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Introduction 

In the 21st century, the use of entertainment in a form that is designed to 

educate as well as to amuse an audience has been greatly adopted in many disciplines 

and places. Numerous ways can be used to embed lessons in some common form of 

entertainment to educate a large number of audiences such as 3d and 4d theatres, 

multimedia techniques, etc. For example, an audience at a museum might be guided 

through nature tours that entertain while educating participants on animal life and 

habitats. 

Promoting education by using entertainment techniques and tools has made a 

great impact on the development of societies including Saudi Arabia's society. In Saudi 

Arabia, many institutions and organizations, such as museums, have been competitive in 

seeking creative ways to apply this concept in different aspects of education. The 

Science and Technology Center, built in the 1990s, has played an important role in 

taking the lead in introducing education via entertainment in the city of Jeddah, one of 

the most active cities in the country. In addition, the National Museum in Riyadh, Hejaz 

Railway Museum in Madinah, and Abdul Raouf Khalil Museum in Jeddah are important 

examples which had a great impact on raising the level of awareness in Saudi Arabia's 

history and achievements by using interesting display and interactive methods in 

presenting its objects, stories, and theories. 

Fig.l The Science And Technology Center, Jeddah Fig.2 National Museum, Riyadh, Saudi Arabia 
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Saudi Arabia has succeeded in designing and building museums, nonetheless, it 

has no aquariums or marine centers to educate participant about life under water. A 

report written by the Hydrographic Survey Department (HSD} has stated that "The 

Kingdom of Saudi Arabia has an extensive coastline of approximately 3502 km and has 8 

major ports (industrial and commercial} of which 5 are on the Red Sea coast and 3 on 

the Arabian Gulf coast." ((HSD}, 2005} Hence, a city on Saudi Arabia's coastal line would 

be a great location to build the first aquarium and marine center. 

Jedd�h is the 2nd largest city in Saudi Arabia and a major urban center of 

western Saudi Arabia and the main starting point of pilgrimages to the Islamic Holy cities 

of Makkah and Madinah. It is named "the Bride of the Red Sea" and situated on the 

coast of the Red Sea, one of the most beautiful coastlines in the world. It is renowned 

for its beautiful offshore coral reefs and Red Sea marine life. that contains beautiful 

coral reefs. Divers come from all over the world to see those coral reefs. This city that 

has changed a lot in the last few years; from a city based on an industrial port to a major 

touristic attraction city in Saudi Arabia that offers a unique mix of cultural heritage and a 

young, lively, eventful atmosphere. 

Fig.3 Jeddah's Coast, Saudi Arabia Fig.4 Jeddah's Coral Reefs 
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In summary, the project proposed in this paper has selected Jeddah as the 

location for the aquarium and marine center to be built for the following reasons: First, 

the large numbers of tourists that visit Jeddah, where 2.5 million foreign pilgrims visit 

Jeddah every year (Jeddah Travel Information). Secondly, Jeddah has many tourist 

attractions such as theme parks, shopping center, restaurants, sightseeing sites, and 

beautiful nature. 

Fig.5 shopping center in Jeddah Fig.6 Restaurant In Jeddah 

Jeddah is missing an aquarium and a marine center to attract the large number 

of tourists that are fond of its coral reefs and under water marine life. This paper will not 

give the right type and size of the aquarium that is supposed to be in Jeddah according 

to the lack of resources and capabilities. A project as important as this requires 

extensive surveys and researches that take a lot of preparation and a long time. 

However, because of the emerging need for this project, my research has adopted all 

the resources possible to start this project. Some obstacles have limited the 

advancement of the project such as the simple data gained from the incomplete project 

of Jeddah's Aquarium in which many of the services were missing in comparison to my 
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proposed aquarium project. In my project, I tried to combine all needed services and 

facilities according to the intentional standards. 

The project's main contribution is will benefit the local residing community in 

Jeddah in specific and the city's outside visitors in general. The idea behind this project 

is mainly to educate and attract people to the beauty of the Red Sea shore of the city of 

Jeddah and other sea shores in the world. This project presents Jeddah's visitors and 

locals who will sea see the product of this Aquarium and Marine Center Project a design 

that will capture the city's culture and tradition without altering the city's original 

architectural vocabulary and urban entertainment elements. In short, the building will 

have a spectacular design that combines old and new, traditional and modern. 

In the following chapters, this paper will discuss the aquarium and marine center 

project comprehensively from different angles. Chapter 1 discusses the point of 

definition and objectives, and the need of aquariums in Saudi Arabia in general and 

Jeddah in particular. Chapter 2 discusses site selection. Chapter 3 discusses the 

aquarium's space programming and zoning. 
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Chapter One 

Project Definition and Objective 

The Aquarium and Marine Center is a public attraction which will be exhibited, 

for a first time, in Saudi Arabia and particularly in the city of Jeddah. It will be a cultural 

achievement and educational facility enriched with knowledge, which portrays 

fascinating architectural design that reflects Islamic art and culture. The main building is 

comprised• of three main attractions: the Aquarium, the Discovery Place and the 

Theater. This chapter defines the project concept and philosophy and its objectives 

supported with three case studies from around the world. 

1.1 Project Definition: 

An aquarium is a place where things that live in water are showcased. It is a 

museum for people to see aquatic life. In the aquarium there are millions of organisms 

that inhabit the waters. For example, there are animals with scales or without, animals 

with bones or boneless, animals that take on different forms during the stages of their 

life, animals that use lungs, animals that use gills, animals that prefer groups, animals 

that work solo, animals that can bite; an abundant variety of plant life; and those 

organisms that seem to border animal and plant, and much more to be discovered in 

the waters and about the waters. (Kishimoto, 2002) In addition, an aquarium is a 

popular tourist attraction throughout the world. It is an entertaining, intriguing and 

educational experience for all visitors' ages. 
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1.2 Concept and Philosophy: 

The main concept behind this project is to raise the awareness of local and 

international visitors of the beauty of the Red Sea shore, and raise the knowledge of 

environmental parameters. Thus, to accommodate new project functions that fulfill the 

current social need for an aquarium. The design concept was based on enhancing the 

traditional city model area around the project, and recreating a new focal attraction 

point within the old Jeddah's urban fabric and architecture. Moreover, adding to 

Jeddah's urban architecture a new look and a beautiful detail within a flexible 

framework to avoid imitation and repetition. Generally, the Aquarium and Marine 

Center will attract tourism and enrich the culture by offering local residents and foreign 

tourists a world-class extravagant entertainment attraction. 

1.3 Objectives of the Project 

The Aquarium and Marine Center activities are dedicated to spreading 

knowledge and presenting facts related to the environment which encourages people's 

care and commitment in preserving the marine life of the Red Sea in particular and the 

Indian Ocean which feeds the Red Sea in general. The project's objectives can be listed 

as follows: 
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o To be an entertaining, educational, and scientific institution featuring exhibits

and programs of the highest standards, offering engaging guest experiences, and

promoting the conservation of aquatic biodiversity throughout the world.

o To restore and preserve the Red Sea marine environment.

o To benefit to the city and the region.

o To create fun, engaging, and educational experiences for everyone.

o To be one of the World's most engaging aquarium experience.

1.4.1 Historical Review and Background: 

A public aquarium is the aquatic counterpart of a zoo, housing living aquatic 

species for viewing. Most public aquaria feature tanks larger than those which could be 

kept by home aquarists, as well as smaller tanks. Since the first public aquariums were 

built in the mid-1800s, they have become popular and their numbers have increased. 

Most modern accredited aquaria stress on conservation issues and educating the public. 

1.4.2 Historical Review: 

The first known aquarists were Sumerians who kept fishes in artificial ponds 

approximately 4500 years ago. People would often create their own ponds, containing 

fish and supply it with fresh seawater. Aquariums nowadays are created in large sizes to 

display diverse varieties of marine life. Many of the modern aquariums and marine 

centers are built underwater to allow guests and researchers to have a closer encounter 

with different marine life in their natural habitat. This collection of aquariums and 
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marine research centers illustrate how architects have incorporated the idea of water 

when designing their structures. (Aquariums and Marine Research Centers) 

Then the first public aquarium was opened in London Zoo in May 1853; the 

"Fish House", as it came to be known, was constructed much like a greenhouse. P.T. 

Barnum quickly followed in 1856 with the first American aquarium as part of his 

established Barnum's American Museum, which was located on Broadway in New York 

before it burned down. 

http://en.wJkipedia.org/wiki/Public aquariums - cite note-Brunner-1, In 1859, the 

Aquaria! Gardens were founded in Boston. A number of aquaria then opened in Europe, 

such as the Jardin d'Acclimatation in Paris and the Viennese Aquarium Salon (both 

founded 1860), the Marine Aquarium Temple as part of the Zoological Garden in 

Hamburg (1864), as well as aquariums in Berlin (1869) and Brighton (1872). 

