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Abstract. The objective of the paper is to find the relationship between the visitors’ traffic flows throughout the park and the distribution of the service facilities in four different Disneyland theme parks.
This paper argues that there are patterns for attraction placement of
specific functions such as shops, restaurants, and attractions to manipulate the human traffic. Instead of evaluating moving time and visitors’
preferences, we focused on analysing the spatial arrangements of the
thematic areas and the locations of the service facilities to understand
which factors influence the traffics around attractions. To do that, an
agent analysis method is used to simulate the human traffics which
was then analyzed with each service capacities, theme park routes,
number of restaurants, shops and attractions in each thematic areas.
Our results indicate that there are shared patterns of traffic flows
around attractions for four different Disneyland parks. Moreover, the
traffic flows around attractions did not show significant relationship
with attraction capacities themselves for all of the Disneylands.
Keywords. Attraction placement; Theme Park Management; Visitor
Traffic flow; Agent Analysis.

1. Introduction
A majority of building information modelling (BIM) for a theme park management is based on the information models used for ordinary single unit
service system. However, due to the service-oriented nature of theme parks,
an efficient park operation supporting system is necessary (Ahmadi, 1997;
Tsai and Chung, 2012). Researches for the creation of efficient park opera-
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tion supporting system is especially true because theme parks face problems
where the initial park construction cost is high while the half-life of the
number visitor is short (Ito, 1995). To make the half-life of the number of
visitors longer, visitors’ motivational factors, visitors’ decision-making process on visiting particular theme park and customer behaviors within the
theme park have been researched (McClung, 1991; Ahmadi, 1997; Leask,
2010; Tsai and Chung, 2012; Ma et al., 2013). However, these researches on
the visitors’ movements do not consider the importance of the surrounding
environments of theme parks (McClung, 1991; Leask, 2010; Ma et al., 2013).
For instance, visitors can be influenced by the number of other service facilities such as attractions, restaurants, and shops, or even spatial arrangement
of the nodes within the theme park. Therefore, a research on human traffics
throughout the park in relation to the distribution of the service facilities in a
theme park is important for understanding the factors behind the placements
of the service facilities.
In this paper, we focus on the visitor traffic around major attractions in
theme parks in relation to the distribution of other service facilities and the
spatial arrangement of the thematic areas in theme parks. The reason for using the attraction placements as reference areas instead of using restaurants
and shops is because attractions are the fundamental components of a theme
park where most parks have a major attraction at each of the thematic nodes
(Clevé, 2007). With the attractions as the reference areas for collecting the
flow of visitor traffics, the number of restaurants and shops around the major
attractions are counted to investigate the relationship. Furthermore, the number of attractions around the attractions chosen as reference areas is considered because major attractions are usually placed around other smaller-scale
attractions “to even up the recreational possibilities” between and within the
thematic node (Clevé, 2007). To investigate the relationship between the
amount of visitor traffic around major attractions and the number of other
attractions, restaurants, and shops, along with the spatial arrangement of the
thematic areas in a theme park, we used a regression analysis. For the regression analysis, we conducted following tasks: 1) simulated the amount of visitor traffic; 2) identified the placements of the service facilities (attractions,
restaurants, and shops; 3) calculated the attraction capacities; 4) analyzed the
network of thematic areas; 5) ran a regression analysis to find out which factors are most correlated with the amount of visitor traffic around the vicinity
of attraction placements.
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2. METHODS
2.1. VISITOR TRAFFIC SIMULATION
In this paper, the amount of visitor traffic is predicted based on the idea from
1970s by Bill Hillier and Julianne Hanson who were trying to find the social
logic of space (Hillier & Hanson, 1984). From their research, they were able
to reason that the spatial environment influences how people walk, how people interact, and how people view the environment. Focusing on the spatial
shape influencing how people see the environment, the concept of an isovist
was merged. Isovist is another word for ‘viewshed’ indicating the range of
space that a person sees when standing at a point (Turner et al., 2001). When
the viewsheds are marked on a map, a visibility graph is constructed (shown
in Figure 1) which then, can be incorporated for an agent analysis.

