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Design Premise

The turtle conservation center at Goa Cemara Beach in Sanden, Bantul is one of the efforts of the local community
to protect and conserve turtles. Because the turtle population is increasingly threatened, mainly due to human activities,
it is necessary to increase awareness of the importance of protecting turtles and its environment. With the development of
ecotourism on the coast of Bantul to protect the coastal area, the construction of a new conservation center by increasing
conservation facilities as a medium to provide recreational education is needed. Thus, this project will accommodates
activities related to turtles from hatchery to captivity which includes conservation, education and tourism facilities. The
conservation facilities that provided include hatchery, captive ponds, and management offices. Meanwhile the education
facilities are a conservation center with gathering space for active education and gallery/interactive visual media for
passive education. Another supporting facilities for tourism will be added, such as toilet, musholla, food court and sou-
venir corner. This conservation center uses an ecological architectural design approach that responds to environmental
conditions and the activities carried out in it. The ecological aspect will be focused on building design that consider the
tropical coastal climate, energy efficiency, and the use of sustainable local materials. This approach was chosen as an
effort to create a harmonious relationship between the building and the site in order to preserve nature and the comfort

of living creatures in the area.

Xvii
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1.1 Background

1.1.1 Endangered Turtle

Turtles is very important for coastal and
marine ecosystems. However, as time goes by, the
existence of turtles is increasingly threatened with
extinction. In government regulation number 7 of
1999 concerning the Preservation of Plant and An-
imal Species in the attachment to the List of Pro-
tected Animals, it is stated that all types of turtles
that exist in Indonesia have legal status protected
by law. In addition, the red data book of the Inter-
national Union for Conservation of Nature (IUCN)
and the Convention of International Trade in Endan-
gered Species of Wild Fauna and Flora (CITES), all
types of wildlife turtles have been categorized in
the list of appendix | or the status of the existence
of life in the world has been at the level of the threat
of extinction.

Many things threaten the existence of tur-
tles, such as predators and exploitation by humans.

In Indonesia, humans are one of the

/|
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one of the main factor that contribute to the de-
creasing number of turtle population due to illegal
hunt and trade. For example, nowadays, sale of tur-
tle eggs can still be found. This is an effect of the
public myth of the efficacy of turtle eggs consump-
tion. Besides that, humans also play a huge role
in coastal damage and sea pollution. The develop-
ment of coastal tourism that increased lately, makes
turtles lose their ideal area for laying eggs (nesting).
Tutle tend to choose a nesting area that is wide and
sloping, quiet with no light. Unfortunately, most of
developer doesn’t pay attention to turtle’s charac-
teristic that sensitive to light and sound. Besides
that, sea pollution often causes habitat destruction,
which causing sea turtles to get sick or even die. In
this case, human awareness of the importance of
maintaining coastal biodiversity, especially turtles,
needs to be increased so that natural ecosystems

are maintained.

Figure 1. Sale of turtle shell jewelry
Source: https://www.turtle-foundation.
org/pt-pt/programa-indonesia/ (ac-
cessed on 18 June 2022)

Figure 2. Sale of turtle eggs on a
market stand

Source: https://www.turtle-foundation.
org/pt-pt/programa-indonesia/ (ac-
cessed on 18 June 2022)



Figure 3. Turtle Conservation House
in Goa Cemara Beach
Source: Author, 2022

Figure 4. Existing hatchling ponds
Source: Author, 2022

1.1.2 Turtle Conservation Center in Goa Cemara Beach

Goa Cemara Beach in Sanden, Bantul, Yogya-
karta is one of area that become a favorite place for
turtle to laying their eggs. It is because this beach is
wide and sloping with a lot of cemara udang/pine trees
(Casuarina equisetifolia). Due to concerns about the
decreasing population of turtles, the local community
of Goa Cemara Beach, created a Conservation Group
named Mino Raharjo. This group built a conservation
center in 2010 cooperate with Department of Fisheries
and Marine of Yogyakarta and Natural Resources Con-
servation Center (BKSDA). For 12 years, this conserva-
tion house has succeeded in caring for and releasing
thousands of turtles into their habitat. Within a year,
more than 1,000 turtles have been released by them
into the sea. During 2009 to 2015 it was recorded that
8,000 turtles were saved by Mino Raharjo.

Conservation Center That Is Not Optimal

According to author’s interview with Mr. Fajar,
the secretary of Mino Raharjo Group (2022), current
conservation house does not appear to be optimal.
The turtle hatchery pond is still temporary ponds with
manual seawater filling system. In fact, the seawater
filling system is better to use a pump so that the water

can be replaced more easily and continues to flow.



1.1.3 Goa Cemara Beach and Ecotourism Potency

Referring to the Decree of the Bantul Re-
gent No. 284 of 2014 concerning Reserves for
Coastal Park Conservation Areas in Bantul Regency,
the coastal area of Bantul Regency has the poten-
tial for natural resources in the form of turtles and
mangrove vegetation, which has the attractiveness
of living natural resources, geological formations,
and/or natural phenomena that can be developed
for the benefit of utilizing the development of sci-
ence, research, education and awareness raising of
natural resources, biological, marine tourism, and
recreation.

Goa Cemara Beach area is one of the tourist
destinations in Bantul that has potential for ecotour-
ism. As its name, this beach offers a beach area with
many cemara udang/pine trees (Casuarina equiseti-
folia) and sea turtles as the icon of this beach. This
beach has been a place for the preservation of pine
trees and sea turtles. For a long time, local commu-
nity groups have collaborated with the government

to preserve the local flora and fauna.

Not Optimal for Tourism Support

However, turtle conservation in Goa Cemara
still has not maximized its potential as part of eco-
tourism. This can be seen from the closing of the
conservation center outside the turtle migration pe-
riod. In fact, education to the community does not
have to be practiced only during the migration peri-
od. Education can still be done by adding attractive
tourist support facilities, passive education such as
galleries or interactive visual media that convey in-
formation about turtles. Besides that, Mr. Fajar also
said that they don’t have an adequate gathering
space for presentations when there are large group
of visitors. In addition, many people do not know
about turtle conservation in Goa Cemara. Mean-
while, with tourists visiting the Goa Cemara area
every day, there is bigger chance for the turtle con-
servation house to be a medium to increase public
awareness to protect the environment and turtles,
also it can increase the economic of surounding

community.

Figure 5. Icon of Goa Cemara Beach
Source: https://raskita.com/pan-
tai-goa-cemara-bantul/ (accessed on
April 2022)

Figure 6. Pine Trees in Goa Cemara
Beach

Source: https://pantaiha.web.app/pan-
tai-goa-cemara-bantul.html (accessed on
April 2022)



1.1.4 Sustainable Building for Conservation

"This beach is our asset, an asset for the lo-
cal government, as well as the community. We hope
that we will take care of this asset to realize an en-
vironmentally friendly Bantul, friendly in the tourism
sector,” said Deputy Regent of Bantul Joko Purno-
mo (2021).

The coastal area is one of the important
tourism sectors in Yogyakarta. However, with the
increasing growth of coastal tourism, of course the
threat of damage to the coastal environment is
increasing. The building that will be build in Goa
Cemara Beach area, which has been a place for
conserving pine trees and turtles also developing
ecotourism, should pay attention to the surrounding
environment. Because architecture is very close-re-
lated to the surrounding environment, we must con-
sider designs that minimize the negative impact on
our surroundings. In this case, green architecture is
one of the right options so that we can create build-
ings that are environmentally friendly and in accor-

dance with the concept of conservation.



1.2 Problem Statement

Non-architectural Issues

1.

Many people are still not aware of the impor-
tance of protecting the coastal environment
and protecting the endangered turtle popula-
tion

The ecotourism development in Goa
Cemara Beach

Architectural Issues

1.

Construction of facilities that not pay atten-
tion to the characteristic of turtle that sensi-
tive to light

The existing conservation center is not
following the standards

The existing conservation does not apply the

principle of turtle-based tourism

Problem

Design of conservation center building that can
support ecotourism in Goa Cemara Beach

Specific Problem

1. Abuilding with no overlight concept to mini-
mize light spill at night as a response to
turtle characteristic that sensitive to light
A building that fulfill the standards of con-
servation center
A conservation center with facilities to sup-
port ecotourism using turtle-based principles
and ecological approach

Figure 7. Diagram of Problem Mapping
Source: Author, 2022



1.3 Objectives and Limitation

Design Aims

To design a conservation center building that can support
turtle-based ecotourism in Goa Cemara Beach

Design Objectives

1. Design a building near turtle nesting area that lay attention to
turtle characteristic that sensitve to light

2. Design of building that fulfill the standards of conservation
center

3. Design of conservation center with facilities to support
ecotourism using turtle-based principles and ecological

approach

Architect

1. Designing a conservation center that also support the
ecotourism in Goa Cemara Beach, Sanden, Bantul

2. Design including mass planning, spatial planning, building
envelope, landscape, and structures

3. The building is designed based on turtle-based tourism and eco-
logical approach that consider site context

Client

Mino Raharjo Turtle Conservation Group of Goa Cemara, Sanden,
Bantul

User

The user of this conservation center is conservation worker of Mino
Raharjo, researcher, and visitors of Goa Cemara Beach

1.4 Design Methods

1. Background and Issues

Background issues are obtained by looking for a problem that oc-
curs in an area, then deepening it by using data that can support
the problem so that the cause can be found.

2. Analysis

After define the problems, we try to find out which problem-solving
methods are most relevant to solve the problems. The problem
solving method is analyzed according to the context behind the
problems that occur, so that it will be studied first to obtain an ap-
proach to the design so that the design can function as a problem
solver that occurs in the building. In this design process, besides
context studies, we try to learn about turtle life cycle first. From
there, we can implement turtle-based design for our building.

3. Design Problem

At this stage, the previously tried approach will be derived into
variables and parameters that detail the problem-solving actions
of each approach. This action is then matched to relevant design
elements, such as building mass arrangement, building facades,
landscape, and spatial layout.

