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Abstract: Geographic Information System (GIS) mapping helps visualizing and 

identifying patterns that are hard to determine if the data elements are in table format. 

To design a map required a wide range of data and information file that come from 

difference types of sources. Dealing with a big data can be difficult and complicated 

to manage and organize. Thus, a proper management is very importance in order to 

defeat the risks of data missing, time consuming and much easier to make comparison 

with existing data if required since all the data are store safely. The main focus of this 

study is to develop an effective and efficient data management in GIS. An effective 

and efficient management of data is very importance because it can cause more 

productivity since shorten time finding, cost efficiency, reduced data loss when all 

the data are stored safely in place and make accurate decisions by analyze the correct 

and most recent data and information. There are two types of software involved in 

this research which are Quantum GIS(QGIS) and Microsoft Office Excel. With this 

combination of two software, the GIS data management workflows have been 

developed to be better in term of collect, store, maintain, prepare, and share data not 

only to the organization but also for those who are under construction or development 

of study area. 

 

Keywords: Geographic Information System, Quantum GIS, Data Management, GIS 

Mapping 

 

1. Introduction 

Geographic Information System (GIS) is a system that manage the information, analyse and display a 

range of spatial and geographic data and visualize mapping. Previous researchers have defined 

Geographic Information system (GIS) in many ways. Geographic Information System (GIS) is 

developed to manage and analyze spatial data, which is based on geomatics technologies [1]. GIS as a 

technology or system allows the storage of spatial information in the relational database, and, as a 

science, is also beyond data storage system. The attribute information associated with spatial features 

stored in the database allows for further spatial analysis using both the spatial and non-spatial attributes 
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[1]. Geographic information system (GIS) has emerged as a powerful tool for storing, analyzing, and 

displaying spatial data and using these data for decision making in several areas including engineering 

and environmental fields[2] and a system can provide an intelligent inter-face for data storage, database 

access, and data display using the GIS[3]. 

With this system, the jobs as researcher, engineer and contractor much easier because all the data 

and information needed is provide in the system. GIS mapping helps visualizing and identifying patterns 

that are difficult to see if the data elements are in table format. It also helps identify patterns that appear 

when viewing two or more data sets together. This is a particular type of mapping technology that 

enables information bound by geographic points to be organised. This GIS mapping allows to see 

customised data layer combinations with dynamic tools instead of only looking at a few main features 

on a static map. To produce a complete map using GIS required data from various sources. There are 

many previous project that have been done using GIS mapping. For example select a site for the building 

of a new hospital in Iskandar Malaysia using GIS-based Multi-Criteria Analysis (MCA) with 

consideration of various factor criteria, and constraint criteria in order to balance the medical resource 

there[4], the current study utilized Kepong Herbarium records, GIS-based multi-criteria decision 

making and analytical hierarchy process to identify IPA in the state of Johor, Malaysia[5] and the cross-

validation of a multivariate logistic regression model using remote sensing data and GIS for landslide 

hazard analysis on the Penang, Cameron, and Selangor areas in Malaysia[6]. 

However, in order to produce a map, this system have to accommodate with a wide range of data 

and information file that come from various types of sources. The large volumes of data can be difficult 

and complicated to manage, and organize. A proper management for data collected is very importance 

to overcome highly risk of lost or missing data, reduce time taken to find the data and much easier to 

analyse the current and existing data. The previous study had mention that large volumes of subsurface 

data can be difficult to manage, and analysing it can be even more difficult. Trying to find spatial 

patterns simply by viewing tabular data can be nearly impossible [7]. Data management involves the 

collection, storage, organize, protection, verifying, and processing of important data. An effective and 

efficient management of data is very importance because it can cause (1) productivity since shorten 

time finding, understanding and relaying information, (2) cost efficiency by avoiding unnecessary extra 

cost to conduct same research again, (3) reduced data loss when all the data are stored safely in place 

and (4) make accurate decisions by analyze the correct and most recent data and information. Thus in 

this research, the objective is to develop an effective and efficient data management in GIS that can 

help to keep everything under control. 

2. Materials and Methods 

The materials used to obtain the results of the study are data mapping of the study area and software 

to analyse data. Meanwhile, the methods that have been implemented in order to carry out this research 

is data classification method. 

2.1 Materials 

The materials used to obtain the results of the study are data mapping of the study area and software to 

analyse data. 

Data types and sources 

The data used in this study are taken from the Geographic Information Systems (GIS) Mapping for soil 

classifications data in Glenmarie Heights on lot 99396, Ptd 68905 and Ptd 68903, Mukim Pulai, Johor 

Bahru, Johor Darul Takzim Malaysia with coordinate of 1° 56' 3.8400'' N and 103° 21' 31.4172'' E. 

Figure 1 show the study area in Glenmarie Heights.  
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Figure 1: Glenmarie Heights Johor 

 

To design the mapping, data were collected from JMG Johor and JUPEM. There are many types of data 

that have been taken from the GIS mapping as in Figure 2 that shown the attributes data table. For this 

research only four main types of data were analyzed for data classification which are moisture content, 

Atterberg limit, particle size distribution and pH value. 

 

Figure 2: The attributes data table 

Software 

In this research, there are two types software that have been used to accomplish the objective of the 

study which are: 

 QGIS 

 Microsoft Excel. 