The old Berlin Aquarium opened in 1869. The building site was to be Unter den 

Linden (along a major avenue), in the center of town, not at the Berlin Zoo. The 

Aquarium Unter den Linden was a three-story building. Machinery and water tanks were 

on the ground floor, aquarium basins for the fish on the first floor. 

The Artis aquarium at Amsterdam Zoo was constructed inside a Victorian 

building in 1882, and was renovated in 1997. At the end of the 19th century the Artis 

aquarium was considered to be state-of-the-art, as it was again at the end of the 20th 

century. 

The oldest American aquarium is the National Aquarium in Washington, D.C., 

founded in 1873. This was followed by the opening of other public aquaria : San 
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Francisco (Woodward's Garden, 1873-1890), Wood Hole (Science Aquarium, 1885), New 

York (Battery Park, 1896-1941), La Jolla (Scripps, 1903}, Detroit (Belle Isle, 1904-2005), 

Philadelphia (Fairmount Water Works, 1911-1962), San Francisco (Steinhart Aquarium, 

1923), Chicago (Shedd Aquarium, 1929). For many years, the Shedd Aquarium in 

Chicago was the largest aquarium in the world, until the Georgia Aquarium in Atlanta 

opened. 

In 2005, the Georgia Aquarium, with more than 8 million US gallons (30,000 m3
;

30,000,000 liters) of marine and fresh water, and more than 100,000 animals of 500 

different species opened in Atlanta, Georgia. The aquarium's notable specimens include 

whale sharks and beluga whales. 

Fig.7 Detroit aquarium 1890-1910 

Fig.8 Shedd Aquarium Chicago 

... .. 

Fig.8 The London Zoo Fish House at Regent's Park, 

circa 1857 

Fig.10 Interior View From Shedd Aquarium 
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1.5 Case Studies 

Nowadays, lots of aquariums have been built and made the cities they were built 

in an important focal attraction point. In my research, I examined three outstanding 

aquariums as case studies and showed how they have affected the cities they were built 

in from a social perspective. The aquariums are namely the Georgia Aquarium in the city 

of Atlanta in the state of Georgia in the country of United States of America (2003 -

2005), the Oceanarium in the city of Lisbon in Portugal, and Okinawa Churaumi 

Aquarium ir'l the city of Okinawa in Japan. After that, I analyzed all three case studies 

according to their project content and space program. Each project has its own concept 

and philosophy, those project are as follows: 

1.5.1 The Georgia Aquarium in Atlanta, Georgia in the United States, {2003- 2005 ) 

Fig.11 Georgia Aquarium Exterior Fig.12 Georgia Aquarium 

�1 � Geol'gia Aquarium Site -Master Plan 

Fig.13 Georgia Aquarium 

Site Plan 

The Georgia Aquarium in Atlanta, Georgia, United State is the world's largest 

aquarium. It drew more than 3.6 million visitors in its first year alone. The mission of the 

Georgia Aquarium is to be an entertaining, educational and scientific institution 

featuring exhibitions and programs of the highest standards, offering engaging and 
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entertaining visitors' experiences, and promoting the conservation of aquatic 

biodiversity throughout the world. 

Fig.14 Georgia Aquarium Largest 

Window In World 

Fig.15 Whale Shark At Georgia 

Aquarium 

Fig.16 Tunnel to view 
whale shark exhibit 

The 500,000-sq.-ft facility, which contains the largest volume of water housed 

inside an aquarium structure, was conceived with a central atrium space from which five 

major exhibit spaces radiate, displaying a wide range of salt and freshwater species from 

around the world. These exhibit spaces contain more than 75 individual exhibit tanks 

ranging from hundreds of gallons to millions and housing more than 120,000 animals of 

over 500 species. With a total water volume of over eight million gallons, the Georgia 

Aquarium ranks as the largest in the world. 

Fig.17 Georgia Aquarium 

Exterior 

The five displays are called 
-:-------..galleries and include: 

......... . , .... 

•·<'�\�·� -_.f!I_ 

Fig.17 Georgia Aquarium Floor Plan 
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The architect, Thompson, Ventulett, Stainback & Associates, Inc., envisioned an 

exterior fac;:ade resembling the bow of a huge ship breaking through a large rolling wave. 

While the interior hosts the largest five galleries, Correll Center for Aquatic Animal 

Health, 4D Theater , Cafe , Food Court and Gift Shops . The five galleries depict five 

different habitats, ranging from arctic to tropical, those galleries are : Georgia Explorer, 

River Scout m Cold Water Quest , Ocean Voyager and Tropical Diver .Each gallery is 

easily identified by an icon and signage at the entrance: Georgia Explorer has a 

lighthouse; River Scout displays a cascading waterfall; Cold Water Quest has an ice-

covered cliff; Ocean Voyager offers a peek window into the huge habitat; and Tropical 

Diver has two video screens displaying the perspective of a fish on a reef. Unlike most 

aquariums, the Georgia Aquarium does not follow a linear layout, instead allowing 

guests to decide their own path and the order in which they visit each gallery. 

Fig.18 Steel Fab's 30 model of the steel for 

Atlanta's Georgia Aquarium. 

Fig.19 Erection of the bow of the "ship" 
supported by a 24-in.-round HSS leaning at 

approximately 15°. 
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The complex geometry was required for the sides of the "ship" and the "waves," 

with many curved, sloping walls and roofs. Horizontal and vertical radii varied from as 

little as 7 ft, 6 in. to as much as 2,500 ft. Massive and direct exposure to corrosive 

saltwater called for using reinforced concrete to build the large exhibit tanks, exhibit 

floors, filtration areas, and other "wet" areas. Structural steel was identified early in the 

design as the material of choice for the exterior walls and roof structure. Lateral loads 

are transmitted through braced frames from the roof down to concrete shear walls. 

Complicating the process was the fact that the aquarium exhibits were still being 

designed at the same time column layouts were being conceived. To provide maximum 

flexibility for future exhibit changes, the exhibit designer requested that columns within 

the exhibit areas be minimized. Steel detailing and fabrication was sequenced to 

accommodate the early turnover of exhibit areas, allowing aquarium management the 

maximum time for tank preparation, waterproofing, and acclimation for the animals. 

Long spans were required in several areas of the aquarium. The most challenging 

long span work was over the Ocean Voyager exhibit, the largest single enclosed 

aquarium tank in the world with maximum clear spans in excess of 170 ft, the main roof 

trusses support a movable gantry and a hoisting system to provide the animal 

husbandry staff access to 100% of the tank's top surface. The bottoms of the trusses 

were located a minimum of 20 ft above the top of the tank. However, the gantry 

structure was suspended down to travel within about 2 ft of the water's surface. 
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Fig.20 Georgia Aquarium 
Recognition Rotunda 

Fig.21 The 6.2 million gallon 
Ocean Voyager exhibit. 

The size, number, and angles of skylights played a significant role in the roof 

framing. Many of the animals and exhibits rely heavily on natural light, and skylights as 

large as 5,000 sq. ft, made of special low filter glass, bring sunlight into the exhibit 

spaces. Sun studies specified that the skylights had to be canted at certain angles to 

absorb maximum seasonal light. 

A few stories below the aquarium are the corridors, control rooms, service and storage 

areas, offices, and open areas that house the critical systems and equipment that keep 

the aquarium operating and the fish thriving. These life support systems (LSS) include 

huge mixing tanks-each with a capacity of more than 65,000 gallons-that create the 

salt water for the aquarium's exhibits, as well as the reclamation tanks that store and 

recirculation the water every ninety minutes. RCK Controls designed and installed most 

of the Georgia Aquarium's LSS systems including the Open Ocean Recovery System, 

which collects, filters, cleans and returns the reclaimed water. 

For the Georgia Aquarium to transport, process, and reuse its water requires a 

host of water treatment equipment, hundreds of pumps, and over 61 miles of piping. 
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Water is carried from the salt water mixing tanks to the exhibits and then back to the 

reclamation tanks. Along the way, the water is treated through the use of carbon filters 

(which strip out chlorine and fluoride) and protein skimmers, large tanks used to collect 

the water and remove any dissolved organic compounds (DOC) through a process called 

fractionation. Fractionation occurs when massive amounts of tiny air bubbles are 

injected into the water by a high pressure water pump and air valve. The rising air 

bubbles act as a lift, allowing DOC particles to attach to the bubbles and hitch a ride to 

the top of the protein skimmer, where they are captured in a collection cup and rinsed 

away via a jet spray. 

Fig.22 Protein skimmers Fig.23 Dissolved organic 
compounds are collected at the 
tip of the protein skimmers and 

disposed of. 

Fig.24 Protein skimmers 

The Georgia Aquarium has 59 of these protein skimmers and each is equipped 

with its own on-board 1/0. A mix of analog and digital connections to injector pumps, 

spray down valves, and pH and ORP (oxygen reduction potential) sensors and other 

components on this equipment, effectively enable each of the individual protein 

skimming processes plus a lot more. 

In such cases, a graphical user interface, designed by RCK Controls, gives a 

straightforward presentation of all of the processes taking place with the protein 
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skimmers, mixing tanks, pumps and other equipment. Wireless connectivity enables 

mobile LSS staff carrying handheld units to receive alarm data instantly should any of 

these aquarium systems need servicing. 

