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Batam is never quiet in traffic activities, especially when traveling to 
Batam International University. This is characterized by frequent traffic 
jams on two roads to campus, especially in the morning and evening. 
Regarding congestion factors that increase travel time, it contributes 
significantly to the traffic transportation process on the travel route to 
the campus of Universitas Internasional Batam, especially private 
vehicles. For this reason, an analysis of the accessibility of private 
vehicles is needed based on the existing travel routes in Batam to the 
campus of the International University of Batam.   This analytical 
research is carried out based on time and distance—accessibility 
parameters based on the percentile statistical method. From the 
percentile table, the accessibility value is divided into three parts, 
namely high, medium, and low. The results of the analysis of private 
vehicles showed six route trips with high accessibility values, five travel 
routes with medium accessibility values, and seven routes travel with 
low accessibility values. 

 

Introduction 

Population growth and the development of the times from day to day increase human needs, including 

transportation. Using vehicles from one place to another is not only a necessity. However, for some 

people, it has become part of their lifestyle. Ease of accessibility to all places is an absolute thing in 

today's era of globalization. Public transportation that has makeshift facilities makes people more 

comfortable using private vehicles. This means that, in policy evaluation, a detailed analysis of the 

distribution effects of transport policy should consider the establishment of minimum standards of 

accessibility to key destinations and the extent to which these policies respect individual rights and 

prioritize disadvantaged groups, reducing inequality—opportunities and reducing transportation 

externalities. (Pereira, Schwanen, & Banister, 2017) 

A sound traffic management system can reduce road user accidents.   Unlike in our country, where there 

are traffic accidents almost every day, in developed countries, such as Germany, the accident rate of road 

users is extremely rare. Road users care for each other's safety, do not go ahead of each other, and obey 

traffic rules.   The route of the streets in Germany is challenging due to the absence of traffic lights on 

roundabouts on the streets. The route poses a wide variety of complex traffic scenarios, including 

intersections with and without traffic lights, roundabouts, and narrow passageways with oncoming 

traffic (Ziegler et al., 2014) 

 Public transportation in Indonesia has long experienced critical times. From year to year, the interest 

is decreasing.   Due to the need for more existing infrastructure, such as public transportation in 

Indonesia, many people want to go wherever several transportation options can be used. However, the 

amount of transportation used needs to be maximized by the construction of infrastructure that 

supports it.   For example, the procurement of trans buses, but the stops provided are not convenient 

for waitpersons who use them. In response, the Department of Transportation established 
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comprehensive guidelines for the design of accessible transport facilities.  (Sze & Christensen, 2017).  

Therefore, passengers also have different interests in using public transportation routes together. In 

addition to the different characteristics of the trip. We propose a predictive engine that considers 

scheduled bus trips (routes) and 'source/destination' pairs and estimates travel time while taking into 

account historical data and real-time information flows transmitted by buses.(Gal, Mandelbaum, 

Schnitzler, Senderovich, & Weidlich, 2017) 

Batam is a province of the Riau Islands with an area of 4,580 km2 with geography surrounded by the 

sea. Administratively, Batam City consists of 12 sub-districts out of 64 sub-districts where there are 

several sub-districts with a vast population, while in these districts, they become industrial areas. 

Because of this strategic position, Batam City has become rapidly developing, which causes a high level 

of economic and social activity. The high level of such activity requires public and private means of 

transport.  (Halil, Utomo, & Agustin, 2019).  So in some areas of Batam, there are often traffic jams. 

Therefore, development in Batam City is very rapid, especially for the streets, because there is often 

congestion from various routes. Our model handles as much available route data as possible to improve 

the accuracy of predictions of congestion occurrences  (Tian et al., 2019) 

This study aimed to determine the number of travel routes to the Batam International University 

campus and analyze the comparison of the level of accessibility of two-wheeled and four-wheeled 

vehicle users from each route based on time, distance, and speed. 

