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As the times progress and people’s awareness of ecological protection has increased, the design of the zoo has gradually changed. 

The zoo used to be an animal cage. Animal managers displayed animals in small cages. At the same time, they would force the animals 

to perform to attract the attention of the audience. But the current zoo design is slowly transforming into an immersive exhibition. The 

transformation emphasizes "atmosphere creation, empathy, and immersion." At the same time, the immersive design turns the entire 

zoo park into a home for animals through space design, hidden barriers, and enrichment design. This kind of design helps create a "going 

to the animal's house" experience for visitors.  
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This design project also established a "cage-free" immersive zoo habitat for the long-tailed macaques by learning, researching, 

and applying the principles of immersive zoo design. Through site research and environmental analysis, the designer selected an 

abandoned site adjacent to the Indianapolis Zoo. A "cage-free" immersive zoo was designed to achieve four goals - (1) Effectively use 

the original resources of the site to create an immersive zoo and integrate it with the Indianapolis Zoo, (2) Establish a "cage-free" 

immersive zoo habitat to improve the life of long-tailed macaques, (3)To ensure the safety of visitors and provide them with an 

immersive experience through immersive zoo design, and (4) Create a cage-free immersive zoo to draw closer the relationship between 

people and long-tailed macaques, and increase people's awareness of the protection of long-tailed macaques.  Because the design of the 

immersive zoo needs to achieve natural effects,  the designer used vegetation and landform design to simulate the primitive ecological 

environment for the long-tailed macaque. This new immersive "cage-free" design connects to the current Indianapolis Zoo over a busy 

existing street via an elevated tramway.  

This project will improve the life of long-tailed macaques by establishing a "cage-free" immersive zoo habitat. The designer 

used a combination of landform design, planting design, water feature design, barrier design, and viewshed design to establish a safer, 

more comfortable, and less stressful environment for the macaques. The project uses natural barrier (e.g.-dry moat) to protect the safety 

of visitors. The combination of natural obstacles and man-made obstacles design not only ensures the safety of visitors but also reduces 

the pressure on the macaques. 
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Then, the purpose of zoo design (to protect and educate) is clarified through good storytelling and the establishment of 

educational display equipment. The project proposed to use these designs to subtly influence public awareness during the tour, increase 

visitors' interest in macaques and strengthen people's attention to nature. 

The designer investigated various design factors of the site (e.g.- site surroundings information, long-tailed macaque living 

characteristics and existing vegetation types) to design "cage-free" immersive zoo habitat for macaques. This project can serve as a 

model for other zoos wanting to establish a "cage-free" immersive zoo. It will be important, however, for those zoos to conduct thorough 

research and analysis of their site conditions and desired animal species so the redesign efforts align well with intended goals. At the 

same time, others can refer to the artificial barrier design (glass boardwalk/ fence) and natural barrier design (water body, vegetation 

community, dry moat, and boulder) of this project to design. When using artificial barriers, people need to consider how to soften the 

impact of artificial facilities and try to seamlessly integrate them into the natural environment (e.g.-use colors close to nature, add vine 

vegetation, and hide man-made facilities through space design, etc.). 

In the end, through the research and design of this project, the designer hopes that the “cage-free” immersive zoo can convey the 

idea of protecting nature and animals to more urban residents and guide the public to pay attention to nature. 

 

 

 



v 
 

Acknowledgments  

 I would like to thank my main professor Marlow Christopher for his support, guidance, and patience. At the same time, I am 

very grateful to my reading committee Amy Gregg and Martha Hunt for their help, support, and advice. I also want to thank the librarian. 

With their help, I successfully found the reading materials and information needed for the project.  

 Then I would like to thank Ball state university for providing me with this study abroad platform, so that I can learn a lot of 

professional knowledge in foreign university. After that, I want to thank the professors in the graduate school. The specification 

requirements and timely reminders provided by them helped me complete the project in time.  

 Finally, I want to thank my parents in particular. They not only gave me financial help, but also gave me spiritual encouragement. 

Although we are far away, their encouragement kept me going on. 

 



vi 
 

 

CREATING A NEW “CAGE-FREE” IMMERSIVE ZOO HABITAT FOR THE LONG-TAILED MACAQUES 
DEPARTMENT OF LANDSCAPE ARCHITECTURE 

BALL STATE UNIVERSITY 
SHENG QIU 

DECEMBER 2021 



vii 
 

Case studies .................................................................22 

 

Part2: Data collection, research, and major finding….29    

Site introduction ...........................................................30 

Site photos  ...................................................................32 

Species description .......................................................36 

Site inventory  ...............................................................41 

Site analyzsis .................................................................52 

Indianapolis zoo analysis ..............................................58 

 

Part3: Concept development ........................................62 

Concept development ...................................................63  

Concept map study .......................................................64 

Abstract ……………………………………………...ii 

Acknowledgments …………………………………...v 

Table of contents  ........................................................vii 

List of Figures ..............................................................ix 

Part1: Introduction .......................................................1 

Project Introduction .....................................................2 

Problem statement .......................................................5 

Assumptions ................................................................7 

Delimitations ...............................................................8 

Definition ....................................................................9 

Significance ................................................................13 

Goals and objectives ...................................................16 

Research methodology ................................................19 



viii 
 

Masterplan part3   .........................................................122 

Perspective C  ...............................................................124 

 

Part5: Conclusion  ........................................................127 

Conclusion  ..................................................................128 

Future research .............................................................132 

 

Part6: Appendix  ..........................................................134 

Plants list  .....................................................................135 

 

Part7: Bibliography  .....................................................137 

Bibliography  ................................................................138 

  

  

 

Design specification .....................................................66 

Section concept ............................................................69 

Design diagram ............................................................73 

Concept drawing ..........................................................92 

 

Part4: Final design ........................................................97 

Final design ...................................................................98 

Masterplan  ...................................................................100 

Masterplan diagram   ....................................................102 

Masterplan part1  ..........................................................112 

Perspective A  ...............................................................114 

Masterplan part2   .........................................................117 

Perspective B  ...............................................................119 

 



ix 
 

List of Figures 
Figure1- Type1: “Open edge design” ………………………………………………………………………………………………23 

Figure 2-Type2: “Partially occluded edge” design ....................................................................................................................................23 

Figure 3-Type3: Mesh Enclosure ………………………………………………………………………………………………………23 

Figure 4-Type6: Covered viewing into mesh enclosure .............................................................................................................................23 

Figure 5-V-shaped trenches with glass ............................................................................................................................................ …….25 

Figure 6-The combination of glass and boardwalk ............................................................................................................................. 25 

Figure 7- Project design boundary .......................................................................................................................................................30 

Figure 8-Site location ..........................................................................................................................................................................30 

Figure 9-On-site observation point ......................................................................................................................................................... 32 

Figure 10-V1 .........................................................................................................................................................................................33 

Figure 11-V2 .............................................................................................................................................................................. ……34 

Figure 12-V3 ............................................................................................................................................... …………………………..35 

Figure13-Close-up of long-tailed macaques .................................................................................................................................37  

Figure14-Long-tailed macaques hide in the bushes to observe the outside world ............................................................................37  

Figure15-Distribution of Long-Tailed macaque ..........................................................................................................................38  

Figure16-Long-tailed macaque like eating fruit ..............................................................................................................................38  

Figure17-Long-tailed macaques like to live near the water ...........................................................................................................38  

Figure18-The elevation map and hill shade map ........................................................................................................................42  

Figure19-Existing topographic map .............................................................................................................................................44  

Figure20-GIS map of land cover .. . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . .46  



x 
 

Figure21-GIS map of floodplain ...................................................................................................................48  

Figure22-GIS map of street centerline ..............................................................................................................................................50 

Figure23- Site analysis diagram .............................................................................................................................................................52 

Figure24-Indianapolis Zoo inventory and analysis .............................................................................................................................58 

Figure25-Existing macaque exhibition at IN zoo ..........................................................................................................................60 

Figure26-Issues found in the IZ macaque exhibit ...................................................................................................................................61 

Figure27-Requirements for immersive indoor/outdoor exhibition design ...........................................................................................65 

Figure28-Section concept drawing for immersive landscape barrier ........................................................................................................69  

Figure29-Entrance and exit analysis diagram ........................................................................................................................................73  

Figure30-Staff passages and workshops analysis diagram ..............................................................................................................75  

Figure31-Distribution of the long-tail macaques ...................................................................................................................................77  

Figure32-Distribution of water sources and vegetation .......................................................................................................................79  

Figure33: Railroad usage diagram .........................................................................................................................................................81  

Figure34: Industrial Land Utilization diagram .........................................................................................................................................83  

Figure35-Main tourist routes/visitor center design ....................................................................................................................................85  

Figure36-Diagrams overlay .......................................................................................................................................................................87 

Figure37-The entire organization includes action routes, regional distribution, and site planning ..........................................................89 

Figure38-Animal exhibition areas and the main lines of action ...............................................................................................................91 

Figure39-Example about Aerial passage of macaque ..............................................................................................................................91 

Figure40-Final concept drawing ..............................................................................................................................................................92 

Figure41-Functional space diagram ........................................................................................................................................................94  



xi 
 

Figure42-Circulation diagram ...............................................................................................................................................................95  

Figure43-Water body and forest diagram ................................................................................................................................................96  

Figure44-The masterplan of the “cage-free” immersive zoo design ........................................................................................................100  

Figure45-Visitor services and wayfinding diagram .................................................................................................................................102 

Figure46-Visitor circulation diagram ......................................................................................................................................................104 

Figure47-Service access diagram ............................................................................................................................................................106  

Figure48-Long-tailed Macaque’s route diagram .....................................................................................................................................108  

Figure49- Vegetation distribution diagram ..............................................................................................................................................110  

Figure50-A aerial tramway and walkway linking the two zoos ...............................................................................................................112  

Figure51-Section 1(not to scale) ..............................................................................................................................................................113  

Figure52-People tour on the glass-enclosed boardwalk ...........................................................................................................................114  

Figure53-Borderless exhibition in the northern area and glass-enclosed walkway ..................................................................................114  

Figure54-Indoor exhibition, visiting center and “The world in a cage” ..................................................................................................117  

Figure55-Section 2(not to scale) ..............................................................................................................................................................118  

Figure56-Consider the relationship between animals and people in nature .............................................................................................119  

Figure57-Southern exhibition area and "The World in a Cage" design details ........................................................................................119  

Figure58- Winding viewing platforms and indoor-outdoor play areas ....................................................................................................122  

Figure59- Section 3(not to scale) .............................................................................................................................................................123  

Figure60-Indoor exhibition and indoor sightseeing activities ..................................................................................................................124  

Figure61-Eastern exhibition area and design details of the indoor exhibition area ..................................................................................124  

Figure62-Distribution map of Maple-Linden community in the United States ........................................................................................135 



xii 
 

Figure63-Suitable location in the site for planting (Maple-Linden community) ......................................................................................135  

Figure64-Distribution map of Oak- Hickory community in the United State ..........................................................................................136  

Figure65-Suitable location in the site for planting (Oak- Hickory community) .......................................................................................136 

 

 

 

 

 

 



1 
 

 

 

 

 

 

                                                                                        

 

                                                                                           Part 1: Introduction 

 

 

 

 

 



2 
 

Project Introduction 

 The London Zoo (1828) was the first zoo to be designed. The purpose of the zoo was to hold an animal collection for scientific 

studies. The zoo design can be divided into the following three stages: the zoo as a prison, the zoo as an art gallery, and the zoo as a 

protection and education facility. In the early days of zoo design, animals were kept in small cages. The zoo was like an animal "prison." 

People regarded animals as beautiful works of art, not as living creatures-it was an era of Linneaus and Darwin (Slatch).   

Then in the early and mid-twentieth century, the zoo design was influenced by the Romanticism Era. Zoos were designed to be 

similar to art galleries. The Romanticism Era tried to create a living landscape similar to famous paintings for the zoo exhibition area, 

rather than reconstructing the natural landscape for the welfare of animals. However, with the development of the times and the progress 

of ecology, the function of the zoo has gradually changed into a nature reserve for animals and ecological education center for humans. 

People are beginning to realize that humans development is gradually destroying animal habitats, and the zoo may be the last protected 

area on earth. For example, people find that the number of primates with similar genes is gradually decreasing. According to the survey, 

Ninety percent of all primates live in tropical forests, one-third of primates are threatened or endangered and nearly one-seventh face 

extinction (Polakowski).   

Therefore, in order to save the endangered primates, people decided to emphasize the importance of habitat protection when 

designing zoo exhibitions. At the same time, people realize that keeping animals in captivity could not only affect the physical and 

mental health of animals, but also make visitors cannot form respect for animals or wildlife during the visit. So, in the late 20th century, 
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people made huge changes to the zoo's design. Jon Coe and Greg Dykstra proposed the design concept of landscape immersion. This 

concept advocates that humans build immersive "habitats" for animals. This method not only allows animals to have suitable habitats 

for survival and reproduction, but also can meets their physical, psychological, and social needs. Then during the tour, visitors could 

look at the animals over invisible obstacles and realize that the animals are dominant within fenced boundaries. The immersive landscape 

not only attempts to recreate the appearance and sense of the animal’s natural environment, but also attempts to place visitors in a similar 

environment. Nothing can destroy the immersion of the habitat. All public utilities, employee passages and other buildings are hidden 

from the public to highlight the atmosphere of the wilderness atmosphere. (Slatch) 

 Although Coe proposed this zoo design concept, it has also been learned and imitated by many zoos, but there are still many 

zoos that do not fully understand the concept of immersive design. Some zoos cannot really design the exhibition area as an immersive 

landscape due to cost issues, space limitations and design limitations. These zoos only use some natural elements to create a "relatively 

natural" habitat in the exhibition area. However, through investigations, it is learned that the true immersion zoo design not only requires 

designers to use natural and ecological elements (sunlight, air, soil, vegetation, and water) to help the site shape a "natural" habitat, but 

the site also needs to have sufficient design area. Only with enough land can let the exhibition area meet the living space and activity 

needs of animals.   