Through the superior framing and scheduling advantages of structural steel, the 

"good ship" Georgia Aquarium was completed on time-within a 27-month span-and 

has been a smashing success since its launch. In the first nine months following its grand 

opening, it entertained more than three million guests, far surpassing the projected first 

year attendance of two million. 

Ocean Voyager - Journey with Giants, built by The Home Depot, is the largest single 

habitat in the world, holding 6.33 million gallons of water and thousands of animals. It 

measures 284' long x 126' wide x 30' deep at its largest points. Guests are given several 

views at different angles into the large exhibit, including a 100-foot long tunnel that 

surrounds guests with water and animals on three sides. The gallery also features one of 

the largest aquarium viewing windows in the world, giving guests an amazing view of 

four whale sharks, the largest fish in the world.The Georgia Aquarium is the only 

aquarium to display whale sharks outside of Asia. The Aquarium is also home to the 

largest collection of giant grouper, potato grouper, humphead wrasse, tarpon, giant 

trevally, batfish, sawfish, blacktip reef sharks and wobbegong sharks. No other aquarium 

in the country has ever attempted the variety and size of fish in this major exhibit. 

Cold Water Quest - The Chilly Unknown, presented by Georgia-Pacific Corporation, 

features animals in both indoor and outdoor exhibits. From the icy waters of the polar 

regions to the temperate seas of California, South Africa and south Australia, this part of 
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the world is home to an abundance of plants, invertebrates, fish and marine mammals. 

Within the gallery, whose entrance is marked by a snow-covered cliff, guests can gaze at 

charismatic beluga whales, California sea lions, sea otters and a giant pacific octupus. A 

pop-up viewing window in the African penguin exhibit gives guests an opportunity to get 

up-close with the animals. Weedy sea dragons, one of the most intricate animals in the 

Aquarium, practice the art of disguise in their exhibit. Collectively, the animals in Cold 

Water Quest give visitors a glimpse of the rich variety of life found in cold ocean waters. 

Tropical Diver - The Coral Kingdom, presented by AirTran Airways, creatively displays 

collections as a gallery of living art. Here, time slows down as guests view graceful 

jellies, curious garden eels and other jewels of the sea. The gallery, whose entrance 

features an underwater perspective of the habitat, was designed to be peaceful and 

relaxing, from the fish and tropical coral reefs within to the lighting and music 

throughout. Deeper into the gallery, guests are mesmerized by an enormous and 

brightly-lit reef, filled with artificial and live corals. This 164,000-gallon exhibit is the 

largest living coral reef exhibit in any U.S. aquarium, and it is home to thousands of 

vibrantly-hued blue, purple, pink, yellow, orange, green and red tropical fish. This 

recreation of a pacific barrier reef is completed by an overhead synthesized crashing 

wave. 

River Scout - Freshwater Mysteries, presented by Southern Company, gives guests an 

opportunity to discover a wide diversity of animals found in the rivers of Africa, South 

America, Asia and even in Georgia. River Scout is the only freshwater gallery in the 

Aquarium while the other 98 percent of the Aquarium is composed of saltwater. This 
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gallery presents a themed environment of waterfalls, logjams and the only overhead 

river featured in an aquarium, giving guests an unusual perspective. Guests are greeted 

by a colorful display of African cichlids before moving on to a variety of electric fishes, 

found in the rivers of Africa and South America. A pop-up window allows kids to get an 

up-close look at the razor-sharp teeth of the piranha. Capping off the gallery, guests are 

amused by the highly sociable Asian small-clawed otters, the smallest of all otters, 

which climb and swim about with numerous toys. Collectively, the gallery provides a 

look into the diversity of the freshwater lakes and rivers from around the world. 

Georgia Explorer - Discover Our Coast, presented by SunTrust Bank, is a highly 

interactive gallery that includes a large children's play area, a simulated shrimp boat and 

five touch pools featuring bonnethead sharks, cownose rays, horseshoe crabs, sea stars 

and shrimp. In this gallery, whose entrance is marked by a lighthouse, guests can 

explore the coast of Georgia, discovering Atlantic spadefish and robust redhorse 

suckers, which were believed to be extinct for more than 100 years before being 

rediscovered in the Oconee River in 1991. Guests are met by exhibits within the gallery 

that feature loggerhead sea turtles and fishes of Gray's Reef, an underwater area off the 

Georgia coast designated a National Marine Sanctuary. Throughout the gallery, guests 

are entertained and educated by the important animals that live along the Georgia 

coastline. 

18 



The Correll Center for Aquatic Animal Health 

The Veterinary Services & Conservation Medicine Program, a cooperative 

endeavor between the Georgia Aquarium and the University of Georgia (UGA), is the 

largest facility to integrate a veterinarian teaching hospital into an aquarium. The Correll 

Center for Aquatic Animal Health is a 10,500 square-foot facility that provides a unique 

opportunity for research that will improve husbandry methods for animals, gain a better 

understanding of aquatic species and apply new discoveries to the conservation of 

aquatic life. 

The 4D Theater 

The 40 Theater is one of the most advanced in the world, employing interactive 

seats and unique special effects that are built into the theater itself. By creating a set of 

"4D" effects that are synchronized to the film production, the 40 Theater adds another 

layer of immersive fun for audiences. Playing in the 40 Theater is Oeepo's Undersea 30 

Wonder show presented by AT&T. Join Oeepo, an orange garibaldi fish and the 

Aquarium's mascot, as he takes the audience on an undersea adventure with a variety 

of entertaining characters, including friendly sharks, singing sea turtles and playful 

dolphins. The theater holds up to 250 guests per show, with multiple shows per day. 

Admission to the Theater is $5.50 for adults and $4.00 for children (age 3-12). 

Behind the Scenes Tours Behind the Scenes Tours allow guests to see a different angle 

of the world's largest aquarium including: special views from the top of the various 

exhibits, learning how salt water and crashing waves are created, discovering how the 
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massive filtration system works and viewing the husbandry commissary, vet clinic and 

surgical room. Tickets are $50 per person on top of admission. 

Oceans Ballroom 

Located just steps from downtown Atlanta, the Georgia Aquarium is the ideal 

venue for receptions, banquets, conferences, weddings and more. With a variety of 

well-planned event spaces and a 1,600-car parking deck, this dynamic destination can 

comfortably host everything from intimate receptions to large events for up to 6,000 

guests, making meeting and event planning easy. Breathtaking ocean views provide the 

backdrop in the Aquarium's sophisticated Oceans Ballroom. With two large aquatic 

observation windows, guests find themselves face-to face with exotic fish and animals 

from every corner of the globe. Flexible in design, yet grand in nature, the Georgia 

Aquarium is the premier Atlanta meeting facility. The 16,400 square-foot ballroom 

anchors the Aquarium's event space and can comfortably seat 1,100 for dinner or 

accommodate up to 1,500 for a reception. More intimate spaces provide the perfect 

ambience for private gatherings. 
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1.5.2 The Oceanarium ,Lisbon, Portugal 

Fig. 25 The Oceanarium in Lisbon, Portugal 

This oceanarium is a museum of marine Biology located in Parque das Na<;:oes, 

Lisbon, Portugal. This beautiful aquarium sits on the Targus river. The building was 

completed and opened in 1998 and it was the centerpiece of the 20th Century's last 

World Fair, themed "The Oceans, a Heritage for the Future", and eternally binds Lisbon 

to the Oceans. The oceanarium is the second largest oceanarium of the world and 

contains an impressive collection of species - marine birds, mammals, fish and other 

marine organisms and it host over than one million visitors per year. 

This Oceanario was designed by a team from Cambridge Seven Associated for 

the Expo 1998, lead by the American architect Peter Chermayeff, the space remembers 

an aircraft carrier and is installed in a port, surrounded by water. During EXP0'98 it was 

known as the "Ocean's Pavillion" and it was one of Expo's most popular attractions. In 

October 1998 Oceanario opened to the public, establishing a lifelong connection 

between Lisbon and the Ocean while bridging the past, dedicated to its discovery, and 

the future, filled with research and conservation activities. 
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The complex consists of two main buildings: one administrative structure 

and the aquarium. The aquarium is connected to the land by a bridge. The structure is 

comprised of stone piers, steel masts, and cables supporting a roof of glass sheets .This 

oceanarium were the first aquarium ever to incorporate world ocean habitats within a 

single environment, with impressive recreations of various ocean ecosystems. They are 

all separated from the main tank by invisible acrylic walls, giving the impression that all 

the creatures are swimming in the same space. 