Literature Review 

The level of accessibility in the public transportation network system is still relatively low, including in 

batam city. This has led to increased use of private vehicles that are considered safe and comfortable. 

This difference demonstrates the importance of incorporating perceived accessibility as a 

complementary tool when planning and evaluating transportation systems (Lättman, Olsson, & Friman, 

2018). 

Public transportation modes in developed countries are usually younger using public transportation 

because of their punctuality and excellent level of service, and cheaper fares compared to private 

vehicles. However, the opposite is true in developing countries; people continue to use private vehicles 

even though they are more expensive because punctuality and comfort are not met by public transport. 

The results show a tendency toward greater integration of accessibility goals in transportation plans. 

However, some plans have accessibility-based indicators to guide their decision-making process 

(Boisjoly & El-Geneidy, 2017). 

Some people choose public transportation modes not only based on cost alone but also based on travel 

time. Without us knowing it, mileage is related to travel time. This time of technological development 

demands everything to be fast-paced. Frequency, punctuality, intermodality, cost, and hygiene are 

attributes that significantly influence satisfaction in almost all models, meaning they can be considered 

core attributes for personal vehicle users (de Oña, Estévez, & de Oña, 2021). Therefore, people need a 

mode of public transportation that is not too fast but safe and comfortable. The other is to propose a 

simple measurement method based on the accessibility of public services, taking time and distance as a 

measure to understand social-spatial justice (Pitarch-Garrido, 2018). 

In this case, public transportation is significant for everyone with different needs in accessing the biliary 

to a place or area they want. Therefore the ease of accessibility must be measured to express 

accessibility that everyone can enjoy. Furthermore, among the various particular needs of the elderly, 

mobility needs are becoming more critical as more and more people retire from driving, and thus 
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require better trip planner options that can combine accessible public transport and walking routes to 

meet their mobility needs (Rahaman, May, Hamilton, & Salim, 2017). 

A private vehicle is a mode of transportation personally used by a person that can be used and operated 

at any time according to one's wishes and needs. Private car ownership may become redundant (Heilig, 

Hilgert, Mallig, Kagerbauer, & Vortisch, 2017). However, at this time, the vehicle can be two functions. 

Once upon a time, it could be a private vehicle, and it could also be a public vehicle.   We can see the 

number of travel services and online motorcycle taxis that use private vehicles to serve passengers 

between cities because this is considered comfortable with more expensive tariffs than public 

transportation. The possible adverse long-term implications of AV raise questions about policies' type, 

rate, combination, and response time and the role of urban and transportation planners in informing 

policy responses to these new mobility technologies (Milakis, 2019). 

In general, the people of Batam City almost all use private vehicles. Karena is considered more 

comfortable to travel and relatively faster than public transportation. Therefore, people choose private 

vehicles not only based on cost considerations but also on travel time considerations.   Despite traffic 

jams, people tend to prefer private vehicles. Regular private vehicle users in both cities agree that 

punctuality, frequency, information, and intermodality are among the five most important attributes of 

service quality (de Oña J., 2022). Almost all people have private vehicles, especially motorized vehicles, 

which can cause air pollution to increase around them. Private vehicles account for nearly half of the 

transportation's energy needs and are thus a prime target for climate change mitigation efforts (Long, 

Yoshida, Li, & Gasparatos, 2022). Air pollution can impact human health, plants, and animals. In addition, 

using private vehicles is more efficient than using public transportation. The results show that while a 

small percentage of car owners will choose to keep their vehicles, most will abandon them in exchange 

for mobility on demand (Pofuk, 2017). 