4. Design Concept

The concept will be very closely related to the schematic design
that will be carried out. This will be done based on the strategic
design and ideas that have been obtained previously

5. Evaluation

At the design test stage, we do a design test for lighting using ve-
lux and/or AGI32 Light Simulation Software



1.4 Framework of Thinking

Object

Specific
Formulation

General
Formulation

Synthesis

Endangered Turtle Goa Cemara Ecotourism
turtles Conservation Beach
How to design a conservation center building that can support
ecotourism in Goa Cemara Beach?
How to design a building that How to design a building that fulfill How to design a conservation center
minimize light spill at night as a the standards of conservation with facilities to support ecotourism
response to turtle characteristic center? in Goa Cemara Beach?
that sensitive to light?
Turtle J Tun_'tle _Safe Turtle-pased Ecotourism
Conservation Lightin tourism

Spatial Building Ladscape/

. Exterior Interior
Arrangement Envelope Site Plan
Architectural design of Architectural design of conser- Implementation of ecological
conservation center that vation center that can be used architecture that consider the
minimize light spill at night optimally both for conservation site context
and tourism

_______________________ g

Concept

l

Schematic Design <,
l I
I

Design Testing -

Final Design

Figure 8. Diagram of Framework of Thinking
Source: Author, 2022



1.6 Originality and Novelty

Table 1. Originality and Novelty

Title

Author

About

Difference

Design of Kili-Kili Turtle
Conservation Area in
Trenggalek with Community
Based Design Approach

Kabib Rosadi, 2018

Design of Belitung Cultural Cen-
ter with Ecological
Approach

Nurul Rizki Ananda, 2021

Discuss about the design process
of turtle conservation in Kili-Kili
with Community Based Design,
as media for education, conserva-
tion and tourism for the commu-
nity

Design approach and methods

Discuss about creating cultural
center using ecological approach

Building typology and design
goals

Design of a Science Center

in BSD City, South Tangerang
with an Ecological Architecture
Approach

Muhammad Nauval
Abdurrahman, 2020

Discuss about Science Center
as an educational tour based on
science and technology, with an
ecological approach

Building typology and design
goals

Source: Author, 2022
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DESIGN BRIEF

Turtles are threatened
with losing their nesting
areas due to predators,
exploitation, and the
development of coastal
areas into tourist attrac-
tions

Existing conservation

building is not fulfil the
standards, so it is not

functioned optimally

A building with
turtle-based tourism is
needed to support Goa
Cemara Beach Ecotour-
ism

TERM & CONDITION

Turtle Safe Lighting

- Outdoor lighting minimum
illuminance 4 lux
LPS light or red light for
outdoor
Shielded lighting

Semi-natural Hatchery

Temperature 24-33 celcius
Avoid too much rainwater
absorption

Permanent wall fence
80-90 centimeters height
Surrounded by vegetation

Hatchling Pond

Temperature 25 celcius
Material ceramic

Pond size 1,5 - 2 meters
Placed in an area with roof
or shade

Still got natural sunlight so
the room temperature is
warm

Vegetation consider the
surrounding

Sustainable building

Reflect the local building styles

Enhance the enjoyment and
learning experience but still
provide space for conservation
activities

Consider the coastal climate

DESIGN CRITERIA

Zoning and plotting based on
the lighting level and user
activities

Envelope that can minimize
the light spill at night

Local vegetation that high and
wide

Envelope that can protect
from predator and direct sun

Using alternative energy,
minimizing non renewable
energy

Using natural and local
material

Circulation that does not
interfere the activities of
conservation officers

Water circulation to keep the
water clean and healthy for

Material that is not easy to
rust/anti corrosion

Natural lighting and ventilation

w
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SCHEMATIC DRAWING

Landscape arrange-
ment

Zoning by activities and

lighting level Site Plan

Spatial Arrangement
for Hatchery and

Hatchling ponds area Floor Plan

Shading device
application to keep the
temperature Elevation

Space arrangement
based on lighting level
Section

Minimum light spill
building envelope

Detail
Architectural

Lighting based on
turtle-safe lighting
principles

Interior

Natural opening and
ventilation in accor-
dance with SNI/Green
Building requirements

— —
o ) >
w © ©

,92,8

Plumbing, sea water
pump

.

Waste water treatment

Figure 9. Diagram of
Source: Author, 2022



2.1 Site Context Study

Yogyakarta, Indonesia !

>

\ Bantul Regency

Gadingsari Village,
Sanden District
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2.1.1 Goa Cemara Beach

Goa Cemara Beach is located in Gadingsari Village, San-
den District, Bantul Regency, Special Region of Yogyakarta. It is
one of tourist destinations on southern coast of Bantul. It is named
Goa Cemara because this beach has a lot of cemara udang/pine
trees that are line up neatly and look like a cave. Those pine trees
are to protect seawater abrasion and hold the sand dunes, so
there is no displacement occurs due to the wind. This beach has
soft black sand and strong winds in accordance with the character
of the south coast.

2.1.2 Turtle Conservation in Goa Cemara

The turtle conservation house in Goa Cemara is located in
Rajiman street in Goa Cemara Beach Tourism Area, Sanden, Ban-
tul Regency. It is about 150 meters from the beach area for turtle
nesting. The site area is 3000 square meters, surrounded by plan-
tation of local residents. Goa Cemara Beach Area offers a beach
area with many pine trees (Casuarina equisetifolia var. Incana) and
sea turtles as the icon of this beach. This beach has been a place
for the preservation of pine trees and sea turtles. For a long time,
local community groups have collaborated with the government
to preserve the local flora and fauna.

Figure 10. Macro-micro map of Goa Cema-
ra, Sanden, Bantul
Source: Digitized by author, 2022
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2.2 Site Analysis

’ aate

"y

Figure 11. Proposed Site Location
Source: Digitized by author (from Google Earth), 2022
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Figure 12. Goa Cemara Parking Area |
Source: Google maps (accessed June, 2022)

Figure 13. Goa Cemara Parking Area Il

Source: Google maps (accessed June, 2022)

Figure 14. Access to the site (Rajiman Street)
Source: Author, 2022

2.2.1 Site Location

The proposed site location is the existing area of the Goa Ce-
mara turtle conservation house with an additional area in front of it,
so it will directly connected to the beach area where turtles usually lay
eggs. Based on the information from the secretary of Mino Raharjo
Group, this site is owned by the Sultan Ground which was granted to
the community group to manage turtle conservation.

2.2.2 Surrounding

The conditions surrounding the site are dominated by plan-
tations owned by local residents. Most of the plantations are vege-
table plantations and Cemara Udang/Pine Tree seedlings. The site is
approximately 100 meters from the Goa Cemara Parking Area Il. In
the tourist area of Goa Cemara itself, there are also food stalls, restau-
rants, stage shows, open joglos, and the secretariat office for the Goa
Cemara tourist area.

2.2.3 Accessibility

The main access for motorized vehicles to the site is via Jalan
Lintas Selatan/Southern Cross Road, then enters the main gate of the
Goa Cemara Beach Area. For visitors who use buses, they will park in
parking area | (approximately 200 meters from the site). Meanwhile,
visitors who use motorbikes and cars can park their vehicles in park-
ing area Il (approximately 100 meters from the site). Then, from these
parking areas, visitors can continue to walk to the site which is also an
existing turtle conservation house. Access to the site (JI. Rajiman) is a
small street that can only be passed by one car. Usually, Jalan Rajiman
is only passed by local motorcycles and cars cars transporting crops.
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2.2.4 Existing Condition

Mino Raharjo
Conservation House

1. Hatchery
Office and Solar
Battery
3. Solar Panel
4, Storage
5. Gazebo
Fields <-------------

The existing func-
tion of this area is
for farming

------> Main Access

The main street access is
Rajiman Street that connect-
ing the site with Goa Cemara
Beach Area. It is a 3 meters
wide street without asphalt
nor paving block.

Beach ¢------- \

This area is part of |
turtle nesting area. It
is wide, sloping, has

a lot of trees and
quiet. Whis is suit-
able as a place for

turtle to lay egg

\
‘--------> Cemara Udang

This area separates the
mainland from the shore-
line. There are many
cemara udang/pine trees
trees which also function
as abrasion prevention.

Figure 15. Existing Site Condition
Source: Author, 2022
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1. Mino Raharjo Conservation House 4. Main Access

’ -
T = ~— ‘ o

2. Fields/Plantations 5. Beach/Nesting Area

Figure 16-20. Existing Site Condition
Source: Author, 2022
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2.2.5 Climate Analysis

/
J

v
Qaf Jrn an

& Tempat Pelelangén

lkan Goa Cema Masakan Sed

Loreng Kayu

Figure 21. Wind Rose

Source: meteoblue.com & google maps (accessed on 15 May 2022)

Wl Wind
22 kph 22 kph
20 kph 20 kph .
o Aug10 3 The wind mostly come from the south and the
17.2 kph L . , .
$2h _ i 1Bkoh north. This wind data will be used as the consideration
16 kph May 18 - Nov 3 16 kph

of the openings and facade to achieve the comfort of

137 kph

14 kph Vgl the building user. Wind became one of the most import-
‘|2kph’_'—\M5"24' - 12 kph , . -

10.3 kph ant aspect to create passive cooling to the building. The

10kph 10kph wind can give thermal comfort to the user. Cross ventila-
akph Ehgn tion created to achieve the temperature standard based
. 6 keh on the SNI. Openings and the mass arrangement in the
i i southern and northern part became crucial since most of
2 keh “in the wind came from the south and the north.

0 kph 0 kph

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

Figure 22. Wind Data

Source: weatherspark.com (accessed on 15 May 2022)
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hot cool

40°C | 40°C
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-5°C | | | -5°C
-10°C | | | -40°C
=152 | | | | -45°C
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 23. Temperature Data
Source: weatherspark.com (accessed on 15 May 2022)

500 mm 500 mm

400mm - . 400 mm

300 mm _ | 300 mm

200mm © 200 mm

100 mm 100 mm

Jan Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec
Figure 24. Rainfall Data
Source: weatherspark.com (accessed on 15 May 2022)

100% met dny wet 100%
90% 90%
80% Feb 1 80%
70% 64% 70%
60% § 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%

0% 0%

Jan Feb Mar Apr May Jun Aug Sep Oct

Figure 25. Precipitation Data
Source: weatherspark.com (accessed on 15 May 2022)

Temperature

The hottest month of the year in Sanden is May, with
an average high of 31°C and low of 25°C. The coldest
month of the year in Sanden is August, with an average
low of 23°C and high of 29°C.

