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Abstract. This research practically investigates on how to manage and preserve valuable vernacular houses by using 

Geographical Information System (GIS) as an effective technological approach towards architectural preservation in Malaysia. The 

study explores a system correlates to create a new and innovative trend and to enhance building preservation which is frequently 

applied in geograph- ically oriented network computer technology. For the purposes of discovery, invention, and creation approach, 

data were collected using qualitative method followed by visual analytical matrix in vernacular houses; and thus, traditional houses 

in Kelantan have been identified, characterized and catalogued. The collaboration between architectural and GIS produces a more 

creative technique towards impact studies. By preserving and documenting the heritage values in the history of architecture and 

related bodies, it could inject more innovative paradigm in recognizing the cultural heritage that is valuable enough. 
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Abstrak. Kajian ini menyiasat secara praktikal bagaimana untuk mengurus dan mengekalkan rumah vernakular berharga dengan 

menggunakan Sistem Maklumat Geografi (GIS) sebagai pendekatan teknologi yang berkesan ke arah pemuliharaan seni bina di 

Malaysia. Kajian ini meninjau sistem yang ada hubung kait dengan mewujudkan satu tren baru dan inovatif untuk menemui pemeli- 

haraan pembinaan yang sering digunakan dalam geografi berorientasikan rangkaian teknologi komputer. Bagi tujuan penemuan, 

ciptaan, dan pendekatan penciptaan, data dikumpul dengan menggunakan kaedah kualitatif dan disusuli dengan matriks analisis 

visual di rumah vernakular; dan dengan itu, rumah-rumah tradisional di Kelantan telah dikenal pasti, ditentukan ciri-cirinya dan 

dikatalogkan. Hasil seni bina dan GIS bekerjasama dalam teknik yang lebih kreatif terhadap kajian impak. Dengan memelihara dan 

mendokumenkan nilai warisan sumbangan ini kepada sejarah seni bina dan badan-badan yang berkaitan boleh menyuntik para- 

digma yang lebih inovatif dalam mengiktiraf warisan budaya yang cukup berharga. 
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1.0          

Introduction 
 

Geographic Information System (GIS) has generated interests in the global world today and it has been used for over 30 years in 

North America. Terms of GIS can be used for integration of computer technology in the application of substantive, as well as a 

new discipline. GIS are integrating systems which bring together ideas developed in many areas including the fields of agriculture, 

computing, mathematics, botany, economics and of course geography. Three broad perspectives on the GIS map focusing on the 

importance of processing, database and spatial analysis. Evolution of GIS is described as three main stages of resource inventory, 

analysis and management activities. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Source : (Crain & 

MacDonald, 1984) 

Figure 1. Stages in the Development of GIS Applications 



GIS in architecture is still new in Malaysia compared to other countries. GIS analysis can define the significance of this entire 

phe- nomenon from the architectural history, (Jianwei Z., Wei C., 2013). Hence, the research questions focus on the distribution and 

typology of the vernacular houses, factors influence and conditions of the building answered. Besides, it generates geographical and 

distance factor that reflects the typology of the traditional houses. As a key site for protection and restoration in developed sites, the 

method has an effective performance in identifying the vital ecological areas and linkages prior to development in suburban areas 

(Qing C, Xue L., Xiulan H., & Jiansheng W., 2011). Therefore, a visual description and analysis of data from interviews is also 

valuable and it is very important to identify the reliability of research findings. 

 
It is supported by the Economic Transformation Program that is an initiative by the Malaysian government to turn Malaysia into a 

high-income nation economy by the year of 2020. The program will lift Malaysia's Gross National Income (GNI) to US$523 

billion by 2020, and raise per capita income from US$6,700 to at least US$15,000, meeting the World Bank's threshold for high 

income nation. The sequence of the issue, cataloguing and promoting rural architecture will contribute to creating jobs by 

stimulating new economic activity, such as the promotion of cultural tourism, while preserving a valuable source of information on 

rural culture, recovering local construction techniques, encouraging a sense of community, and making villages and rural areas 

more attractive to visitors (M. Cano et al., 2013). Knowledge, skill and information are the main steps for the preservation and 

valorization of the whole architectural heritage (Franca Restuccia, 2013). Historic Preservation Act of 1966 by Congress, the 

economic and cultural values of historic architectural preservation have become widely recognized and have moved preservation 

issues into the forefront of public policy and popular interest (American Institute of Architects, 2010). 