Figure 1. Visibility graph showing the connection patterns (taken from Turner et al, 2001).

Agent analysis is based on predicting people’s movement in a given
space depending on the visibility graph (Turner et al. 2001). For instance,
when a particular number of agents are randomly distributed into a space,
each agent selects a next destination at random depending on their field of
view as shown in the Figure 2. This algorithm is based on a human behavior
when exploring a new spatial environment (Penn and Turner, 2001).

Figure 2. Process of agent selecting a next destination (taken from Penn and Turner, 2001).
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The process repeats for each agent throughout the given environment. As
a result, the number of agents passing through a certain point in space is
counted, called a gate count (Turner, 2007). This analysis simulates the
agents in a given environment predicting how people will move throughout a
space.
For this research, the streets of four Disneyland theme parks--Walt Disney World (Florida), Disneyland (California), Disneyland Paris, and Tokyo
Disneyland--were simulated to predict the visitor traffic. The agent analysis
tool from DepthmapX version 3.0, developed by Tasos Varoudis, was used
to simulate 10,000 agents in the parks. Then, from the final visibility graph
analysis maps, the gate counts around the major attractions were averaged.
The average values were used as one of the dependent variables for the regression analysis.
2.1. CALCULATING ATTRACTION CAPACITY
We have used attraction that influence the visitor traffics for evaluating visitor traffics; other fundamental facilities such as toilet, information desk and
aids are not considered for evaluating visitor traffics. For specification, attraction includes rides and entertainments. For the calculation of attraction
capacity, we adapted a model developed by Ahmadi (1997). The model is
expressed as follows:
ܵǡ௧ ൌ ݊݅ܯ൫ܳǡ௧ ǡ ܥǡ ൯

(1)

S_(i,t) is visitor throughput of attraction i in time t. C_(i,g) is number of passengers in operation characteristics per attraction. Q_(i,t) is Number of waiting visitors in time t per attraction i. In other words, visitor was expressed
based on the number of waiting visitors and minimum number of passengers
under a particular operating condition in a particular time.
2.3. ADJACENCIES OF THEMATIC AREAS
Theme parks are created based on the assemblies and the spatial arrangements of thematic compositions; and generally, Disneylands are consisted of
five to eight different thematic areas such as Main Street USA, Fantasyland,
Adventureland, and Tomorrowland. As a result, theme parks’ one of the
most important objective is to distribute the attractions throughout the thematic areas of the park which ultimately is to evenly distribute the visitors
(Ahmadi, 1997).
Thus, it is important to incorporate the adjacency of the thematic areas,
whether or not the thematic areas are connected or not, as well as the distri-
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bution of service facilities such as restaurant, shops and attraction per thematic areas. In this paper, we considered the adjacency of thematic areas as
paths (edges) and the thematic areas themselves as nodes. Using the methods
from network analysis, betweenness and the closeness centralities were calculated to evaluate the adjacencies of themes. The betweenness centrality reveals the mediating relationships among nodes to find the shortest path, and
the closeness centrality indicates the relationships of a nodes to a whole system to measure the accessibilities from nodes to nodes (Turner, 2004). The
values from network analysis were used as independent variables.
In addition, each thematic areas are composed of service facilities uniquely designed for the themes. The service facilities include attractions, restaurants, and shops and these components were counted for each thematic areas
to find out the relationship between the amount of visitor traffic around attractions and the distribution of other service facilities. The counted numbers
were also used as independent variables for the regression analysis.
3. IMPLEMENTATIONS
For the values of independent variable, which is the amount of traffic flow
around major attractions, the average value range came out to be 9.11 to
131.52 for Walt Disney World (Florida), 26.61 to 224.22 for Disneyland
(California), 14.2 to 165.8 for Disneyland Paris, and lastly, 12.4 to 178.5 for
Tokyo Disneyland (Figure 3). The red areas show highest traffic flows while
the blue areas show low traffic flows.