Rainfall

The month with the most rain in Sanden is January, with
an average rainfall of 295 millimeters and the month
with the least rain is August, with an average rainfall of
34 millimeters.

Precipitation

Based on this categorization, the most common form
of precipitation throughout the year is rain, with a peak
probability of 70% on 1% February.
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Figure 26. Green Turtle
Source: profauna.net, Tentang Penyu Indonesia
(accessed May 2022)

2.3 Design Theme Study
2.3.1 Turtle Characteristic and Criteria

Turtle is one of reptile’s type that lives under the sea and it is
able to migrate over long distances. They usually migrate along the
Indian Ocean, Pacific Ocean, and Southeast Asia. Among seven types
of turtles in the world, six species are live in Indonesia sea, there are
green turtle (Chelonia mydas), hawksbill turtle (Eretmochelys imbrica-
ta), olive ridley turtle (Lepidochelys olivacea), flatback turtle (Natator
depressus), leatherback turtle (Dermochelys coriacea), andoggerhead
turtle (Caretta caretta). In marine life, turtles contribute a lot to main-
taining the continuity of marine ecosystems, so the existence of turtles
is very important to be maintained. Unfortunately, turtle population
is currently threatened with extinction. Shift of land use that cause
damage to coastal habitats, inadequate management of conservation
techniques, climate changes, turtle disease, threats of predators, and
exploitation of turtles and their eggs are the main factors that cause
the populations of turtle has decreased. In addition, turtles have long
life cycle characteristics, especially green turtles, hawksbill turtles, and
loggerhead turtles. It takes about 30-40 years to reach stable condi-

tions or constant population abundance.
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Figure 27. Olive Ridley Turtle
Source: news.unair.ac.id, 2021
(accessed May 2022)

2.3.1.1 Morphology of Turtle

We have to know the parts of turtle’s body and their function
to indentify properly. Turtle body part consist of:

important to be maintained.

1. Carapace, which is the part of body that is on the back and srves
as a protector

2. Plastron, which covers the chest and abdomen
Infra Marginal, which is a connecting piece between the edge
of the carapace and the plastron. This section can be used as an
identification tool.
Forelimbs, is the forelegs that function as paddles to swim

5. Hind limbs, is the hind legs (pore fliffer) which function to dig
the sand

Goa Cemara Beach is home for green turtle and olive ridley
turtle (Femi, 2020). Thus, in this paper, we are more focused in those

two types of turtles.



2 pairs of
plg?rjunial

Olive ridley - Lepidochelys ofivacea

more than 1 pair
of prefrontal

Kemp's ridley - Lepidochelys kempii

ridges

Leatherback - Dermochelys corfacea

Tungkai depan /-‘\ Plastron

e
Karapas fﬁ‘%
g b K ‘

% Infra marginal

> { \ Tungkai
J N belakang

‘Tampak dari dorsal Tampak dari ventral

Figure 28. Turtles Morphology
Source: Pedoman Teknis Konservasi
Penyu, 2009

no scutes
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Hatchlings/Baby Turtles

Table 2. Morphology of green turtle and olive ridley turtle hatclings

Hatchling Morphology

Green turtle The carapace is wide and black
Olive ridley turtle The caraplce is sllmllar with the Figure 29. Green Trutle Hatchling :
green turtle but onger Source: Tony Karumba at Liputané.com, 2021

Source: Pedoman Teknis Konservasi Penyu, 2009

Figure 30. Olive Ridley Hatchling
Source: https://news.unair.ac.id/2021/04/30/menilik-jenis-ke-
lamin-tukik-penyu-lekang-berdasarkan-histologi-gonad/?lang=id

Turtles (Adult)

Table 3. Morphology of green turtle and olive ridley turtle adult

Green turtle The shape of carapace is ellipse,
not tapered on the back, the color
is yelow ten to grey, and the head
is rounded.

Tampak Atas

Olive ridley turtle The shape of carapace is look like Green Turtle (Chelonia mydas)

a tall dome, consist of 5 pairs of
“coastal scutes”, which each side
consist of 6-9 parts. The edge of
carapace is smooth, the color is
dark olive green, dan the plas-
tron’s color is yellow. The head is
quite big.

Source: Pedoman Teknis Konservasi Penyu, 2009

Tampak Atas

Olive Ridley Turtle (Lepidochelys olivacea)

Figure 31. Turtle morphology

Source: Pedoman Teknis Konservasi Penyu, 2009
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Figure 32. Turtle Life Cycle

Source: Pedoman Teknis Konservasi Penyu, 2009

Figure 33. Turtle nest/sand pit
Source: Pedoman Teknis Konservasi Penyu, 2009

2.3.1.2 Turtle Life Cycle

Turtle Mating and Nesting

All turtle species have the same life cycle. Turtles have very
slow growth and take decades to reach reproductive age. Adult sea
turtles live for many years in one place before migrating to mate by
traveling long distances (up to 3000 km) from the feed to the nesting
coast. At an unknown age (around 20-50 years) male and female tur-
tles migrate to nesting areas around their birth areas. Adult turtle mat-
ing occurs off the coast a month or two before the first spawn of the
season. Both male and female turtles have several mating partners.
The female turtle stores the sperm of the male turtle in her body to
fertilize three to seven eggs (later to become 3-7 nests) which will be
laid in that season.

Male turtles usually return to their feeding routes after the fe-
male has completed her fortnightly egg-laying activity on the beach.
The female turtle will come out of the sea when it is ready to lay eggs,
using her front flippers to drag her body to the spawning beach. The
female turtle makes a body pit with her front limbs and then digs a
hole for the nest 30-60 cm deep with the hind limbs. If the sand is too
dry and unsuitable for laying eggs, the turtle will move to another lo-
cation.

Turtle Migration

Turtles have a strong return to home (“Strong homing in-
stinct”) (Clark, 1967, McConnaughey, 1974; Mortimer and Carr, 1987,
Nuitja, 1991), namely migration between feeding grounds and nesting
sites (breeding ground). This migration can change due to various rea-
sons, such as climate change, scarcity of food in nature, the number of
predators including human disturbance, and the occurrence of severe
natural disasters in spawning areas, such as tsunamis.

Turtle conservation efforts will never be enough if only done at
nesting sites, because turtles are migratory animals. Turtles that have
reached adulthood in a foraging ground will migrate to breeding and
nesting migration sites. After releasing all the eggs, the female turtle
will again migrate to their respective feeding areas (post-nesting mi-
gration). The same is true for male turtles, which will migrate back to
their feeding grounds after mating.

Knowledge of turtle migration paths is obtained by applying
tracking techniques using satellite telemetry. In Indonesia, this study
was conducted intensively on green, gray and leatherback turtles. The
study with a small sample size shows that the movement of Hawksbill
turtles in these two nesting areas is only local, meaning that they are
not too far from their nesting locations.
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Turtle Hatching

The embryo in the egg will grow into hatchlings similar to the
parent, the incubation period is approximately 2 months. Stages of
the hatching process until the hatchlings come out of the nest accord-
ing to the Alam Lestari Foundation (2000) are:

1. Eggs inside the nest/sand pit

2. Hatchlings break egg shells using the caruncle at the tip of the
upper jaw.

3. Hatchlings begin to be active and try to get out of the nest after
the embryonic membrane is released

4. The hatchlings together with their siblings try to climb the sand
to reach the surface

Figure 34. Hatching Process

Source: Alam Lestari Foundation, 2000

Hatchlings Walk Towards the sea

Hatchlings hatch after about 7-12 weeks. Groups of hatchlings
take two or more days to reach the surface of the sand, usually at
night. To find the direction to the sea, the hatchlings are based on the
brightest direction and use the topography of the surrounding horizon
line. Once they reach the sea, hatchlings use various combinations of
clues (wave direction, current and magnetic field) to orient themselves
to deeper offshore areas. The activity of the hatchlings crossing the
beach and swimming away is an attempt to record the clues needed
to find their way home when they are about to mate. This process is
called the imprinting process

Fgure 35. Hatchlingggo to the sea after hatching
Source: dSeaPics.com
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2.3.1.2 Trail, Size of Nesting, and Laying Eggs Habits

Each type of turtle has different habit while laying their eggs.
The width of green turtle’s trail is approximately 1 meter. The sym-
metrical patterned diagonal markings and track are made by the fore-
legs. While the width of the olive ridley trail is approximately 80 cen-
timeters, the shape of the track is shallow, and the diagonal markings
made by the forelegs are not symmetrical.

The depth of green turtle’s nest/sand pit is between 55-60
centimeters and the diameter is betwen 23-25 centimeters. Mean-
while, the depth of olive ridley’s nest/sand pit is between 37-38 cen-
timeters and the diameter is between 20-21 centimeters. Olive ridley
able to laying their eggs every time (night or noon) and it can be find
arribada” days. Arribada is female olive
ridley’s unique habit which nesting/laying their eggs at the same time

|u

simultaneously within severa

in certain time. This turtle is laying their eggs in an area that have a lot
of tropical trees.

Figure 36. Turtle’s Trail

Source: Pedoman Teknis Konservasi Penyu, 2009

2.3.1.3 Characteristic of Nesting Habitat

All types of turtles, including those that live in Indonesian wa-
ters, will choose a unique nesting area. The results of research in vari-
ous regions of the world from 1968 to 2009 concluded that:

1. Green Turtle
There are Hibiscus tiliacus, Terminalia catappa, and Pandanus
tectorius along the beach. The type of sand consist of quartz
minerals.

2. Olive Ridley Turtle
The nesting area consist of black sand and contain of mineral
more than 70% "opac”.



2.3.1.4 Requirements of Nesting Area

1.

Supra-tidal Area

Turtle will choose a wide and sloping beach area for laying their

eggs.

Temperature between 24-33 degree celcius

More than that, the embryo will die. The higher the temperature
of the sand, the faster the eggs will hatch. Research on green
turtle eggs placed at different sand temperatures showed that
eggs at 32 C hatched within 50 days, while eggs at 24 C hatched

in more than 80 days.

The sand must be humid

Egg diameter is strongly influenced by the water content in
the sand. The more water absorption by the egg from the sand
causes the growth of the embryo to be greater which results in
the diameter of the egg becoming larger. On the other hand,
dry sand will absorb water from the eggs because the salt con-
tent in the sand is higher. As a result, the embryo in the egg will

not develop and die.