Then the designer of the immersion zoo also needs to use different soil materials, rocks, vegetation, water, elevation changes 

and hiding places to generate spatial changes. This spatial change stimulates complex animal behavior patterns, which entices active 
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and natural behavior (Slatch) Next, immersive designers also required to have some ecological knowledge and biodiversity awareness 

to meet the enrichment needs of specific species. The correct use of enrichment facilities can not only ensure the welfare of animals, but 

also protect their safety.   

After that, the designer needs to use specific functions to achieve an immersive feeling. For example, they carefully hide obstacles 

so that there is no visual obstacle between animals and people. The immersive landscape also requires clever space and environmental 

design to make visitors realize that they share the same space with animals. The design not only enhances tourists' awareness of animal 

protection, but also enhances their awareness of protecting natural habitats. Only when the zoo achieves these design requirements, the 

immersive zoo habitat can perform its functions and provide an immersive experience for animals and visitors.   

So, in order to meet the design requirements of the immersion zoo and establish a habitat suitable for animals, this project 

proposes a "cage-free" immersion zoo habitat for specific species through careful design. A primary intent of this project is to design a 

zoo that is suitable for animal survival, respects nature, and can guide the development of the zoo industry. This project also aims to 

transform a less functional site into a reasonable and integrated immersive zoo. 
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Problem statement 

Nowadays, more and more zoos are designed according to the principles of protection and education, but some zoos still have 

serious problems in their design. For example, the long-tailed macaque exhibition area in the Indianapolis Zoo has such a problem. 

Although the zoo has designed an immersive habitat for long-tailed macaques by building artificial waterfalls, rockeries, vegetation, 

and perches, this "immersive" macaque exhibition area has some problems. The first issue is about the size of the exhibition area. 

According to the research, when designing the animal exhibition area, the designer must ensure a sufficient exhibition area to maintain 

the animal’s quality of life and activity requirements. The macaque exhibition area in Indianapolis is too small, and the total area of the 

display area cannot reach the size of the living space required by a single macaque. This problem not only affects the daily behavior of 

macaques, but also could increases their stress. Insufficient activity area results in macaques with less shelter space, which could cause 

macaques to be easily exposed to the sight of tourists and cause psychological stress. At the same time, macaques frequently disturbed 

by tourists can cause physical abnormalities. (Zhang Enquan and Li Xiaoyang)   

Then it is about the design issues of the immersion exhibition area. Although the Indianapolis Zoo provides an "immersion" 

ecological zone for long-tailed macaques, the exhibition area still lacks considerations for macaque safety and and does not have 

sufficient characteristics of immersive landscape design. There are perches and climbing facilities in the exhibition area that can improve 

the welfare of macaques, but these enrichment designs have certain disadvantages. The wooden perch lacks safety protection measures 

(fencing), which could cause the macaques to fall and be injured while playing. At the same time, the fact that buildings are not properly 
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concealed is also an important problem in the exhibition. Designers can place artificial buildings related to traditional culture at the 

entrance of the exhibition hall instead of placing them in the ecological habitat of macaques. Placing buildings in the habitat of long-

tailed macaques could not only affect the immersive experience of tourists, but also directly affect the welfare of animals. 

When it comes to immersive experiences, there is a general lack of immersive experiences in the Indianapolis Zoo macaque 

exhibition. Although the glass curtain wall design allows people to visit without visual obstacles, the exterior of the exhibition area lacks 

the extension of immersive design. This design makes it impossible for visitors to truly experience the immersive feeling and achieve 

the purpose of exploring nature. At the same time, the single glass curtain wall channel design lacks mystery. Visitors can watch the 

long-tailed macaques directly through the glass instead of viewing the macaques through different height changes or angle changes. As 

Brennan said: "If there is no sense of mystery, the audience could invest little energy or attention. And based on the short attention span, 

the zoo could get truly little reward (Coe)."   

To address these problems, the designer chose a site near the Indianapolis Zoo to design as a "cage-free" immersive zoo habitat. 

The project not only designed it as a good immersion habitat to solve the living space problems, ecological problems, and safety problems 

of the long-tailed macaques, but also ensure the safety of tourists by combining natural barriers and artificial barriers. Then the project 

could design special viewpoints and special visit activities so that visitors can enjoy different visit experiences. Finally, the designer 

believes that this "cage-free" immersive zoo habitat will allow visitors and long-tailed macaques to share the same landscape. let the 

whole environment look, smell, and feel as if one left the zoo and entered nature (Coe). 
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Assumptions 

For purposes of this project, the following assumptions have been made:    

1. As proven by social development and zoo design trends, cage-style zoos will gradually decrease, and immersion design will 

become the main display form of zoos in the future.    

2. The design of the immersive zoo will be affected by internal factors and external factors. Internal factors include animal health 

and maintenance; external factors such as community groups, weather, noise, human activities, etc.    

3. The immersive zoo needs to provide an artificial habitat that can be tightly integrated with the natural habitat of animals.    

4. The immersive zoo will attract various types of visitors. (Including locals, visiotrs, and people of different ages)    

5. By analyzing the data provided by multiple websites, determine the site's microclimate changes, temperature changes, slope 

changes, soil quality types and surrounding environmental data.    

6. The importance of immersive zoos is not only reflected in animal protection, habitat protection and animal research, but also 

includes environmental protection, community development, and human education.    

7. The zoo design will activate and reopen the underutilized land adjacent to the current zoo could increase land utilization, 

strengthen the development of the ecosystem, improve the quality of urban life and the environment.    

8. By connecting the Indianapolis Zoo and the design site, the relationship between the two sites is enhanced. 
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Delimitations 

1. For purposes of this project, the following delimitations have been made:      

1. This project does not include specific zoo building materials, fence materials, exhibition hall materials, specific technology 

products and product manufacturers.    

2. This project does not include construction drawings of the "Cage-free" immersion zoo.    

3. Regarding money and funding, this project does not include who is providing funding (source of funding for subsequent design). 

This study did not consider the cost of design, installation, and operation.    

4. This project will not include an operating plan.    

5. The immersive zoo research will include landscape design, vegetation, and biological knowledge, but does not include 

architectural knowledge, and a certain range of engineering knowledge.    

6. This project will not include specific soil modification (filling or excavation).    

7. This project will focus on one specific species (Long-tailed macaque) in the site, excluding the entire ecological environment 

system.  8. Although considering the public’s views and opinions is important for any public design, this project does not include 

psychology research on tourists and animals. 
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Definition of terms 

1. Habitat:   

a. "…the natural adobe or locality of an animal, plant, etc., the place where a person or thing is ordinarily found.     

b. the place or environment where a plant or animal naturally or normally lives and grows (Habitat).    

 

2. Immersion:   

The act of immersing or state of being immersed. The state of being engrossed or deeply engaged (Webster's New Universal 

Unabridged Dictionary).   

 

3. Landscape Immersion:   

a. "Landscape Immersion' (Jones et al) is a term coined to describe exhibits in which visitors share the same landscape (but not the 

same area) with the animals. In other words, both zoo visitor and zebra are in a landscape carefully designed to "feel" like the 

African Savanna (Coe).    
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b. It is the love for animals and their natural landscapes, which is inseparable, and has led most directly to the development of a 

particular type of naturalistic animal display commonly referred to as “landscape immersion” (Jones, et al), “habitat immersion” 

or simply “immersion exhibit”.   

c. Animals seem to have unlimited available space. This is usually achieved by "borrowing" appropriate background views from 

other areas of the park. Since the isolation barrier is hidden, it is impossible to visually determine the restriction on the animal 

area.   

d. The exhibits must simulate the specific or characteristic natural habitat of the animals displayed. (Coe)   

e. Cultural resonance (Jones, 1989): Many exhibitions include replicas of traditional human settlements and also immerse visitors.  

 

4. Animal exhibits:   

a. "Exhibition" is to show the animal to the public. Its purpose includes business, culture, education, entertainment, or science.   

b. The exhibition is considered to be one of the best ways to convey zoo information to the public. The exhibition not only provides 

a way to display animals, but also introduces visitors to the zoo's attitudes and responsibilities towards animal rights.  

 

5. Immersive exhibit design:   



11 
 

Visitors can watch animals through invisible obstacles. While watching, people will also realize that animals occupy a dominant 

position inside the wall. The immersive landscape not only attempts to reproduce the look and feel of the animal’s natural environment, 

but also attempts to place visitors in a similar environment. Nothing can destroy the immersion of the habitat. All public facilities, staff 

passages and other buildings are hidden from the public, thus helping the zoo to show the atmosphere of the wilderness. These obstacles 

not only give people a sense of excitement and adventure, but at the same time they also make tourists feel unsafe and uncertain.  

 

6. Cage-free:   

The definition of cage free comes from the idea of Zootopia proposed by the Danish construction company BIG. This concept 

reimagined the innovative plan of the Givskud Zoo in Denmark in the 1960s. The plan will create a cage-free and avant-garde design 

for animals and humans. They will remove unsightly cages and partitions and allow animals to roam more freely in an open-plan 

environment. Compared with traditional zoos, the plan not only provides more space for creatures, but also allows animals to move 

closer to their native habitat. (Kristin Honenadel) However, the current design cannot be truly design cage-free exhibition, so the designer 

will adopt the following methods to design the "cage-free" zoo exhibition area.   
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The design of the "cage-free" zoo seems to have no fence, and the fence installation is hidden in the landscape elements. The 

designer will carefully hide obstacles so that there is no visual obstacle between animals and people. At the same time, this method can 

enable people to come into close contact with animals. 
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Project Significance 

 The designer of the project used the existing abandoned site to help create a comfortable living space for long-tailed macaques. 

Then the design replicated the natural habitat of the macaques as much as possible while ensuring the size of the space required by the 

macaques. By creating a natural and comfortable outdoor habitat space for the long-tailed macaques, not only can improved their 

mobility and happiness, but also their wildness can be restored. According to the survey, compared with the macaques raised in the outer 

enclosure with a gravel substrate, the macaques raised in the natural environment have longer foraging time and less fighting time 

("Housing"). 

 Next, a good outdoor immersion exhibition area design can also help animals reduce their stress response. Because when people 

keep their eyes on animals, it is likely to cause harm to them. Animals in the zoo may not be able to escape human eyes, so some animals 

could adopt different behaviors. For example, cotton-top marmosets participate in fewer social behaviors. The pacing and "self-biting" 

behaviors of lion-tailed macaques increase with the density of visitors ("Animals Need Digital Privacy Too"). Therefore, the project 

used natural barriers (moats, vegetation communities, rivers), artificial barriers (glass and fences) and space design to help animals build 

the hidden space and reduce the sight pressure from visitors. 

 After that, the project also allowed visitors to enjoy the immersive tour experience through reasonable exhibition area planning 

and tour route planning. The unique zoo design also brought closer the relationship between long-tailed macaques, nature, and visitors. 

In the cage-free immersion exhibition area, visitors not only walk into the life area of long-tailed macaques, but also experience their 
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daily life through different ways and paths. The project allowed visitors to experience animal life firsthand to awaken people's awareness 

of protecting wild animals and habitats.  

 At the same time, the project also helped the site accomplish four important goals through immersion design. First, the project 

used the resources on the site to help establish a "cage-free" immersive zoo habitat suitable for the survival of the long-tailed macaques. 

The designer combined the design site with the Indianapolis Zoo by analyzing the tour route and site design of the Indianapolis Zoo. 

This design not only helped the long-tailed macaques find a more suitable living environment, but also rationally "merged" the two sites 

together. 

 Secondly, the project also established a “cage-free” immersion habitat to protect the long-tailed macaques for a long time and 

make positive changes in the population within the site. For example, the designer used obstacle design, guardrail design, management 

area design, space design and viewing design to reduce the visual pressure of visitors on the long-tailed macaques and reduce their stress 

response. Next, the project also designed an immersive zoo to protect the safety of visitors through the natural barriers and artificial 

barriers design. Visitors can enjoy a unique immersive viewing experience in a safe environment. 

 The final goal is through interesting and unforgettable experiences to arouse people's interest in nature and species protection, 

change tourists' views on animals, and also guide more people to become advocates of the natural habitat of long-tailed macaques. For 

example, the project used methods such as science education centers, video displays, and exhibition board presentations to increase the 

awareness of young people and their desire to protect animals. Then the project deepen visitors' memories of the visit through exciting 

and diverse activities (To watch the immersive zoo by the cable car).  
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 At the same time, the project also uses a combination of science and technology, natural environment, and educational facilities 

to enhance the display effect and emphasize the purpose of education. This project not only allows more and more people to understand 

nature and long-tailed macaques, but also promotes people to join the ranks of protecting animals.  

 In the end, the "cage-free" immersive zoo habitat design not only improves on an abandoned lot that was a brownfield and helps 

to address the Zoo’s need for more space, but also created a good educational place. Through the design of the place, designer could 

guide the correct public opinion and awaken people's awareness of environmental protection.  
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Goals and objectives  

Goal 1: Effectively use the original resources of the site to create an immersive zoo and integrate it with the Indianapolis Zoo.  