 

 



Salihin et al., Recent Trends in Civil Engineering and Built Environment Vol. 3 No. 1 (2022) p. 167-178 

170 
 

2.2 Methods 

Producing a map required a huge amount of data. A proper data management is very importance 

to have a better data organization and storage. In this research, the data have been managed and 

classified in a certain classification. .Classification method is used to simplify from a group of huge 

amount of data into several small group that only consist of specific data. In previous study said that 

classification technique is capable of processing a wider variety of data than regression and is growing 

in popularity [8]. This method is the most suitable for data management when it comes to deal with 

numerous volume of data because it is much more easier to identify the required data in a small group 

compared to search throughout a group that consist with many unnecessary data. There are four main 

types of data involved which are:- 

 Soil moisture content conditions 

 Types of soils based on plasticity index 

 Soil texture 

 pH value of soil 

 

(i) Moisture Content 

Malaysian Meteorological Department, MMD in 2007 classified soil moisture content into several 

categories [9] as shown in Table 1. By using the table below, the data of moisture content are classify 

into the type soil condition.  

Table 1: Classification of Soil Moisture Content Conditions 

Soil Moisture Content Condition 

>30% Very Wet 

25 - 30% Wet 

20 - 25% Moderate 

15 - 20% Dry 

<15% Very Dry 

 

(ii) Atterberg limit 

The plasticity index is used as a basic feature of soil in soil classification and in different 

correlations with other soil properties. In the previous research, based on the plasticity index, the soils 

were classified by Atterberg, Table 2 shows the classification of soil type based on the percentage of 

plasticity index. 

Table 2: Types of soils based on plasticity index [10] 
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(iii) Particle size distribution 

The texture of the soils by plotting the percentage ratio of sand, silt and clay using the soil texture 

triangle [11]. Figure 3 shows one of the method that used to classify the texture of soil by using the 

percentage present of silt, sand and clay in the study area. 

 

Figure 3: The Soil Texture Triangle 

(iv) pH value 

Soil can be acidic or alkaline naturally, and by measuring its pH value, this can be determined. The 

soil pH value classification in the study area used the same range as in the previous study below. that 

soils can be classified according to their pH value [12] : 

 over 7.5 - alkaline 

 6.5 to 7.5 - neutral 

 less than 6.5 - acidic 

3. Results and Discussion 

Data classification method help users to analyze and identify which location of the borehole is 

involved in that required data group. This method categorized the attribute data layers into a certain 

categories based on their data properties. As the result, the features of borehole location points were 

appeared in a different color on the map according to their group of classification. 

3.1 Moisture Content 

The soil moisture content was classified into several types of soil conditions which are very wet, 

wet, moderate, dry, and very dry. Table 3 represents the classification of data for moisture content based 

on the soil condition.   
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Table 3: The classification of moisture content

 

Figure 4 shows the map with the borehole location that has been categorized based on the moisture 

content classification. From Table 3 and Figure 4, the analyzed data samples recorded that 11 out of 26 

contained more than 30% of moisture, 9 samples in between 25 to 35%, 4 samples in 20 to 25%, 1 

sample in the range of 15 to 20% and none of the data samples has less than 15% of moisture content. 

Thus, it can be concluded that the soil condition of the study area was very wet since the data samples 

contributed about 42% in that category of more than 30%. 

 

Figure 4: The soil condition of soil mapping 
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3.2 Plasticity Index(PI) 

Table 4 shows the classification of data of plasticity index. After the attribute data for plasticity 

index categorized in QGIS software, the result of data mapping for borehole location was shown in 

Figure 5. From the analysis result, none of the data samples was classified as sand since there is no 

plasticity index zero and the highest data were classified in clay type of soil which recorded 12 out of 

26 data of borehole samples with a PI of more than 17%. Thus the type of soil for the study area was 

clay. 

Table 4: Classification of type of soil based on plasticity index 
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Figure 5: The data mapping for types of soils based on plasticity index 

3.3 Soil Texture 

In Table 5 below, five types of soil texture have been analyzed which are sandy clay loam, clay 

loam, sandy loam, clay, and loam. The distribution of soil texture of the study area is shown in Figure 

6. Results from the analysis showed that 6 out of 26 samples were classified as sandy clay loam texture 

of the soil, 10 samples were clay loam, 3 samples were clay, 5 samples were sandy loam and only 2 

samples classify as loam. Mostly, the soil texture for the study area were classified as clay loam which 

contributed about 38% of the total data samples. 
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Table 5: The classification of soil texture

 

 

 

Figure 6: The distribution of soil texture at study area 
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3.4 pH Value 

Soil can be classify based on pH value either neutral, acidic or alkaline. Table 6 represent the data 

analysis of type of soil according to the reading of pH value. As in the table above shows that all of 25 

number of the borehole location have the reading of pH value below than 6.5 which referring to acidic 

soil condition. In Figure 7, there is none of the borehole location under categories of  neutral (6.5 - 7.5) 

nor alkaline (> 7.5) conditions. Thus the study area have an acidic pH condition of soil. 

Table 6: Type of soil condition according to the reading of pH value 
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Figure 7: Classification of soil condition based on pH value 

From the overall analysis results, it can be summarized that the study area has a wet acidic loam clay 

soil condition. Thus, we can see that classification method help the user to analyse the soil properties 

of study area more effectively compared to only depend on the tabulated attribute data. 

Conclusion 

The classification method is actually a method where we classify data with lots of information into 

some categories. This method can improve and develop the system of data management in GIS software 

especially when involved in mapping. Without this method, the process of data analysis required many 

processes and consumes a longer time. Classification methods can also assist in managing, organizing, 

and storing Site Investigation data information for the Glenmarie Heights area more systematically. 

This is because all the data has been organized by category and is much easier to handle as compared 

to dealing and managing with a bunch of data with a lot of information without the right solution. When 

the data is organized systematically, the data can be stored safely without the problem of loss or 

misplacement. 
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