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2.0 MATERIALS 
 

In transportation engineering studies, data were 

divided into two different categories that has it own 

identity. Spatial data represents the position on earth 

such as road maps. The other one was attribute data 

that shows record or attribute data such as road 

names or road classes. By using ArcInfo, those data 

can be stored together and are related to each 

other. In ArcInfo, data were not only stored, but also 

can be edited, processed, analysed and retrieved.   

 

2.1 Advantages Of Using GIS 

 

One of the advantages in using GIS as a 

management system was its ability to store maps and 

data files in one database, coverage by coverage. 

In addition, the coverages can also be overlayed 

into one map that obviously can’t be done by 

conventional maps. The other advantages were its 

capability to work with complex problems that can 

be seen through the process of data retrieval, 

topography modeling, logical relationships and data 

visualisation. But the most important part was the 

ability to produce spatial data and attribute data 

simultaneously. 

 

2.2 Spatial Data 

 

Basically, spatial data was a space-geographical 

related data that also can be called as space data 

or geographic data. It can be stored as vector or 

raster form. Raster data were stored in bit-map 

format that shows the true image of data by cells or 

pixels. For vector data, they were stored in X-axis and 

Y-axis coordinate format that depends on the 

position of the data or the beginning and the end of 

any shape of images. Z-axis indicates the height of 

the object from datum. Raster data can be 

presented in line shape, ordinary or complex objects 

that represent the area or the networking of selected 

region [3].  

The visualisation methods that has been 

produced by spatial data were to define the objects 

in such way that is: 

i. The position of the object on earth surface 

(spatial components). 

ii. Attribute objects that was not related to its 

position (non-spatial components). 

iii. The relationships between the objects.  

iv. The real time of those related components. 

. 

2.3 Attribute Data/Non-Spatial Data 

 

Attribute data can also be recognised as 

conventional or classic data model. Generally, 

attribute data were the collection of information that 

showed residence density, regional area, land use 

activities, name of a place and other valuable 

information. It usually been visualised in attribute’s 

table format. There were four different ways in 

modeling the data that is table model, hierarchical 

data model, link data model and relationship data 

model. 

 

2.4 GIS Components 

 

The fundamentals of GIS were divided into four 

components that is the hardware, software, institution 

and data itself [4].  

 

i. Hardware 

 

Hardware has the ability to work with GIS software. 

Hardware including digitiser, scanner and plotter 

used to generate and produce the information 

needed by users.  

 

ii. Software 

 

GIS software was used to develop a system in order 

to generate the final product from the analysis that 

has been done by the users. There were two different 

types of software that is custom made software and 

generic software. Custom made software was made 

by the software’s developer to meet the 

requirements needed by the users. Generic software 

was used for general purposes that can be found as 

more popular to be used by individuals or small 

company because it was less expensive and easy to 

work with.  

 

iii. Data 

 

Actually, the data takes the highest cost and being 

the most valuable component from the others. 

Usually, it takes almost the entire development cost 

of a project. Despite its expensive cost, it is also very 

valuable and had a long period of life. 

 

iv. Institution 

 

The last component was referred to the institution 

itself whether it was individual or organisation that 

designed and developed the data using GIS. In order 

to create a good data management system, the 

users must have the creativity and good skills on using 

GIS. This can be achieved through attending GIS 

courses or self-learning. 

 

 

3.0 METHOD 
 

The utilisation of GIS is still lacking in engineering works 

especially in transportation engineering. The method 

of decision making on the analysis are still being 

conducted using the conventional method. This is 

due to the fact that most data on transportation is still 

kept in a form that could not be linked with 

geographical data. Apart from that, ordinary users 

could not comprehend data on transportation 

except for the parties involved in managing the 

incidents. 