Absorption of oxygen should’t be blocked
Oxygen is needed for embryo growth. Rainwater that absorbs
into the nest turns out to be able to block the absorption of ox-

ygen by the eggs, as a result the embryo will die.
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2.3.2 Turtle Safe Lighting

Nesting turtles once had no trouble finding a quiet, dark beach

on which to nest, but now they must compete with tourists, businesses

and coastal residents for use of sandy beaches. Both the nesting and

hatching process greatly influence sea turtle populations and are both

affected by nesting beach conditions. One of the biggest threats to

this process is the presence of lighting shining onto beaches used for
nesting (Barshel, 2014).

1.

Keep it off

Keep light off the beach and lights off when not needed.

Keep it low

Mount the fixture as low as possible to minimise light trespass,
and use the lowest amount of light needed for the task.

Keep it shielded

Fully shield the light so bulbs and/or glowing lenses are not
visible and avoid light escaping upwards and outwards. require-
ment is that no lamp lumens go above a 90-degree angle with
no more than 10% of the lamp lumens exceeding 80-degrees
angle.

Keep it long

Use long wavelength light sources (ambers and reds) in the ap-

propriate lighting fixtures.

Lights that are appropriate for the coastal environment meet the fol-

lowing criteria:

1.

28

The source of light (i.e. light bulb) is not directly visible from the
beach.

The source of light does not directly or indirectly illuminate the
beach. (maximum illuminate 4 lux)

Using Low pressure Sodium (LPS) 18w 35w, Red, orange, or Am-

ber LED (true red, orange or Amber diode, not filters

Bad

Better Best

Better Best

Figure 37. Keeping Light Low lllustration
Source: Witherington & Martin, 2000

\-%rees\

Minimum 90% total Lamp Lumens
below 80 Degrees

Figure 38. Keeping Light Shielded lllustration
Source: Witherington & Martin, 2000

No more than 10% Lamp Lumens above




2.3.2 Ecotourism

'Ecological tourism’ or ‘ecotourism’, today, has international
currency as a concept grounded in preservation-conservation and sus-
tainable development ideals. Hetzer (1965), responsible ecotourism
is measured against four standards: minimum environmental impact,
minimum impact on-and maximum respect for cultures, maximum eco-
nomic benefits to host country’s grassroots, and maximum recreational

satisfaction to participating tourists.

Protect
Nature

Economic
Benefit

Respect
Culture

Recreational
Satisfication

Figure 39. Standards of Ecotourism
Source: Hetzer, 1965

According to The International Ecotourism Society (TIES), ec-
otourism is responsible travel to natural areas that conserves the envi-
ronment and sustains the well being of local people.

The principles of ecotourism are:

A focus on enjoying nature (animals, water, landscapes, sky-
scapes, etc)

Tourists' money funding nature conservation

Sustainable and low-impact facilities / accommodation

Respect of local and indigenous cultures

ok Wb =

Tourists” money going directly to local people

A focus on learning about the destination’s ecology and culture

In term of architecture, the key principles is ‘Sustainable and low-im-
pact facilities / accommodation’. Clearly this alone isn't enough to
make an ecotourism experience, but it is an important point. Also,
good design can help to fulfil some of the other points too: be-
ing culturally sensitive by respecting local architectural styles, and
benefiting the host community economically by hiring local peo-
ple. When planning a new facility it is important that the size of
the facility must not exceed the ability of the environment to sus-
tain it. They should reflect the local building styles and materials
without creating a negative impact on the local building materials
resources or increasing the costs to the local community for the
same building materials. The facilities also have the opportunity

to enhance the enjoyment and learning experience for the visitor.

2.3.3 Ecological Architecture

Ecological architecture is a design that considers humans and
their environment. With ecological architecture, the design of the
building minimizes environmental damage as much as possible. Heinz
Frick (1998) stated that ecological architecture is a design that unites
the relationship between humans with the natural environment. It is
also contains dimension of time, nature, socio-cultural, space, and
building technique. Therefore, ecological architecture is holistic and

contains all fields. Principles of ecological architecture are:

Adaptation to the local natural environment,

2. Save non-renewable natural energy sources and save energy
use,
3. Protecting environmental resources (air, soil, water),

Maintain and improve natural circulation,

5. Reducing dependence on central energy systems (electricity,
water) and waste (wastewater and garbage),
Possibility of residents to produce their own daily needs,
Utilizing natural resources around the planning area for building
systems, both related to building materials and for building util-

ities (energy sources, water supply).
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2.4 Building Function Study

2.4.1 Turtle Conservation Page Pobon (e gl £ g
il e “"'"""r/
According to Peraturan Pemerintah Republik Indonesia No. 7 : g % % % % % g :
Tahun 1999, conservation has the main function of breeding and or - % % % % g % % : —
Hutan Alami 0 ]
saving plants and animals while maintaining the purity of their species. : g 8 g 8 % 8 % ]
In addition, the conservation institution also functions as a place for e @ e e @[
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education, demonstration and research as well as the development ' 31 ManDuprdil ||| gy
1
of science. Turtle conservation is carried out as one of the important e v RIS S
efforts to save the endangered turtle population. The existence of L—%
conservation can help to provide education to the public so that they LI
are aware of protecting turtle populations and their habitats. Based on |

the Technical Guidelines for the Management of Turtle Conservation Figure 40. Design of Semi-natural Hatchery

by the Directorate of Marine National Park and Conservation (2009), Source: Pedoman Teknis Konservasi Penyu, 2009

the technical management and conservation of turtles are:

a. Semi-natural Hatchery

PamEbuangan air

After the turtles leave their eggs on beach, the eggs will be

moved to the hatchery, so they are not eaten by predators or exploit- > ; e
ed by irresponsible humans. The eggs will be placed in a sand pit % hl'd:
inside a natural hatchery surrounded by fences and vegetation. Hatch- T T e ":ﬂ s ?
{ over now
e

ing time is usually around 45-60 days.
Figure 41. Design of Hatchling Pond

Source: Pedoman Teknis Konservasi Penyu, 2009

b. Hatchling Pond

After hatching, the baby turtles will be placed in a breeding
pond before being released into the sea. The pond is usually in circu-
lar or square shape with fiber or ceramic materials. The water is usually
sea water which must be changed 2 times a day feeding the turtles.
The water temperature that suitable for baby turtles is around 25 de-

grees Celsius and the depth ranges from 5 - 10 cm.

c. Turtle Release

Once the baby turtles are strong enough, they will be brought

to the beach to be released back to their natural habitat. The purpose

] ) i Figure 42. Turtle Release at Goa Cemara Beach
of the release is to multiply the turtles in the sea. Source: documentation by Mino Raharjo Conservation Group
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2.4.2 Turtle-based Tourism

Based on Technical Guidelines for the Management of Turtle

Conservation, 2009 Guidelines for Turtle-based Tourism are:

1. Create or design the spatial layout of spaces that must be in
place (minimum):
Management office and information center, nesting sites,
semi-natural hatchery sites, hatchling rearing locations, and
hatchling release locations.
Vegetation that is suitable for the turtle habitat
Building materials are made from natural materials while paying
attention to the strength of the building

4. Pay attention to the conditions and comfort for turtles to lay
eggs, considering the nature of turtles which are very sensitive

to disturbances of light and sound

The steps that are considered important in implementing tur-

tle conservation education include:

1. Provide educational campaigns for all levels of society from
households onwards, including kindergarten to university.

2. Creating Leaflets: Leaflets are made in an attractive and
easy-to-understand format, aiming for enlightenment to society.
Government Regulation of the Republic of Indonesia No. 7 and

3. No. 8 of 1999 concerning preservation of plant and animal types
to maintain the diversity of plant and animal species and their
ecosystems both inside and outside their habitats from extinc-

tion.

2.5 Building Regulation

Building Type

The Turtle Conservation Centerin Goa Cemara is a special type
of animal conservation center. According to Regulation of the Minister
of Environment and Forestry P.22/MENLHK/SETJEN/KUM.1/5/2019,
conservation is the management of plants and/or wildlife in a wise
manner to meet the needs of current and future generations. Special
Animal Conservation Center is a place to save certain types of ani-
mals while maintaining the purity of the species, controlled breeding,

breeding sources, and genetic reserves to support in-situ populations.

Boundary Line

According to Peraturan Daerah Kabupaten Bantul, the bound-
ary line from the beach is determined to be at least 100 (one hundred)
meters from the highest tide and the boundary line from local street

and neighbor is determined to be at least 2 meters

KDB

KDB is the percentage of the basic building area to the land
area, which is how many percent of the land area that can be built.
KDB in Bantul is 40%

KLB
KLB is is a determining factor for how many square meters

the total building is allowed to be built, it also determines how many
floors the building can be made. KLB in Bantul is 0,8.
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2.6 Precedent Study

2.6.1 Mon Repos Turtle Center, Australia

This building provides a contemporary ecotourism experi-

ence that allows visitors to fully immerse themselves in marine tur-

tle research and conservation. The design of the centre was care- Needs:
fully considered to ensure the building is ecologically sustainable, CLEDETL Consider the environment;
long-lasting and had minimal impact on the surrounding environ- o I consider turtle's sensitive
9 9 P 9 location within a characteristic; sustainable
ment. conservation park for
turtles

N

Strategy:
Ecological
design

Figure 43. Mon Repos Turtle Center
Source: Archdaily (accessed on April 2022)

Figure 44. Precedent analysis diagram
Source: Author, 2022
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Naturally Ventilated Building with Zero Light Spill

AR LR

(T

Since turtles are sensitive to light when choosing a place to lay their eggs, the

building should minimize the impact of light output at night but still maximizing natural

ventilation. Instead of making a building with glass openings, this building chose to make

wooden doors that can be opened during the day and closed at night so that the light from

inside the room does not come out. The building also has a “black-box” on the roof that

can serve as a source of natural ventilation and even a source of natural light during the

day.
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Figure 45. Mon Repos Turtle Centre during day

and night
Source: Designboom (accessed on April 2022)

Figure 46. Analysis of opening and light spill
Source: Author, 2022
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The Orientation of the Building was Carefully Considered to Max-

imize Air Movement

Naturally ventilated and daylighting strategies. Permanent
fixed and operable louvers achieve adequate natural ventilation while
the courtyard space is totally naturally ventilated and has some over-
head fans and triangular skylights. The floor surface is a honed mass
concrete that also contributes to the thermal mass of the center help-

ing modulate the internal temperatures.
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Natural Sustainable Material and Construction Based
on Site Condition

Using local materials and the structure is designed according
to the character of the surroundings, to withstand the corrosive sea
air and seasonal cyclones. Using local, sustainable wood materials,
glulam wood.