Fig. 26 administration and exhibited 

This building space is divided into four zones that represent the habitats 

of the four oceans: Atlantic, Pacific, East Indian and Antarctic, including their fauna and 

flora. In the centre of the building lies an impressive 1,000 m
2 

and 5,000 m
3 

tank with 

four massive 49 m
2 

acrylic windows on its sides. Smaller focus windows are strategically 

located around the tank, ensuring that the view to the Global Ocean is a constant 

component of the tour throughout the exhibit space. The central tank houses sharks, 

rays, and chimaeras. Vertebrate fish housed in the main tank include various tuna, 

barracudas, groupers, moray eels, and one of the main attractions - a large Sunfish.The 
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four towers around the central tank of the building house four different habitats with 

their native flora and fauna: the North Atlantic rocky coast, the Antarctic coastal line, 

the Temperate Pacific kelp forests, and the Tropical Indian coral reefs. Each of the four 

sides of the building features artificial landscape, beautifully crafted into geological 

perfection, simulating the geographical habitats represented in each corner. Throughout 

the first floor there are additional 25 thematic aquariums with each of the habitats' own 

characteristics. These habitats benefit from natural sunlight, but different layers of 

filtering mc1terial were applied to the gigantic glass panels, therefore adjusting the 

intensity of light to each habitat's needs. in total, the Lisbon Oceanarium counts with 

over 16.000 animals and plants and about 450 species. 

From both an architectural and engineering perspectives, as from the 

biological and exhibits point of view, this project is stems from two principal themes. 

These two concepts interlace beautifully as science and human values come together 

and emphasize the importance of the delicate balance between man and nature: "One 

Ocean" and "Life beyond imagination". 

Francisca Menezes Ferreira in "Pavilhao dos Oceanos - Exposi�ao Mundia/ de Lisboa de

1998" 

Like most modern aquariums, the Oceanarium continuously develops new 

educational activities, focused on today's environmental challenges, which are the focus 

of the aquarium. The aquarium is promotes knowledge of the Oceans by educating 
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visitors and the public about the necessity of protecting Natural Resources. This is one 

of the reasons why the Oceanario supports multiple scientific research projects. 

Pollution and overexploitation of natural resources were some of man's actions 

that the founding fathers of EXP0'98 had in mind as they envisioned a large public 

aquarium. This aquarium was to maintain and perpetuate the message from Expo'98 

while strongly supporting and contributing towards an enhancement of Portugal's 

cultural and educational heritage. All in all, the design of the Oceanarium rather than 

the size that makes it outstanding. 
I 

The Lisbon Oceanarium is, since its inception, closely linked the theme of 

conservation of the oceans. The design was oriented to the observance of good 

environmental practices in order the importance of interventions at the rational use of 

natural resources, optimizing the consumption of water and energy, implementation of 

cleaner technologies and the promotion of appropriate final destinations of waste 

produced in order improvement of environmental performance of the company. 

Reinforcing these best practices and contributing to other companies will follow our 

example, by minimizing the impacts environmental pollution caused by its business 

activities, the Lisbon Oceanarium assumed, as a strategic axis for your development, 

implementation of an Integrated Quality Management and Environment, structured 

according to the rules Management NP EN ISO 9001:2000 (Quality Management 

Quality},NP EN ISO 14001:2004 (Environmental Management Systems} and Regulations 

EC No. 761/2001 and EC No. 196/2006 (EMAS System Eco-Management and Audit 

Scheme}. With the publication of the Environmental Statement is intended to give 
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known to the public in a clear and transparent, all policies, procedures and practices of 

Quality and Environment in Lisbon Oceanarium, S.A. 

Exposure 

"The concept of the exhibition is as follows: the ocean is a system and planet has 

really only one ocean. The great oceans the world, that humanity called the Atlantic, 

Pacific, Indian, Arctic and Antarctic, can be viewed as a single mass water, which 

occupies 70% of the planet's surface, while the continents and islands are slowly floating 

rafts adrift. it had been decided to put a large volume of seawater in the center of the 

main building of the Oceanarium and frame it with shows representing different parts of 

the ocean, several areas change. Also, the choose of the square geometry , an 

unidirectional manner in within which we could combine four oceans in one. also, the 

used of the corners is to provide coastal areas with different representation of 

terrestrial/ aquatic and we linked the corners are other visually through the underwater 

area of the square. 

Thus, the Lisbon Oceanarium is to contribute to the conservation of the oceans 

at the global level, promoting it to stimulate the emotional and intimate contact 

between the visitor and the marine environment in a fun, inspiring and educational. The 

location of the main building, inside the Dock Olivais, evokes the image of a ship is ready 

to sail, and the access bridge to the Oceanarium the quay to a fascinating journey to the 

world environment. The Oceanarium provides the discovery and immersion in the world 

environment. Inhabited by about 8000 animals and plants of more than 450 species, the 

Oceanarium is composed of five main habitats A large central square tank with about 
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5000 m3 of saltwater, representing the Global Ocean, and four habitats Coastal 

reproduce the rocky coast of the North Atlantic, the Antarctic coastal areas, the kelp 

forest of the Pacific temperate and coral reefs of the tropical Indian Ocean. Twenty-five 

tanks thematic further illustrate particular characteristics of each habitat. Altogether, 

the Oceanarium consists of 30 tanks display containing more than 7000 m3 of seawater. 

A visit to the Oceanarium is divided into two floors. Upstairs (Figure 1), and the Global 

Ocean can visit four rooms that represent the interaction Land / Sea in each of the four 

Oceans: Atlantic, Antarctic, Pacific and Indian Oceans. Arctic Ocean is not represented 

here because it is a mass of cold water that has no land or the land directly linked. 

The path on the ground floor (Figure 2) is repeated in the same direction (reverse

clockwise). Visitors will observe, by same order, the underwater environments of the 

habitats Atlantic, Antarctic, Pacific and Indian Oceans. The behavior of many species 

already known to terrestrial environments, having previously, can now be known and 

observed under water. 

Support Structures 

The building Oceanarium has five levels , those level are : 

- Level 0.0 1· Equipment to support systems of life large tanks, storage tanks for

water systems pumping and filtering, emergency generator and engineering

management.

- Level 4.8 32 water systems for conservation and maintenance of animals 

conditioning, laundry rooms and laboratories for biologists. 

- Level 15.6 1 .Offices of biologists and technicians and access to the central tank.
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- Level 19.2 m :Four technical rooms for housing care units air.

- Level 24.0 m :Chillers and water treatment plant open air terrace.

There is also a support building with three levels (linked to the Oceanarium building by a 

bridge with two levels): 

- Level 0.0 ,1 :Technical areas and storage, shop Oceanarium and four areas of

licensed restaurant.

- Level 4 8 Center events (meetings prepared to host meetings, conferences,

congresses and exhibitions), classrooms for the Education & ramp and exit the

building Oceanarium.

Level 8.4 m and 12 O r ·Administrative services of the Oceanarium, reception and 

direction. Terrace outdoor rooftop. 

Fig. 27 Exhibits Lower Level 

27 



Fig. 28 Exhibits Upper Level 

Fig. 29 Quarantine level 

Fig. 30 Location Aerial View 
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1.5.3 Okinawa Churaumi aquarium, in Okinawa, Japan 

Fig.31 Okinawa Churaumi Aquarium in Japan 

Okinawa Churaumi Aquarium is the second largest aquarium in the world, 

behind the Georgia Aquarium in Atlanta, the aquarium is part of the Ocean Expo 

Commemorative National Government Park located in Motobu, Okinawa, Japan. 

Churaumi Aquarium is designed to introduce a variety of marine life from Okinawa's 

seas by displaying individual categories. In addition , The aquarium has the world's 

largest window measuring 8.2 by 22.5 meters that holds 7,500-cubic meters (1,981,290 

gallons} of water. The Okinawa Churaumi Aquarium first opened its doors on 1 

November 2002 in Ocean Expo Park. Its name was chosen from a total of 13,897 public 

votes, which had been sent in from all over Japan. The two syllables of the aquarium's 

name, "chura" and "umi" mean beautiful and ocean in the Okinawan dialect 

respectively. 
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Fig.32 The World's Largest Fish Tank In Okinawa 

The new Okinawa Churaumi Aquarium has been designed by architect Yukifusa 

Kokuba, one of Japan's most famous and respected designers. The Okinawa Churaumi 

Aquarium appears from the outside as a modernistic oriental concrete structure, but on 

the inside, concrete walls give way to walls of water as aquariums and displays offer 

visitors a peak into the underwater world of the deep blue sea. furthermore , The 

creators of Okinawa Aquarium had an objective for this aquarium : to bring the ocean to 

the land. To achieve bringing the sea to the land, Yukifusa Kokuba created a structure 

that is capable of housing a multitude of diverse ecosystems: from warm water roof-top 

coral gardens to tanks that replicate the ocean's darkest depths. On completion the 

aquarium comprises 77 separate tanks, together holding an astounding ten million tons 

of seawater. 

30 



Fig.33 Okinawa 
Churaumi Aquarium 

Exterior View 

Fig.34 Okinawa Churaumi Aquarium Exterior View 

Inside the aquarium, dozens of tanks ranging in size from small to gigantic 

house thousands of fish and sea life from every depth .The aquarium has three theme 

zones designed in four stories: the giant, warm Black Current ("Kuroshio") zone, living 

Coral Reefs zone and the two deep sea areas located on each side of the Ryukyu Islands. 

