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  Keywords:  Geographic Information System Landsat OLI 8 Land Use Remote Sensing           A B S T R A C T    Makassar is one of the metropolitan cities located in Indonesia which recently experiences massive an increased construction because of population growth. Mapping the spatial distribution and development of the built-up region is the best method that can use as an indicator to set the urban planning policy. The purpose of this study is to identify changes in land use and density in Makassar City that occurred in 2013 and 2017 primarily for built areas, including settlements using optical data, especially Landsat data. The data analyzed by using multi-temporal Landsat OLI 8 data taken from 2013 to 2017. Normalized Difference Built-Up Index (NDBI), Urban Index (UI) and Normalized Difference Vegetation Index (NDVI) are the spectral indices produced from Landsat OLI band covering Short Wave Infrared (SWIR) wavelength, visible Red (R) and Near Infrared (NIR) areas that can be revealed by examining changes in land use and area cover. The result shows that both spectral indices namely NDBI and UI indicate an increased built-up area approximately 18 and 6%, respectively over four years. Also, based on NDBI reveals that most an increased built-up area distributes in the north of Makassar (Biringkanaya sub-district), meanwhile UI shows that Biringkanaya and Manggala sub-districts experience an increased built-up area. The development of the city will also never be separated from the history of city growth, current conditions, and the growth of the town to come. The phenomenon of the development of the town will include the development of city elements in detail, aspects of the shape of the town and the development of city regulations. doi: 10.5829/ije.2019.32.05b.04   1. INTRODUCTION1  Identification of overall building density development, when builtterrestrially, requires considerable time, cost, and energy so that it is over useful and straightforward to utilize remote sensing imagery [1]. The use of remote sensing imagery in urban management has several advantages such as relatively fast data obtained, reliable data validity, and relatively affordable technology [2].  Land use and land cover are factors that play a significant role in changing environmental conditions such as climate change, global warming, deforestation, urbanization and natural disasters [3]. Urbanization is                                                            *Corresponding author’s Email: doelhvd@yahoo.com (A. Hafid Hasim) one of the factors that triggered the increase of built-up areas in municipal region significantly and influences land use change and land cover on a large scale. It happens because the metropolitan area is the center of the economic activities of society such as transportation, industry, offices, and shopping [4]. Like cities in other developing countries, Makassar City has experienced substantial property protection changes due to the fast advance of the population directly affecting the high activity and human needs such as housing, transportation facilities, shopping centers, government, education and industry. According to Maru et al. [5], that now there has been an increase of Makassar's built area by 15.2% in the last 5 years. On the other hand, however, while the increase in municipal zones is a benchmark of fiscal, community, and political    



648                                      M. Ichsan Ali et al. / IJE TRANSACTIONS B: Applications  Vol. 32, No. 5, (May 2019)   647-653  situation, growth in building area, can directly reduce the size of forests, farmlands, plantations, and parks [6]. Indicator mapping built in municipal region is essential because this type of land cover can use as an indicator of town expansion and ecological quality level [7]. The procedure of mapping and analysis using different spectral techniques and values based on land use categories. In general, land use plotting uses multispectral classification methods, but several ways utilize remote sensing index applications [8]. Research using several remote sensing index methods was conducted by Chen et al. [9]. In a study comparing the temperature relationship with NDVI, Normalized Difference Water Index (NDWI), Normalized Difference Bareness Index (NDBaI) and Normalized Difference Construction Indicator, evaluate the connection among land cover change and Urban Heat Island (UHI) effect by NDBI. From this study, it found that there was a negative correlation when NDVI was incomplete between NDVI, NDWI, NDBaI, and temperature, but a positive affiliation gained for NDBI and temperature. Other studies undertaken by Zha et al. [10], using the NDVI and NDBI methods for mapping the area constructed successfully allocated concluded arithmetical management. The results obtained indicate an accuracy of 92.6%. The technique can use for mapping areas that created objectively and accurately. Research using a variety of remote sensing methods is reported in literature [11–13]. Transformation aims to sharpen specific information