Figure 47. Inside Mon Repos Turtle Center
Source: Archdaily (accessed on April 2022)

Figure 48. Structure of Mon Repos Turtle Center
Source: Archdaily (accessed on April 2022)



2.6.2 Taman Kili-Kili, Trenggalek

Taman Kili-Kili is one of a conservation center of turtles in
Trenggalek, Eastern Java, Indonesia. Because this place is locat-
ed in beach tourism area, the Taman Kili-Kili become a conserva-
tion with education and tourism concept. ventilation and even a

source of natural light during the day.

Application in design:
1. Maintain existing vegetation

2. Maximize the facilities for conservation and tourism

Table 4. Function and space in Taman Kili-Kili

Conservation Function - Hatchery
- Hatchling pond
- Turtle captive

Passive Education Function - Workshop facility
- Library
- Gallery

Tourism Function - Food Court
- Garden

Other - Office
- Musholla
- Toilet

Source: Kabib Rosadi, 2018

Figure 49. Entrance of Taman Kili-Kili
Source: tribunnews.com (accessed on April 2022)

Figure 50. Hatchling pond area in Taman Kili-Kili

Source: tribunnews.com (accessed on April 2022)
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chapter 3
DESIGN RESULT & PROOF

3.1 Analysis and Response
3.2 Design Concept



3.1 Analysis Building Function

3.1.1 Analysis Function of Conservation Center

Turtle Conservation Center

Conservation

Visitor

- Hatchery

- Hatchling Pond

- Clinic and Laboratory
- Conservation Office

Mino Raharjo Turtle Conservation Center in
Goa Cemara is a special animal conservation center.
Because turtles are one of the endangered animals
due to the decreasing population because of habi-
tat destruction, predators, and exploitation. Humans
are one of the factors that contribute to the decreas-
ing population of turtles. Thus, conservation center
is needed to increase awareness and also preserve
turtles and their habitats. However, the existing con-
servation center is not fulfill the standard, such as
facilities that are not in accordance with conservation
needs. Where this causes the conservation function

is not maximized and the lack of comfort for visitors.

Learning

- Gallery

- Cafetaria

- Visitor supporting
facilities

Therefore, the new design will fixes this problem by

building a conservation center with the following

facilities:

1. Maintenance and care facilities in the form
of hatcheries, hatchling ponds (quarantine

ponds) with shade, and food storage

2. Healthy recreational facilities

3. Health facilities in the form of clinics

4. Researchers facilities (laboratory)

5. Visitor facilities, in the form of information
rooms, toilets, musholla, trash cans, and di-
rections

6. Management office facilities

Figure 51. Analysis Function of

Conservation Center
Source: Author, 2022
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Figure 52. Analysis Function of

Ecotourism
Source: Author, 2022
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3.1.2 Analysis Function of Ecotourism

Ecotourism

Ecological Approach

Turtle-based Tourism

Conservation Center

Bantul is one of the regencies in Yogyakar-
ta that offers the coastal natural tourism sector as a
major tourist attraction. Goa Cemara Beach in San-
den Bantul itself offers the beauty of Pine Trees and
turtles as the main attractions. Over time the devel-
opment of tourism in coastal areas also causes prob-
lems such as abrasion and environmental pollution
because development often does not pay attention
to the natural surroundings and is the irresponsible
act of its users. The Goa Cemara Tourism Area, in-
cluding the existing Conservation House itself, has
implemented ecotourism or ecological tourism in or-

der to grow healthy recreational facilities.

The design of the new conservation center will be
built using an ecological approach in order to sup-

port ecotourism, with regard to:

1. Characteristics of turtles that are sensitive to
sound and light

User convenience

Natural conditions of the coastal

Sustainable and low impact facilities

A S

Enhance the enjoyment and learning experi-

ence

o

Reflect the local building

7. Focus on enjoying nature



3.1.3 Turtle Life Cycle and Treatment

Table 5. Analysis of turtle life cycle and treatment

Spawn Egg Hatchlings Turtle Release
Natural On the beach Natural sand pit on the beach Beach Beach
Artificial No artificial Hatchery Hatchlings Pond Beach
s Time: 9 PM - 2 AM on May - September Time: Afternoon or Night
Time . ion: 45- ion: 15- n
Durstion: 1:3 Houfs Duration: 45-60 days Duration: 15-30 days Do 12 houis
. N Natural: Artificial:
Femle tiilis by egos looking for & dmk | Astficit; After the egg hatched, hatchlingshurtle baby | Hatchlings will be released on the beach and
and quiet place. If it doesn't match, they'll | Eggs are moved/kept away from predators 2 4 allowed allc into th thei b
find another place. Once that's done, theyll | and tides. Semi-natural hatcheries are Yl go irecty o e 2 SRR RO W10 Nl S ik ) AL Dt
Process b th d : it 5 th ! béadiin ! Lo choi it Artificial: still under the supervision of officers. If it is
ury the: eggs and refur 2568, gaming 4 common ige- ** | Hatehlings will be cared for until they are done at night, it must be ensured that the
maintaining the original condition, also : : X
ensures protection from predators strong enough to be released into the sea. atmosphere is not too bright so that the
* hatchlings don't get disoriented and
wander to places they shouldn't.
Place » Wide and sloping beach » Supratidal area, humid » Pond with sea water * Wide and sloping beach
« Dark, quiet, and lots of trees e Temperature: 24 C-33C « Temperature: 25 C « Dark, quiet, and lots of trees
ildi i Semi-natural hatch urrounded with . . , ildi i
Treatment ENNSIG SN e Tsting e WIFTENA ey SOl Captive pond in conservation house Building surround the nesting/spawn
area should minimize the lighting fences for protection from predators area should minimize the lighting
e Use low-pressure sodium-vapor s Permanent low fence  with s Captive pond size 1,5 - 2 meters, e Use low-pressure sodium-vapor
lighting (LPS) instead of normal vegetation that suits the material ceramic or fiber lighting (LPS) instead of normal
Terms & lights; surroundings e The captive ponds placed in an lights;
C:m d?ti ons « Use Turtle Safe Lighting + Sand pit: 20 cm width and 40-60 cm area with roof or shade, « Use Turtle Safe Lighting
depth « Still got natural sunlight so the room

¢ Humid but minimizes the absorption
of excess rainwater into the nest

Source: Author, 2022

A turtle life cycle analysis was done, so the architect knew what

can be applied to the design to help the natural and artificial process-

es of turtles from laying eggs, hatching, and returning to the beach.

Then we can get the treatment and terms & conditions for each stage

based on literature study. So we can determine the room needs along

with the guidelines to design it.

temperature is warm
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3.1.4 User Activities and Spatial Needs

Table 6. Analysis of user and spatial needs

User Activities

Criteria

Spatial Needs

Arrival

Easy and clear circulation

Gate/access entrance

Go to the conservation
office

Easy and clear circulation

Corridor/access to the conservation
office

Store personal items

Locker room that safe and in accordance with
the standard

Office

Taking care the turtles
(feeding, cleaning,
regular checking)

Storage that close to the hatchling area and
hatchery

Hatchery, hatchling pond, storage
for food and equipments

Patrolling along beach of
the conservation area

Conservation

Easy and clear circulation from conservation
center to the beach

Pathway/access to the beach

Officer

Bring eggs to the
hatchery

Bring turtle that ready to
release to the beach

Have separate access, without passing
through the visitor area

Pathway/access on the side of the
site

Break out time

A comfortable pantry and gathering area

Pantry and gathering area

Sanitation

Sufficient lighting, comfortable and the smell
doesn't spread

Toilet

Praying

Comfortable and clean

Musholla

Go home

Easy and clear circulation

Gate/access exit

Arrival

Easy and clear circulation

Gate/access entrance

Go to the conservation
office

Easy and clear circulation

Corridor/access to the conservation
office

Store personal items

Locker room that safe and in accordance with
the standard

Office

Research activity
(Tagging), Treatment of
sick/disabled animals

Comfortable, enough light, direct access from
hatchling pond

Clinic and laboratory

Making data, writing, etc.

Comfortable, enough light, working desk

Researcher working area

Researcher
Stay overnight

Comfortable for sleep, separate between
male and female

Bedroom

Break out time

A comfortable pantry and gathering area

Pantry and gathering area

Sufficient lighting, comfortable and the smell

Sanitation dossn't spread Toilet
Comfortable and clean, separate between

Bath . Bathroom
male and female, become one with bedroom

Praying Comfortable and clean Musholla

Go home

Easy and clear circulation

Gate/access exit
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User

Visitor Learning

(Large group)

Visitor Tourism

(Small group)

Activities Criteria Spatial Needs
Arrival Easy and clear circulation Gate/access entrance
Go to the hall Easy and clear circulation Corridor/access to the hall
Gathering for _ Space that can accommodate up to 150 Hall
lecturer/presentation people

Go to hatchery

Easy and clear circulation from the hall

Corridor/access to the hatchery

Go to the hatchling pond

Easy and clear circulation from the hatchery

Corridor/access to the hatchling
pond

Go to the beach for turtle
release and clean the
beach

Easy and clear circulation from the hatchling
pond

Pathway/access to the beach

Break out time

Space that can accommodate up to 150
people, to eat and leisure

Hall

Souvenir shopping

Comfortable, close to the exit

Souvenir shop

Sufficient lighting, comfortable and the smell

Sanitation ) Toilet
doesn't spread
Praying Comfortable and clean Musholla
Go home Easy and clear circulation Gate/access exit
Arrival Easy and clear circulation Gate/access entrance

Go to the reseptionist

Easy and clear circulation

Corridor/access to the conservation

office
Learn about turtles and Space to exhibit and give InFlIFGCi information
: ) about turtle and coastal environment Gallery
their habitat . "
conservation, good lighting
Go to hatchery Easy and clear circulation from the gallery Corridor/access to the hatchery