The exhibits have been designed to allow visitors to start at the beach and gradually 

journey down into the deep sea world, as if taking a dive themselves. Through these 

exhibits, visitors can experience the beauty of the sea and its precious value. 

The Journey: 

Once you enter Churaumi, the tour starts on the fourth floor and works its way 

down toward the first floor. The fourth floor is known as the "Invitation to the Great 

Sea." On this floor, visitors are given a top view into a coral sea tank . The fourth floor 

also has a surface-watching tour. 

The first exhibit on the third floor is called "Life in Inoa." Inoa is the specific 

oceanic area surrounding Okinawa. This is underwater petting zoo with starfish, sea 
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urchins, shells, and other safe sea life found around Okinawa's coral reef in semi-shallow 

water. Next, to "Life in lnoo" is a tropical fish tank showing fish found in the deeper 

waters past the shallow depths of the coral reef including Napoleon fish, large grouper, 

and others. "Journey in the Coral Reefs" holds some of the smaller, more delicate fish 

found around the coral reefs. The last exhibit on the floor is the Churaumi Theater, a 

high-vision theater which shows educational films about the oceansea life. The theater 

can fit up to 120 people. 

Exploring the Kuras io 
Sea Tour 

The Coral Sea 

The Sea of Tropical Fish 

Mon me t 

Event Hall 

Restaurant I. oh 

Fig.35 Okinawa Churaumi Aquarium Fourth Floor 

Lite in " noh" 
(Touch Pool) 

The CmatSea 

The Sea ot Tropical Fish 

Fig.36 Okinawa Churaumi Aquarium Third Floor 
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The main attraction of the Okinawa Churaumi Aquarium, known as "The Journey 

to the Kuroshio Current", takes up most of the second and first floors. Here sits the 

world's second largest aquarium. This is main attraction is one of the three tanks in the 

world that can house the whale shark, the world's largest fish that can grow up to 12 m 

(40 ft}. The window of the main tank is the second largest acrylic panel in the world 

being 22.5 m wide, 8.2 m high and 600 mm thick. This is necessary to stop the tank from 

collapsing under the huge water pressure placed on the glass. It was constructed from 

seven acrylic-resin sheets, which were stuck together using strong glue with a secret 

formula. The appearance is dazzling and the window is so clear .Eighty species live in the 

Kuroshio Sea tank, including yellow-fin tuna, bonito and manta rays. The four whale 

sharks at Churaumi move around comfortably - swimming diagonally past each other 

and feeding with their long tails touching the plethora of colourful corals at the bottom 

of the tank. Natural sun light creates the illumination that makes you feel like you are in 

the ocean. 

Kuroshio Sea 

Churaumi Theater Coral Reel Gal,lery 

Coral, Reel World 

Shark Research Lab 
(The Sea of Dangerous Sharks) Freshwater Lite 

Fig.37 Okinawa Churaumi Aquarium Second Floor 
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It is the first tank with an adequate depth for the public to watch the true 

feeding habits of the giant whale sharks. Unknown to most people, whale sharks feed in 

a perpendicular position. Also, as the tank holds three whale sharks, aquarium staff is 

hoping to breed the giant fish. Aside from the whale sharks, this is also the first time in 

history that four manta rays have ever been held in one tank. 

After that visitors continued to the "Shark Expert's Room" where they found 

themselves standing in front of a tank holding the world's most dangerous sharks. Inside 

were numernus great whites, hammerheads, and other predatory sharks. The room also 

has a life-size remake of a Megalodon's jaw, an ancient ancestor of the great white 

shark. Other exhibits in this room include an area for feeling shark skin as well as 

multiple shark jaws hung on a wall. 

Next, visitors enter the "Aqua Room", a tunnel where they can look up through 

the ceiling and through the side walls into the main tank again. Here they can see the 

true size of some of the oceans giant sea life as they swim above and beside you. Also 

on the third floor is the Cafe Ocean Blue, a small cafe where you can sit at a table right 

next to the gigantic aquarium. 

Finally, the visitors entered the first floor of the complex, known as the "Trip to 

the Ocean Depth." Here were various tanks holding large crabs and strange fish found at 

some of the deepest depths of the ocean. So many fish and other sea life exist at these 

depths that have never been seen by the public eye. Also on this room is a whale shark 

and manta ray exhibit that serves as a waiting room for those who apply to go on the 
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surface watching tour and a gift shop. After leaving the gift shop, this tour had finally 

come to an end. 

Aqua Lab 

Deep-sea World 

Deep Sea., 

Aqua Room 

( 1 
-------t .•

Cate Ocean Blue 

Kuroshio Sea 

Whale Shark and Manta Ray section 
(Sign up here for the "Exploring the Kuroshio Sea"Tour.) 

Fig.38 Okinawa Churaumi Aquarium First Floor 

The aquarium complex first opened its doors to visitors on the first of November 

2002. According to Miyaguni, more than 7,000 people came on opening day, 11,200 

came the next day. 
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Reflection from the case studies: 

Each case study represents different concept, philosophy, design ideas, form, 

zoning and program. For example, The Georgia Aquarium in Atlanta Georgia, United 

state, is a horizontal project. In addition, the concept of the project was to place and 

articulate all the components of the project around one huge atrium to give the visitors 

the freedom to choose their own path inside the building. 

While the Oceanarium, Lisbon, Portugal has a different concept and form. It's a 
I 

floating project in the middle of the sea and it's a vertical circulation project with a huge 

fish tank in the middle and four other tanks in corner of square plan with a small path in 

around the huge tank to let the people circulate around it. Passing through each floor 

would give the visitor the feeling as if they are walking in the middle of the sea. 

Unlike the other case study, Okinawa Churaumi aquarium, in Okinawa, Japan is a 

successful project that represents local culture and architecture in creative modern 

ways. This project also had its own concept as a vertical circulation project. When the 

visitor enter the aquarium they start from higher level going down to the ground floor 

as if they gradually going inside the sea. 

All in all, the three case studies help to understand the project components zoning, 

programming and circulation. This will affect positively in completing my research work 

and give me enough ideas how an aquarium project works. 
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Chapter Two 

Site selection and analysis 

This chapter discusses the proposed project of Aquarium and Marine Center in 

terms of where, how, and when to execute this project design. Carrying out proper 

researches and evaluations of the best location and design of this project is vital to its 

success. Therefore, I based my discussion on three axes which will be explained 

extensively; site selection, site analysis and city context. The site analysis will be 

discussed in terms of the site location, the city location, the city climate, and the city's 

geography and demographics. 

2.1 Site Selection 

Jeddah's Aquarium and Marine Center will be located in the Coastal Interactive 

Center. It will be a perfect location because it will help visitors see and experience how 

coastal environments are integrated from upland to sea, as well as learn about the 

human impact on these areas. I based my decision on the aquarium location on four 

criteria which were all met in my selection. They are as follows: 

1) Easy access and high visibility from the street.

2) Access to quality seawater.

3) The topography of the site is deep enough for such a project.

4) Located in the middle of the hosting city Jedd ah.

5) located in the sea front
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6) all the coastal area north and south the site are public beach , and this is the

only available land 

2.2 Site Analysis 

Site analysis examines and records the existing characteristics of the site, and its 

surroundings and identifies the opportunities and constraints for the site in relation to 

Council's policies. Moreover, it can examine the identification and evaluation of a site or 

sites to satisfy a given use or objective. 

2.2.1 Site Location 

The site location is Jeddah, the 2
°d 

largest city in Saudi Arabia after the capital 

city Riyadh, which is located on the coast of the Red Sea and is the major urban center 

of western Saudi Arabia. Jeddah is the largest seaport in Saudi Arabia and the starting 

point of tourists who come to Saudi Arabia every year to visit the Holy cities of Makkah 

and Madinah. The population of the city currently stands at over 3.4 million. It is 

considered the second commercial capital in Saudi Arabia. Jeddah's corniche is one of 

the city's most impressive and pleasing features. Taking advantage of its long sea shore, 

the city has constructed a three-part corniche, 20 miles in length, which provides 

recreational facilities and superb views of the sea for citizens and visitors. 
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2.2.2 Location of Jeddah 

Coordinates: 21°50'N 39°1667'E / 21.833, 66.7831

Country : Saudi Arabia 

Province : Makkah 

Established: 500+ BC 

Joint Saudi Arabia: 1925 

2.2.3 Geography 

Most of Saudi Arabia has a vast desert wilderness stretching from Yemen to the 

Persian Gulf and Oman to Jordan and Iraq. The central region consists of an eroded 

plateau, mostly arid and hot in the summer and cold in the winter. The western region is 

mountainous, except for the coastal plain bordering the Red Sea such as the Jeddah 

area. Jeddah borders the Red Sea from the west and the AI-Sarawat Mountains from the 

east. It has no rivers or valleys but it includes Sharm Ob'hur which connects the Red Sea 

to the other end of the city, and Sha rm of Salman borders the city from north. 