as well as suppress or eliminate other details. Some of the changes that can use to identify building densities are the NDBI and Urban Index transformations. Both conversions have different sensitivities in identifying building density [14]. The translation used expected to produce information that can represent the conditions in the field. A compelling image transformation model for distinguishing building materials with natural materials typically utilizes near, mid, and remote infrared channels. This channel is sensitive to differences in building materials and natural materials such as water, vegetation, and open land [15]. The circuits used in the NDBI and Urban Index transformations are different. The frequencies used in the NDBI change are near far infrared and far infrared channels while the circuits used in the Built-up Index alteration are near far infrared and infrared canals [13]. The use of Geographic Information System (GIS) has evolved into a wide range of information that can integrate with spatial data.   This paper was conducted to map the circulation and recognition of the growth of the developed area using a mixture of Urban Index (UI) and NDBI approaches that can be used to detect the built and non-built areas, while the NDVI used to detect vegetation and non-vegetation by utilizing satellite descriptions taken from Landsat OLI 8 on changed times. In this research, we shall try to compare the most accurate method in a mapping of built area and try to see the development of wake area in the last four years that is from the year 2013 until the year 2017 by using overlay technique.   2. MATERIAL AND METHOD  2. 1. Study Area        This investigation conducted in Makassar City which located on geographical location 119º24'17'38" East Longitude and 5º8'6'19" South Latitude. The map of study area of Makassar City is shown in Figure 1.   2. 2. Data Collection     This research utilizes Landsat 8 OLI TIRS satellite image data as the primary data with a 30-meter spatial resolution of Makassar City (Path = 114, Row = 64) taken with the time difference that is 27 April 2013 until 13 September 2017. As for the spectral wavelength ranges and the spatial resolution bands of the data obtained from research by Iron et al. [16].  2. 3. Data Analysis 2. 3. 1. Normalized Difference Built-up Index (NDBI)        Charting of built regions must apply satellite imagery using the NDBI technique [10]. It is because the index method generally developed for spectral analysis of Landsat Enhanced Thematic Mapper Plus (ETM +) data on bands 3, 4 and 5 of Landsat series 5 and 7 while for Landsat series 8 using bands 5 and 6 which can detect differences in various types of cover clear land such as forests, agriculture, plantations, open areas, and inland waters. Build and open spaces have increased reflectance values from bands 4 to 5 but for vegetation have a smaller Digital Number (DN) in band     
Figure 1. Research area, Makassar City, South Sulawesi Province 



M. Ichsan Ali et al. / IJE TRANSACTIONS B: Applications  Vol. 32, No. 5, (May 2019)   647-653                                          649  four than band 5. It can be used to classify the growing region from other regions [17].  2. 3. 2. Urban Index (UI)     Urban Index (UI) was first introduced by Kawamura et al. [18], based on a computer system using Landsat 5 TM band 7 (B-7) and band 4 (B-4) to utilize the brightness relationship of urban areas with the near infrared (0.76-0.90 µm) and mid-infrared (2.08-2.35 µm) spectrum.  2. 3. 3. Vegetation Indices (VI)         Vegetation Indices separated into NDVI, EVI, SAVI, and MSAVI. This product comes from the results of 30-m spatial resolution analysis on Universal Transverse Mercator (UTM) or Polar Stereographic (PS) mapping grid. Temporal coverage varies based on sensor selection [19].  2. 3. 4. Normalized Difference Vegetation Index (NDVI)         NDVI can calculate based on a proportion among the red (R) and NIR (Near-Infrared) values in conventional method. The imagery used to determine the greenish level, which is very good as the beginning of the division of the vegetation area. NDVI has values ranging from -1.0 to +1.0 [17]. Values greater than 0.1 usually indicate an increase in the degree of greenness and intensity of the vegetation.   3. RESULT AND DISCUSSION  3. 1. Mapping the Built-Up Area and Non-Vegetation Area       Tables 1 and 2 show the built-up area of each remote sensing indices. The results indicate that in 2013 the city of built/non-vegetation is 9169.19 Ha, although the NDBI displays different outcomes where space is 3523.78, while Urban Index (UI) is 11902.77 Ha. The wake area of each remote sensing index in Table 2. While in 2017, shows that the area of built and non-vegetation area based on NDVI is 12640.99 Ha, while based on NDBI the space of a built area is 3523.78 Ha, while according to Urban Index the space of a built area is 13411.35 Ha. The district made from each remote sensing index can see in Table 3. The distribution of built areas based on each remote sensing index from 2013 to 2017 can see in Figures 2 and 3.   