Roads are a critical infrastructure because they connect one place to another, making it easier for us to 

do travel activities. The road also serves as a supporting factor for other activities. As in other cities, the 

construction of roads on tourist attractions impacts the area's progress. So it is required to provide 

suitable facilities and infrastructure for transportation. A typical urban environment consists of static 

road objects, including road pavements, roadside trees, traffic signs, light poles, and road markings (Ma 

et al., 2018). In this paper, the research hypothesis is that in the case of automated road vehicles, there 

is a significant possibility of endangering human life.  (Derenda, Zanne, & Zoldy, 2018). Therefore, roads 

are always given traffic signs, traffic safety fences, road-owned area stakes, and regional fences 

belonging to the road. So that people are always careful in using their vehicles. 

Method 

The process of systematic scientific research must begin with the identification of the right problem.  

(Rifai, Hadiwardoyo, Correia, & Pereira, 2016) Primary data research refers to the actual situation 

(existing) by conducting surveys in the field. The survey by providing questionnaires to users of private 

vehicles. Data collection with questionnaires does not involve all users of private vehicles but rather 

using samples from the existing population. A population is a collection of the object under study. The 

population in this study was all private vehicle users in Batam City, which included the population of 

Batam International University. 

Data is one of the main strengths in compiling scientific research and modeling.  (Rifai, Hadiwardoyo, 

Correia, Pereira, & Cortez, 2015).  The data used with the questionnaire survey is designed in two parts: 

the characteristics of respondents and the travel characteristics of personal vehicles.   The respondent's 

characteristics contain questions related to the individual, such as the respondent's name, gender, 
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address, age, Recent education, occupation, and income. The travel characteristics of a private vehicle 

contain questions such as distance, time, and cost. 

Result And Discussion 

Based on the results of surveys in the field, there are 18 private vehicle routes in the city of Batam with 

different distances. 

Table 1. Private vehicle travel route to the campus of Universitas Internasional Batam 

Line 1 

Hour Road Purpose 
Distance 

(km) 
Time 

(minutes) 

04.00 pm- 04.05 pm Jl. Dang Merdu Hang Nadim Street 2.0 5 

4.05 pm - 4.06 pm  Hang Nadim Street Hang Tuah Street 1.0 1 

04.06 pm – 04.13 pm  Hang Tuah Street Jl. Sudirman 3.9 7 

04.13pm - 04.21pm Jl. Sudirman  Jl. Simpang Kabil 6.4 8 

04.21pm - 04.28 pm Jl. Simpang Kabil Jl. Gajah Mada 3.7 7 

04.28 pm – 04.39 pm Jl. Gajah Mada UIB 9.0 11 

Average 3.8 6 

Line 2 

Hour Road Purpose 
Distance 

(km) 
Time 

(minutes) 

04.00 pm – 04.05 pm Jl. Dang Merdu Jl. Tengku Sulung 2.0 5 

04.05 pm - 04.10 pm Jl. Tengku Sulung Jl. Raja M. Saleh 2.2 5 

04.10 pm - 04.11 pm Jl. Raja M. Saleh Alikelana Street 1.0 1 

4.11 pm - 4.17 pm Alikelana Street Orchard Boulevard Street 2.8 6 

4.17 pm - 4.22 pm Orchard Boulevard 
Street 

Admiral Bintan Street 2.6 5 

4.22 pm - 4.29 pm Admiral Bintan Street  Franky Interchange 3.6 7 

4.29 pm - 4.34 pm Franky Interchange  Rochdale Interchange 2.6 5 

4.34 pm - 4.40 pm Rochdale Interchange  Interchange  3.1 6 

04.40 pm – 04.42 pm Interchange  Jl. Yos Sudarso 1.1 2 

04.42 pm – 04.45 pm Jl. Yos Sudarso Jl. Bunga Raya 1.4 3 

04.45 pm – 04.50 pm Jl. Bunga Raya City Park Street 2.0 5 

4.50 pm – 4.55 pm City Park Street  UIB 2.6 5 

Average 2.7 4 

In determining the parameters, the statistical method used is the percentile statistical method.  

Table 2. Accessibility Value Parameters by Time 

Accessibility parameters by time 

Accessibility Time Value 

Low > 8 1 

Intermediate 7 - 4 2 

Tall  < 3 3 

The travel time in question is the time for one trip of each route per street from origin to destination. 

