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Abstract- Tamsui is a famous tourism attraction located at northern Taiwan. Over 6 million tourists per year visit 
Tamsui Old Street. Thus, we attempted to select Tamsui and Bali to analyze spatial cyclist behavior of popular 
scenic spots and routes. In this study, we used map and questionnaire to collect information of cyclist behaviors. A 
total of 365 maps and questionnaires was collected. Spatial analysis was used to assess spatial cyclist behaviors. 
The main tourist source areas are from New Taipei City and Taipei City. The Taipei Metro Rapid Transit (MRT) 
Tamsui station is the main rest stop of Tamsui and Bali for cyclists of tourism purpose. Thus, it has highest 
frequency in the rest stops of the study area. Further, the Tamsui and Bali cycle path is the most popular route for 
cyclists of tourism and leisure purpose in Tamsui and Bail.  
 
Index Terms- spatial analysis, cyclist behavior, cyclist flow, cycle path, cycle route.  
 
I. INTRODUCTION 
 
Cycling is an important activity in tourism and leisure 
development. The publics have been paid attention to 
cycling safety. Therefore, the importance of paths 
dedicated to the use of bicycle is to protect cyclists’ 
safety. Numerous studies have focused on the area of 
movement data and spatial cyclist behaviors[1-7]. For 
example, the Global Positioning System (GPS) data 
was applied to track tourist spatial and temporal 
behavior in Israel and Hong Kong to understand the 
impact of visitors[8]. GPS and Geographical 
Information System (GIS) technologies were also used 
to compare spatial patterns of visitor behaviors[9]. 
GIS produces accurate movement data spatially to 
provide useful information for tourism management 
on destinations [10]. GPS/GIS based movement data 
was applied to detect travel modes with high success 
rate (about 80%) in New York City[11]. 
 
GIS technology is helpful for detecting and producing 
spatial information in tourism and leisure 
management[5, 12, 13]. Travel flow of car transport 
can be mapped and understood using GIS. A 
exploratory research was executed in the Loch 
Lomond and the Trossachs Nation Park, Scotland in 
2002[3]. Temporal movement data of tourists was 
documented using GIS through mapping to present 
movement patterns of travelers visiting Hong 
Kong[1]. A new source of movement data is from 
social medias, called Volunteered geographic 
information (VGI)[14]. Movement data from VGI 
could be also applied to assess and monitor spatial 
behaviors temporally.  

Few researches focused on spatial behaviors and 
patterns of bicycle. Cycling has been more important 
for leisure and tourism management on destinations. 
Further, it is also helpful for environmental and health 
of the publics [15]. 
 
Lots of cities around the world pay attention to 
promote the use of bicycle for tourism, leisure and 
sport purposes. An observation of 164 cyclists was 
used to understand bicyclists’ preferences for facility 
types in Portland, Oregon, USA[16]. The research 
suggested that distance, turn frequency, slope, 
intersection control and traffic volumes are significant 
to cyclists. Thus, cycle path planning should pay 
attention to these environmental factors to provide 
cyclist-friendly cycle paths. 
 
In this study, we attempted to execute a survey to 
collect cyclist behavior spatially. The movement data 
was analyzed using GIS technique to produce and map 
accurate popular cyclist stops and routes.  
 
II. MATERIALS AND METHODS 
 
A. Study area 
 
In this study, Fig. 1 shows the spatial location of the 
study area. The study area is located at the northern 
Taiwan. Tamsui and Bali cycle route is famous for 
tourists and local residents. Lots of tourists and local 
residents visit Tamsui and Bali cycle route in 
weekends. Thus, we attempted to explore popular 
stops (including start, end and rest stops) and cycle 
routes in the study area. 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-3, Issue-11, Nov.-2015 

Spatial Analysis Of Cyclist Behaviors Using Geographic Information Techniques: A Case Study In The Tamsui And Bali Cycle Path, Taiwan 
 

24 

 
Figure 1. The map shows the spatial extent of the study area. 

 
B. Questionnaire 
Map and questionnaire were used to collect spatial 
cyclist behaviors and their characteristics. The map of 
the study area which shows the main roads and Tamsui 
and Bail cycle route is very important for respondents. 
Spatial information displayed on the map makes 
respondents recognize their cycle route. The 
questionnaire is used to collect cyclists’ general 
information and their riding characteristics. A total of 
365 respondents were interviewed. 
 
C. Spatial Analysis 
Spatial analysis is used to assess popular cyclists’ 
stops and routes in this study. Spatial information of 
cyclists’ stops and routes is acquired by map. The 
cyclists’ stops and routes were digitized in a GIS 
database. In the GIS database, we attempted to analyze 
spatial characteristics of start stop, end stop, rest stop 
and cycle route using geographic information 
techniques.  
 
III. RESULTS 
 
Based on the result of start stops (Fig. 2), there are four 
main start stops in the study area. The main start stops 
is the Guandu station, Zhongyi station and Tamsui 
station of Mass Rapid Transit (MRT) system in Taipei 
city, Taiwan. The other one (named Guandu Temple) 
is the start stop of Tamsui and Bali cycle path. The 
four main start stops have a high usage rate (89.86%). 
In the Fig. 3, the results showed that the main end 
stops have similar pattern with start stops. The four 
main end stops are the same as the four main start 
stops with a high usage rate (89.04%). 
Tamsui station of MRT system is very popular for 
cyclists’ to rest (Fig. 4). The Bali wharf is also a 
popular rest stop for cyclists. Along the Tamsui and 
Bali cycle path, there were two rest stops with high 
usage. Bail wharf is another popular rest stop for 
cyclists in the study area. 