2.2.4 Jeddah's Climate 

Unlike other Saudi Arabian cities, Jeddah retains its warm temperature in winter, 

which can range from +15 °C (59 °F) at midnight to +25 °C (77 °F) in the afternoon. 

Summer temperatures are considered very hot and break the +40 °C (104 °F) mark in 

the afternoon dropping to +30 
°C (86 °F) in the evening. Rain usually falls in Jeddah in 

small amounts in December. Some unusual climate events often happen during the 

1
http://too1s.wikimedia.de/-magnus/geo/ geohack.php ?pagename=Jedda h&params=21_ 50 _ N_ 39 _ 1667 _ 

E_type:city 
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year, such as dust storms in summer coming from the Arabian Peninsula's deserts or 

from North Africa. Snow does not fall in Jeddah but sleet occasionally falls in January as 

can be seen in the Jedd ah Climatologically Data Table. 

Jeddah Climatologically Data 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Record 
33 35 38 40 42 47 42 42 42 41 41 34 

high ·c
(91) (95) (100) (104) (108) (117) (108) (108) (108) (106) (106) (93) 

(•FJ 

Average 
29 29 29 33 35 36 37 37 36 35 33 30 

high ·c
(84) (84) (84) (91J (9SJ (97J (99J (99J (97J (95) (91J (86) 

(•FJ 

Average 19 18 19 21 23 24 26 27 25 23 22 19 

low •c (°FJ (66) (64J (66J (70J (73) (75) (79J (81) (77) (73) (72) (66J 

Record 9 11 13 12 13 19 21 23 21 20 17 10 

low •c (°FJ (48) (52J (SSJ (54J (55) (66) (70J (73J (70) (68) (63) (SO)

Rainfall 5 
0 (OJ 0 (OJ 0 (O) 0 (O) 0 (O) 0 (OJ 0 (O) 0 (O) 0 (O) 

25 31

mm(inJ {0.2) (1.0) (1.2) 

2.3 Project Context: 

Location 

Jeddah's Aquarium and Marine Center will be located in the northern part of 

Jeddah's coast. The site Westside of Jeddah's Cornish roads consisted largely of private 

land holdings, theme parks and restaurants when traveling north on same roads. The 

selected site is located east of the Cornish roads along the shoreline. The existing 
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Year 

33 

(91) 

22 

(72) 

61 

(2.4) 



building on the site was made available as an interim aquarium. The site is about 

25,500m2 and can be extended to the seaside of the lot. The following image include 

the location of the site in Saudi Arabia in general and Jeddah in particular, site pattern, 

project site, roads network, wind and sun direction, View to and from the site, 

circulation, man made up feature, natural physical feature and important building 

around the site. 
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1. City Context :
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A. Fig 39 Jeddah City In Relation To The World 42 
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1. Neighborhood Context :

A. Fig.45 Location Of The Project In Relation To The Neighborhood
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B. Fig. 46 Circulation generator in the neighborhood
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(11) old Aquarium

(14) Sea side

(16) Alnawras (16) Alnawras resort
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2. Project Context Analysis :

A. Fig.49 Site location in relation to the

neighborhood 
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D.Fig.53 Climate 
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F. Fig 55 View into the Site
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F. Fig 56 View From The Site
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Fig.57 Interest View From The Site: 
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Chapter Three 

Project Program and Zoning 

This chapter focuses on the facilities and function required in this project. This 

chapter contains three parts: first, space program, component and project area. Second, 

detailed space programs for each function. Third, project zoning analysis. 

3.1 Space Program: 

Before starting doing any program, we have to list all the function need be 

added in the project, then divide those function according to two categories; buildable 

area and un-buildable area. In this project program buildable area will include the main 

aquarium building, outdoor amphitheater, and fish Show tank. Un-buildable area will 

include parking and landscape with separate touchable pool. 

Outdoor Area 

Landscape 

Space 

Programe 

- -

Touchable 
Pool 

aqurioum 

Fig.58 Space program 

Buildable Area 

amphithearter 
fish show 

tank 
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3.2 Calculation of Expected Users In The Project: 

The following tables are the result of the estimated users in the project 

according to the design standers calculation. 

Total Project Area Buildable Area Unbuildable Area 

25,500 15,300 (60%) 10,200 (40%) 

The users expected in the project according to the design standers calculation 

are as follow: 

Buildable Area 

Aquarium Building 

Outdoor Amphitheater 

Fish Show Tank 

3.3 Detailed Space Programs 

3.3.1 Outdoor Area: 

Unbuildable Area 

2,300 

500 

300 

2800 

Above 4,000,000 users a year 

This zone consists of parking lots and landscape which cover 40 % of the project 

total area which is 10,200 m
2
• 
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3.3.1.1 The Outdoor Activities: 

Outdoor activities usually mean activities done in nature open air place. Outdoor 

activities may be pursued for the purposes of enjoying scenery and nature, relieving 

stress, finding peace in nature, enjoying life and relaxing. They are alternatives to 

expensive forms of tourism. 

The used area has been estimated to 700 users at the same time with an 

approximately 1978 m
2

• This area contain different zoning such as: entry security zone,

I 
amphitheater zone, fish show tanks as showing bellow: 

Fig.59 Outdoor activities zoning 
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The outdoor detailed calculated table: 

Total Area Zone Distribution On Each Floor 

Component Of The 
Number 

The Area Total 

Project Of One Area Basement 
Ground 

Mezzanine 
First 

Or Unit Floor Floor 
Unit M2 M2 

Outdoor Activity 

Amphitheater for 
1 300 300 

500 seats 

Stage 1 80 80 

Back stage 1 50 50 

Show water tank 1 500 500 

Back stage water 
1 200 200 

tank {shamoo ) , 

Back stage water 
1 200 200 

tank {dolphin ) 

Back stage water 
1 100 100 

tank {lion) 

Beluga tank 1 300 300 

Small separate 
8 9 72 

tank 

Toilet{male/ 
2 50 100 

female) 

Gift shop 1 50 50 

Entry Security Zone 

Security room for 2 
1 9 9 

person 

Toilet 1 6 6 

Guard room 1 9 9 

3.3.2 Buildable area: 

The table below shows each zone area's according to detailed calculated program. 

Standers Users Total current area 

lp / 10 m2 2,300 

lp / 20 m2 500 

lp/ 10 m2 300 

2700 Approximately 15,300 

67 



3.3.2.1 The Aquarium: 

The aquarium is a public place where live fish and other aquatic animal 

exhibited. Modern day aquarium tanks can hold millions gallons of water and can house 

large species, including dolphins, sharks or beluga whales. Most public aquaria are 

located close to the ocean, for a steady supply of natural seawater. This aquarium 

design to accommodate society current and future need. This building estimated users 

are 2,300 users at the same time with an approximately 44, 500 m2
• This building 

contain differen\ zoning such as: entry zone, administration and office zone, educational

center zone, galleries zone, food court zone, fish kitchen zone support and services

zone, as showing bellow:

Fig.60 Aquarium Building Zoning 
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The aquarium detailed calculated table: 

Total Area Zone Distribution On Each Floor 

Component Of The The Area Total 
Project Number 

Of One Ground First 
Or Unit Area Basement 

Floor 
Mezzanine 

Floor Unit M2 M2 

Entry Zone 338.5 m
2 

Main entrance 1 100 100 

Waiting area 1 150 150 

Gift shop 1 50 50 

Toilette male / 
1 50 50 

female 

ATM zone 
. 

3 0.5 1.5 

Security desk (3)user 1 12 12 

Group Entrance Zone 386m
2 

Separate entry 1 100 100 

Waiting area 1 200 200 

Reception front desk 
4 9 36 

for selling ticket 

Toilet (male/ female ) 1 50 50 

First Aid Zone 89 m2 

Doctor room (2)user 2 12 24 

Small operation room 2 20 40 

Waiting room 1 25 25 

Ticket Zone 84m
2 

Manger office 1 12 12 

Front desk for sale 

the ticket ( 10 
1 60 60 

employee ) 6m2 per 

person 

Storage 1 12 12 

Locker Zone 130m
2 

Manger office 1 12 12 

Locker reception (2 
1 18 18 

employee disk ) 

Locker room 2 50 100 

Wheelchair Zone 207m
2 

Wheelchair station 

drop in / drop off 1 25 25 

(100 wheelchair ) 

Wheelchair storage 
1 150 150 

for 600 chair 

Office for 2 employee 2 16 32 
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• 

I I 
Administration Zone 513m

2 

Manger office 6 20 120 

Manger reception 
1 so so 

waiting area 
I Secretary 6 6 36 

Assistant office 3 15 45 

Offices for 20 
2 

employees 
30 60 

Shift manger office 2 20 40 

Shift manger 
2 6 12 

secretary 

Lounge 1 30 30 

Toilet 1 25 25 

Kitchenette 
' 