Objective 1: To effectively understand the basic situation of the site through GIS and soil survey system. (e.g.- soil data, population data, 

climate data, traffic data, vegetation data, etc.)  

Objective 2: Through discussions with professionals, the site resources can be reasonably allocated and utilized.  

Objective 3: To help Long-tailed macaque create "ecological habitats" through primitive forest resources and water resources.  

Objective 4: Use site space and surrounding abandoned land to plan architectural design and road design.  

Objective 5: Investigate the site design and tour route design of the Indianapolis Zoo and integrate it with the design site.  

 

Goal 2: Establish a "cage-free" immersive zoo habitat to improve the life of long-tailed macaques (reducing stress while 

improving animal welfare)  

Objective1: Through the use of technology (light and sound), man-made materials (glass), natural materials (vegetation) and methods 

of changing terrain (such as a moat), help the zoo establish a "cage-free" display area.   
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Objective2: Design barriers to ensure that long-tailed macaques are protected from other animals. Reduce stress on animals through 

space design and viewing design.  

Objective3: Protect the welfare of animals through well-designed breeding areas, management areas, isolation areas, visiting areas, 

animal shelters and breeding facilities.  

Objective4: Through area restrictions, obstacle design, green isolation belt and warning sign design to reduce tourists' harm to long-

tailed macaques. Objective5: Through online search and communication with professionals to determine the type of vegetation and 

ecological conditions required by long-tailed macaques.    

 

Goal 3. To ensure the safety of visitors and provide them with an immersive experience through immersive zoo design.  

Objective1: The zoo adopts appropriate greening (e.g.-different size, height, width) to create a natural barrier between long-tailed 

macaques and visitors.  

Objective2: The immersive zoo uses methods of changing the terrain and creating trenches (e.g.-dry moats/wet moats) to create natural 

barriers between long-tailed macaques and visitors.  

Objective3: The immersive zoo adopts guardrails, walls, natural obstacles, or glass curtain walls to ensure the safety of visitors and 

provide them with good viewing conditions.  
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Objective4: To provide visitors with more viewing opportunities by designing special viewpoints or windows with different visit 

experiences.   

 

Goal 4: Create a cage-free immersive zoo to draw closer the relationship between people and long-tailed macaques, and at the 

same time increase people's awareness of the protection of long-tailed macaques.  

Objective1: Through good "story narration" and scene creation, help people understand the natural ecology and long-tailed macaques.  

Objective2: To increase people's interest in the natural environment and long-tailed macaques through exciting trips and activities.  

Objective3: Designers use educational panels, meaningful activities, and advanced technologies to popularize science and education to 

the public.  

Objective4: To help people increase their understanding of macaques by setting up an education center (or macaque learning center). 
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Research Methodologies 

Introduction  

 The following information will be used in the design of a "cage-free" immersive zoo near the Indianapolis Zoo. Three primary 

areas of investigation helped inform the zoo habitat design: 1) creating immersive scenarios without "cages", 2) ensuring the safety and 

welfare of animals, and 3) strengthening and changing the relationship between humans and animals. Case studies and literature reviews 

can not only help designer have the deeper understanding of immersive zoo design, but also can guide designer to make more specific 

and accurate zoo design. Designer can also use these books and resources to understand the living habits of animals and the environment 

enrichment equipment that they need. Then designer can obtain good site information through software. These scientific data can help 

the designer to establish the site planning and design schemes later. 

 

1. Create " cage-free " immersive scenes 

 Regarding this aspect, the investigation sources would include: books, the Internet, site surveys, and GIS mapping. The first is 

to use case studies and literature searches to understand the basics information of "cage-free" design. (e.g.- Find knowledge about the 

use of exhibition materials, terrain height design, use of science and technology, etc.) These data used to be obtained and collected from 

professional websites such as Ball State University Libraries, Ball State University One-Search database, ResearchGate, and zoo official 
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website. Then, this research could conduct data collection through keyword search. (e.g.- keywords such as immersive landscape, Zoo 

exhibition design, 21st century zoo design, etc.)  

 In addition, in the process of browsing and research, the designer would also collect interesting design plans, cross-section 

drawings and perspective drawings. This kind of method not only helps designer master the basic knowledge of "cage-free" design, but 

also increases their design inspiration.  

 After that, the designer can understand the basic design conditions of the site through field inspection and use of GIS software. 

These design conditions include terrain changes, water flow direction, soil type, air quality, noise impact, traffic conditions and other 

infrastructure. Designer can find these data through the IU GIS data website or the Indiana GIS website (http://www.indianamap.org). 

 

2. Ensure the safety and welfare of animals 

 Regarding the aspect of the safety and welfare of animals, the design project used material reading and book search to understand 

animal behavior, living facilities and environmental enrichment facilities that need to be used. For example, "Use illustration to explain 

the zoo design" written by Zhang En quan and Li Xiao yang mentioned that designer need to protect animal safety and think about 

environmental enrichment facilities to ensure animal welfare. In the book, different kinds of animals have different design methods. (e.g. 

- the design method of primates is different from the design method of reptiles or amphibians.) Then, designer can read it and to 

http://www.indianamap.org/
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understand the unique facilities, functional design, and space design used in modern zoos. 

 

3. Strengthen and change the relationship between humans and animals 

 Designer can understand the ways to change the relationship between humans and animals by reading materials and literature. 

Designer can read the articles published by Dr. Jon Charles Coe to understand the design methods for humans and animals to live in 

harmony. (e.g.- "Entertaining Zoo Visitors and Zoo Animals: An Integrated Approach"/ "Increasing Affiliative Behavior between Zoo 

Animals and Zoo Visitors”) 

 

Summary 

 Through the study of Methodology, designer had deeper understood of "cage-free" landscape immersive design (the knowledge 

that needs to be understood includes exhibition design, animal barrier design, animal enrichment facilities design, animal habits, animal 

safety facilities, and interactive platform design). The designer not only learned how to plan an immersive zoo in this project, but also 

learned how to satisfy animal welfare, protect animal safety, and narrow the distance between people and animals. 
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Case studies 1 

Name: Woodland Park (The birthplace of immersive landscape) 

Location: Part of the Colorado Springs, CO Metropolitan Statistical Area. 

Size: 93 acres 

 The design plan and ideals of the zoo: 1. Realism; 2. Landscape (habitat) immersion; 3. Cultural resonance; 4. Rich behavior. At 

the same time, the plan also includes education, conservation, and entertainment scientific research. Woodland Park Zoo believes that a 

good zoo exhibit must make visitors and animals in the same scenery. Therefore, placing animals in a specific environment and creating 

an exhibition area similar to the original living environment of the animals has become one of the design concepts of the Zoo.  

 

Advantages of viewing type 

 The advantage of type 1 "open edge design" is that it has a wide field of vision and is conducive to approaching animals. The 

disadvantage is that falling people or objects are likely to cause danger to animals. Therefore, safety issues need to be considered when 

using it. (This method may have potential safety hazards, and it does not conform to the goal3 of this immersive zoo design, so the 

designer does not recommend it) 
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 Design type 2 is called "partially occluded edges". This design solves the safety problem. Designer can use landforms, vegetation 

buffer zones, boulders to build barrier areas. Those barriers can reduce the dangers of animals and people. (This method is in line with 

the goal 3 of this design: people can watch long-tailed macaques under safe conditions) 

 Design types 3 and 6 are grid designs. It is surrounded by glass or wire mesh. This design not only prevents animals from 

escaping, but also increases visitors' vision. (The method is not very consistent with the goal of this project, but the designer can reduce 

the traces of man-made by hanging vines and vegetation on the Internet) 

Advantages of physical barrier design 

  

 

Figure1- Type1: “Open edge design” (Anderson,2006)                                     Figure 2-Type2: “Partially occluded edge” design (Anderson,2006)                                       

  

 

 

Figure 3-Type3: Mesh Enclosure (Anderson,2006)                                            Figure 4-Type6: Covered viewing into mesh enclosure (Anderson,2006)                                      
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 A1-b type single-sided water ditch, D-2 type overhanging fence, G type obstacle glass, and H type mesh obstacle are all 

conducive to landscape immersion design. These barriers use slope, material, height, and other factors to design a space that is conducive 

to hiding animals and conducive to people's viewing.  

Summary:  

By understanding the design of woodland park, the designer believes that the design site in Indianapolis can also use the same 

design. A1-b type unilateral water ditch, G type obstacle glass and H type mesh obstacle are combined to avoid long-tailed macaques 

from escaping. Then, by adopting viewing types 2, 3, and 6, visitors can better watch the long-tailed macaques. 
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Case studies 2 

Name: Bronx Zoo design (the largest urban zoo in the United States) 

Location: 2300 Southern Blvd, Bronx, NY 10460 

Size: 265 acres 

Opening hours: The exhibition was first opened in 1941 

Design features:  

 Create a cohesive fence. This type of fence is designed with natural elements such as soft curved terrain, local vegetation, and 

rocks that blend into the space.  

 

 

Figure5-V-shaped trenches with glass (Li Xiaoyang,2015)                                  Figure6-The combination of glass and boardwalk (Anderson,2006)                                      
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Design advantage 1: Use a series of trenches or barriers in disguise to design an immersive scene 

a. Build a natural barrier by changing the terrain:  

V-shaped moats instead of fences (in line with the project goal 2- design natural barriers to reduce the pressure on macaques) 

b. Design obstacles to various natural appearances:  

such as streams, rocks protruding from the ground, or riverbanks eroded by water. (In line with Goal 2- Establish a "cage-free" immersive 

zoo habitat and meet the ecological conditions of long-tailed macaques) 

Summary:  

The design of the immersive zoo in Indiana can also use a similar approach-a natural barrier (V-shaped ditch). Designer can use natural 

conditions to ensure the safety of animals and visitors. 

 

Design advantage 2: Provide a good visual barrier for animals. 

a. Use natural terrain and green vegetation to provide a visual barrier for animals: 

This design allows animals to avoid the sight and interference of tourists while experiencing the natural environment. (In line with the 

goal of immersive zoo design 2- The zoo adopts appropriate greening to establish a natural barrier between the long-tailed macaques 

and tourists) 

b. Reduce the light intensity in the tourist area and set up obstacles to reduce the visual pressure of the animals: 
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The designer relies on natural elements such as canyons, streams, or cliffs to separate people from animals. (In line with the goal 2-

reduce the damage of visitors to long-tailed macaques through area restrictions and obstacle design) 

c. The designer integrates the environment and the road through nature and color elements: 

Enhance the immersion experience of people and macaques (in line with the goal 4-create an immersive zoo without cages, and bring 

people closer to the long-tailed macaques) 

d. Set up a glass barrier: The zoo has glass barriers in both areas. People watch animals and vegetation through the glass. (In line with 

goal 3-the immersive zoo uses glass curtain walls to ensure the safety of visitors and provide visitors with good viewing conditions.) 

Summary:  

The combination of glass and boardwalk is also suitable for the immersive zoo habitat of long-tailed macaques. This design not only 

prevents macaques from attacking visitors, but also allows people to observe the life and activities of long-tailed macaques up close. 

 

Design advantage 3: increase the interest of visitors 

a. Visitors can take a fixed rope hot air balloon or long ropeway: 

These activities not only allow visitors to overlook the wildlife park area, but also allow visitors to understand the living environment 

and instinctive activities of animals. (This method satisfies the project's goal 1-use tour route design to combine the two sites / goal 4-

through exciting activities to increase people's interest in nature and long-tailed macaques) 
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Summary:  

The designer believes that the project can also be used for an immersive zoo design in Indianapolis. Designer can connect the 

Indianapolis Zoo and the design site by cable car or sky bridge. This method can not only help visitors move their positions, but also 

enjoy the scenery of the two zoos and observe macaques activity during the movement. 
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                                              Part 2: Data collection, research, and major findings   
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Site introduction 

 

Figure 7- Project design boundary 

Figure 8-Site location 
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 The project site is located along W. Washington St. in Indianapolis, IN, just south of the current Indianapolis Zoo. Since the two 

spaces are very close, the designer thought that this close proximity allows a seamless connection between the current zoo and the 

expansion proposed in this project.  

 Next is an introduction about the purpose of the site. In the past, the site within the red line belonged to a former General Motors 

stamping plant. The plant carries out construction and did parts splicing on the site. Then they transported the goods through the rail 

line. Nowadays, due to the closure of the plant, a large amount of abandoned concrete space and rail lines are left in the site. The 

abandoned railway line can be effectively used as a passage for visitors to view. At the same time, there are a lot of forest resources 

(Deciduous Forest) on the site. These ecological resources are also used as part of the zoo design. 

 Then, land uses adjacent to the site include Indianapolis Zoo parking lot to the north, the White River to the east, welding 

inc/neighborhood to the south, and living loft to the west.  
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Site photos 

 

Figure 9-On-site observation point 
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Existing vegetation: 

 Because it is impossible to enter the forest (No entrance and have fence), the designer can only observe from the outer edge of 

the forest. From the outside view, the deciduous forest vegetation appeared healthy but did include some invasive species （Norway 

maple） 

Then the designer not only found that some vegetation had withered and died in the north of the deciduous forest, but also found invasive 

vegetation (similar to Amur honey locust). The designer believes that this intrusive vegetation would need to be removed as part of a 

good design proposal. (Prevent impact on other deciduous forest vegetation) 

 

 

 

 

 

V1: There has dense vegetation near the site. A large number of branches extend from the design site to the road. This situation would 

cause pedestrian safety issue and vehicle driving safety issue. 