Low accessibility values are found in Jalan Sudirman and Gajah Mexists, with travel time ranging from 

8-11   minutes. Meanwhile, a medium capacity is found on the roads of Dang Merdu, Alikelana, 

Laksamana Bdiamond, and Hang Tuah, with travel times ranging from 5 – 7 minutes. Moreover, high 

accessibility is found on Hang Nadim, Simpang Jam, and Yos Sudarso roads, with travel times ranging 

from 1-3 minutes. 
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Table 3. Accessibility value parameter based on distance 

Accessibility parameters by distance 

Accessibility Distance Value 

Low > 3.6 1 

Intermediate 3.5 – 2.6 2 

Tall < 2.5 3 

The distance is from each road that enters the travel route to the Batam International University 

campus. Low accessibility values are found on Simpang Kabil, Laksamana Bintan, Sudirman, and Gajah 

Mada roads, with an average distance of 3.7 – 9.0 km. Meanwhile, medium accessibility is found on 

Orchard Boulevard, Simpang Franky, Alikelana, and Simpang Rosdale roads, ranging from 2.6 – 3.2 km. 

Moreover, high accessibility is found on the Hang Nadim, Dang Merdu, Tengku Sulung, Bunga Raya, and 

Yos Sudarso roads, ranging from 1.0 – 2.4 km. 

Conclusion 

The results of data analysis after conducting a survey showed there are 18 private vehicle routes to 

Batam International University. The data was carried out for the distance of each road included in the 

campus travel route, where the distance with the nearest route is the Jalan Raja M Saleh, with a distance 

of 1 km. At the same time, the farthest distance is the Gajah Mada road to Batam International University, 

with a distance of 9.0 km. Therefore, the value of public transport accessibility to the campus of 

Universitas Internasional Batam is based on research data analysis based on time variables and distance 

with high accessibility values on vehicles private as many as six routes. Meanwhile, the medium 

accessibility value on vehicles is five routes. Moreover, the accessibility value is low on vehicles with as 

many as seven routes. 

Bibliography 
Allen, J. B. (2017). Assessing the European Commission's target of essentially CO2-free city logistics in 

urban centres by 2030.  

Angkoso, G. S. (2021). Performance Analysis Of Roads Using The Indonesian Road Capacity Manual 

Method (MKJI) 1997 On The Jepara-Kudus Road Km 11 To Km 15. Jurnal Civil Engineering 

Study, 1(01), 19-25. 

Assalam, M. F., Rifai, A. I., & Taufik, M. (2022). The Effectiveness Analysis of Frontage Road on Jalan 
Margonda Raya, Depok. Indonesian Journal of Multidisciplinary Science, 1(1), 383-396. 

Atta, A. A. (2020). An adaptive approach: Smart traffic congestion control system. Journal of King Saud 
University-Computer and Information Sciences, 32(9), 1012-1019. 

Boisjoly, G., & El-Geneidy, A. M. (2017). How to get there? A critical assessment of accessibility objectives 
and indicators in metropolitan transportation plans. Transport Policy, 55, 38-50. 

Budiman, A., Intari, D. E., Fathonah, W., Bethary, R. T., & Syarifudin, S. (2021). Analisis Pemilihan Rute 
Perjalanan Rangkasbitung–Serang Terhadap Jalan Tol Serang Panimbang . Fondasi: Jurnal 
Teknik Sipil, 10(1), 9-16. 

Cohen, T., & Cavoli, C. (2019). Automated vehicles: Exploring possible consequences of government 
(non) intervention for congestion and accessibility. Transport reviews, 39(1), 129-151. 

de Oña, J. (2022). Service quality, satisfaction and behavioral intentions towards public transport from 
the point of view of private vehicle users. Transportation, 49(1), 237-269. 

de Oña, J., Estévez, E., & de Oña, R. (2021). How does private vehicle users perceive the public transport 
service quality in large metropolitan areas? A European comparison. Transport Policy, 112, 173-
188. 