1 9 9 

storage 
I 

3 9 27 

Achieves 2 9 18 

Photocopy room 1 6 6 

Employees restaurant 1 35 35 I 

Complaining Zone 33 m
2 I 

Manger office 1 12 12 

Secretary 1 9 9 

Waiting area 1 12 12 

Hygienic And Cleaning Zone 551 m
2 

Manger office 1 12 12 

Secretary 1 9 9 

Office for 25 
2 40 80 

employees 

Mini Storages for 

cleaning and hygienic 25 6 150 

stuff (25) I 

Storages for cleaning 
3 100 300 

and hygienic stuff (3) 

Divers Office 54m
2 

Manger office 1 12 12 

Secretary 1 6 6 

Divers office for 6 
6 6 36 

employees 

Photography Zone 59m
2 

Manger office 1 12 12 

Reception desk 1 12 12 

lab 1 35 35 

Lost Stuff Zone 89 m
2 

Manger office 1 12 12 

Reception deck for 2 
1 12 12 

employees 

Room for lost stuff 1 40 40 
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storage 1 25 25 

Lost Children Zone 42 m2 

Manger office 1 12 12 

Waiting area 1 30 30 

The 5 Galleries 650m
2 

Atrium 1 400 400 

Toilet (male/female ) 3 so 150 

Pray hall (male/ 
1 100 100 

female ) 

Amazon Gallery 650m
2 

Exhibition area 1 600 600 

Maintenance room 2 25 so 

River Gallery 1550 m
2 

Exhibition area 1 1500 1500 

Maintenance room 2 25 so 

Cold Water Gallery 2550 m
2 

Exhibition area 1 2500 2500 

Maintenance room 2 25 50 

Tropical And Local Water Gallery 1550 m
2 

Exhibition area 1 1500 1500 

Maintenance room 2 25 50 

Oceanarium Gallery 10,100 m
2 

Exhibition area 1 10000 10000 

Maintenance room 4 25 100 

Inner Touch Pool 650m
2 

Exhibition area 1 1500 1500 

Maintenance room 2 25 50 

Theater 250 seats 1 150 150 

Control room 1 25 25 

Waiting area 1 60 60 

Food Court 675 m
2 

cafe 2 60 120 

Restaurant 2 100 200 

Kitchen 3 60 180 

Storage 6 12 72 

Manger office 1 20 20 

secretary 1 9 9 

Office for 4 
1 24 24 

employees 

Toilet (male/female) 1 50 50 

Ballroom Zone 1666 m
2 

Separate entry 1 40 40 

Reception and 
1 50 50 

Waiting area 

Toilet (male/ female ) 1 25 25 

Reception front desk 1 12 12 
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Storage for ( abya ) 1 30 30 

Office manger 1 20 20 

Secretary 1 9 9 

Ballroom 1 800 800 

Conference room 4 150 600 

Waiting area for 
1 80 80 

conference room 

Theater Zone 667m
2 

Hall (500 seats ) 1 300 300 

Reception 1 40 40 

Waiting area 1 150 150 

Manger office 1 20 20 

Secretary 1 12 12 

Control room 1 25 25 

Storage 2 20 40 

Stage 
' 

1 30 30 

Toilet (male female ) 1 so so 

Educational Center 1823 m
2 

Educational center 
1 20 20 

manger office 

Secretary 1 16 16 

Manger assistant 
1 16 16 

office 

Administration office 3 12 36 

Sho2on al61ba office 1 16 16 

Reception 1 12 12 

Waiting area 1 25 25 

Toilet (male /female ) 2 25 so 

Class room (20 
10 so 500 

student s) 

labs 4 100 400 

Lab assistant office 4 12 48 

Student lounge 2 so 100 

Professor lounge 1 so so 

Kitchenette 2 6 12 

Professor office 15 12 180 

Storage 5 9 45 

Photocopy room 1 12 12 

Meeting room 2 25 25 

Pray room ( female/ 
2 25 so 

male ) 

Library 1 150 150 

Restaurant 1 60 60 

HVCAZone 12,633 m
2 

Manger office 1 20 20 

Secretary 1 12 12 
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Maintenance stuff 
room 

Operation room 
HVCA machine area 

Storage 

Mechanical room 

Electrical room 
Technical room 

Pump machine (140) 
Sand flitter (70) 

Protein skimmer (35) 
Manger office 

Secretary 

Assistant office 
Shift manger office 

Office for emplbyees 
(30) 

Fish Feeding Zone 

Kitchen 
Fridge 

Freezer 
Manger office 

Secretary 
Storage 

Camera Watching Zone 

Manger office 
Office for 3 

employees with 
watching t.v 

Services Zone 

Stair 
Elevators (each zone 

3) 

Total Aquarium Area 

Floor 
Basement 

Ground floor 

Mezzanine 

First floor 

Total project area 

10 

8 
2 

20 

1 
1 
1 
1 
1 
1 

5 
5 
3 
3 

1 

7 
7 
7 
7 
7 
7 

1 
1 

4 
4 

Total project area+ circulation (40 %) 

36 

40 
1000 

25 

1000 

1000 
1000 
2000 
2000 
2000 

20 
9 

16 
16 

180 

100 
200 

200 
20 
9 

12 

12 

40 

20 

6 

360 

320 
2000 

5 00 

1000 
1000 

1000 
2000 
2000 
2000 
100 
45 
48 
48 

180 

700 
1400 
1400 
140 
63 
84 

12 
40 

80 

24 

Area m2 

4801.4 

22,715.5 
16,939 

1,823 

46,278.9 

64,790.46 

3787 m
2 

52m
2 

104m
2 
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3.2 Zoning Analysis: 

Zoning analysis is fundamental to assessing the value, potential, limitations and 

risks of any property. Determining the zoning of each component of the projects depend 

on the priority and the need of the function. The following diagrams represent the 

zoning analysis. 
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On The Site: 

Protect components 

(······-> RalatlDRShlP

Fig.62 Zoning Analysis on site propose 1 

ProJect companents 

(········) R 8 lat I I n Sh i p

Fig.63 Zoning Analysis on site propose 2 , after extending on the sea 
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Conclusion 

Aquatic ecosystems are challenging for humans to explore. Most of the 

observations of aquatic life are superficial, being made from the water's edge or surface. 

Aquariums reveal the underwater world, a world that covers 80 percent of the Earth's 

surface and is usually hidden from our view. By discovering and understanding 

something about aquatic life, aquarium visitors become aware of the value of aquatic 

life and the need to protect and preserve it. Aquariums perform a vital role educating 

people about aquatic conservation. 

This project aims to build an integrated tourist complex in Saudi Arabia in 

general and Jeddah in particular includes among its flanks elements of education, 

recreation and entertainment. It also includes the elements of suspense in a fun to 

watch different types of local aquatic and non-local water basins of different sizes and 

shapes. In addition to the restaurant who visit the landmarks of the city of Jeddah will 

enjoy the scenery sea, the project also contains classrooms, teaching and educational 

and supply to the world of the sea, the project is in the midst of the tourist tower 100 

meters high, which sees him visiting landmarks of the city of Jeddah connotations 

different aqua life habitats where visitors can feel pleasure and beauty of nature while 

the visiting the project. 
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Appendix 

Survey Sample 

427 surveys 

My name is Mona, am an architecture student, and I have to do a research about 

invest a new aquarium project in Jeddah, so I found it a good opportunity to share your idea. 

Please take a few minutes to complete this survey. If you give us your information, it will help us 

more. All information will be kept strictly confidential. 

o Name: .......................................................................................................... . 

o email .......................................................................... . 

o Your Age : (a) less than 18 (b)18 - 25 (c) 25 - 30 {d)31 and above

o Gender : (a) Male (a) Female

o Are you a : (a) student (a) employee (a) non employee (a) retired

o Nationality: .................................................................................................... . 

o Where are you living: ............................................................. . 

1. Where do you usually spend your vacation?

o In Saudi Arabia

o Aboard Arab country

o Aboard non Arab country

o both Arab and non Arab countries 

2. What Type of activity you do when you travel

0 Museum 

0 Sight seen 

0 Beach 

0 Malls 

0 Diving 

0 Cinema 

0 Restaurant and cafe shop 

0 aquarium 
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3. Do you like to go to an aquarium?

o Agree

o Disagree

o Neither agree nor disagree

4. Did you ever been to an aquarium before?

o Yes

o No

5. How many times?

0 2-5

0 + 5

6. How long do you spend time in such a place?

o 1-3

o 3-7

o A whole day

7. Do you think we need an aquarium in Saudi Arabia in general and Jeddah in particular?

o Yes

o No

o Maybe

8. Do you think such a project will a track people to visit Jeddah?

o Agree

o Disagree

o Neither agree nor disagree

9. If Jeddah city has an aquarium, would you like to visit?

o Yes ( 425}

o No ( O}

o Maybe ( 2}

10. What do you know about Jeddah life marine?

o Nothing

o 10 %- 30 %

o More than 50 %
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11. how many type of fish do you know ?

0 2-3

0 4-5

o 5-10

0 + 10

12. what are the name of those fishes ? ( choose one for each )

( Dolphin - swell shark - wolf eel - garibaldi damselfish - beluga ) 

, � .. , .. · .. · 

... . · . ·"-... 