Figure 10-V1 
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Figure 11-V2 

V2: Some low fences made of barbed wire were erected on the east side of the site. These fences lack of safety and practicality. Then 

some wild vegetation grew randomly beside the fence, which made the site dilapidated and messy. The graffiti on the wall shows the 

residence type around the site (there are children in the family) 
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Figure 12-V3 

V3: Some vegetation in the northern part of the site died and was infected by disease. But other good health vegetation serving as a good 

edge condition for the site as well as good potential habitat for the macaques and good for helping establish comfortable microclimate 

for zoo visitors. 
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The Long-tailed Macaques 

Reason for selection:  

1. Sacred religious culture: Some cultures consider macaques to be sacred. (Such as India and Japan) 

2. Protection of educational significance: As humans continue to invade and occupy the land, large areas of forests and habitats have 

disappeared. Primates and humans have to share a world. The designer tells the story of animal protection through the zoo design. In 

this way, people understand that humans are also part of primates. We should not destroy the living environment of other primates 

because of our human construction. 

3. Population threat: Long-tailed macaques in the Philippines have been preyed on. In the mainland (including Cambodia and Vietnam), 

long-tailed macaques are usually captured by humans: males are used for laboratory research.  

4. Living environment/strong adaptability: Long-tailed macaques tend to live in tropical rainforests, but also exist in temperate forests, 

savannas, deserts, mountains, evergreen forests, bamboo forests, and deciduous forests. Long-tailed macaques can not only use the 

environment modified by humans to live but can even live-in cities. (The existing design site is suitable for its survival-Deciduous Forest)  

5. Peaceful coexistence between groups: Groups tend to occupy only one tree at a time, and there appears to be little competition between 

groups for territory, at least compared to other species of primates. (Relatively speaking, it can reduce casualties caused by group 

struggles) 

6. Through the swimming characteristics of this species to increase the exhibition effect for the zoo. According to Indianapolis Zoo 
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spokeswoman Carla Knapp said: "Not only are they the only macaque species that swims their entire lives, but they are one of only a 

handful of primate species that swims, too."  The designer builds pools or artificial ponds in the exhibition area to provide a recreational 

and diving site for the species. Then the designer can also build a platform on the water so that visitors can observe the performance of 

the macaque in the water up close. The glass windows (optional single-sided mirror) set up by the pond can not only prevent animals 

from escaping, but also provide visitors with an immersive visit effect. 

 

  

 

 

 

 

 

 

 

Figure13-Close-up of long-tailed macaques 

(ANIMALIA,n.d.) 

Figure14-Long-tailed macaques hide 
in the bushes to observe the outside 
world (ANIMALIA,n.d.) 
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Figure15-Distribution of Long-Tailed Macaque 

(Eudey, 2021)  

Name: Long-tailed Macaques 

Origin: Old World primate species, meaning they are native to Africa and Asia 

Conservation Status: Least concern   

Region: They are all over Southeast Asia (Philippines, Malaysia, Indonesia, India, Vietnam, Cambodia, Thailand) 

Habitat: They generally live near rivers, ocean coastlines and mangrove swamps / In Thailand, long-tailed macaques occur in evergreen 

forests, bamboo forests, and in deciduous forests. 

Lifespan: 31 years 

Size: Usually weighs between 6 to 17 pounds, the height is generally 1.3 to 2.2 feet, and the tail is usually longer than the body. 

Diet: Largely consists of ripe, fleshy fruits, but can also consume insects, leaves, flowers, seeds and sometimes even shrimp or crabs 

Figure17-Long-tailed macaques like to live near 
the water (The Jakarta Post, n.d.) 

 

Figure16- long-tailed macaque like eating fruit 
(neprimateconservancy, n.d.)     
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(depending on where they live) Long-tailed macaques are primarily frugivorous animals. Thus, about 96% of their feeding time is spent 

on consuming fruits. Long-tailed macaques prefer fig fruits as a staple food. 

Threats: Predators include pythons, monitor lizards, raptors, large cats, and feral dogs. 

Sleeping sites: Sleeping sites of Long-tailed macaques are situated in trees and growing along rivers. A good sleeping site is located at 

the top of a tree or crown of a tree. They also can sleep at the edge of a branch, which overhangs the river. When sleeping, these animals 

will huddle together to conserve heat. 

Jumping ability: These macaques are primarily arboreal and can leap distances between trees up to five meters (16.4 ft), using their 

long tails for balance (Rodman 1991; Rowe 1996). 

Ecology (Scope of activity): Most of their daily activity happens within 100 m (328 ft) of the river. 

Skills: They are known to swim and dive several meters in depth, with the ability to hold their breath for up to 30 seconds. Long-tailed 

macaques are excellent swimmers, which may be a technique to avoid predators: if threatened, they can escape by falling into the water 

and swimming safely (Rowe 1996; van Schaik et al. 1996).They also are very smart and adaptable and can make their own hammers 

out of rocks or will pluck hair from human's heads to floss their teeth. 

Ethnic group size: Mean troop size (range 8–68)  Including 2-4 adults and 6-11 females and their young. 

Average territory area:1.25 km^2 (.58 mi²) 

 Daily path length varies greatly between 150 and 1900 m (.09 and 1.18 mi) (Wheatley 1980; Rowe 1996). 

The design site can accommodate: 1.25 km^2/50 (individuals)=0.025 km^2/individual  
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 Site area=4072901.7 square feet (ft2, sq ft) = 0.378 square kilometers (km2, sq km) 

 0.025 km^2/individual X 15(individuals)=0.375 km^2 

Summary: About 15 Long-tailed macaques can live comfortably on the site. 
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Site inventory 

The inventory part of the project highlights five aspects of the site: “hill shade”, “lands cover”, “floodplain”, “street centerline”, 

and “site topographic”. The first is about hill shade and elevation. The designer had a preliminary understanding of the site topography 

and elevation characteristics as shown in Figure 18 below. Second, the designer considered the connection between the two sites by 

observing the elevation characteristics of the site (as shown in Figure 19).  

The figure can also help designer understand the planting characteristics and types of vegetation on the site. The third is to 

understand the types of land cover (in Figure 20). The inventory can not only help designer understand the land use around the site, but 

also help designer understand the vegetation types, vegetation characteristics and vegetation distribution in the site. The fourth is to 

investigate the floodplain (in Figure 21) to help designer know which areas in the site that need to be designed for flood control. Because 

good flood control design can protect the habitat of long-tailed macaques. The fifth is to understand the street centerline information, as 

shown in Figure 22. Understanding the vehicular circulation, traffic conditions and traffic planning can help designer play an important 

role in the master design. 
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Figure18-The elevation map and hill shade map 

Elevation and hill shade:  

 It can be seen from the "Elevation Contours map" and "Hill shade map" that there is basically not much elevation change at the 

design site. Therefore, in order to create an immersive exhibition and multi-level spatial distribution, designers need to dig or fill the 

site.  
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Designer can create different visual experiences and effects by changing the topography of the original site. (e.g.- visitors can 

view the long-tailed macaques from different viewing angle.) According to the "Hill shade map", the space of the abandoned railroad 

tracks and the exhibition of the Elephant has high elevation.  

Therefore, the designers plan to erect a cable car or sky bridge at these two points. This idea can not only expand the sight of 

tourists, but also can reduce the waste of materials. 
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Figure19-Existing topographic map 
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Site topography:  

 According to Figure 19- Existing topographic map, designer can be known that the elevation of Point 1 (Figure 19) decreases 

from north to south and west. This characteristic is consistent with the distribution characteristics of the Oak hickory community. The 

community is mainly distributed in the southern and western slopes of the midwestern forest area in USA. Therefore, the designer can 

use the original elevation characteristic to plant the Oak hickory community.  

 At the same time, the designer learned that many of Indiana’s forests (especially in the southern part of the state) have been 

dominated by oak and hickory trees for thousands of years. Therefore, the designer want to condense the vegetation characteristics of 

Indiana into this immersive design by planting Oak hickory community. When visitors stand in the point1, they can view the sea of Oak 

hickory and observe the macaques.  

 Then it is about the topographical changes of the site. In the south side, the topo change of Point 1 area is too steep, with a slope 

of 16.3%. The designer needs to ease the slope of the area to facilitate the project’s circulation design and activity venue design. The 

topo characteristic in Point 2 (Figure 19) and 3 (Figure 19) in the north are different with south area. The overall topography is very flat, 

so it is necessary to change the elevation to help the site achieve better visual sightseeing effects. At the same time, changing the elevation 

can also meet the planting characteristics of the Maple-Linden community. 
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Figure20-GIS map of land cover 

Land cover：  

 As shown in Figure 20, the site includes a large area of deciduous forest. These vegetations are suitable for the survival and 

activities of macaques. For example, long-tailed macaques like to eat seeds, rhizomes, leaves, and fruits in the forest. In the project 

design, the designer could retain the original ecological resources. Then, designers can also add other deciduous vegetation (e.g.-Maple, 
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Oak plant communities, etc.) to enrich the vegetation types of the site and enhance the ecological stability of the area.  

 Through Figure20, the designer also found that there is a large area of abandoned open space in the site. These open spaces were 

previously used by people for industrial transportation and commercial development. Although these lands are classified as developed 

land, designer still can use these lands for site construction. 

 Finally, through inventory, the designer discovered that there are a lot of barren land and developed areas around the site. The 

designer can think about how to connect the project with the surrounding development land (such as the Indianapolis Zoo). This kind 

of thinking will benefit the overall development of the project and the overall design of the zoo. 
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Figure21-GIS map of floodplain 

Floodplain： 

 According to Figure 21, it can be understood that White River is located on the west side of the site. During the rainy season, 

White River will be flooded which will affect the site. Although it can be seen in the figure that the northern part of the site is not 
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affected, but the southern and southeastern parts of the site may be negatively affected by flooding. (Although there is only a 0.2% 

chance per year) Designer could prevent hazards by changing the topo, building fence wall or installing traditional drainage systems. 
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Figure22-GIS map of street centerline 

Street centerline： 

 On the north side of the site is West Washington Street. In order to prevent the long-tailed macaques in the immersive zoo from 

being harmed by noise, the designer thought that the activity space for the long-tailed macaques should be about 50-80 feet away from 

the street (laneway). At the same time, vegetation located in this space can not only reduce the mental pressure caused by noise on the 
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macaques, but also ensure the immersive experience of visitors.  

 Next, the brown dashed line in the figure indicates the abandoned railway line. These railway lines were once used to transport 

parts and goods, but they are no longer used. In order to make reasonable use of the original resources in the site, the designer could 

turn the abandoned route into a visiting route in the zoo.  

 To the west of the site is South Harding Street. At the same time, there are a large number of commercial buildings, residential 

communities, and schools near the street. Therefore, in order for people to better enjoy the benefits of the project, designer can consider 

setting up entrances and exits on the west side of the site. Through the original city line（or drive line), people can reach the entrance 

by car, bus or on foot. 

 Finally, there is not only a traffic road (White River Park Avenue W Dr) on the east side of the site, but also a sidewalk (White 

River Trail). Designer can not only consider designing entrances and walking passages on the east side of the site, but also consider how 

to connect the White River Trail to the site. 
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Figure23- Site analysis diagram 
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Site safety and noise issues:  

Because the site is close to the surrounding communities, roadways and commercial areas, the designer needs to set up artificial 

and natural fences at the boundary of the site. Artificial fences can reduce the chance of escape of macaques, and natural fences 

(composed of trees and shrubs) can relatively reduce noise and protect the interests of both parties. 

 

Central area of the site:  

A visitor center would work best if centrally located to help connect various exhibition areas, service areas，and boardwalk. 

The use of the central area for design has two advantages: easy access and conducive to crowd gathering. The reason for designing the 

central area is that the central area can not only connect all the neighboring exhibitions, but also guide visitors to quickly find the 

direction and route of the tour according to their preferences.  In the event of an emergency, people can gather or evacuate in the central 

area. Because it is easy for people to find their own position and location in the center of the site. 

 

Site size:  

The size of the site was determined based on the habitat needs of the long-tailed macaques.  Each requires a living area of 0.025 

sq.km, which means the minimum size site required must be 6.18 acres. The site identified in Figure 23 is 0.378 sq.km. (93.41 acres). 
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This is much larger than required to allow space for visitors and the necessary facilities to support them, as well as for an increase in the 

long-tailed macaques population. Therefore, the space within the boundary of the site is sufficient for more than15 long-tailed macaques 

to survive and move. 

 

Site vegetation:  

The vegetation selection of the site is determined according to the habits and living environment of the long-tailed macaques. 

The habitat of macaques includes deciduous forest, broad-leaved forest and evergreen forest. The designer chose two deciduous 

vegetation groups suitable for macaques-Oak Hickory Community and Maple Linden Community. According to the topographical 

features, the designer planted the Oak hickory community in the south of the site. This type of vegetation is suitable for planting on the 

southern and western-facing slopes.  

 Then, Maple Linden community planted in the northern part of the site. Since the Maple Linden community is suitable for 

planting on the north and east-facing slope, so the designer changed the slope of the north area. People can see the change of slope in 

Figure 32. This design not only makes the northern part of the site suitable for the survival of the Maple Linden community, but also 

allows visitors to enjoy the visual experience caused by the elevation change. 
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Site entrance:  

The entrance to the site is determined by the elevation of the site and the surrounding environment of the zoo. According to 

Figure18, the elephant exhibition area and the northern part of site have higher elevation. At the same time, the distance between the 

two points is the shortest. Setting up a pedestrian overpass at these two places can save visitors' travel time. So, the northern area (Point 

1 -in Figure 23) is designed as the main entrance of the immersive zoo. 