Derenda, T., Zanne, M., & Zoldy, M. (2018). Automatization in road transport: a review. Production 
Engineering Archives, 20. 



 Civil Engineering and Architecture Journal Vol (Year) E-ISSN 
DOI 10.37253/leader.v1i1.7708 

 

49 

L E A D E R 
Civil Engineering and Architecture Journal 

 

Receieved 15 April 2023 
Available online 30 April 2023 
Published by Fakultas Teknik Sipil dan Perencanaan UIB 

Direktorat, J. B. (1997). Indonesia Highway Capacity Manual (IHCM). “Manual Kapasitas Jalan 
Indonesia”, 1 - 573. 

Gal, A., Mandelbaum, A., Schnitzler, F., Senderovich, A., & Weidlich, M. (2017). Traveling time prediction 
in scheduled transportation with journey segments. Information Systems, 64, 266-280. 

Gultom, D. A., Rifai, A. I., & Isradi, M. (2022). The Community Satisfaction of Transportation Facility 

Service: A Case of Bengkong Area, Batam. Indonesian Journal of Multidisciplinary Science, 1(1), 

81-91. 

Hafram, S. M., & Asrib, A. R. (2022). Traffic Conditions and Characteristics: Investigation of Road 

Segment Performance. International Journal of Environment, Engineering and Education, 4(3), 
108-114. 

Halil, M. N., Utomo, D. M., & Agustin, I. W. (2019). EVALUASI KINERJA OPERASIONAL BUS RAPID 
TRANSIT DI KOTA BATAM (RUTE TANJUNG PIAYU–BATAM CENTRE). Planning for Urban 
Region and Environment Journal (PURE), 8(3), 341-348. 

Han, B. S. (2020). Sustainability. Classification of urban street networks based on tree-like network 
features, 12(2), 628. 

Heilig, M., Hilgert, T., Mallig, N., Kagerbauer, M., & Vortisch, P. (2017). Potentials of autonomous vehicles 
in a changing private transportation system–a case study in the Stuttgart region. Transportation 
research procedia, 26, 13-21. 

Isradi, M., Nareswari, N. D., Rifai, A. I., & Prasetijo, J. (2021). Performance Analysis of Road Section and 
Unsignalized Intersections in Order to Prevent Traffic Jams on Jl H. Djole–Jl. Pasar Lama. . ADRI 
International Journal of Civil Engineering, 6(1), 56-67. 

Isradi, M., Rachmansyah, L., Rifai, A. I., & Mufhidin, A. (2022). Analysis of Damage For Flexible and Rigid 
Pavement Using Pavement Condition Index (PCI) and Bina Marga Methods. IJTI International 
Journal of Transportation and Infrastructure eISSN 2597-47 6(1), 30-37. 

Kurniawan, J. S. (2018). Traffic congestion detection: learning from CCTV monitoring images using 
convolutional neural network. Procedia computer science, 144, 291-297. 

Lättman, K., Olsson, L. E., & Friman, M. (2018). A new approach to accessibility–Examining perceived 
accessibility in contrast to objectively measured accessibility in daily travel. Research in 
Transportation Economics, 69, 501-511. 

Long, Y., Yoshida, Y., Li, Y., & Gasparatos, A. (2022). Spatial-temporal variation of CO2 emissions from 
private vehicle use in Japan. Environmental Research Letters, 17(1), 014042. 

Ma, L., Li, Y., Li, J., Wang, C., Wang, R., & Chapman, M. A. (2018). Mobile laser scanned point-clouds for 
road object detection and extraction: A review. Remote Sensing, 10(10), 1531. 

Maelissa, N. M. (2018). International Journal of Advanced Engineering Research and Science. Analysis 
of Volume Relationship, Traffic Speed and Density in the Tulukabessy Street with the Greenberg 
and Underwood Methods, 5 (12), 88 - 96. 