Go to the hatchling pond

Easy and clear circulation from the hatchery

Corridor/access to the hatchling
pond

Go to the beach for turtle
release and clean the
beach

Easy and clear circulation from the hatchling
pond

Pathway/access to the beach

Break out time

Place to eat and leisure

Cafetaria

Souvenir shopping

Comfortable, close to the exit

Souvenir shop

Sulfficient lighting, comfortable and the smell

Sanitation doesn't spread Toilet
Praying Comfortable and clean Musholla
Go home Easy and clear circulation Gate/access exit
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User Activities Criteria Spatial Needs
Arrival Easy and clear circulation Gate/access entrance
Go to the conservation . . Corridor/access to the conservation
. Easy and clear circulation .
office office
Store personal items Locker room that safe and in accordance with Office
the standard
Reseptionist staff’s front Comfortable, natural lighting, accommodate 2 Reseptionist
desk people
Souvenir shop cashier gggflgrtable, natural lighting, accommodate 1 Souvenir shop
Cafetaria cashier Comfortable, natural lighting, accommodate 1 Cafetaria
Employees people
Accommodate 4-5 people, enough storage,
Cafetaria kitchen staff enough cooking equipment, natural lighting, Kitchen
good air circulation
Janitor staff Cleaning equipment storage Storage

Break out time

A comfortable pantry and gathering area

Pantry and gathering area

Sufficient lighting, comfortable and the smell

Sanitation \ Toilet
doesn't spread
Praying Comfortable and clean Musholla
Go home Easy and clear circulation Gate/access exit
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Source: Author, 2022

Analysis of user activities was done, so the architect can find

out what rooms are needed along with the criteria for the space. User

types are divided into 4: conservation officers, researchers, visitors

(learning and tourism), and employees. The learning visitor is large

group visitor, usually students or group from certain institution for ed-

ucation and practice. Meanwhile the tourism visitor is small group (1-6

people), who visit for educational and recreational purpose.




3.2 Design Concept

CONCEPT

oTurtle-based building for
Site Plan Design
Concept

eTurtIe-based building for
Building Mass

oNo overlight building
based on lighting level

4

Natural lighting to mini-
mize energy for sustain-
able building

eSea Water Management
for Hatchling Ponds

<
<o

(5]

&

SCHEMATIC DRAWING

Landscape arrange-
ment

Zoning by activities and
lighting level

Site Plan
Spatial Arrangement
for Hatchery and
Hatchling ponds area Floor Plan
Shading device appli-
cation to keep the
temperature Elevation
Space arrangement
based on lighting level
Section
Minimum light spill
building envelope
Detalil
Architectural
Lighting based on
turtle-safe lighting
principles
Interior

Natural opening and
ventilation in accor-
dance with SNI/Green
Building requirements

Plumbing, sea water
pump

Waste water treatment

Figure 53. Diagram of Design Concept

Source: Author, 2022
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3.2.1 Turtle Based Building for Site Plan Design Concept

3.2.1.1 Exisiting Condition on Site Location

The site is located in Rajiman Street, Sanden, Bantul. It has an area of )

Plantation

12.500 sgm. It is part of Goa Cemara Beach area. The site is surrounded by plan-

tation that owned by locals. Existing conservation house was included in the site

to and it's owned by Mino Raharjo Conservation Group that cooperate with De-

partment of Fisheries and Marine of Yogyakarta and Natural Resources Conservation
Center (BKSDA).

The site was choosen because the distance from Goa Cemara Beach area

isn't too close nor too far, it is approximately 100 meters from Goa Cemara parking

Plantation

area. The existing conservation house was included, so we don’t need to open a new

site which has possibility to damage the natural environment. The soil is suitable for

Site Area
12.500

turtle nesting and hatching.

Table 7. Design Criteria of Turtle Nesting

« Turtle's nesting area must be quietand « Planting more trees in the beach
dark area
« Existing trees are maintained
« Conservation building shouldn't be
too close to the beach

Source: Author, 2022

Figure 54. Site Location
Source: Author, 2022
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Wind

Coastal winds tend to be strong compared to the land. Therefore, if not responded
well, it will disrupt indoor activities. In addition, coastal winds can also corrode building
materials which make buildings less durable. Thus, the wind is an important consider-
ation in determining the orientation of buildings, materials and structures. Wind sources

come from north and south. Wind from south is quite strong. The trees near the beach

Plantation can break the wind from the south. The existing site also has some trees in the north, so

it's enough to be used as wind breaker.

Contour
The contour line on the site is tend to be flat. There are only a few small mounds typical

of the beach area, and near the beach there are sand dunes with pine trees.

Plantation

View
Due to the existing condition of site that surrounded by plantation and not too much
building, the view can be directed to every direction. There is a house located beside

the site (south east). However, it doesn’t affect the view of the site much.

97/
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3.2.1.2 Zonning Analysis based on Activities and Lighting Level

Activities

Turtle conservation is divided into two activities, there are con-
servation activities as main activities and visitor activities as support-
ing activities. The conservation activities consist of hatchery, hatchling
ponds, laboratory, and conservation office. Meanwhile, visitor activi-
ties is focused on introduction of turtles and raising awareness about

turtle protection.

Turtle Conservation Center

Conservation

Visitor
Learning

- Hatchery - Gallery

- Hatchling Pond - Cafetaria

- Clinic and Laboratory - Visitor supporting
- Conservation Office facilities

Figure 55. Turtle Conservation Activities
Source: Author, 2022

Lighting Level

Because turtle is highly sensitive to light, we must consider
about the lighting, so it doesn’t affect or seen from the beach.
If the beach is too bright and noisy, the turtles will be looking for oth-
er places to lay their eggs. In addition, light also affects how turtles
return to the sea. They walked back to the sea based on the brightest
direction and use the topography of the surrounding horizon line. If
there is light from the mainland, the turtle will get lost. Thus, if there is
light that comes out from buildings at night, it must be directed in the

opposite direction to the beach.
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Conservation Area

Visitor Area

beach

Figure 56. Mass Arrangement basen on Lighting Level
Source: Author, 2022

The closer to the beach, the better the lighting intensity should
decrease. So the turtles will choose the beach as a place to lay their
eggs because it is quite dark and egg laying activities will not be dis-

turbed.

Based on author analysis before, conservation center is ac-
tive almost 24 hours per day. Meanwhile, the visitors area is active
only during the day. Thus, the conservation area is placed far from the
beach and visitor area can be closer so it can block the lighting from
conservation area. There must be space between beach and the build-
ing. This space is intended as a place to plant trees to avoid abrasion

and make it possible to make the beach area darker.



3.2.1.3 Building Regulation

The total area of site is 12.740
sgm. Minus the street area, it be-

comes 12.600 sgm

The boundary line from the beach
is determined to be at least 100

100 m (one hundred) meters from the
highest tide

—

The boundary line from local
street and neighbor is determined

to be at least 2 meters

Koefisien Dasar Bangunan/KDB
is at least 40%

= Site Area Total x KDB
= 12.500 sgm x 40%
= 5.000 sgm

Koefisien Luas Bangunan/KLB is
at least 0,8

= Site Area Total x KDB
= 12.500 sgm x 0,8
= 10.000 sgm

Number of floors
= KLB / KDB
= 10.000 / 5.000

= 2 floors (maximum)
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Alternative Site Plan

In this altenative, the conservation and visitor area is placed in the
north, far from the beach. The visitor area is placed in front of the
beach because this area tends to be inactive at night so that there is
no light spilling onto the beach. The conservation area is located far-
thest from the beach so that if there is light that comes out at night, it

can be covered by the visitor area.

Pros and Cons:

(+)  The building won't too close to the beach, so it can minimize
the impact of tidal water and abrasion due to damage to the
shoreline area due to construction

(+)  Easier to monitor hatchery and hatchling pond

(+) Closer distance to laboratories and food storage

(-) The distance from the beach to the building is too far

Alternative 2

In this altenative, the conservation area is divided into two. The hatch-

ery is placen near the beach and the rest is in the north side.

Pros and Cons:

(+)  The hatchlings can go to the sea right after hatching

Visitor area close to the main area of Goa Cemara Beach

(-) Difficult to monitor the hatchery

(=) Hatchery is far from the laboratory area

(-)  Prone to being preyed on by predators. In conservation prin-
ciples, it is better to put the hatchlings to a pond first before
release them to the sea. So hatchling growth can be monitored
until they are strong enough to be released into the wild
It is too close to the beach, so it's not safe to be hit by tidal

(-) waves
Figure 57. Alternative Site Plan Analysis
Source: Author, 2022
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Based on analysis of alternative site plan, it can be decided that alternative 1 is the best zoning. Laying the building into an area far from

the beach makes it easier to monitor turtle hatching and hatchling growth. In addition, providing sufficient distance from the beach can also reduce

the danger of abrasion, tidal waves, and light spills from buildings which will interfere with turtle nesting activities on the beach.

Development of Selected Alternative

Conservation Center Area

The main building of the conservation center is
located on the north side of the site. This is to
avoid light spills at night and night activities will
not disturb the turtles when they lay their eggs.
This area is also supratidal which is an area far
from the waves, so it is still safe during high tide.

Transitional Area

It is a transitional area from a natural spawning
area to a conservation center area. In this area
the landscape is designed to make direct
access that easy and clear to the beach area.
Also to plant local vegetation as an effort to
preserve local plants and environment (help to
avoid abrasion)

In this area, which is a sand dune with pine trees
and a sloping beach, natural conditions will be
maintained so that the natural nesting area is
maintained without light and remains the lush
greenery, so turtles are attracted to lay eggs in
this area. Thes pine trees also help to prevent
abrasion.

T

Figure 58. Development of Selected
Alternative Site Plan
Source: Author, 2022
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3.2.2 Turtle Based Building for Building Mass Concept

Table 8. Design Criteria of Hatchery and Hatchling Pond

Design Criteria H
* The temperature of the » Placed hatchery and hatchling pond
hatchery and hatchling pond area in the east because morning
should be warm or normal, sunlight is suitable (not too hot)

around 25-30 degrees Celsius » The use of transparent material or
sufficient openings for the wall to avoid
predator but sufficient sunlight can enter
and keep the room temperature warm

« The hatchery should neither be « Placed in an area with roof or shading

too dry nor too wet. So the device to avoid too much solar heat and
humidity should be kept with maintain humidity. This can also avoid
sun intensity around 40-60% predators.