Figure 3. Visitor traffic simulation results of the four Disneyland’s theme park: (1) Disneyland’s Florida; (2) Disneyland’s Paris; (3) Disneyland’s California; (4) Disneyland’s Tokyo.
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The regression analysis using the independent variable above is summarized in Table 1. It shows the result of the regression analysis of Disneyland
California, Florida, Paris and Tokyo and reveals that there are two distinct
trends among the Disneylands. One of the trends is observed in Disneyland
California and Florida while the other is observed in Disneyland Paris and
Tokyo. In the case of Disneyland California and Florida, the traffics around
the attractions were positively predicted by the number of shops in thematic
areas (with a coefficient of 13.08, p < 0.02; 10.31, p < 0.02). This indicates
that the attractions located in thematic areas with higher number of shops are
more likely to have higher traffics. As for the other dependent variables such
as the attraction capacity, the betweenness and the closeness, and the number
of restaurants and other attractions in thematic areas. Unlike Disneyland California and Florida, the traffic flow around the attractions in Disneyland Paris and Tokyo were negatively predicted by the betweenness value of the
thematic area adjacencies (-103.07, p < 0.01; -96.52, p < 0.001) and were
positively predicted by the closeness value (13.08, p < 0.003; 10.31, p <
0.003). This indicates that as the mediating value of thematic area increases,
the traffic flow around the attractions are lower. Considering the radial structures of Disneyland theme parks, the results indicate that the attractions with
higher traffic flows are distributed around the theme parks. However, the
traffic flow around the attractions and the number of shops in thematic areas
in Disneyland Tokyo’s showed similar patterns with Disneyland California
and Paris (13.81, p < 0.004). Disneyland Tokyo also has unique patterns
compared to the other three Disneylands. The traffic around the attractions
are negatively predicted by the number of restaurants (-10.63, p < 0.05), and
positively predicted by the number of attractions (27.47, p < 0.000). In the
case of Disneyland Tokyo, the attractions located in thematic area with less
restaurants have higher traffic. Throughout the four Disneyland theme parks,
attraction capacities did not show significant differences.
Table 1. Regression on traffic around attractions of four Disneylands theme parks.
California

Florida

Paris

Tokyo

Attraction Capacity

0.00 (0.00)

0.00 (0.00)

0.00 (0.00)

-0.00 (0.00)

Betweenness

-7.41 (4.49)

-3.21 (21.59)

-103.07 (39.15)*

-96.52 (27.50)***

935.34 (839.1)

243.14 (1286.29)

108.865 (34.81)*

5666.67(1765.32)**

Closeness
# of Restaurants
# of Shops
# of Attractions

-7.39 (9.07)

-2.40 (7.32)

-

-10.634 (5.4)*

13.08 (5.25)*

10.31 (4.33)*

-3.42 (3.07)

13.81 (4.46)**

1.76 (2.76)

-0.82 (0.64)

-0.348 (2.73)

27.47 (7.01)***

*** p<0.001, **<0.01,* <0.05
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4. Conclusion & Future Works
The theme park visitor traffic analysis conducted in this research has shown
that there are shared common patterns of traffic flows around attractions for
four different Disneyland parks. We have identified that the Disneyland California and Florida shares facility placement patterns which contradicts the
patterns in Disneyland Paris and Tokyo. In case of Disneyland Paris and Tokyo, the attractions at areas with high traffic flows are related betweenness
and closeness centralities. Overall, the traffic flows around attractions did
not show significant relationship with attraction capacities themselves for all
of the Disneylands. This could be explained by Clevé (2007), who argues
that theme parks, unlike amusement parks, pay more attention on the surrounding environment throughout the park rather than the attractions to provide a more organized, safe and relaxed experience for the visitors.
As a small step toward providing methods for quantitatively analyzing
service facilities in theme parks, this paper will be a part of a future research,
which will include landscape elements and distance of the building placement for generating building placement rules for theme park management.
This model can allow designers to generate design alternatives of Disneyland’s parks during the development of theme park. During the study, we noticed that it would be interesting and more thorough if we had incorporate
sales data of three service facilities for more accurate simulation results.
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