Maharani, N. A., Rifai, A. I., & Prasetijo, J. (2022). The Performance Analysis of Jalan Tengku Sulung in 

Botania, Batam Indonesia. Indonesian Journal of Multidisciplinary Science, 1(1), 129-139. 

Miatto, A. S. (2017). Resources, Conservation and Recycling. Modeling material flows and stocks of the 
road network in the United States 1905–2015, 127, 168-178. 

Milakis, D. (2019). Long-term implications of automated vehicles: An introduction. Transport Reviews, 
39(1), 1-8. 

Mo, W. W. (2017). Science of the Total Environment. Impacts of road network expansion on landscape 
ecological risk in a megacity, China: A case study of Beijing, 574, 1000-1011. 

Nafila, O. (2018). Road space rationing to reduce traffic congestion: an evaluation of the odd-even 
scheme in Jakarta, Indonesia (Master's thesis, University of Twente). 

Oktobrianto, A., Rifai, A. I., & Akhir, A. F. (2022). The Traffic Characteristic Analysis of Jalan Ciater Raya 

South Tangerang, Indonesia. Indonesian Journal of Multidisciplinary Science, 1(1), 437-450. 



 Civil Engineering and Architecture Journal Vol (Year) E-ISSN 
DOI 10.37253/leader.v1i1.7708 

 

50 

L E A D E R 
Civil Engineering and Architecture Journal 

 

Receieved 15 April 2023 
Available online 30 April 2023 
Published by Fakultas Teknik Sipil dan Perencanaan UIB 

Pereira, R. H., Schwanen, T., & Banister, D. (2017). Distributive justice and equity in transportation. 
Transport reviews, 37(2), 170-191. 

Pitarch-Garrido, M. D. (2018). Social sustainability in metropolitan areas: Accessibility and equity in the 
case of the metropolitan area of Valencia (Spain). Sustainability, 10(2), 371. 

Pofuk, T. (2017). Autonomous Vehicles and the Future of Private Vehicle Ownership. In Proceedings of 
the Management International Conference, Monastler di Treviso, Venice, Italy, 24-27. 

Praticò, F. G. (2020). Sustainability. Energy and environmental life cycle assessment of sustainable 
pavement materials and technologies for urban roads., 12(2), 704. 

Pritchard, R. (2018). Revealed preference methods for studying bicycle route choice—A systematic 
review. International journal of environmental research and public health, 15, 470. 

Purnama, E., Rifai, A. I., & Nasrun, N. (2022). Analysis of Road Performance Used Indonesian Highway 

Capacity Manual 1997: A Case Jalan KH Abdul Halim Majalengka-Indonesia. Citizen: Jurnal 

Ilmiah Multidisiplin Indonesia, 2(5), 888-895. 

Raeesi, R. &. (2019). Transportation Research Part B: Methodological. The multi-objective Steiner 
pollution-routing problem on congested urban road networks, 122, 457-485. 

Rahaman, M. S., Mei, Y., Hamilton, M., & Salim, F. D. (2017). CAPRA: A contour-based accessible path 
routing algorithm. Information Sciences, 385, 157-173. 

Rifai, A. I., & Handayani, S. (2016). Pengembangan Model Interface Decision Support System Manajemen 

Pemeliharaan Jalan Berbasis Data Mining. Rekayasa Sipil, 5(1), 17-23. 

Rifai, A. I., Hadiwardoyo, S. P., Correia, A. G., & Pereira, P. A. (2016). Genetic Algorithm Applied for 
Optimization of Pavement Maintenance under Overload Traffic: Case Study Indonesia National 
Highway. Applied Mechanics and Materials (Vol. 845) (pp. 369-378). Trans Tech Publications 
Ltd. 