Source: Author, 2022

Sun Analysis

According to data from sunearthtools.com (accessed on May
15, 2022), the movement of the sun is directly above the site, but
slightly from the north. The important thing to consider is the sunlight
from the west and north which affects the thermal quality in the room
as well as natural lighting. The orientation of the sun is an important
consideration in determining the shape of the mass, openings and

handling the facade on the building envelope.

Wind Analysis

Wind is an important aspect in creating passive cooling and
natural ventilation in buildings so that building users can feel com-
fortable in their activities. Coastal winds tend to be strong compared
to the land. Therefore, if not responded well, it will disrupt indoor
activities. In addition, coastal winds can also corrode building materi-
als which make buildings less durable. Thus, the wind is an important
consideration in determining the orientation of buildings, materials

and structures.
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Source: sunearthtools.com (accessed May 15, 2022)

Figure 60. Wind Rose

Source: meteoblue.com & google maps (accessed on 15 May 2022)
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Figure 61. Type of shading device and effectiveness level
Source: (accessed May 15, 2022)
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Figure 62. Selected Shading Device
Source: (accessed May 15, 2022)

To maximize natural light entering the building, sufficient
openings are made. To reduce direct exposure of sunlight and radi-
ation, vertical and horizontal shading is added, as well as planting
vegetation with tall and lush trees.Based on the effectiveness level,
the most effective shading device for east and west is vertical fin and
eggerate (combine fin and blade). Thus, based on author’s analysis

and simulation, for site in Goa Cemara beach, we can apply eggerate

shading device with slanted vertical fin or regular vertical fin. Because
the hatchling pond area need more lighting to keep the temperature
warm, half horizontal blade is better so that the light during the day Figure 63 & 64. Design Simulation of Alternative 1

- Source: Author, 2022 (with VELUX)
can enter the building.
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Alternative 2

In this altenative, the building is facing the east (120% orientation). It
has both vertical and horizontal shading. The vertical shading is not
tilted to prevent to much solar radiation into the building. Meanwhile,
the horizontal shading is slightly advanced so there is still a little light
coming in during the day.

Pros and Cons:

(+)  Fins are used less so they don't

add material cost

) If there is light that comes out at night, it will be seen from the

beach, so a way is needed to cover the area

bulated Daily Solar Data

Figure 65 & 66. Design Simulation of Alternative 2
Source: Author, 2022 (with Suntool)
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Figure 67 & 68. Design Result
Source: Author, 2022

Based on the alternative design simulation, the shading device that
more suitable for hatchling pond area is the alternative 2. It has more
sunlight intensity than the alternative 1, even though both has good

result in design simulation.



3.2.3 No Overlight Building based on Lighting Level Concept

3.2.3.1 No Overlight Building

Nesting turtles once had no trouble finding a quiet, dark beach
on which to nest, but now they must compete with tourists, busi- ness-
es and coastal residents for use of sandy beaches. Therefore, the con-
struction of new buildings in coastal areas near turtle nesting sites
should minimize the light that comes out of the building.

The concept of no overlight building is to reduce the amount

of artificial light that is visible from nesting beaches, by:

1. Room programming based on lighting level of each area at
night.
2. Create opening that can maximize natural light and air circula-

tion to enter the building during the day, but can be completely
3. closed at night (especially that face the beach).

Minimize the use of glass for opening that face the beach or

make a secondary skin and opening’s cover so that it can block
4. light from inside.

Create a door area that does not face the beach. Or design the

door area to pass through a short passage/transition area first,

so the light from inside doesn’t spill out right away.

Transition area
before entrance

The opening is
covered by
wooden cover

View of transitional area
at night

o

\—> Red light, so it won't too dark

Figure 69. Transitional area before enter the building
Source: Author, 2022

3.2.3.2 Turtle-Safe Lighting

Coastal communities around the world have passed ordinanc-
es that require residents turn off beachfront lights during turtle nest-
ing season. Unfortunately, these ordinances are not always enforced.
Thus, it is very important to apply turtle safe lighting principles, espe-

cially to the landscape and exterior lighting of building in coastal.

1. Keep it off
Keep light off the beach and lights off when not needed.

2. Keep it low
Mount the fixture as low as possible to minimise light trespass,
and use the lowest amount of light needed for the task.

3. Keep it shielded
Fully shield the light so bulbs and/or glowing lenses are not vis-
ible and avoid light escaping upwards and outwards. Re- quire-
ment is that no lamp lumens go above a 90-degree angle with
no more than 10% of the lamp lumens exceeding 80-de- grees
angle.

4. Keep it long
Use long wavelength light sources (ambers and reds) in the ap-

propriate lighting fixtures.

Exterior shielded lighting
(wall) lighting

Ladscape shielded

Figure 70. Shielded lighting
Source: Author, 2022
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Table 9. Design Criteria of Area based on Light Intensity

Design Criteria

» Light intensity < 50% (visitor area)

« This area placed in the front to
blocked the conservation area from
the beach

« All openings that face the beach
should be covered with window
cover to avoid light spill

« Light intensity 40-60% (entrance,
lobby, outdoor hatchery and hatchling
pond area)

+ Using shielded lighting

« Make a transition area before enter
the building and equipped with red
light

« Light intensity 100% (laboratory,
management building)

« This area placed in the back, far
from the beach

Source: Author, 2022

Alternative of Transitional Area

Pros and Cons:

(+)  Circulation feels more flexible
and wide

W |

e

(=) There is still the possibility of light
spilling at night

Pros and Cons:

(+)

Lighting won't spill at night be-
cause the door can be placed
close to the wall that blocks the
light

Circulation feels narrow

(-)

Pros and Cons:

LA
E ;
o

Maximum use of space

There is still the possibility of
light spillage because the transi-
tion area is relatively short

Pros and Cons:

(+)  Maximum lighting blocking
(-) Access feels narrow, costs in-

crease

Figure 71. Alternative of Transi-
tional Area
Source: Author, 2022
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Alternative of Window Cover

| J
A

Pros and Cons:

Figure 72. Alternative of
Window Cover
Source: Author, 2022

(+)  Can block lighting at night

(+) It can be use for shading and avoid rainwater enter the
building

(-) It can be use for window with glass

(-) Need wide area to open the cover

4

Figure 73. Alternative of
Window Cover
Source: Author, 2022

R

Pros and Cons:

(+)  Can block lighting at night

(+) It can be use for shading and avoid rainwater enter the
building

(+) It can be use to avoid strong wind because it can be
adjust following the situation

(+) It can be use for window with glass
Need wide area to open the cover



1 -

d Figure 74. Alternative of
J Window Cover

J Source: Author, 2022

TT

Pros and Cons:
+)  Can block lighting at night
+) It can be use for shading device

(
(
(-) Can’t be use for window with glass
(-)

Can't avoid rain water, so we need to apply cantilever

Figure 75. Alternative of

Window Cover
o ; \ Source: Author, 2022

Pros and Cons:

(+)  Can block lighting at night

(+) It can be use for window with glass

(-) Can’t be use for shading (north and south) so we need
to apply horizontal shading device

(-) Can’t avoid rain water so we need to apply cantilever

Building Space Arrangement based on lighting level

The spatial arrangement is formulated by make a room program-
ming based on activities and time/duration. Then divided into two zones
to maximize the conservation center and turtle-based tourism. The light-
ing level of each room is also measured to determine its placement to

help minimize light coming out of the building at night.

P Conservation Area =~
e N
v Storage \
/ B \
/ edroog Clinic/labo- \
/ Conserva- ratory
| e tion Office
| -
~ /__
\ Pantry s -
\ _- 7
~ —_ — // -~ “1
——
/
/ Toilet
\ N
/ Hall N ~ __/// —
I ~
Musholla \
|
! I
\ Kitchen Food- Gallery |
\ court/cafe- Shop Front Desk /
\ N taria (Reseptionist) y;
S~ Visitor Area _ -7

Rajiman Street

Lighting Level (at night)
100% = active at night, so it needs normal light
50% = active at day, doesn’t need much light
. 050, = in outdoor, it needs turtle safe light

Figure 76. Zoning on main building of conservation center

based on activities and lighting level
Source: Author, 2022
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3.2.4 Natural lighting to minimize energy for sustainable building

Table 10. Design Criteria of natural lighting

Design Criteria

 Minimum of 30% of the floor area used
for work gets a natural light intensity of
at least 300 lux

sk

e The building mass tends to extend
from east to west to maximize
natural lighting but avoid excessive
radiation

e Minimize the opening that face the
south (beach) toavoid lightspill at

night

Source: Author, 2022

Alternative 1

Alternative 2

Figure 77 & 78. Mass exploration
Source: Author, 2022
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In this altenative, the building

shape is hexagon
Pros and Cons:

(+)  View to every direction

(+)  Unique form to add the
aesthetics

(-) Natural
reach building center

lighting can't

In this altenative, the building

shape is rectangular
Pros and Cons:

(+)  Natural lighting can reach
the building center, even
though based on the sim-
ulation, opening should
be added. So it will be
more maximized

(-) View only two direction

(-) Form a bit monotone

Alternative Simulation

Alternative Mass 1

At 10 AM, only 30%
area has natural lighting
more than 300 lux

At 10 AM, only 40%
area has natural lighting
more than 300 lux

Alternative Mass 2

At 10 AM, 50% area has natural
lighting more than 300 lux

At 10 AM, 60% area has natural
lighting more than 300 lux

Figure 79 & 80. Alterna-
tive Simulation

Source: Author, 2022 (with
VELUX)



3.2.5 Sea water management for
hatchling ponds

Table 11. Design Criteria of hatchling pond

T I VAL Ldhetd IO R T MOAIIIY P AVY AL T DY Il

seawater and replaced 2x a » Making temporary seawater re
day after feeding the turtles + Creating a wastewater treatme
so the use of water can be ma

Source: Author, 2022

Water system

Reservoir Pond

Waste water H Filtration |
Reservoir

Water Filter system

Air masuk
Overflow

Keranl Air

Alr penguras

Air bersih

>

Keran3 Keran2

Figure 81. Water system scheme
Source: Author, 2022

Figure 82. Sea water filtration schemet
Source: Author, 2022
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Building Mass Arrangement