 In order to make rational use of the original urban road system, the designer proposed two entrances and exits on the west side 

of the site. Considering that too many entrances and exits in the zoo may cause safety hazards, the designer proposed to set the entrance 

(Point 2-in Figure 23) on the west side of the site to be dedicated to student groups. This not only ensures the safety of the park, but also 

provides an education base for the surrounding children. Another entrance (Point 3-in Figure 23) is designed as a staff entrance. Staff 

can enter and exit the zoo through south Harding Street. At the same time, the designer proposed an exit on the east side of the site. 

Visitors can go to the Indianapolis Zoo parking lot more conveniently when they finish their immersive travel. (Point 4- in Figure 23) 

 

Site topography:  

According to the topography, the slope on the south side of the site (Point 5-in Figure 23) is relatively steep (the slope is 16.3 %). 

The elevation change trend in this area is decreasing from north side to south and west. However, the land on the north side of the site 

(label 6) is relatively flat. At the same time, the designer also learned in Figure 23 that the elevation in the center of the site is the highest. 
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Therefore, designer proposed the outdoor macaque exhibition area according to the slope feature on the south side of the site. Because 

macaques like rock climbing and jump, the area can provide good outdoor activities and hidden spaces for them. At the same time, the 

slope change on the south side of the site can also create a stronger sense of space. It can let visitors feel excited and stimulating when 

passing through the area. 

 Next is the topographic analysis on the north side of the site (Point 6-in Figure 23). Figure 19 shows that the north side of the 

site do not have much elevation change. Although a flat ground can make people feel safer and more comfortable, but it makes the 

display space lack the "landscape level". Because of the lack of obstacles and spatial changes, people can explore the entire scene in a 

short time. To avoid this issue, designer proposed increasing the slope of the northern site and also proposed increasing the sense of 

space in the exhibition area by setting up an overhead circular boardwalk. 

 Finally, there is an analysis of the central area of the site. There is a concrete foundation in the central area. So, designer proposed 

a visitor center in this area. This can not only reduce engineering requirements, but also give the visitor center a good viewing point. 

Visitors can admire the entire immersion zoo at the highest point. 

 

Site hydrology:  

The hydrological characteristics of the site are determined by the topography and contour distribution. According to the contour lines, 

the water resources in the label 5(in Figure 23) would flow from the highest point to the south and southwest side. Because water sources 
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will eventually converge at the lowest point, so A storage pond could be proposed near the lowest elevation on-site to help alleviate the 

threat of flooding. The water landscape not only plays the role of attracting visitors, purifying the environment, and defining space, but 

also provides good natural features for the macaque exhibition area. Designed a storage lake at the lowest point can also relatively 

alleviate the threat of flooding to the site. 

 Then the water resources in the label 6 also flow to the northeast side through the highest point. A water storage lake and a water 

purification system are designed in the north of the site, which not only ensures the survival needs of the macaques, but also protects 

their health. 
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Indianapolis Zoo analysis 

 

Figure24-Indianapolis Zoo inventory and analysis (Indianapolis zoo, n.d.) 

1. Connection point (Indianapolis Zoo and immersive zoo habitat):  

 The designer mentioned in Figure 18 that the elephant exhibition has the highest elevation in Indianapolis Zoo (IZ), which is 
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conducive to the erection of pedestrian overpass and aerial tramway. People can enjoy the view of the IZ and part of the immersive zoo 

habitat. At the same time, the establishment of pedestrian overpass and aerial tramway is to ensure that the surrounding traffic and 

pedestrian flow are not large. Therefore, the designer chose the interior of the Elephant exhibition as the connection point. When people 

are walking, they will not be affected by the passing vehicles and cause unnecessary danger. 

 

2. Circular tour route:  

 Designer proposed a visiting trail around the elephant exhibition. This trail combined with the original zoo tour route. It not only 

let visitors to admire the elephants, but also let visitors to reach the best pick-up point smoothly. Then because the elephant exhibition 

is located in the rear exhibition area of the IZ, people can go directly to the immersive zoo habitat through the tour route after visiting 

the elephant exhibition. This design will not let visitors miss the Indianapolis Zoo exhibition but also allow visitors to experience two 

different zoo types. 

 

3. The original macaque exhibition of the Indianapolis Zoo: 

 The Indianapolis Zoo has an exhibition for long-tailed macaques, but some design problems in this habitat during the 

investigation. These problems include: the habitat space is too small (people can read the "long tailed Macaques description" to 

understand the living space required by the species), the lack of designs to to compel visitors to stay longer, and the lack of good 
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enrichment design to keep specie get safe (there is no fence installed on the perch), and there are obvious man-made facilities in the 

habitat which affect the immersive experience of tourists. 

 

Figure25-Existing macaque exhibition at IZ zoo 

The site survey shows that the long-tailed macaque exhibit area at the Indianapolis Zoo is 23713.94 sq feet. (Equal to 0.0022 sq 

km). However, according to the research survey, each long-tailed macaque needs at least an area of 0.025 sq km. Therefore, the 

exhibition area cannot provide a good and comfortable space for the long-tailed macaques. 
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Figure26-Issues found in the IZ macaque exhibit 

 The perch is a good enrichment facility, but it is necessary to design a net on the perch to ensure the safety of the animals. 

(Prevent the macaque from being injured by falling while playing.) Although man-made facilities can well display the cultural 

characteristics of the origin of macaques, they affect people's experience of immersive tours. (Human facilities should not be shows in 

the forest, so they need to be hidden in the design) 
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Concept development  

 Concept development includes five points. 1. "Concept map study." Understanding the basic design and specification 

requirements required by the zoo helps designer planning the design of an immersive zoo habitat.  

 2. "Design specifications." The designer would be understanding the size of the facilities and barriers required in the immersive 

zoo design. Standard design can guarantee the quality of life of animals and also can effectively reduce the damage of both parties 

(tourists and macaques).  

 3. "Cross-section concept". Summarizing the barrier types suitable for "cageless" immersive zoos and primates. Suitable barriers 

can not only effectively protect visitors and long-tailed macaques, but also can create a better "cage-free" immersive experience.  

 4. "Design analysis." The designer studied design factors （such as traffic, site, and animal habits）, and then drew diagrams 

suitable for immersive zoo habitat design. These diagrams help designer understand the function of each area and determine the 

appropriate solution.  

 5. "The concept map." The designer used the previous analysis and research to determine a complete "cage-free" immersive zoo 

habitat concept map. The concept map shows important features such as the distribution of functional areas, the distribution of activity 

areas, the distribution of routes, and the distribution of natural resources of the zoo. These features could play an important decision-

making role in the final design.  
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Concept map study-understand the needs of zoo design 

Designing this project required an understanding of the basic design elements of the zoo, so the designer learned the concept 

map of zoo design. It can not only help designer understand the conditions that need to be considered for different types of barriers, but 

also help designer clarify design ideas and steps. Then in order to achieve the project's goal 2 and goal 3, the designer also learned the 

basic design elements required for the exhibition space and the outdoor visit area from the concept map. 

 The advantage of the concept map is that it can guide the designer to think about how to choose the appropriate barrier type, how 

to enhance the immersive experience, how to design a good viewing angle, how to ensure the safety of visitors, how to ensure the safety 

of animals, how to design a comfortable environment, and how to help the zoo play an educational role. 
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Figure27-Requirements for immersive indoor/outdoor exhibition design 
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Design specification 

Barrier design (Long-tailed macaque)  

Trench (moat) barrier design: It is recommended to use a V-shaped dry trench barrier with a width of 5.5 meters and a depth of 5 

meters (18 feet x 16.4 feet) in the exhibition area. (According to the researching, long-tailed macaques can jump between branches as 

long as 5 meters = 16.4feet) (Zhang Enquan and Li Xiaoyang) 

Barrier design of water body combined with wall: Build a smooth concrete retaining wall above the water. The water body is one 

meter (3.3feet) deep and the retaining wall is 2 meters (6.56 feet) high.(Zhang Enquan and Li Xiaoyang) 

Man-made wall barrier design: It is recommended to use a wall with a height of 5 meters and has a back buckle on the top. At the 

same time, vegetation can be planted on and around the top of the wall. Finally, a power grid can be installed on the wall to prevent the 

macaques from climbing and escaping. (Zhang Enquan and Li Xiaoyang) 

 

Parking space: The most common size is 8.5feet wide by 19 feet long. 

 

Public toilet/Drinking water fountains: A large number of visitors come to the zoo every day. Need to provide them with basic 

facilities, of which toilets are basic and necessary. 
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1. There should be toilet facilities near the parking area. 

2. The toilets and drinking water fountains should be evenly distributed in the zoo area along the main path of the visitors. Set up a toilet 

about 500 meters away. 

3. These facilities should be close to the path of tourists and can be camouflaged with suitable vegetation. 

4. The structure, color and texture of the exterior finishes should blend with the surrounding vegetation, that is, they should not be 

conspicuous in color or size. (Mehta and Singh) 

 

Circulation 

Main circulation: This is a wide road (usually the minimum width is 6 meters to 9 meters = 20-30 feet). A complete loop is formed in 

the zoo and reaches all the exhibition. The designer can design a single loop or multiple loops according to the size and layout of the 

zoo. The surface material is generally stone, asphalt, concrete, etc. Related landscape features include seats, drinking water and toilet 

facilities, garbage bins, etc. (Mehta and Singh) 

Secondary Circulation: This road branches off from the primary circulation road, forming a shorter loop. This type of road should have 

a minimum clearance of at least 6 meters. 
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Pathway/ Pavement 

a) Must be easy to follow, obstruction-free for the convenience of all users. 

b) Surface should be smooth and level, continuous, firm, non-slip and even. 

c) The minimum width of a clear unobstructed path should be 1.2m. 

d) Obstructions should be placed outside the path of travel, preferably along a continuous line and should be easy to detect. 

e) Resting Places should be provided along travel routes. 

f) Bollards should be painted in a contrasting color or in colored strips with clear minimum gap of 1.2m. 

g) Pathway dimensions: minimum width of a two-way wheel-chair traffic passage should be 1.8m (Mehta and Singh) 

 

Signage - the distance from one sign to the next (approximately 100- 150m) 

a) Information: Provide information on the location of the fence, facilities, and description of the behavior/behavior of visitors during 

the zoo visit. 

b) Direction: Use direction arrows and site maps to provide directions for facilities, public amenities, zoo offices, and emergency services. 

c) Identification: identify services and facilities through names, numbers, or graphic images. 
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Section concept drawing for immersive landscape barrier 

 

Figure28-Section concept drawing for immersive landscape barrier 
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Through the analysis of the site and the understanding of the habits of the macaques, the designer found that these special 

obstacles and specific site elements can effectively help the site to make a "cage-free" immersive zoo. Analyzing different types of 

barriers can help designer understand their respective advantages and disadvantages. At the same time, the designer can also propose 

the appropriate obstacle types in the design by analyzing the site information. 

 

Type 1: V-shaped dry moat design (use in the design) 

 The V-shaped moat design can create a more natural display effect, and also can prevent animals causing injuries when they are 

falling down. The moat effectively limits the range of animals' movement through height restrictions. The dry moat achieves the "cage-

free" landscape effect through space design and visual design. 

 It is suitable for outdoor exhibition of immersive zoo. Advantages: 1. Relatively natural obstacles 2. Solving the problem of 

insufficient site elevation changes and forming height restrictions 3. Preventing animals from falling and causing injuries 4. Outdoor 

exhibition has large space, it is suitable for this type of obstacles 5. Macaques can hide in moat bottom. This can alleviate the visual 

pressure caused by visitors.   

 

Type 2: V-shaped wet moat design 

 This method is to isolate animals through the combination of trenches and water bodies. Because macaques are good at swimming, 
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it is necessary to set up retaining walls or glass curtain walls on the water surface when constructing wet moats. (Prevent the macaque 

from escaping) 

 

Type 3 and 4: Water body combined with wall and glass curtain (use in the design) 

 This method uses water to limit the jumping ability of the macaque. Building a concrete retaining wall and adding a glass curtain 

wall on the water can effectively prevent the macaques from escaping. At the same time, the glass curtain wall can reduce people's 

perception of the barrier, so that visitors can have good and immersed experience during the visit. 

 

Types 5 and 6: fence design(use in the design) 

 The fence not only allows animals to get more space for activities, but also creates more opportunities for long-tailed macaques 

who are good at climbing. Although the fence will visually make visitors feel the existence of the cage, but the designer can visually 

weaken the feeling by laying vines and other vegetation. 

 This type can help designer create special outdoor exhibition areas. Advantages: 1. Belongs to semi-natural obstacles and semi-

unnatural obstacles. Give visitors a peculiar feeling 2. Prevent macaques from escaping 3. Small footprint 4. Can be well concealed by 

vegetation. 
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Type 7: Combination of glass curtain wall and boardwalk(use in the design) 

 This method not only increases the altitude of the visitors, but also expands the range of sight of the tourists. Then the glass 

curtain wall can not only help visitors better integrate into the immersive environment, but also prevent visitors from feeding. (Avoid 

injury to visitors or macaques)  

 

Type 8: Wall combined with glass curtain wall 

 The barrier design is carried out by using a 16feet high wall. Artificial rocks and vegetation can be laid on the wall to form a 

good immersive landscape. At the same time, the glass curtain wall can help visitors to appreciate the immersive view more intuitively. 
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Design diagram 

 

Figure29-Entrance and exit analysis diagram 
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1. Entrance and exit Analysis on the entrance and exit of the immersive zoo:    

 First, the designer determined the location of the main entrance. In order to connect the IZ and the design site, designer need to 

find a suitable connection point. In the Figure 29, designer choose the No. 1 position to achieve the purpose of connecting the two places. 