 
This paper aims at the implementation of Geographic Information System (GIS) as a computerized database with an integrated sys- 

tems approach for managing traditional houses towards preservation of vernacular houses in Kelantan, Malaysia. The data are not 

properly documented and some of the buildings perish without being noticed by the public. 
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Figure 2. The Relationship between GIS, Computer Cartography, Computer Aided Design, Remote 

Sensing and Database Management. 
Source: DJ Maguire (2011) 

 
This research addresses the issues of distribution, managing and monitoring because of its ability to support the preservation process 

from the results of GIS in spatial reports and digital information of map search management. It will help architectural documenta- 

tion process from the use of blue print documentation to the implementation of GIS. Methods and Data Collection techniques are 

based on the qualitative method approach focusing on case study through the content analysis, and visual analysis checklist. This 

research highlights the main finding in cataloguing of traditional houses and compilation of thematic charts. This research concludes 

that the system conceived has interrelated logic archival system and is updatable and implementable based on user’s cognitive path 

for their reuse, restoration or preservation with hyperlinks of the GIS database. It would fill the gap knowledge as an initial database 

embracing the comprehensive studies of traditional houses in timber architecture, especially in discovering its distribution and 

typologies in Kelantan. 



2.0          Case 

Study 
 

Researcher has chosen Kelantan as the study area and the study encompasses the entire 10 districts of Kota Bharu, Pasir Mas, Pasir 

Puteh, Machang, Gua Musang, Tanah Merah, Jeli, Bachok, Kuala Krai and Tumpat. The state of Kelantan is situated at the North 

Eastern of Peninsular Malaysia, bordering Thailand and the South China Sea. The capital of Kelantan is Kota Bharu. Kelantan is one 

of the Malay belts states of Malaysia and its surrounding regions with Siam influence to some extend in its city architectural 

designs. With a population of about 1.8 million, ninety five percent of the people are Malays. Others include, Chinese, Indians and 

Thais and a small percentage of Muslim Cambodians who have made Kelantan their homes since 1971. The people of Kelantan are 

fiercely inde- pendent and have managed to retain age-old customs and traditions. Their ability is considerably high in preserving and 

maintaining their rich Malay cultural heritage which is often referred to as the “Cradle of Malay Cultures”. 
 
 

3.0          Literature 

Review 
 

The system is closely related and evolves along with the constant development of software architecture and software development 

techniques in development of geographical science (Jin L., Xiaofang Z., Cheng Z., & Xincai W., 2012). Suitable analysis in the 

GIS context is a geographic or GIS-based process used to determine through systematic, multi-factor analysis of the different 

aspect of the terrain (Marjan J., Hanieh S., & Mostafa M., 2011). Through the integrated frameworks, the GIS database and other 

systems are connected to the GIS database (N. Maharajan, 2012). Moreover, geographic coordinates can be recorded if GPS data 

can be mapped and managed as point data on a geographical information system (GIS), they can have various usages (Koun S., 

2011). 

 
All the specific information data related to the elements can be updated and located in this system (Giovanni V., Nicola B., 2011). 

In time as a function of the natural geomorphological processes, evaluating their relationships with historical buildings, as well as 

their possible collapse and evolution can be done (Maurizio L., Maria D., & Nicola M., 2009). Research efforts to enhance and 

develop suitable methods for assessing the reuse or preservation alternatives of rural buildings have been remarkable (M.Cano, E. 

Garzón, 

& P. J. Sánchez-Soto, 2013). The analysis performed and found from the results of GIS applications are the preparation of 

shaped spatial reports and digital information of map search and management (Md Hafiz S., Nurul Iffah Md. Z., Mohd Shahizan 

O., Anis Fadhilah H., Nurul H. Md. S., Lizawati Md. Y., & Ali S., 2011). Cataloguing of traditional houses in this particular area 

was identify- ing and compiled by manage, organize, interrogate and visualize the aspects which characterize architecture through 

the integration frameworks (M. Cano et. al., 2013). 
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Table 1: (continued....) 

 



Table 1: (continued....) 
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Table 1: (continued....) 

 



Table 2:    Selected Studies on GIS from the Literature 

 



Table 2:    (Continued......) 



Table 2:    (Continued......) 

 



Table 2:    (Continued......) 

 



 
Figure 4. Research Design 



Figure 4 describes the first stage involving the historical and theoretical review where it covers the basic understanding of the re- 

search parameters. 