TABLE 1. The accumulated built-up area of the remote sensing index in 2013 

Remote Sensing Indices Built up/Non-vegetation area (Ha) NDVI 9169.19 NDBI 3523.78 UI 11902.77 TABLE 2. The accumulated built-up area of the remote sensing index in 2017 
Remote Sensing Indices Built up/Non-vegetation area (Ha) NDVI 12640.99 NDBI 5101.90 UI 13411.35    
Figure 2. Spatial distribution of the built-up area of the remote sensing index in 2013    
Figure 3. Spatial distribution of the built-up area of the remote sensing index in 2017   3. 2. Mapping the Non-Built Up Area and Vegetation Area          Tables 3 and 4 show the extent of the non-built up zone of each remote sensing indices. In this study indicates that 2013 the city not built and the green space based on NDVI analysis is 8335.76 Ha, and the UI analysis is 5605.70 Ha, while the different results show NDBI analysis that the area of an unbuilt area is 13983.98. The non-build-up area of each remote sensing index in 2013 can be observed in Table 3. While the year 2017, indicating that the area not built and the green space based on the results of NDVI analysis is 4865.11 Ha, while based on the results of UI analysis   shows  that  the  city is  4093.17 Ha, while the 
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TABLE 3. The accumulated non-built-up area of the remote sensing index in 2013 

Remote Sensing Indices Built up/Non-vegetation area (Ha) NDVI 8335.76 NDBI 13983.98 UI 5605.70   different results indicated from the NDBI analysis states that the district not built is 12406.08 Ha. The non-build-up area of each remote sensing index in 2017 summarized in Table 4.  3. 3. Comparing the Transformation of the Built-up Zone, NDBI and Urban Index (UI)        Mapping of built regions using various index analyzes has widely used NDBI and UI analyzes. This study will try to compare changes in the areas constructed from 2013 to 2017 wherein Figure 4 showed that in 2013 the area made based on NDBI analysis is 3523.78 Ha and based on the UI analysis is 11902.77 Ha, whereas in 2017 the city built based on NDBI analysis is 5101.9 Ha and UI is 13411.25 Ha. The percentage of area expansion based on NDBI and UI analysis from 2013 to 2017 can see in Figure 4.   
TABLE 4. The accumulated non-built-up area of the remote sensing index in 2017 

Remote Sensing Indices Built up/Non-vegetation area (Ha) NDVI 4865.11 NDBI 12406.08 UI 4093.17 
 

Overlay technique is one way that used to see the comparison of spatial data. The result of map overlay on each remote sensing index analysis shows that based on NDBI Makassar City from 2013 until 2017 it indicated that there is an increase of 18% wake area where the most dominant area development occurred in the northern part of Makassar City namely Biringkanaya Sub-district. While the result of UI analysis shows that the development of Makassar built area from 2013 until 2017 is 6% where the increase of the built-up region mostly occurs in the northern part of Makassar City which is Biringkanaya Sub-district, and there is also the development of the wake area in the eastern part of Makassar City namely Manggala Sub-district. The result of NDBI and UI overlays also indicates that there is an increase in the area activity built around Losari Beach where this area is an area that is a coastal reclamation project of Makassar City government. The results of NDBI and UI overlay analysis shown in Figure 4. IDBI remote sensing index analysis shows that there is an increase of wake area in Makassar from 2013 to 2017 by 18%, while UI analysis although showing different result but still indicates an increase of build area of 6% during four years.  It is known that some vegetation indexes obtained from remote sensing could use in assessing vegetative cover in both quantitative and qualitative ways such as the NDVI. NDBI has also developed for open land and open land. Both indices have commonly used in different regions to delineate land cover. Therefore, the use of NDVI and NDBI can represent the type of land cover quantitatively [9].  As the outcomes of the explore [18], indicate that urban index can use to detect building density well and form a substantial positive correlation between urban index with building mass. The public index indifference    
Figure 4. Overlaying spatial sharing of built-up area between 2013 and 2017 



M. Ichsan Ali et al. / IJE TRANSACTIONS B: Applications  Vol. 32, No. 5, (May 2019)   647-653                                          651   to the NDVI (vegetation index), as evidenced by the formation of significant negative relationships between the two. It is quite understandable below the hypothesis that areas with a higher density of buildings mean less vegetation. The urban index based on Landsat TM channels 7 and 4, whereas NDVI bases on channels 4 and [20]. According to Yüksel, et al. [21], surface heterogeneity makes precise map processing in built-up landscapes more difficult. By increasing the spatial resolution increases the precision of remote sensing in shooting minor objects on different surfaces in municipal region [22]. But, the accuracy of such methods can decrease on very complex surfaces which will create problems in dividing urban areas into common types of use and activity on land that grounded on the spectral values of each pixel [23]. According to Huete et al. [24], that the occurrence affected by the saturation of NDVI because the NDVI values are becoming increasingly like the higher surface vegetation values. For such events, it will become very complicated depending on the difference of sensors in the NIR and the red reflectance used to lower the NDVI.  