The chosen position has the advantage of high elevation and it allow visitors to see a better view on the pedestrian overpass or aerial 

tramway. 

 The designer then identified point No. 2 (in Figure 29) as a special entrance: The special entrance. The designer hopes that the 

school can organize children to conduct animal and science education. Therefore, the designer set up a special entrance on the west side 

of the site (Usually closed and supervised by staff). This special entrance not only ensures the safety of the zoo, but also helps children 

quickly enter the site for sightseeing and learning. Point No. 3 (in Figure 29) is proposed to locate in the southwest corner of the site. 

This position is not only connected to the boundary of the site, but also connected to the designer's preferred location for staff passage. 

There are two advantages of this design: 1. Avoid contact between staff and visitors 2. staff can quickly enter the staff passage to work 

through the No. 3 position. 

 Finally, point No. 4 (in Figure 29) was established as a site exit. The reason for choosing this location is because the exit location 

is close to the White River trail and the parking lot of the IZ. After the visitors exit from this exit, they can walk back to the IZ parking 

lot via the white river trail. This choice of location not only allows visitors to enjoy the scenery of the White River, but also helps them 

return to the pick-up point smoothly. 
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Figure30-Staff passages and workshops analysis diagram 
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2. Zoo enclosure, staff working channel and functional service areas 

 In Figure 30, the designer not only determined the zoo boundary, but also determined the best design position of the zoo fence 

and circular working channel. The main functions of the zoo fence include: 1. Safety protection, 2. Prevent animals from escaping, 3. 

Effectively isolate the natural ecological landscape in the zoo from the urban landscape. The designer chose the zoo fence to be placed 

on the periphery of the site to allow it to perform a specific function. Through analysis and thinking, the designer believes that the 

outermost periphery of the site is suitable for placing a circular working channel. Because it can not only solve the problem of 

overlapping with the zoo tour route, but also helps the staff to reach the designated location quickly and efficiently. Therefore, the 

designer believes that it is most appropriate to place it close to the boundary.  

 Next, designer determined the need for four functional service areas (Point 1.2.3.4 in Figure 30) at the four corners of the site. 

There are two reasons for the design: 1. These places will not affect people's travel efficiency. 2. These places are very close to various 

exhibition areas. The staff can handle emergency situations in time or conduct daily inspections. 
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Figure31-Distribution of the long-tail macaques 
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3. The scope and area of the site / the required area, number, and distribution of macaques  

 The overall area of the site is about 4072901.7 square feet=0.378 square kilometers. According to the research, each macaque 

need 0.025 square kilometers to live. Through calculation, it can be concluded that the site can provide a comfortable living environment 

for about 15-20 macaques. Because part of the area in the site needs to be provided for human use (such as the visitor center or service 

area), in order to ensure that the macaques have enough activity area, the designer has divided four exhibition areas (Point 1.2.3.4) in 

Figure 31. The sufficient area can not only ensure the life needs of the macaques to the greatest extent, but also allow the exhibition to 

show different functions. No.1 is located in an area with lush vegetation, the establishment of an outdoor natural exhibition area is 

conducive to the life of the macaques and the immersive experience of the audience. No.2 is located at the junction of natural vegetation 

and abandoned outdoor space, so designer can use these conditions to build an indoor exhibition. The exhibition can provide a shelter 

and indoor entertainment space for macaques. Designer could set up an indoor exhibition in No.4. When flying animals (such as eagles) 

come to the immersive zoo, the macaques can randomly choose any indoor exhibitions to avoid them. No.3 is between No.2 and No.4, 

so this area could be used as a special outdoor exhibition. The designer chose four exhibitions the activity space for macaques, and 3-5 

macaques were placed in each exhibition. Although the number of macaques at this stage makes the exhibition very empty. However, 

considering the fast reproduction speed of long-tailed macaques and their future survival needs, the designer chose to implement a 

phased growth plan. In the initial stage, the zoo adjusts the number of macaques by observing their behavior. Afterwards, the total 

number of macaques in the could be controlled at about 30. 
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Figure32-Distribution of water sources and vegetation 
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4. Distribution of water sources and vegetation  

 Figure 32 shows a moderate amount of slope on the southern half (Site 1). At the same time, its elevation change decreases from 

north side to south and west side. This topographical change feature is suitable for the distribution characteristics of the Oak-hickory 

community (the community is mainly distributed in the southern and western facing slopes of the mid- western forest area). 

 Then the designer also learned that the northern most half of the site (Site 2) is pretty flat. The designer can change the slope 

through manual intervention. At the same time, the change can make the topography of the Site 2 lower to the north and west side. This 

topographical feature conforms to the distribution characteristics of the Maple-Liden community. Because the water flow will not only 

converge from the highest point to the lowest point, but also the direction of its flow will be perpendicular to the contour line.  

Therefore, the designer could establish water ponds in the two lowest areas on the south and north sides of the site. This idea not 

only solves the problem of water source treatment and collection on the site, but also provides basic ecological needs for the macaques. 
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Figure33: Railroad usage diagram 
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5. The use of railways 

 The site was originally a GM stamping plant. The plant disassembles and transports auto parts on the site. Therefore, there are 

several railway lines in the site. Following the closure of the factory in 2011, the southern half of the site became part of the abandoned 

plant. Although the original plant buildings were demolished, the original railway lines were retained. In Figure 33, the designer has 

selected one of the lines (green dashed line) for the immersive zoo design, and the remaining lines (black dashed line) would be removed. 

 This green line can not only help the immersive zoo connect various exhibition areas and habitats, but also increase the immersive 

experience and pleasure of visitors. Electric railcar（or hand-cranked rail car) are proposed on the original railroad tracks, so that visitors 

have the opportunity to view the habitat of the long-tailed macaques through different sightseeing tools. Demolishing the existing 

railroad does not obstruct the circulation system - instead, it removes barriers that bisect the site and allow optimum utilization of the 

site for the macaque exhibit areas.  
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Figure34: Industrial Land Utilization diagram 
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6. Utilization of industrial land 

 As a result of past industrial activities, the site is now a brownfield. For the safety and well-being of the macaques and human 

visitors, all contaminated soil, structures, etc. shall be remediated prior to implementation. In Figure34, a part of the concrete foundation 

of the No. 1 position could be reserved and remedied. The existing concrete slabs on-site could be repurposed as foundations for proposed 

facilities such as visitor centers.  

Then, in order to ensure that the long-tailed macaques have enough living space, the concrete foundation of the No. 2 position 

may be cleaned and demolished. Designer proposed to replant vegetation (Oak-Hickory community) in this area. 
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Figure35-Main visitor routes/visitor center design 
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7. Design of main visitor routes/visitor center design 

 People can learn from figure35 that the long-tailed macaque exhibition area of the "cage-free" immersive zoo could be divided 

into four areas. Therefore, in order to allow visitors to visit all exhibition areas smoothly, the designer decided to plan a main road in 

Figure35. The establishment of main roads is not only conducive to the layout of the buildings in the zoo, but also facilitates the 

organization of visitors and improves the efficiency of visitors' tours. When congestion may occur during holidays, the main road can 

ensure the efficiency and safety of visitors. 

 Then there is the design of the visitor center. The advantages of establishing a visitor center in the center of the site are: 1. The 

design helps to increase the comfort of visitors 2. The central area can be combined with the adjacent exhibition area for special design 

3. It is conducive to the evacuation and gathering of visitors (the shortest distance, The fastest time for visitors to return to the meeting 

point) 
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Figure36-Diagrams overlay 

Diagrams overlay: 

 The designer followed the seven design diagrams (Figure 29-35) to roughly determine the visit mode and planning design of the 
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immersive zoo. First, the entrance and exit design considered the relationship between the location of the zoo and the Indianapolis Zoo. 

At the same time, the design also considers the relationship between the location of the zoo and the residents of the city, the surrounding 

environment, and the main municipal transportation. The location of the staff's entrance and exit is also determined according to the 

traffic location and urban traffic routes. Then the designer established the fence, the circular working channel, and the location of the 

special service area through the scope of the site (red dashed line). A good zoo fence can not only protect animal safety and prevent 

them from escaping, but also play an effective role in visual isolation. On the premise of ensuring the quality of visits by visitors, the 

circular working channel and service area can allow the staff to conveniently carry out work and ensure the operation of the zoo. Next 

is the location and scale of the animal exhibition area. Designer determined the size and quantity of the exhibition area through animal 

habits and natural conditions. A reasonable and practical exhibition area not only considers the needs of macaques, but also meets the 

needs of visitors. The designer also establishes water landscape design and vegetation planting locations through topo research. The 

design uses the elevation change to condense the two major vegetation communities of Indiana into the site. After understanding the 

original situation of the site, the designer used the remaining resources of the site to add more highlights to the zoo design. The designer 

not only eliminated potential problems in the original site, but also expanded an interesting tour route. Based on visit efficiency and the 

distribution of exhibition areas, the designer planned a main tour route. Then based on visitor safety and service considerations, a visitor 

center was set up in the center of the zoo. When these diagrams are superimposed, the designer obtains a basic design diagram that 

satisfies the framework of the immersive zoo. 
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Figure37-The entire organization includes action routes, regional distribution, and site planning 
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Drawing steps: 

 The designer superimposed the design diagrams in Figure 36 to form a preliminary design plan. Then in Figure 37, the designer 

improved the overall plan of the zoo by adding details into the design. The designer first determined the location of the zoo, fence, and 

circular channel according to design requirements and work efficiency. 

 The designer also determined the entrances and exits based on the surrounding environment and traffic line conditions. (Point 

1.4.5.6-in Figure 37) Then the designer decided the location and scale of the exhibition area (Point 3-in Figure 37) based on site 

conditions, tourist needs, immersive landscape needs, animal welfare and display content. Next, the designer planned the main tour route 

according to the visit efficiency and safety standards. 

 After that, the designer planned the visitor center and rest area (Point 7-in Figure 37) based on the safety and comfort of visitors. 

Finally, in order to ensure the operation of the zoo, the designer set up a special service area and staff office area in Point 8. The above 

steps briefly describe the various stages of the immersive zoo planning and at the same time help the designer to draw the concept map 

afterwards. 

 

The action route of long-tailed macaques: 

 The designer used a channel design similar to Figure 38 to connect the four long-tailed macaque exhibition areas. This design 

can not only realize the connected state of the area and ensure that the animals have enough activity areas, but also allow visitors to see 
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the macaques in different areas. In order to ensure the design concept of the "cage-free" immersive zoo, the designer used wooden 

materials for the channel design. Because the experience of visitor will affect the overall visiting experience, adding natural features is 

conducive to enhancing the experience of the immersive exhibition area.  

The reason for using wooden materials is because the color and texture of the surface of wooden materials are relatively natural, 

so that people might perceive them as less abrupt when viewing. At the same time, Vines could be planted on these wooden structures 

to help present a more natural character.  

Figure38-Animal exhibition areas and the main lines of action  Figure39-Example about Aerial passage of macaque (Lerner, n.d.)                                      
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Concept drawing 

  

Figure40-Final concept drawing 
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The number corresponds to the Concept drawing  

1. Pedestrian overpass 

2. Aerial tramway 

3. Circle corridor 

4. Overhead wooden boardwalk  

5. Ecological Lake 

 

6. Hand-cranked rail 

7. Glass- enclosed boardwalk 

8. Visitor center 

9. Resting area 

10. Circle air corridor 

11. East Indoor exhibition 

 

12. Exit 

13. Animal hospital 

14. Special service area 

15. Circle working channel 

16. Macaque's playground 

17. Special outdoor exhibition 

18. West Indoor exhibition 

19. Office and parking lot 

20. Animal breeding area 

21. Secondary entrance (student 

group) 
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Figure41-Functional space diagram 

1. The functional space diagram helps communicate the proportion, scale, and layout of different functional areas. At the same time, 

designer can also use Figure45 to understand the interrelationship of various exhibition areas. 