Rifai, A. I., Hadiwardoyo, S. P., Correia, A. G., Pereira, P., & Cortez, P. (2015). The data mining applied for 
the prediction of highway roughness due to overloaded trucks. International Journal of 
Technology, 6(5), 751-761. 

Sidiq, A. M., Rifai, A. I., Isradi, M., & Dermawan, W. B. (2022). Identification of Traffic Accident Problem 
Levels on Motorcycle Rider Behavior Using Traffic Conflict Technique (Tct) Method Case Study: 
Cileungsi Road. ADRI International Journal of Civil Engineering, 7(1), , 172-179. 

Sze, N. N., & Christensen, K. M. (2017). Access to urban transportation system for individuals with 
disabilities. IATSS research, 41(2), 66-73. 

Tian, Z., Su, S., Shi, W., Du, X., Guizani, M., & Yu, X. (2019). A data-driven method for future Internet route 
decision modeling. Future Generation Computer Systems, 95, 212-220. 

Tong, Y., Zeng, Y., Zhou, Z., Chen, L., Ye, J., & Xu, K. (2018). .A unified approach to route planning for 
shared mobility. Proceedings of the VLDB Endowment, 11(11). 1633. 

Van Engen, N. K., & Coetzee, J. F. (2018). Effects of transportation on cattle health and production: a 

review . Animal health research reviews, 19(2), 142-154. 

Vendhy, V., Rifai, A. I., & Isradi, M. (2022). The Analysis of Road Performance on Jalan Gajah Mada 

Batam, Indonesia. Indonesian Journal of Multidisciplinary Science, 1(1), 49-58. 

Vilela, T. M. (2020). Proceedings of the National Academy of Sciences. A better Amazon road network 
for people and the environment. , 117, 13. 

W, C. A. (2022, Juni 22). regional.kontan.co.id. Retrieved September 20, 2022, from Rincian UMK Batam 
2022 dan Daerah Lainnya di Provinsi Kepulauan Riau: 
https://regional.kontan.co.id/news/rincian-umk-batam-2022-dan-daerah-lainnya-di-provinsi-
kepulauan-
riau#:~:text=UMK%20Kota%20Batam%202022%3A%20Rp,Tanjungpinang%202022%3A%
20Rp%203.053.619 



 Civil Engineering and Architecture Journal Vol (Year) E-ISSN 
DOI 10.37253/leader.v1i1.7708 

 

51 

L E A D E R 
Civil Engineering and Architecture Journal 

 

Receieved 15 April 2023 
Available online 30 April 2023 
Published by Fakultas Teknik Sipil dan Perencanaan UIB 

Wahyudi, M. A., Rifai, A. I., & Prasetijo, J. (2022). Analysis of the Effectiveness of Traffic Flow Diversion 

on Road Performance: A Case of Jalan Gajah Mada Development Project, Batam. Indonesian 
Journal of Multidisciplinary Science, 1(1), 92-102. 

Wang, M., & Debbage, N. (2021). Urban morphology and traffic congestion: Longitudinal evidence from 
US cities. Computers, environment and urban system, 89, 101676. 

Wincent, W., Rifai, A. I., & Isradi, M. (2022). The Road Performance Analysis in Jalan Ahmad Yani Batam 

Using IHCM 1997. Indonesian Journal of Multidisciplinary Science, 1(1), 103-116. 

Zhao, P. &. (2019). Cities. Geographical patterns of traffic congestion in growing megacities: Big data 
analytics from Beijing, 92, 164-174. 

Zhou, B. L. (2022). Large-Scale Traffic Congestion Prediction based on Multimodal Fusion and 
Representation Mapping. arXiv preprint arXiv:2208.11061. 

Ziegler, J., Bender, P., Schreiber, M., Lategahn, H., Strauss, T., Stiller, C., & Zeeb, E. (2014). Making bertha 
drive—an autonomous journey on a historic route. IEEE Intelligent transportation systems 
magazine, 6(2), 8-20. 

 


