feature of GIS (Geographic Information Systems) concept to process engineering data. 
All projects’ positions are spatial processed and co-operating with disaster-database 
(built by SWCB over the years, including mudflows and landslides underflow survey, 
collapse survey, the conformation of precaution against natural calamities, …etc). Every 
engineering department can control positions, progress, and working situations of all 
projects by this integrated system. 

Investigators use PDA to locate and query related attribute data of the engineering 
system map. They can also upload the investigation to the server into disaster database. 
This function provides a convenient way to upgrade and maintain database. Depending 
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on the functionalities described above, the system can greatly raises the efficiency of 
slope disaster management, and accomplishes the mobile engineering management. 
 
2. DEVELOPMENT METHODS 
2.1 Soil and Water Conservation Engineering Management System 

This research relies on Web-Based structure to build the whole System. We adopt 
IDEF methodology for functionality analysing and system development, shown as 
Figure 1. We inquire and discuss with conservation bureau’s business worker to list the 
requirements and functions that the system must provide, shown as Figure 2. Each 
execution unit of engineering can use the system anytime to type engineering schedule 
over Internet, and reports the engineering situation regularly; moreover, the information 
saved in “Soil and Water Conservation Engineering Management System” database of 
SWCB server for the undertaker to conveniently control the schedule and geographical 
distribution. 
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Figure 1. IDEFO of Soil and Water Engineering Management System 
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Figure 2. Functionality Structure of Soil and Water Engineering Management System 

 
2.2 Slope-Land GIS over Internet 

Depending on the GIS Query sub-system (includes traffic database, river database, 
territory area, earth surface data, index data, basic images, disaster prevention and 
engineering facilities, shown as Figure 3), which is built by WWW-GIS system, the 
“soil and water conservation bureau” can provide the whole bureau, other government 
departments, and common people to locate positions, to query graph and related 
attribute data, shown as Figure 4. 
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Figure 3. Database Structure of Internet GIS 
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Figure 4. Functionality Structure of the Internet GIS System 

 
 
2.3 PDA Engineering Management System 

The PDA sub-system is Mainly built by Microsoft Embedded Visual C++, and is 
placed on Compaq iPAQ PDA (WinCE platform). The soil and water management map 
data stored inside PDA is shape-file format; moreover, the GPS module is established 
by CF extension module plus GPS receiver module. It’s light-weighted and convenience 
for the investigators. 

The “PDA Engineering Management and Reporting System” provides the soil and 
water conservation bureau’s workers to upload the live pictures onto server by the PC 
side sub-program, when they photograph pictures at the working place; the system 
flowchart and structure are shown as follows: 
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Figure 6. PDA Functionality Structure 

 
 
2.4 Full System Architecture 

This research is based on the “Soil and Water Conservation Management System”, 
integrated with the “Internet GIS System” and the “PDA Engineering Management 
System” to establish a 3-tier structure, the whole network structure is shown as Figure 7. 
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Figure 7. Full System Structure of Soil and Water Engineering Management System 

 
3. ACHIEVEMENTS 
3.1 Soil and Water Conservation Engineering Management System 
3.1.1 Plan Management 

To provide all levels of Soil & Water Conservation Bureau management 
departments to handle every plan progress and budget accounting, the system provides 
users to export data into MS-Excel format and produces budget pie and 
Progress-Curved-Line simultaneously, shown as Figure 8 and Figure 9. 
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Figure 8. Statistic Table of Plan Executing Progress 

 

  
Figure 9. Graph & Table Analysis 

 
 
3.1.2 Engineering Management 

Users can register engineering data, progress situation per month, budget enforce, 
upload engineering picture, etc via the Internet. The system automatically checks 
whether the data is correct or not by seeking engineering location and user input. After a 
record is inserted, the system will automatically calculates the month accounting table 
base on the newest data record-set, and shows each engineering contents belonged to the 
engineering. 
 

  
Figure 10. Engineering Executing Contents 

 
3.1.3 Accounting Management 

The system purpose is to make engineering management and assess automatically, 
according to accounting flowchart, to provide accounting user to make payment budget, 
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to register accounting reports, to charge against accounting, to reserve budget and to 
integrate GBA. 
 

 
Figure 11. Reserved Budget Detail Table 

 
Figure 12. Situation Table of Engineering Execution 

 
3.2 Internet GIS 

This sub-system provides user to set graph layers, includes area side line, disaster 
area, debris area, tumbled land area, landform map, satellite image…etc, and then 
processing zoom-in, zoom-out, flatness move, picture linking, attributes query, print, etc. 
Users can use advanced functionalities which includes engineering contents query, 
statistic, locating, etc. 

 
Figure 13. Satellite Image and 1/25000 Landform Graph 
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Figure 14. Engineering Position Query 
 
3.3 Integration of PDA, GPS and Digital Camera 

The Soil and Water Conservation Bureau has made the full system on-line. This 
running system integrates with the PDA, GPS and digital camera to achieve Economy, 
Convenience, and powerful functionality. The engineering executing departments can 
register data through the web site, download engineering data into PDA, take the PDA 
to the engineering place to record status directly, then upload those newest data onto 
server side; greatly increase manage effectiveness. 
 
3.3.1 Coordinate Location 

Users can directly input X,Y values or input X,Y by GPS receiver, then run the 
locating function to display graph related to the specified coordinate. 
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Figure 15. Coordinate Locating 
 
3.3.2 Engineering investigating 
 The full system provides query functionality, i.e. investigators could only use the 
convenient interface to select wide range data, and see the related engineering contents, 
includes pictures, record tables, accounting statistics…etc. Moreover, users can directly 
hit the displaying monitor to get the located engineering data, which belongs to the hit 
monitor position. 

   
Figure 16. Receiving X/Y Coordinate Value 

 
3.3.3 Engineering Data Maintenance 

The engineering data maintenance function provides investigators to easily check 
all engineering’s current status, quality, and progress. 

    

Figure 17. Maintenance of Engineering Executing Status 
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Figure 18. Qualification and Maintenance of Engineering Quality 

 
3.4 System Integration 
 Our research uses the management system as the core, to provide the convenient 
user interface, and use suitable program language to build data transmission procedure. 
Then integrates Internet GIS and PDA sub-system and the core system to a full omnibus 
system that attracts investigators to trust and rely on this system. 

 
Figure 19. Data Transmission User Interface 

 
4. CONCLUSION 

Integrating business functionality with accounting examination processes of 
SWCB’s engineering plan and commission plan to build informational operating model, 
the business section can record the schedule on time in internet to save the data in the 
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database of SWCB server, inquire the related data or print the forms on line, and reduce 
key in repeat; therefore, directors can handle the executive rate and geographical 
distribution, and full-fill the engineering schedule management.  

The system uses PDA, GPS and on-the-spot survey, so that the executive can key in 
survey data on time; besides, the system integrates with “Engineering Management 
System” to shorten the time of data key in, and raise the efficiency of engineering 
survey and management. 

Each engineering executive can use the system anytime to record engineering 
schedule by internet, and report regularly the engineering situation; moreover, the 
information saved in “Soil and Water Conservation Engineering Management System” 
database of SWCB server for undertaker to control the schedule and geographical 
distribution. 
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