 



95 
 

 

Figure42-Circulation diagram 

2. Figure 42 shows all routes of the site. The key considerations of the circulation design are one-way, coherence, guaranteeing the visit 

effect, the organization of visitors in the zoo, and avoiding overlapping of working roads and visiting roads. 
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Figure43-Water body and forest diagram 

3. Diagram not only demonstrates the distribution of water bodies, but also helps the designer to think about the detailed design around 

the water. In Figure 43, it can be seen that the vegetation coverage is very dense, which shows that the natural conditions of the site 

basically meet the survival needs of the macaques, and the vegetation also helps the site form an immersive natural landscape. 
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Final design 

 The final master plan (Figure 44) for the "cage-free" immersive zoo habitat is a result of a thorough site analysis and conceptual 

design diagrams and sketches. The project design is a combination of circular patterns and curves. The designer used the circle as the 

main pattern because of the meaning of the circle itself. In China, the meaning of circle includes perfection, nature, harmony, and endless 

life. The designer hopes that long-tailed macaques (or other animals) and humans can coexist harmoniously in a "cage-free" immersive 

zoo. The curve was used for two other reasons: (1) It echoes the road shape of the Indianapolis Zoo and the curved boundary of the 

White Riverbank, (2) The curve has the advantages of flexibility, vividness, coordination, and aesthetic value. In the design, the curve 

can connect the scattered scenery into a whole. So, it is believed that incorporating curves in the zoo design can also connect the 

exhibition and the visitor center very well. Then there is an introduction to site planning. The design divides the site into a southern 

visitor area, a northern visitor area and a visitor center through spatial and functional planning. (Divided by the visitor center-can be 

viewed in Figure 44) The northern visitor area would be connected to the Indianapolis Zoo. At the same time, the area also introduces 

pedestrian overpass, aerial tramway, water purification system, circular corridor, glass-enclosed boardwalk, Maple-Linden community, 

hand-cranked rail car. The southern visitor area include circular overhead boardwalk, "The world in the cage," abundant entertainment 

facilities, habitat design, Oak-hickory community, and indoor exhibition area. After that is an introduction to the display area. The 

designer added another exhibition on the basis of the conceptual design, so the final design included five special exhibitions. In the final 

masterplan (Figure 48, next page), designer proposed a completely open outdoor exhibition in the northern side. The designer used the 
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original vegetation resources and water resources to design this exhibition area. Because this outdoor exhibition is the first exhibition 

area appreciated by visitors, so designer proposed a borderless and outdoor exhibition in order to contrast with the design style of the 

IZ. Next is the introduction of the "The World in a cage" exhibition. The exhibition is located to the south of the visitor center. The 

difference from other exhibitions is that the exhibition area is half-indoor and half-outdoor. Although the exhibition has a lot of outdoor 

space, it is surrounded by fences and vines. Visitors can experience the illusion of being surrounded by the exhibition imprisoned sounds 

too harsh and understand the importance of immersive "cageless" design. This is why it is named "Cage in the World. " Then is an 

introduction about the two indoor exhibition areas. Although the designer has designed two indoor exhibition areas, but there are certain 

differences in the sightseeing items, scenery, and functions in each exhibition. In the indoor exhibition area on the west side (near Point 

19, Figure 44), visitors can feel the fun of the "underwater world", and then in the indoor exhibition on the east side (near Point 10, 

Figure 44), visitors can enjoy the sight of macaques playing on the single-plank bridge and boulders. The fifth outdoor exhibition is 

located to the east side of the visitor center. Because of the significant topographic changes, designer designed a circle air corridor in 

this area. The designer used the changing topographic and viewing platforms of different heights to provide visitors with a multi-angle 

viewing experience. The following design drawings help to demonstrate the cage-free immersive zoo habitat design that provides a new 

and exciting macaque exhibit experience for all visitors. The creative arrangement of suitable/native plantings, efficient circulation 

routes, attractive natural obstacles, and active indoor areas and rest areas, visitors will experience the long-tailed macaques in an 

environment designed to meet or exceed their life needs. 
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Masterplan 

 

Figure44- The masterplan of the “cage-free” immersive zoo design 
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14. Entertainment area (perches) 

15. Circular air corridor 

16. "The World in a Cage" 

17. Flowerbed 

18. Visitor Center  

19. Indoor logistics management area 

20. Animal shelter/management area/office area 

21. Animal breeding area 

22. Tourist visiting area 

23. Special entrance 

24. Energy system management area 

25. Water purification system/Circular corridor 

 

The number corresponds to the Master design  

1. Pedestrian overpass 

2. Wooden Boardwalk 

3. Employee access and fence wall 

4. Aerial Tramway 

5. “The west lake” and “Monkey Island” 

6. Glass-enclosed Boardwalk 

7. Dry moat 

8. Feeding facilities placement area 

9. Hand-cranked rail car/lounge (departure or arrival area) 

10. Indoor exhibition area for macaques 

11 Animal Hospital 

12. Logistics management area 

13. Overhead channel of macaques 
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Figure45- Visitor services and wayfinding diagram 
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This diagram attempts to clarify the design of visitor services and wayfinding. Figure 45 not only helps illustrate the route, 

direction, and service facilities (including toilets, trash cans, drinking water stations), but also can clear understanding of the location of 

the parking lot.  

The immersive zoo not only serves animals, but also serves visitors. The design provides visitors with a comfortable, convenient, 

and safe tour route on the basis of providing humanities education. 
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Figure46-Visitor Circulation Diagram 
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In Figure46, the designer clearly described the primary visitor route, the secondary visitor route, and the tram route of the "cage 

free" immersive zoo. Visitors can enter the zoo by walking or by aerial tramway.  

The primary visitor route connects the main exhibition areas, service areas, and smoothly guides visitors to the zoo's exit. The 

secondary visitor route provides a choice for visitors with different needs. visitors can travel through secondary route according to their 

own time and preferences. 
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Figure47-Service access diagram 
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In Figure47, the designer drew the service access diagram. The blue dotted line represents the perimeter service road. staffs could 

use this route to provide service and maintenance for the zoo. Because this route is on the periphery of the zoo, it could avoid the overlap 

between the working route and the visitor route.  

This design ensures the efficiency and safety of the service road. Then the blue arrow is the service access point, where the 

maintenance vehicle can enter the maintenance facility through the access point. 
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Figure48-Long-tailed Macaque’s route diagram 
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In Figure48, the designer shows the intended route of the macaque. The coherent route shows the project makes reasonable use 

of the site and provides a good space for the macaques.  

Then the diagram also shows the location of the tunnel in each exhibition area through arrows. Macaques was not only can enter 

and exit the exhibition area through these tunnels, but also multiple entry points can ensure the action efficiency of the macaques. A 

certain number of entry points can avoid congestion and conflicts. 
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Figure49-Vegetation distribution diagram 
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Figure 49 shows the two plant communities (Maple-Linden to the north, Oak-Hickory to the south). The entire site is not only covered 

by natural landscape, but the two communities represent the primary vegetation types of native to Indiana.  
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Part1-A bridge between the two zoo worlds 

Because the Indianapolis Zoo and the immersive zoo are connected by aerial tramway and a pedestrian bridge (Point 2. 8- in 

Figure 50), so people can choose the way they want to get to the immersive zoo. On the way to the site, visitors can see the fence wall 

that is protecting the zoo (Point 10- in Figure 50) and employee access road (Point 7- in Figure 50) that is serving the entire zoo. After 

arriving in the zoo, people can not only go to other exhibitions by hand-cranked rail car (Point 3- in Figure 50), but also can go to the 

wooden pavilion (Point 14- in Figure 50) and viewing platform (Point 13- in Figure 50) via the wooden boardwalk (Point 11- in Figure 

1. Observation deck with 

lift/Entrance 

2. Aerial Tramway 

3. Hand-cranked rail car 

4. “Monkey Island”   

5. Maple -Linden community 

and Lawn  

6. The rock pile  

7. Employee access road 

8. Pedestrian bridge 

9. “The west lake” 

 

10. 8’ Fence wall 

11. Wooden boardwalk 

12. Circular access and seats 

13. Visitor’s lounge and 

observation deck 

14. Wooden pavilion  

15. Water purification 

system 
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50). When walking on the boardwalk, visitors could get different experience from the Indianapolis Zoo. People can enjoy immersive 

scenes composed of natural elements. Such as "Monkey Island" (Point 4), Maple-Linden community, the rock pile (Point 6) and "The 

west lake" (Point 9- in Figure 50). 

 

Figure51- Section 1(not to scale) 
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Figure53- Borderless exhibition in the northern 
area and glass-enclosed walkway 

 

Focus area noted in red: glass-

enclosed walkway 

Perspective A- Glass-enclosed boardwalk 

 

Figure52-People tour on the glass-enclosed boardwalk 
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Perspective A introduction 

1.Safety Management- The safety of visitors is ensured through glass-enclosed walkways. 

2.Educational facilities-The educational equipment set up inside the glass boardwalk can help visitors learn more about macaques and 

"cage-free" immersive zoos when visiting.  

3.Glass enclosed structure- Visitors can observe the long-tailed macaques through the one-way mirror. At the same time, laying glass 

on three sides of the channel can ensure that visitors have enough vision during viewing.  

4.Living environment -Maple-Linden community will be planted in the outdoor exhibition area. It is not only a native vegetation of 

Indiana, but this vegetation can also help macaques to establish natural barriers and habitats. 

 

Design response to goals (Perspective A) 

Goal1- Uses the original vegetation resources of the site to create an immersive landscape  

Reason a- The site originally had maple trees and deciduous forest vegetation. Those original resources help the site to establish an 

"ecological habitat".  

Goal2- Build a "cage-free" immersive zoo and reduce the pressure on the macaques  

Reason a- One-way mirrors can reduce the pressure on macaques from human sight.  

Reason b-The installation of fences and glass reduces the harm of visitors to the macaques. (e.g.- Can't throw food or harmful substances 
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to macaques)  

Goal3- Ensures the safety of tourists and provides an immersive experience  

Reason a- Planting green plants is to create a natural barrier between visitors and macaques.  

Reason b- Through the combination of glass-enclosed boardwalk and natural obstacles to ensure the safety of visitors.  

Reason c- The establishment of a glass boardwalk increases the immersive experience of tourists (the material is transparent, and the 

sight of visitors get not blocked)  

Goal4-Bringing closer the relationship between humans and long-tailed macaques while increasing people's awareness of the 

protection of macaques  

Reason a- Good viewing angles provide visitors with wonderful trips. This design increases people's exploration of nature and interest 

in animals.  

Reason b- Educational signs are set up in the passage for tourists to visit and learn. 
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Part2-Outdoor space, Indoor space, and “The world in a cage” 

The first thing to introduce is the indoor exhibition. The function of the exhibition is not only to protect the macaques and provide 

a comfortable living environment, but also to provide visitors with good viewing conditions. The mud area (Point 11- in Figure 54) and 

the "underwater world" (Point 14) in the exhibition area can provide play areas for macaques. And people can explore the indoor 

landscape through the wooden "conveyor belt" (Point 13) and the open workshop (Point 17). The designer also proposed the outdoor 

1. Music fountains /water 

purification system   

2. “Trouble-free” flower bed    

3. Checkerboard green space   

4. Visitor Center with outdoor 

lounge   

5. Dry moat   

6. Oak hickory community   

7. “The world in a cage” with 

circular sightseeing tower   

8. A playground for Macaque   

 

 

 

9. Wooden pergola   

10.Malple- Linden community    

11.Mud flat   

12.Circular landscape corridor  

13.Wooden “conveyor belt”   

14.The underwater world   

15.Indoor visitor hall   

16. Indoor logistics management 

area 

17. Open workshop (visitor can 

enter) 
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environment into a green space suitable for macaques. When macaques are playing in the playground, the Oak hickory community 

provides them with shade.   

Then "The world in the cage" area covered by vines also brings visitors a different visual experience. People could stand on the 

circular sightseeing tower (Point 7) to enjoy the scenery from different angles. When people are tired from walking, they could gather 

in the visitor center. Visitors can not only enjoy the beauty of the sea of flowers in the “Trouble-free “flower bed (Point 2). but also 

listen to the wonderful music at Music fountains (Point 1). 

 

Figure55- Section 2(not to scale) 
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Perspective B- "The World in a Cage" 

Figure56-Consider the relationship between animals and people in nature 

 

 

 

Figure57-Southern exhibition area and "The 
World in a Cage" design details 

Focus area noted in red: The viewing 

platform in "The World in a Cage" 

exhibition 
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Perspective B introduction 

1.The outer fence- its purpose is to allow visitors to experience the difference between the "world in a cage" area and the surrounding 

immersive exhibition area.  

2. Inner fence- the fence inside the exhibition area is to protect the safety of macaques and visitors. It can prevent macaques from hurting 

people or tourists feeding food to animals. 

3.Recreational facilities (climbing frames and trees)- The design of combining natural and man-made recreational facilities not only 

allows macaques to perform more complex activities, but also increases their stay time in the area.  

4.Viewing mode (looking down/looking up/looking directly)- visitors can watch the natural environment and the activities of the 

macaques through different angles and heights on the air corridor.  

5.Natural environment (Oak-Hickory community)-Large areas of grass and dense Oak Hickory would create a more natural atmosphere 

in the exhibition. 

 

Design response to goals(Perspective B) 

Goal 2: Establish an immersive zoo habitat. Improve the welfare of macaques. 

Reason a- Covering natural vegetation on the internal fence to form a "cage-free" exhibition area. 

Reason b-internal fences can reduce the chance of visitors harming macaques. 
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Reason c-The external fence prevents macaques from being harmed by other predators. 

Goal 3: To ensure the safety of visitors while providing them with an immersive experience. 

Reason a- The zoo uses fences and protective net to ensure the safety of visitors. 

Reason b- Visitors would enjoy different viewing experiences through special viewing points (they can observe through the protective 

net covered by vines). 
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Part3- Viewing corridor and Indoor exhibition hall 

In the immersive scene, the winding plank boardwalk (Point 2- in Figure 58) not only increases the viewing time of visitors, but the 

undulating viewing platform also enhances the viewing effect of the zoo. People in the outdoor exhibition area can enjoy the natural 

views created by the "Confluence" Lake (Point 3), the Maple-Linden community (Point 1) and the Oak hickory community (Point 

5).Then on the way to the indoor exhibition area, visitors could also see the ground entrance, dry moat (Point 7) and the dangling channel 

(Point 6).  