• 

13. What type of facilities you look in to it in an aquarium?

0 Display fish tank 

0 Touchable pool 

0 Dolphin and whale show 

0 3d and 4d Theater 

0 Learning center 

0 Restaurant and cafe shops 

0 Hall for different event ( can be rented ) 

0 Swimming with fish 

14. Could you travel to a city just for a famous aquarium?

(a) Agree

(b) Disagree

(c) maybe
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15. What interest you in learning new information ?

o Visual learning ( display fish tank, images , 4d theater .... etc) 

o Kinesthetic ( in interactive with animals, swim with then games, touchab le pool ...... etc) 

o Reading in library

o others ........................................................................................................... . 

16. How would you like the aquarium to be ?

o an indoor activities

o an Outdoor activities

o Both

17. Would you be a volunteer in such a place?

I 
(a) agree

(b) disagree

(c) neither agree nor disagree

18. If you want to involve in this project, how would you be involved?

o Participial as volunteer

o Donate

o Propose some idea about the design, if yes tell me ........................................................... . 

o take a course

o Others ......................................................................................................................................... . 

19. Are you willing to become a member of this aquarium to visit regularly?

o Agree

o Disagree

o Neither agree nor disagree

I do appreciate the time that has been spent on answering the above questions. If at any 

time there are further additions or corrections could you please notify me as soon as 

possible? 

Thank you:) 
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The Survey Sample Results 

My name is Mona, am an architecture student, and I have to do a research about invest 

a new aquarium project in Jeddah , so I found it a good opportunity to share your idea . 

Please take a few minutes to complete this survey. If you give us your information, it will 

help us more. All information will be kept strictly confidential. 

o Your Age:

o less than 18 ( 134) 31.4%

o 18 - 30 (207) 48. 5 %

o 31 and above {86) 20.1 %

o Gender:

o Male (146) 34.2 %

o Female (281) 65.8 %

less than 18 

18-30

o 31 and above

•Male

• Female
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40 

35 

30 

25 

20 

15 

10 

5 

0 

o education :

o Student (127) 29.7 %

o Undergraduate (152) 35.7%

o Graduate (116) 27.3 %

o Postgraduate (23) 5.4 %

o P.h.d (9) 1.9 %

Nationality: 

o Saudi (293 ) 68.6 %

o non Saudi (134) 31.4 %

Education 

--

• Saudi • non Saudi

• Student

• Undergraduate

• Graduate

Postgraduate

P.h.d

86 



20. Where do you usually spend your vacation? interest

o In Saudi Arabia ( 56) 13.1 %

o Aboard Arab country ( 71) 16.6 %

o Aboard non Arab country ( 59 ) 13.9 %

o both ( 241 ) 56.4 %

both 

Aboard non Arab country 

Aboard Arab country 

In Saudi Arabia 

13.9 

16.6 

13.1 

0 10 

56.4 

20 30 40 so 60 

In Saudi Arabia Aboard Arab country Aboard non Arab country both 

21. What Type of activity you do when you travel

0 Museum ( 286 ) 

0 Sight seen (197) 

0 Beach ( 367) 

0 Malls ( 242) 

0 Diving ( 356 ) 

0 Cinema ( 271 ) 

0 Restaurant and cafes ( 408) 

0 aquarium (213) 

Travling activities 

408 
367 356 

286 
242 

197 213 

Museum Sight seen Beach Malls Diving Cinema Restaurant aquarium 
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22. Do you like to go to an aquarium?

o Agree ( 421 ) 98.6 %

o Disagree ( 2 ) 0.45 %

o Neither agree nor disagree ( 4 ) 0.95 %

Visiting aquarium 

23. Did you ever been to an aquarium before?

o Yes(217)50.8%

o No ( 210 ) 49.2 %

• Agree

• Disagree

Neither agree nor disagree

11 Yes 

•No
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24. How many times?

o 2 - 5 ( 371) 86.9 %

o + 5 ( 56 ) 13.1 %

5 

I 

2-5

Time of visting 

• 2-s •s

25. How long do you spend time in such a place?

o 1-3 (17) 4 .0 %

o 3-7 (316) 74.0%

o A whole day (94 ) 22.0 %

/-

80 
/ 

70 

60 

so 

40 / 
30 

20 /
r 

10 

0 

1-3 hours

time spent in aquarium 

3-7 hours A whole day 

1-3 hours

• 3-7 hours

•A whole day
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26. Do you think we need an aquarium in Saudi Arabia in general and Jeddah in particular?

o Yes (422) 98.8 %

o No (2 ) 0.5%

o Maybe (3) 0.7 %

• Yes • No maybe 

27. Do you think such a project will a track people to visit Jeddah?

o Agree (397) 93 %

o Disagree (14) 3.3%

o Neither agree nor disagree (16) 3.7 %

100 93 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Agree 

3.3 3.7 

Disagree Neither agree nor disagree 
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28. If Jeddah city has an aquarium, would you like to visit?

o Yes ( 425 ) 99.5%

o No ( 0) %

o Maybe ( 2 ) 0.5 %

Opening aqurioum in jeddah 

1% 

99% 

29. What do you know about Jeddah life marine?

o Nothing ( 152) 35.6 %

o 10 % - 30 % (229) 53.6 %

o More than 50 % (46) 10.8 %

More than SO% 

10 %-30 % 

Nothing 

0 

53.6 

10 20 30 40 

• Nothing • 10 % -30 % • More than 50 %

Yes 

•No

• maybe

50 60 
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30. how many type of fish do you know ?

o 2 - 3 (96) 22.5 %

o 4 - 5 (243) 56.9 %

o 5 - 10 (52) 12.2 %

o + 10 (36) 8.4 %

60 

so 

40 

30 

20 

10 

2-3 4-5 5 -10 

31. what are the name of those fishes ? ( choose one for each )

( Dolphin (420) -wolf eel{34) - garibaldi damselfish (12) -beluga(31 )

beluga 

wolf eel 

garibaldi damselfish 

Dolphin 420 

0 so 100 150 200 250 

10 

300 350 400 

• 2-3

4-5

a 5-10 

•10

450 
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32. What type of facilities you look in to it in an aquarium?

0 Display fish tank ( 421) 

0 Touchable pool (319 ) 

0 Dolphin and whale show (391) 

0 3d and 4d Theater {214) 

0 Learning center (319) 

0 Restaurant and cafe shops (342) 

0 Hall for different event ( can be rented ) ( 273) 

0 Swimming with fish (179) 

Travling activities 
421 

Display fish 

tank 

391 

319 

214 

Touchable Dolphin and 3d and 4d 

pool whale show Theater 

319 

Learning 

center 

33. Could you travel to a city just for a famous aquarium?

(d) Agree (91) 21.3 %

(e) Disagree (123) 28.8 %

(f) maybe (213) 49.9 %

342 

Restaurant 

and cafes 

273 

Hall 

a Agree 

179 

Swimming 

with fish 

• Disagree

11 maybe 
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34. if you found an aquarium in the same location you travel would you visited ?

(a) Agree (385) 90.2 %

(b) Disagree (11) 2.6 %

(c) maybe {31) 7.2 %

100 
90.2 

90 

80 

70 

60 

so 

40 

30 

20 

10 2.6 

0 

Agree Disagree 

35. What interest you in learning new information ?

o Visual learning ( display fish tank, images , 4d theater .... etc ) {341) 

7.2 

maybe 

o Kinesthetic ( in interactive with animals, swim with then games, touchable pool ...... etc ) (361) 

o Reading in library {173)

o others (132)

/ 

400 

350 

300 

250 

200 

150 

100 

so 
/ 

0 

Visual 

learning 

Visual learning 

• Kinesthetic

• Reading in library

• others

Kinesthetic Reading in others 

library 
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36. How would you like the aquarium to be ?

o an indoor activities (10) 2.3 %

o an Outdoor activities ( 41) 9.6 %

o Both (376) 88.1 %

Both 

an Outdoor activities 

an indoor activities 

0 
20 

37. Would you be a volunteer in such a place?

(d) agree ( 3 71) 86.9 %

(e) disagree (5) 1.2 %

(f) neither agree nor disagree ( 51 ) 11.9 %

40 
60 

38. If you want to involve in this project, how would you be involved?

o Participial as volunteer (3 87)

o Donate (31)

80 
100 

• Agree

• Disagree

• maybe

I 
I 
I 
I 
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o Propose some idea about the design ( 32 )

o take a course (191)

o Others ( 23 )

Others 

take a course 

design idea 

Donate 

volunteer 

0 
100 

200 

300 

I 

I 

I 

39. Are you willing to become a member of this aquarium to visit regularly?

o Agree ( 403} 94.4 %

o Disagree (3) 0.7 %

o Neither agree nor disagree (21 ) 4.9 %

Neither agree nor 

disagree 

5% 

Agree 

1% 

Disagree 

94% 

I 
I 
I 
I 
I 

I 

400 
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