The development of urban areas is heavily influenced by population growth, form and location of cities and city functions on the periphery. The development of metropolitan regions influenced by attracting factors such as employment, health, education, so that the urban population grows, both to stay forever temporarily. It will also affect public space requirements. The city can develop well if there is an interaction between the people with the alignment of urban spatial planning and compliance in the enforcement of existing spatial regulations. Population development and improvement of the city's economy resulted in changes in urban land use that would change the urban spatial layout. Meanwhile, research by Maru et al. [5], showed that from 1990 to 2010 there has been a variation in land use from cultivation to a settlement area of approximately 23.91%, According to Law article no. 26, year 2007 about green open area, that park city that is at least 30%, with 20 percent of green open spaces public and 10 percent is open space private green. A very significant increase in built areas can cause problems, one of which is an increase in temperature in municipal region. The results of the study in detecting the phenomenon of UHI of Makassar City found that June and May are the hottest months where city temperatures reach the range of 29-31 degrees Celsius, this occurs due to the decreasing of vegetation, the increasing development of the business area, settlements and offices as well as the increasingly large parking area. In general, an increase in the area built in municipal region can significantly affect the temperature conditions of the city. Urbanization associated with population and economic growth is a primary cause of changes in land use or land cover. Such changes will bring about changes in the average air temperature in the city, where the reduced vegetation replaced by the developed lands will trigger the contrast of surface radiance and air temperatures in municipal region when compared to rural areas [25]. Land needs become the most crucial factor in the expansion of the region or urban areas in assembly the needs of its residents in the settlement. It resulted in the rapid increase of population in Makassar City causing limited availability of land. Physical development of the city that always happens always, causing land that previously became agricultural land to switch functions to place settlements, offices, and other needs. Information on land use and its alterations enact a significant part in assign the dynamics of changes in land use. The method of computers in digital image processing provides many advances in process, analysis, decision making and generate new data used for object identification while improving image data accuracy [26–27]. SIG can change existing digital data, may not be in the form of maps to a known format, and then  utilized [19, 28].    4. CONCLUSION  Part mapping was built apply Remote Sensing Index Technique such as Urban Index and NDBI is the best way to classify the built-up area and non-built up areas, although it can give different outcomes and precision different too. The effect of NDBI analysis shows that Makassar built area has increased about 18% in the last four years, while UI analysis result indicates that Makassar built area increased by 6% from 2013 until 2017. Land use is a kind of human effort gradually and periodically to meet the needs of his life, both material and spiritual by utilizing the so-called land resources. Thus, the use of land is the result of human activities that affected by the state of nature (physical environment) as well as socio-economic activities and culture of a region's community.   5. REFERENCES  1. Congalton, R.G., “A review of assessing the accuracy of classifications of remotely sensed data.” Remote Sensing of 
Environment, Vol. 37, No. 1, (1991), 35–46. 2. Weng, Q., “Land use change analysis in the Zhujiang Delta of China using satellite remote sensing, GIS and stochastic 



652                                      M. Ichsan Ali et al. / IJE TRANSACTIONS B: Applications  Vol. 32, No. 5, (May 2019)   647-653  modelling.” Journal of Environmental Management, Vol. 64, No. 3, (2002), 273–284. 3. Millette, T.L., Tuladhar, A.R., Kasperson, R.E., and Turner II, B.L., “The use and limits of remote sensing for analyzing environmental and social change in the Himalayan Middle Mountains of Nepal.” Global Environmental Change, Vol. 5, No. 4, (1995), 367–380. 4. Masek, J.G., Lindsay, F.E., and Goward, S.N., “Dynamics of urban growth in the Washington DC metropolitan area, 1973-1996, from Landsat observations.” International Journal of 
Remote Sensing, Vol. 21, No. 18, (2000), 3473–3486 5. Maru, R., Baharuddin, I.I., Zhiddiq, S., Arfan, A., and Bayudin, B., “Trend Analysis of Urban Heat Island Phenomenon in the City of Makassar, South Sulawesi, Indonesia using Landsat.” 