1. Maple -Linden community    

2. Belvedere with circular plank 

Boardwalk   

3. “Confluence” lake (collect the 

rainwater from North to South)   

4. Wooden perch with protective 

net   

5. Oak hickory community     

6. Dangling channel   

7. Dry moat   

8. A two-story belvedere  

 

 

 

9. Monkey Island in the 

mid-lake     

10.Night isolation area   

11.The giant rock pile   

12.Single-plank bridge for 

macaque   

13.Interactive lecture hall/ 

restaurant   

14. The roof of indoor 

exhibition hall 
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The purpose of the dry moat is to ensure the distance between the macaques and visitors. The ground entrance and dangling 

channel are purpose to ensure the freedom and movement requirements of the macaques. When entering the indoor exhibition area, 

people can view the life and entertainment of the macaques in a safe state. For example, the macaque playing in the single-plank bridge 

(Point 12) and swimming in the lake. After that, in order to ensure the safety of the macaques, most of the entertainment facilities inside 

and outside the exhibition area are set up with fences and protective net. 

 

Figure59- Section 3(not to scale) 
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Perspective C-Indoor exhibition (The elevated boardwalk) 

Figure60-Indoor exhibition and indoor sightseeing activities 

 

 

 

Figure61-Eastern exhibition area and design 
details of the indoor exhibition area 

Focus area noted in red: design 

details of the indoor exhibition. 
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Perspective C introduction 

1.Educational facilities-the establishment of a knowledge panel can not only enhance visitors' awareness of nature protection, but also popularize 

natural knowledge to children.  

2.Oak Hickory-It is not only a native species of Indiana, but also suitable for planting in macaque habitats (e.g.-provide food, climbing facilities, 

shelter, shade).  

3.Indoor exhibition space-Natural resources create a living space suitable for macaques. The immersive indoor exhibition can not only reduce the 

survival pressure of the macaques, but also help them withstand the cold weather.  

4.Safe distance and protection-the distance between the trees and the elevated boardwalk exceeds the maximum bounce distance of a macaque. The 

railings of the boardwalk can also prevent visitors to harm the macaque.  

5.Boardwalks with different heights-Visitors can appreciate the indoor scenery and macaque activities from different angles. 

 

Design Response to Goals(Perspective C) 

Goal2- Has completed the establishment of a "cage-free" immersive habitat. The quality of life of long-tailed macaques is 

improved.  

Reason a- Reduce potential for harm to macaques through regional restrictions (appropriate height of boardwalk and distance from trees).  

Goal3- Ensures the safety of tourists and provides them with an immersive experience.  

Reason a- To ensure the safety of visitors through guardrails and natural obstacles.  
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Reason b- by changing the height of the visiting place to provide tourists with more viewing opportunities.   

Goal4-Help make tourists aware of the importance of protecting long-tailed macaques.  

Reason a- People increase their interest in the natural environment and long-tailed macaques through wonderful indoor travel.   

Reason b- To help visitors learn about animals by setting up educational panels in the boardwalk or resting pavilions. 
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                                                                                                Part 5: Conclusion    

 

 

 

 

 



128 
 

Conclusion 

In today's society, many zoos still have deviations in their business philosophy. They too often think that animals are just money-

making tools. At the same time, these zoos did not apply the concept of "landscape immersion" to their design (such as the Indianapolis 

Zoo). Therefore, the designer used research to help the abandoned site next to the Indianapolis Zoo be designed into an immersive zoo 

that is suitable for animal survival, respects nature, and can guide the development of the animal industry. 

Then the whole creative project formulated four research goals during the process. The four goals are: 1. Use the original site 

resources to create an immersive zoo. At the same time connect with the Indianapolis Zoo. 2. Design a "cage-free" immersive zoo. The 

design needs not only to reduce the stress of the macaques but also to increase their welfare. 3. Establish a zoo that can ensure the safety 

of visitors and provide them with an immersive experience. 4. The design not only allows people to have a deeper understanding of 

long-tailed macaques, but also improves people's awareness of nature protection. These four goals would run through the entire project 

research and design. The following is a summary of the key points of this creative project.  

The research consists of four parts. The first part is about how to create a "cage-free" design. The designer discovered that dry 

moats, wet moats, V-shaped trenches, “barrier camouflage,” technological methods, and a combination of natural/man-made barriers 

can be used to create a cage-free site design. The second part is about how to build an immersive exhibition area. The result is that the 

use of natural materials, rational design of routes, establishment of visual impairment, and the use of technology are the keys to design 

it. The third part is how to ensure the safety and welfare of animals. Visitor management, barrier design, physical facilities, and living 
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environment design are all key factors affecting animal safety and welfare. The fourth part is about how to build a friendly bridge 

between people and animals to achieve the purpose of conservation education. This part explains in detail that "telling stories", increasing 

audience interest, enhancing sensory stimulation, and designing special exhibitions can effectively achieve the purpose of education. 

 After studying through the creative project, the designer uses these principles to realize the immersive design. First, the designer 

created a "natural habitat" suitable for the long-tailed macaques by using the original deciduous forest resources and topographical 

features. Secondly, the design makes reasonable use of the abandoned site to help the zoo establish functional areas. After that, the 

project also effectively combined the two sites through pedestrian overpass and aerial tramway. Through a series of investigation, 

analysis and design, the designer completed the Goal 1. The designer used the topography, the original natural conditions, and the habits 

of the macaques to select the appropriate site and connection points. Then the designer connected the Indianapolis Zoo and the site well 

by designing a reasonable route and Aerial tramway. 

In order to achieve Goal2, the project not only borrow the knowledge of the first part of the creative project study (one-way glass, 

water resources, suitable vegetation, topography) to realize the "cage-free" site design, but also reduced the traces of artificial cages 

through visual effects and space design. After that, the project also protected the long-tailed macaques from other organisms through a 

natural barrier. When macaques are threatened or feel visual pressure, they can escape through vegetation, dry moats, and lakes. At the 

same time, elevated boardwalk, natural isolation belts, and fences also ensure the safety of macaques.  
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Then, the project carefully designed breeding areas, management areas, visiting areas, shelters, and enrichment facilities in all 

corners of the site. The design of these functional areas not only protects the welfare of animals, but also conforms to the staff's action 

policy. The designer helped the project to complete Goal 2 through ecological environment design and functional area design. 

 The project also borrow the knowledge in the third part of the creative project (barrier design and physical facility design) to 

achieve the project's Goals 3. The designer proposed a dry moat to build a natural barrier between visitors and the long-tailed macaques. 

At the same time, the project planted appropriate greening beside the dry moat to form a natural barrier. These barriers are meant to 

ensure the safety of visitors. Not only that, but the safety of visitors is also protected by glass-enclosed boardwalks, elevated boardwalks, 

and wooden fences. These fence designs can not only protect visitors from the interference of long-tailed macaques, but also provide 

visitors with different visiting experiences and viewpoints. The design of these man-made facilities and natural barriers helped the 

project achieve Goal 3.  

 Finally, Goal 4 was achieved through the knowledge of the fourth part of the creative project. The zoo has increased visitors' 

understanding of long-tailed macaques through vegetation planting, immersive travel, and educational facilities. In terms of vegetation 

planting, the designer chose to plant some vegetation types that fit the topographical characteristics of the site. For example, Maple-

Linden community was planted on the north side of the site and Oak-Hickory community was planted on the southern side of the site. 

These vegetation communities can not only help macaques to create a suitable living environment, but also provide visitors with 

education on natural knowledge. Because of this topographical vegetation planting method, two important vegetation communities in 

Indiana are planted in this immersive zoo. When people come to visit, they can feel the strong local vegetation characteristics of Indiana.  
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The design also provides visitors with a wonderful experience through a coherent travel route. People can not only overlook the 

zoo design on the aerial tramway, but also observe from multiple angles through the glass-enclosed boardwalk. Afterwards, visitors can 

also experience a different visual experience by admiring indoor exhibitions and outdoor exhibitions. For the aspect of education, the 

project complied with the main theme of the zoo design: Education and study. The project not only placed educational panels in 

pedestrians, boardwalk, and rest areas, but also set up an education center in the site. The project provides scientific education to visitors 

through reading, watching, and listening. Through systematic planning and design, the project finally realized Goal 4. 
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Future research 

The "cage-free" immersive zoo project considered safety, entertainment, sightseeing and education, but the design did not 

consider the internal operation service design and animal visibility. The project needs to focus on these design elements in the subsequent 

zoo design. In terms of operational service, the future zoo design needs to consider safety design, space penetration design and animal 

transportation design. In terms of visibility, the zoo can optimize the exhibition through a combination of technology and design. 

 Then in the future design, more and more activity areas and entertainment facilities will be established according to the 

preferences and habits of animals. These new area designs can not only effectively reduce the visual pressure of animals, but also 

increase the exposure of animals. In addition, the zoo design should also consider the density of animals in the site. While ensuring the 

comfort of animals, the zoo needs to consider the number of animals in the exhibition area. A certain number of animals could help the 

exhibition achieve better visit results. 

 At the same time, the use of modern technology to create cage-free immersive landscapes is also a good design method. 

Technological means can not only deepen visitors' visual, tactile, and auditory experience, but also help the exhibition area create a 

more immersive environment. In the future design, how to truly realize the cage-free immersive design is still a problem need to be 

solved. It is hoped that in future projects, animals can roam in an open and unfettered environment. 

 Finally, the future society needs more zoos to take on the responsibility of awakening the awareness of environmental protection 

and biological protection. In the future, people should not only build a multi-functional immersive zoo, promote the beautiful magic of 
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animals, and provide an environment conducive to the survival of wild animals, but should also develop in a sustainable direction. It is 

hoped that people can make cities and nature coexist harmoniously through the combination of tourism and education. 
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Plants: Deciduous Forest 1 
Maple-Linden community 

Trees: Canopy (over 48') 

Scientific name: 
Acer nigrum 
Acer saccharum 
Castanea dentata 
Cladrastis lutea 
Fagus grandifolia 
Fraxinus americana 
Liriodendron tulipifera 
Quercus borealis 
Tilia americana 
Tsuga canadensis 
 

 

Trees: Understory (12-48') 
Scientific name: 
Amelanchier canadensis 
Carpinus caroliniana 
Cornus alternifolia 
Hamamelis virginiana 
 

 

 

 

Common name: 
Sarsaparilla  
Spring beauty 
Lady Slipper Orchids 
Violets 
Wood lily 

Common name: 
Black Maple 
Sugar Maple. 
American Chestnut 
American Yellowwood 
American Beech 
White Ash 
Tuliptree 
Northern Red Oak 
American Linden 
Canada Hemlock (Eastern) 
 
 

Shrubs: (6-12') 
Scientific name: 
Dirca palustris 
Ficus carica (invasive 
but Long-tailed 
macaques prefer it) 
 
 
 

Common name: 
Atlantic 
Leatherwood 
Edible fig 
 
 
 

Shrubs: (less than 6') 
Scientific name: 
Symphoricarpos alba 
 
 

Common name: 
Common Snowberry 
 

Herb Stratum: 
Scientific name: 
Aralia nudicaulis  
Claytonia lanceolata  
Cypripedium 
kentuckiense  
Heuchera 'Frosted Violet'  
Trillium grandiflorum  
 
 
 

       
  

Common name: 
Shadblow Serviceberry 
American Hornbeam 
Pagoda Dogwood 
Common Witchhazel 

Ground Layer: 
Common name: 
Club mosses  
True mosses 
Morels 
Puffballs 
 
 
 

 

 

Figure62-Distribution map of 
Maple-Linden community in the 
United States (Bill. Boon. & Groe. 
Harlen, 1990) 

Figure63-Suitable location in the 
site for planting (Maple-Linden 
community) 
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Plants: Deciduous Forest 2 
Oak- Hickory community 

Trees: Canopy (over 48') 

Scientific name: 
Carya ovata 
Magnolia acuminata 
Prunus serotina 
Quercus alba 
Quercus coccinea 
Quercus imbricaria 
Quercus muhlenbergi 
Quercus velutina 
 

Trees: Understory (12–48') 
Scientific name: 
Aesculus glabra 
Cornus florida 
Ostrya virginiana 
Rhamnus cathartica 
Viburnum lentago 
 

 

 

 

 

Common name: 
Shagbark Hickory 
Cucumbertree Magnolia 
Black Cherry 
White Oak 
Scarlet Oak 
Shingle Oak 
Chinkapin Oak. 
Black Oak 
 
 

Common name: 
Ohio Buckeye 
Flowering Dogwood 
American Hophornbeam 
Common Buckthorn 
Nannyberry Viburnum 
 

Shrubs: (6-12') 
Scientific name: 
Lonicera tatarica 
Zanthoxylum americanum 
Ficus carica 
 
 
 

Common name: 
Tatarian Honeysuckle 
Common Pricklyash 
Edible fig 

Shrubs: (less than 6') 
Scientific name: 
Rhus aromatica 
Ribes cynosbati 
Viburnum rafinesquianum 
 
 

Common name: 
Fragrant Sumac 
Pasture Gooseberry 
Rafinesque Viburnum 

Vines: 
Scientific name: 
Celastrus scandens 
Lonicera dioica 

Common name: 
American 
Bittersweet 
Limber Honeysuckle 

Herb Stratum: 
Scientific name: 
Aralia nudicaulis  
Arisaema triphyllum  
Claytonia lanceolata  
Clematis 'Rooguchi'  
 

Common name: 
Sarsaparilla  
Jack-in-the-pulpit 
Spring beauty 
Purple clematis 

  

  

   

  

 

  

      
    

Ground Layer： 
Common name: 
Club mosses  
True mosses 
Morels 
Puffballs  

Figure64-Distribution map of 
Oak- Hickory community in 
the United States (Bill. Boon. 
& Groe. Harlen, 1990) 

Figure65-Suitable location in the 
site for planting (Oak- Hickory 
community) 
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