 
Second stage requires the author to identify the historic preservation factor towards geographical typological influence in traditional 

houses where is focusing on the facade treatment (aesthetical elements). This is achieved by reviewing measured drawing by 

Centre for the Study of Built Environment in the Malay World (KALAM) at the Department of Architecture in the Universiti 

Teknologi Malaysia (UTM) and Arkib Warisan Senibina Timur (ARWARIS)’s collection belongs to Department of Architecture in 

the Kolej Kemahiran Tinggi MARA Pasir Mas, Kelantan. This will lead to a certain understanding to identify distribution and 

typology of the houses, significances and elements. The drawings are analysed according to the detailed documentation by using 

visual analysis matrix and visual analysis characteristics. 

 
Stage 3 requires the author to finalize the sample/case study from the material gathered from the second stage by giving Visual Analy- 

sis Checklists to another owner of the traditional house from this particular area if we find that house is suitable for this research 

so that more materials can be gathered from the owners. During the in-depth interviews, the author uses a template visual analysis 

matrix that indicates all the particular items that could be carried in this research. The templates are used as aids for the identification 

of the distribution and typology. 



 

Figure 5. Visual Analysis Coding 



Stage 4 is to analyse the data through the visual analysis matrix, visual analysis coding, photography, sketches and visual analysis 

checklists will be generated by GIS for the demographic tabulation and further analysis of the data using content analysis which com- 

prise trace evidence and textual analysis from the measured drawing will elicit findings. This study incorporates spatial information 

technology applications such as GIS, GPS and data applications from google earth. 
 

 

 
 

Figure 6 : Geographical data bank 



The "geographical data bank", which involves the study area and the buildings together through all the districts in Kelantan, was cre- 

ated by supplying information regarding the architectural preservation. 

 

 
 

Figure 7. All the Specific Typological, Historical and Diagnostic/Detail Data Information 

Related to the Architectural Elements Pertaining to the Restoration Action can be Found at this 

Scale of Representation of GIS Database 

 
(Giovanni V. & Nicola B., 2013) 



Spatial data refers to data such as the location of the district boundary map in Kelantan, including border state, district and sub- 

district. While the data is not space, it refers to features or elements that describe a location. Field study involving the process of ques- 

tionnaire, taking photographs and sketches of the facade typology and further use of GPS tries to obtain the location information 

of each traditional house involved. Collection is done by using a Global Positioning Systems (GPS) to record the exact location on 

the earth's surface in the form of latitude and longitude coordinates. Process formats change from GPS to GIS shape files. Location 

information from GPS downloadable to GIS workspace as initial preparation process data can be displayed in a GIS environment 

system (Figure 5). 

 
Stage 5 concerns the conclusion and recommendation that come out with the documentation of the findings. 

 

 
Figure 8. Development Diagram GIS as a Database System. 

Source: Adapted from M.Cano et. al. (2013) 



 
 

Figure 9 : Time line by Coding 

 
From the figure 9, research found that a wide variety of traditional houses adorned the timber houses of Kelantan as identified from 

1800 – 1970 years through visual analysis. They were Rumah Tiang Dua Belas, Rumah Limas Bungkus/Belanda, Rumah 

Potong 
Perak, Rumah Siam, Rumah Bumbung Panjang Cina, Rumah Bujang Berserambi/Dua Beradik, Rumah Bumbung Perabung Lima/ 
Pecah Lima. It is supported by the literature about the relationship between political, economic, social factor, background of the 
owner’s and aesthetical element were reflected in the overall typology and distribution of the traditional houses. Figure 10 clearly 
defines the typology of traditional houses that have been analysed during this research. 



 

 
 

 
 

 
 

Figure 10: Typology of the Kelantan Traditional Houses 



 

 
 

 
 

Figure 10: (Continued....) 



4.0          Discussions & 

Findings 
 

The findings of the study are also consistent with previous researches on implementation of GIS (Franca R. et al., 2013; M.Cano 

et al., 2013; Giovanni V. & Nicola B., 2013; M. Hafiz et al., 2013) found significantly related between the implementation of GIS 

in ar- chitectural preservation and conservation. Another study also has established a strong evidence related to the architectural 

elements pertaining to the restoration action found at this scale of representation of GIS database (Tarmiji M. et al., 2011; Maurizio 

L. & Maria D. N. M., 2009; D. J. Maguire., 2011). If a positive sign of moving forward is more transparent approach apart from 

building up as the implementation of e-preserving would very much speed up the overall conventional preservation process. (Ahris 

Y., Foziah J., Susilawati S., Ruslin H., & Abdul Rashid I., 2003). 