Asian Journal of Applied Sciences, Vol. 3, No. 5, (2015), 477–484. 6. Barnes, K.B., Morgan III, J.M., Roberge, M.C., and Lowe, S., “Sprawl development: its patterns, consequences, and measurement.” Towson University, Towson, (2001), 1–24. 7. Weng, Q., “Remote sensing of impervious surfaces.” Boca Raton, Florida, USA: CRC Press, Taylor & Francis Group, 2007. 8. Xu, H., “A new index for delineating built‐up land features in satellite imagery.” International Journal of Remote Sensing, Vol. 29, No. 14, (2008), 4269–4276. 9. Chen, X.L., Zhao, H.M., Li, P.X., and Yin, Z.Y., “Remote sensing image-based analysis of the relationship between urban heat island and land use/cover changes.” Remote Sensing of 
Environment, Vol. 104, No. 2, (2006), 133–146. 10. Zha, Y., Gao, J., and Ni, S., “Use of normalized difference built-up index in automatically mapping urban areas from TM imagery.” International Journal of Remote Sensing, Vol. 24, No. 3, (2003), 583–594. 11. Zhao, H., and Chen, X., “Use of normalized difference bareness index in quickly mapping bare areas from TM/ETM+.” In Geoscience and Remote Sensing Symposium, 2005. IGARSS’05. Proceedings. 2005 IEEE International IEEE, 2005, 1666–1668 12. Rikimaru, A., and Miyatake, S., “Development of forest canopy density mapping and monitoring model using indices of vegetation, bare soil and shadow.” In Presented paper for the 18th ACRS Kuala Lumpur, Malaysia, 1997. 13. As-syakur, A.R., Adnyana, I.W.S., Arthana, I.W., and Nuarsa, I.W., “Enhanced built-UP and bareness index (EBBI) for mapping built-up and bare land in an urban area.” Remote 
Sensing, Vol. 4, No. 10, (2012), 2957–2970. 14. He, C., Shi, P., Xie, D., and Zhao, Y., “Improving the normalized difference built-up index to map urban built-up areas using a semiautomatic segmentation approach.” Remote Sensing 
Letters, Vol. 1, No. 4, (2010), 213–221. 15. Wicaksono, P., Danoedoro, P., Hartonom., and Nehren, U., “Mangrove biomass carbon stock mapping of the Karimunjawa Islands using multispectral remote sensing.” International 
Journal of Remote Sensing, Vol. 37, No. 1, (2016), 26–52.          16. Irons, J.R.; Dwyer, J.L.; and Barsi, J.A., “The next Landsat satellite: The Landsat Data Continuity Mission.” Remote 

Sensing of Environment, (2012), 1–11. 17. Guo, G., Wu, Z., Xiao, R., Chen, Y., Liu, X., and Zhang, X., “Impacts of urban biophysical composition on land surface temperature in urban heat island clusters.” Landscape and 
Urban Planning, Vol. 135, (2015), 1–10. 18. Kawamura, M., Jayamana, S., and Tsujiko, Y., “Relation between social and environmental conditions in Colombo Sri Lanka and the urban index estimated by satellite remote sensing data.” International Archives of the Photogrammetry, Remote 
Sensing, Vol. 31, (1996), 321–326. 19. U.S. Geological Survey, “Product Guide: Landsat Surface Reflectance-Derived Spectral Indices.” Reston, Virginia: Department of the Interior, 2017. 20. Lillesand, T.M., Kiefer, R.W., and Chipman, J.W., “Remote sensing and image interpretation.” John Wiley & Sons Inc.: New York, (2004). 21. Yüksel, A.; Akay, A.E.; and Gundogan, R., “Using ASTER imagery in land use/cover classification of eastern Mediterranean landscapes according to Corine land cover project.” Sensors, Vol. 8, No. 2, (2008), 1237–1251. 22. Tran, T.D.-B., Puissant, A.; Badariotti, D., and Weber, C., “Optimizing spatial resolution of imagery for urban form detection: the cases of France and Vietnam.” Remote Sensing, Vol. 3, No. 10, (2011), 2128–2147. 23. Soegaard, H., and Møller-Jensen, L., “Towards a spatial CO2 budget of a metropolitan region based on textural image classification and flux measurements.” Remote Sensing of 
Environment, Vol. 87, No. 2–3, (2003), 283–294. 24. Huete, A., Didan, K., Miura, T., Rodriguez, E.P., Gao, X., and Ferreira, L.G., “Overview of the radiometric and biophysical performance of the MODIS vegetation indices.” Remote Sensing 
of Environment, Vol. 83, No. 1–2, (2002), 195–213 25. Weng, Q., Lu, D., and Schubring, J., “Estimation of land surface temperature–vegetation abundance relationship for urban heat island studies.” Remote sensing of Environment, Vol. 89, No. 4, (2004), 467–483. 26. Mortezaiea, Z., Hassanpour, H., and Amirib, S.A., “Image Enhancement Using an Adaptive Un-sharp Masking Method Considering the Gradient Variation.” International Journal of 
Engineering, Transactions B: Applications, Vol. 30, No. 8, (2017), 1118–1125. 27. DolatiAsl, K., and Bakhshan, Y., “Estimating solar radiation and developing Iran’s atlas map of optimum monthly tilt angle.” 