 
Figure 2. The map shows the usage of start stops in the study 

area. 
 

 
Figure 3. The map shows the usage of end stops in the study 

area. 
 

 
Figure 4. The map shows the usage of rest stops in the study 

area. 
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In the Fig. 5, the map shows the popular cycle routes in 
this survey. The popular routes with high usage are the 
Tamsui and Bali cycle path. Thus, paths dedicated to 
the use of bicycles are important for leisure and 
tourism activities. The local authorities could use the 
results to improve cycle path planning to make tourism 
and leisure development safely and attractively. The 
main popular cycle route is from Guandu Temple to 
Tamsui station of MRT system. Its usage rate is over 
150%. The result shows that lots of cyclists use this 
route twice (departure and return trip). Moreover, the 
route along the Guandu Temple to Tamsui station of 
MRT system is a part of Tamsui and Bali cycle path. 
The cycle path is away from cars and has high safety 
for cyclists. 
 

 
Figure 5. The map shows the usage of cycle routes in the study 

area. 
 
CONCLUSION 
 
In this study, we attempted to discover spatial cyclist 
behaviors using GIS techniques. GIS techniques allow 
spatial information to be visually presented to users. 
Popular start stops, end stops and rest stops are 
presented on the maps spatially. Popular routes with 
high usage rate are also presented. The spatial 
information of popular start stops, end stops, rest stops 
and cycle routes is important for planners, managers 
and decision makers. Dedicated cycle paths are useful 
for tourist destinations to provide 
 
REFERENCES 
 
[1] G. Lau and B. McKercher, "Understanding Tourist Movement 

Patterns in a Destination: A GIS Approach," Tourism and 

Hospitality Research, vol. 7, no. 1, pp. 39-49, November 1, 
2006 2006. 

[2] C. Chancellor and S. Cole, "Using Geographic Information 
System to Visualize Travel Patterns and Market Research 
Data," Journal of Travel & Tourism Marketing, vol. 25, no. 
3-4, pp. 341-354, 2008/12/01 2008. 

[3] J. Connell and S. J. Page, "Exploring the spatial patterns of 
car-based tourist travel in Loch Lomond and Trossachs 
National Park, Scotland," Tourism Management, vol. 29, no. 
3, pp. 561-580, 2008. 

[4] B. McKercher and G. Lau, "Movement Patterns of Tourists 
within a Destination," Tourism Geographies, vol. 10, no. 3, pp. 
355-374, 2008/07/29 2008. 

[5] D. Edwards and T. Griffin, "Understanding tourists’ spatial 
behaviour: GPS tracking as an aid to sustainable destination 
management," Journal of Sustainable Tourism, vol. 21, no. 4, 
pp. 580-595, 2013/05/01 2013. 

[6] J. A. Long and T. A. Nelson, "A review of quantitative 
methods for movement data," International Journal of 
Geographical Information Science, vol. 27, no. 2, pp. 292-318, 
2013. 

[7] J. Zhang, C. Y. Teng, and Y. Qu, "Understanding user spatial 
behaviors for location-based recommendations," in 
Proceedings of the 22nd international conference on World 
Wide Web companion, 2013, pp. 989-992. 

[8] N. Shoval, "Monitoring and Managing Visitors Flows in 
Destinations using Aggregative GPS Data," in Information 
and Communication Technologies in Tourism 2010, U. 
Gretzel, R. Law, and M. Fuchs, Eds., ed: Springer Vienna, 
2010, pp. 171-183. 

[9] B. McKercher, N. Shoval, E. Ng, and A. Birenboim, "First and 
Repeat Visitor Behaviour: GPS Tracking and GIS Analysis in 
Hong Kong," Tourism Geographies, vol. 14, no. 1, pp. 
147-161, 2012/02/01 2011. 

[10] P. Vansteenwegen, W. Souffriau, G. V. Berghe, and D. V. 
Oudheusden, "The City Trip Planner: An expert system for 
tourists," Expert Systems with Applications, vol. 38, no. 6, pp. 
6540-6546, 2011. 

[11] H. Gong, C. Chen, E. Bialostozky, and C. T. Lawson, "A 
GPS/GIS method for travel mode detection in New York 
City," Computers, Environment and Urban Systems, vol. 36, 
no. 2, pp. 131-139, 2012. 

[12] W. Wei, "Research on the Application of Geographic 
Information System in Tourism Management," Procedia 
Environmental Sciences, vol. 12, Part B, no. 0, pp. 1104-1109, 
2012. 

[13] J. A. Beeco and G. Brown, "Integrating space, spatial tools, 
and spatial analysis into the human dimensions of parks and 
outdoor recreation," Applied Geography, vol. 38, no. 0, pp. 
76-85, 2013. 

[14] D. Hardy, J. Frew, and M. F. Goodchild, "Volunteered 
geographic information production as a spatial process," 
International Journal of Geographical Information Science, 
vol. 26, no. 7, pp. 1191-1212, 2012. 

[15] J. Hood, E. Sall, and B. Charlton, "A GPS-based bicycle route 
choice model for San Francisco, California," Transportation 
Letters: The International Journal of Transportation Research, 
vol. 3, no. 1, pp. 63-75, 2011. 

[16] J. Broach, J. Dill, and J. Gliebe, "Where do cyclists ride? A 
route choice model developed with revealed preference GPS 
data," Transportation Research Part A: Policy and Practice, 
vol. 46, no. 10, pp. 1730-1740, 2012. 

 
 
 
 

 