 
The research highlights the main finding in cataloguing of vernacular houses, preserving a valuable source of information and 

compilation on thematic charts. Stimulatingly, further investigation shows that practically, apart from the geographical factors, 

political, economic, social, religious, the owner’s migration, type of employment, relatives factor and craftsmen and are also the 

key factors to change the typology and distribution of vernacular architecture in Kelantan. Kelantan traditional houses were 

defined by visual forms of the house (type of roof style), circulation layout of the house, types of aesthetical elements and the 

principles of composition. The meaning and the significance of the traditional houses were skilfully crafted and formatted by the 

craftmen and was attributed with the qualities of this visual attributes and synchronized with the types of the visual forms. Thus, the 

development of aesthetical elements has given identity to a vernacular type of dwelling architecture of its own for the specific 

house forms in this north-eastern region of Peninsular Malaysia. 

 
Kelantan traditional houses were defined as visual forms of the house (type of roof style), circulation layout of the house, types of 

aesthetical elements and the principles of composition. The meaning and the significances of the traditional houses were skilfully 

crafted and formatted by the craftmen and was attributed with the qualities of this visual attributes and synchronized with the types 

of the visual forms. Thus, the development of aesthetical elements has given identity to a vernacular type of dwelling 

architecture of its own for the specific house forms in this north-eastern region of Peninsular Malaysia. Dominant aesthetical 

elements as an examples like type of walls or carvings, singgora roof tiles, ekor itik, tunjuk langit, tebar layar and buah buton were 

probably formed to serve a identifying characters to the architectural form of the timber houses. They include Rumah Tiang Dua 

belas, Rumah Bum- bung Perabung Lima, Rumah Potong Perak, Rumah Bujang Berserambi, Rumah Limas Bungkus/Belanda, 

Rumah Bumbung Panjang Cina, Rumah Siam. 



This study also shows that the proposed method is effective for the formation of an inventory and documentation in a specific area 

(Kelantan, Malaysia) based on GIS. This working method allows the addition of new data and analysis of the work of 

traditional rural buildings in a way that not only raises awareness of the region's potential for tourism but also charting the path for 

the user. Therefore, this method is an aid for the promotion of tourism as well as the production of rural building codes that will 

assist in the management, restoration, or both by the public or any private individual. Microsoft Excel was chosen as a tool for 

building database. Because it is a program for creation and administration of databases for everyday use, it allows greater access for 

all users in database management. Through high level of innovation and new technologies, the importance of GIS in the tourism 

development sector can be connected. Effective model in the context of tourism applications can also be implemented based on a 

mix of mobile computing as a multimedia approach with GIS technology. This will contribute to job and wealth creation by 

revealing heritage values for tourist attraction and also recover aesthetic elements on the verge of diminishing. 

 
GIS can included in the architectural syllabus to ensure that the benefits of GIS architecture is fully adapted in order to coordinate 

the preservation, conservation and restoration of buildings with higher efficiency and centralization. Today's technology has enabled 

us to access large quantities of data in a virtual image where the GIS database developed here is capable of downloading 

applications like Corel Video Studio and SatNav to mobile devices. This makes the resource more vivid and interesting to study 

for those who really want to know the cultural heritage. 



5.0          

Conclusions 
 

Architectural heritage can be developed through a multi-disciplinary learning in this era of global technology. The theoretical back- 

ground is framed by literature review, focusing on typology and inventory of the Traditional houses and the implementation of GIS. 

The developed model is used as a reference to the complexity of natural and social evolution; cognitive model based on the structure 

of the culture of the place, which describes the process of transformation and modification. 

 
The quantity of documentation and information obtained during the research and the following graphics processing are influenced 

by the number of dimensions of the information systems. The database is presented as an open structure to any possible integration. 

The structure developed is open to the integration of environmental communicator, capable of allowing active collaboration between 

subjects that can connect to exchange, compare and discuss the themes and experiences related to the sustainable development. 

 
As a result, it is important for the Local Authorities on preservation reference, architect, town planner, academician and researcher, 

tourism industry and creating employment opportunities. Promoting and cataloguing vernacular architecture from tourism point of 

view is informative, intensive and sensitive industry in which GIS is expected to play an important role. It is to ensure pleasant 

traveling with the amount of details in the data (Abubakar A. E., Kalaivani C., 2012). 

 
For future work, the research needs to list the details of the GIS function in architectural system that have been developed to arrange 

and operate on building preservation and conservation. This is because through the application of GIS software, monitoring results 

can be standardized, effective and more organized in architectural development. Hence, the purpose of the study is to preserve 

regional architectural heritage. It also provides direction on architectural heritage towards generating economic potential and creat- 

ing ‘Genius Loci’ of traditional architecture towards sustainable development. This method continues toward comparative studies 

on other state buildings in spreading traditional building codes in three-dimensional region in order to ensure that conservation of 

buildings is more comprehensive and effective. 
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