International Journal of Engineering, Transactions B: 
Applications, Vol. 30, No. 8, (2017), 1197–1204. 28. Sujith, S.M.S., and Selvathi, D., “Fusion of Panchromatic and Multispectral Images Using Non-Subsampled Contourlet Transform and FFT Based Spectral Histogram (Research Note).” 
International Journal of Engineering-Transactions A: Basics, Vol. 28, No. 10, (2015), 1455–1462.            



M. Ichsan Ali et al. / IJE TRANSACTIONS B: Applications  Vol. 32, No. 5, (May 2019)   647-653                                          653   Monitoring the Built-up Area Transformation Using Urban Index and Normalized Difference Built-up Index Analysis  M. Ichsan Alia, A. Hafid Hasima, M. Raiz Abidinb  a Department of Civil and Planning, Universitas Negeri Makassar, Makassar, South Sulawesi, Indonesia  b Department of Geography, Universitas Negeri Makassar, Makassar, South Sulawesi, Indonesia   P A P E R  I N F O     Paper history: Received 02 November 2018 Received in revised form 18 March 2019 Accepted 02 May 2019 
  Keywords:  Geographic Information System Landsat OLI 8 Land Use Remote Sensing               �����     ����� ��	 
���
�� ������ ������ ���� �� ������ ��� ���� �� �� ��� ��� ��� !��� ��	"#� $� �%� "��� &' 
�()* �� ���(+ �' �� ��� , � -�"�#� .�� ��
�� �/0)' ���(+   ���1� 2�$(+ ����"� �3/� .��� .�� 5 �(�  �� �� ��	 ����� -���+ ��"� 6
��   .��7��� �� 8�"��9+ �����)� ����0' -�� $� :�	 .�(� .��7��� �"#� ���� �'��"� ��#��� �� �� ��� ������' "#� �� -�'$ ;��"+2013   2017  $� ���� .�� ��
�� AB�)' ��"� �+��* �� ��� .��� C�	 .��� .���)� ��	 .��� .D�  �� ���(� ��	 .��� $� .��7��� �� �$�� E"#� �F�� �� �	 .��� ��FG+   ���H+ ��(' ��  �� .��(	�' ��	 .��� $� .��7���Landsat OLI 8  $� ���� �)I2013  �+2017  6
�� .��� .�� ���"�NDBI � ) �"#� 6
��UI)  �	��� ��(K 6
��  (Normalized Difference Vegetation Index) (NDVI)  . "� $� .�� ���(+ �7�B ��	 6
��Landsat OLI (K �'"L 
 ��' M(' .�+(� M(' ��(SWIR)    C"� AB�)' ) &���� �'"L 
 ��' AB�)'(NIR  
�3� �H��� .��� 
�3� �/0)' ��(K   -�'$ $� .��7��� �� 8�"��9+ ���"� �� 
�(+ �' �� �)�� �7�B 6
��  � "	 �� �	� �'NDBI   UI  � �N �� -%O' ��P�/+ ������ .�)	� 
�3�18   6  �� �S�� T�+"+  U���"� -�)V�	 .��� W�� ��#I $� ���NDBI  �X� ��$�' W��� �� ����� ������ �/0)' "Y�� �� �	� �' 
�3�  �*"�(Biringkanaya)  W�N -�* �� ��(� �' 2�$(+UI  �*"� AB�)' �� �	� �' 
�3�Biringkanaya   Manggala + $� ��"	 ��� "#� ���(+ .�))� �' ��"H+ �� ����� ������ �/0)' "#� ���   �F�� Z��"� �"#� ��� [��� 8��"/' ���(+   "#� �%� ��	 �\)� ���]7+ �� "#� "S�)* ���(+ �'�� "#� ���(+ .���K .��"� �	�(X� �3�K.��� 
���"#� doi: 10.5829/ije.2019.32.05b.04   