Required architecture building volume.
- Hexagon shape to r epresent the turtle s hell

Divide the space containing each function:
1. Office 5. Cafetaria

2. Laboratory 6. Souvenir Shop

3. Hatchery 7. Support Facilities

4. Gallery 8. Hall

Add pathway t hat connecting each b uilding.
Adds a building level to contrast with the ground
and p reventing sand from entering whent he
wind blows. Tilted roof to response the climate,
so the roomis not hot and water run off can
directly fall to the ground

Figure 83. Mass transformation
Source: Author, 2022
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3.3 Schematic Design

3.3.1 Landscape Arrangement

43 T\

2/ \

o i ~
o o’ /"

s T > @l (4)
J_F-k ]“a@ rf}d ] c

@ Beach

(2) Sand Dune
@ Pine Trees Plantation

@ Plaza

(5) Visitor Building

@ Conservation Building

Support Facilities Building

(9) Amphitheater
Q Pine Trees

@ Decoration Plant

(6) Hatchery Decoration Plant

The concept of site plan, adjust the ecological aspect. In design-
ing the site plan, the turtle characteristic and site condition are consid-
ered. Turtle tend to sensitive toward lighting. When turtles want to go
back to the sea, they are following the horizon light. Thus, buildings near
turtle nesting area shouldn't spill too much light to avoid distraction (turtle
will get lost because confused following the light. Turtle also sensitive to
noise, the will frightened out and looking for another nesting site if the
beach is too noisy. Hence, to adjust this turtle characteristic, the existing
trees are maintained and the building placed a bit far from the beach.
The placement of building also consider the local regulation about border

line.

Figure 84. Site Plan Scheme
Source: Author, 2022

The sand dunes near the beach also maintained to avoid abras-
sion. In the middle area (3) pine trees are planted as shade. This was done
because the area was previously a plantation without tall trees and tend-
ed to be hot. A stage or level is added so that visitors who want to look
around can stop (4). The sites are separated by small unpaved roads with
a width of approximately 3 meters. To avoid accidents, pay attention to
the road boundaries. In addition, a fairly large area is made on the side of
the road, so that if a user wants to cross and there is a vehicle, they can
wait first. On the building site area, existing trees are maintained so that

the area remains shady and cool.
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3.3.2 Zoning by Activities and Lighting Level

100% Lighting, active at 24 hours 50%, active during the day 25%, need turtle safe lighting

The visitor building placed in the front because it is only active during the day. At
night, this building doesn’t need any lighting. This placement also can help to blocked g(l)guL:Cr: ii%f;lnéggzby Lighting Level
the light spill from the building behind. For the Outdoor area including hatchery, the
turtle dafe lighting such as shielded red light is needed to avoid light glare.
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3.3.3 Spatial Arrangement for Hatchery and Hatchling Ponds

MmO

H

L]

V4

The hatchery and hatchling pond area are placed in the east side of the site to
Figure 86. Spatial arrangement : ‘yhting : :

Serce: Authe, 2022 get maximum natural lighting in the morning. It is also surrounded by trees as natural
shading to avoid too much solar heat that can cause the death of turtle embryos and

hatchlings.
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3.3.4 Shading Device Application to keep the Temperature

Based on the alternative design simulation, the shad-
ing device that more suitable for hatchling pond area
that face the east, is shading that combine both hor-
izontal and vertical. It has more sunlight intensity but
still in the normal standard (not too hot nor cold) than

the regular one.

Figure 87 Schematic of Shading Device
Source: Author, 2022

‘ For the window, folded window cover from wood was

H L chosen because of it's multifunction. During the day,

“———————_____];f this device can be a shading. But at the night, it can

help to block the light from inside the building

Figure 88. Schematic of Window Cover
Source: Author, 2022
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3.3.5 Minimum Light Spill Building Envelope

Folding Door

This type of door was chosen
because it can enter as much
light as possible during the
day and close the opening so
that light does not come out at
night

Rotating Panels

This panel can control how
much light enters the room. At
night, the panel can completely

block the light from inside

Figure 89. Schematic of Facade
Source: Author, 2022

Il

Timber Slats

Timber slats are used in this area
to disguise the red light used in
the corridor so that the light does
not glow/spread too much

-

Window Cover

This type of window
cover can be a shading
as it opened

Detailed Facade

To reduce the risk of corrosion,
stainless steel and wood are the main
materials for the structure with timber
cladding on the facade. Timber has a
natural resilience to high winds and ex-
treme climates. Beside that, unlike ma-
sonry or other rigid cladding materials,
timber has a higher strength to weight
ratio allowing it to withstand far greater

stresses and movement.
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3.3.6 Lighting Based on Turtle Safe Lighting

100% Lighting, active at 24 hours 50%, active during the day
@ Landscape Lighting Shielded

64

25%, need turtle safe lighting

Figure 90. Schematic of Lighting
Source: Author, 2022



3.3.Natural Opening nad Ventilation

I

SCHEMATIC VENTILATION AND THERMAL

e

Figure 91. Natural Opening
Source: Author, 2022

This building minimize the use of glass to let natural
lighting and air circulation enter the building. This building us-
ing cross ventilation principle, so the air that flows in the room
remain fresh. Besides that, this building has quite high ceiling

to avoid thermal heat.
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chapter 4
DESIGN DESCRIPTION




4.1 Situation

PLANTATION
AREA

[ J
()
()

PARKING AREA |

OO
\»—/\‘/:/”\ /2
NN

PLANTATION
AREA

PLANTATION
AREA

GOA CEMARA BEACH
AREA

Figure 92. Situation
Source: Author, 2022
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4.2 Site Plan

@ Beach

(2) Sand Dune
@ Pine Trees Plantation

(4) Plaza

(5) Visitor Building
(6) Hatchery

@ Conservation Building

Support Facilities Building
(9) Amphitheater

Q Pine Trees
@ Decoration Plant

Decoration Plant

Figure 93. Site Plan
Source: Author, 2022
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The result of the siteplan is to make the building mass spread
out and adjust to the existing trees on the existing site. The amphi-
theater is the center of this conservation center. Pathway and deck
were added to make circulation clearer and accsessible for all people

include disabilities people.

() PINETREE

EXISTING TREE (WARU)

HARDSCAPE TIMBER

EEQ

FLAT STONE TILES

Figure 94. Site Plan (Conservation House)
Source: Author, 2022



4.3 Conservation Building

1. Hatehling Pond

2. Laboratory/Clinic

3. Management Office
4. Bedrooms and Pantry
5. Food Storage

6. MEE

The conservation area is divided into 3 parts, there are office
area, laboratory, and conservation area (which consists of hatchling
pond and hatchery). The office area is made without many partitions
with a large table as a gathering place. This is because the administra-
tors of this conservation house are local residents, where they gather
more often, unlike a formal office working behind a desk. The working

desk is only used by the researcher.

Figure 95. Axonometry of Conserva-
tion Building
Source: Author, 2022
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. Hatchling Pond Area
. Laboratory and Clinic
. Researcher Desk

. Gathering Area

. Bedroom

. Pantry

. MEE

. Food Storage

Figure 96. Floor Plan of Conservation
Building
Source: Author, 2022



4.4 Visitor Building

1. Gallery

2. Lobby

3. Souvenir Shop

4. Kitchen and Cafe

The visitor area consist of front desk, gallery, souvenir shop,
and cafetaria. The main entrance of this building is a corridor with

wooden grating. This corridor also can help to avoid overlight at
night.

Figure 97. Axonometry of Visitor
Building
Source: Author, 2022
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1. Kitchen
Figure 98. Floor Plan of Visitor Building
2. Cafe Source: Author, 2022

3. Souvenir Shop
4. Lobby
5. Gallery
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4.5 Support Facilities Building
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1. Toilet
2. Musholla

Figure 99. Floor Plan of Support Facili-

ties Building
Source: Author, 2022

Figure 100. Axonometry of Support

Facilities Building
Source: Author, 2022

12,000

The supporting facilities building consist of toilet and mush-

olla. It is located between conservation building and visitor building.

The toilet is equipped with toilet for disability people.
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4.6 Hatchery and Amphitheater

1. Hatchery

This is the area where turtle eggs are stored until they hatch.
Eggs will be immediately transferred from the coast to this area to
avoid predators and as a conservation measure so that the growth
of hatchlings can be monitored properly. The hatchery is designed
semi-naturally, where the eggs are still laid in the sand pit, but are
given additional protection in the form of concrete buis to protect
the hole and the fence that surrounds the hatchery area. In addition
to the fence, there is also a pathway with a higher level as access
for visitors who want to see the hatchery. Its function, so that the pit

area is not crowded by visitors.

Sand Pit Fence

i |l - I
Lol - i
\\ 3 / A
AR VA 80 cm
"\ oy
SO o y
/}_/ ) 7
| _ I - |
I[\ . _- - __ I - |I
N 4
b -
S ) /
-~

Figure 101. Sand Pit Fence
Source: Author, 2022
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2. Amphiteater

This is an area where large groups of visitors (around 100 per-
sons) will be gathered to get presentation materials of turtles. The

amphitheater is surrounded by plants and a reservoir that functions

as a reservoir for seawater for hatchlings and wastewater for irriga-
tion.

Water Reservoir

Figure 103. Water Reservoir
Source: Author, 2022

Figure 102. Axonometry of Amphithe-
ater and Hatchery
Source: Author, 2022
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4.7 Detail Architectural
4.7.1 Zero Light Spill

« Transitional Space

— 7 ‘F .
no 3 i h r‘ ',
\ ' il 'l' u .
GAL';EETNG 4 f STORAGE
BEDROOM /
ﬁESE&giHEﬁ' \\
A BEDROGM /_ ——
PANTRY : .' 3 HATCHLING
/ POND AREA
W‘ |
Figure 104. Transitional Space
Source: Author, 2022
Exterior Lighting Device
/

KITCHEN

rr:“f“/(\ /\,< P
AN

Figure 105. Corridor Lighting Area
Source: Author, 2022

The mass is rotated, So the door will tend to
face opposite from the beach. In addition, the
mass can also help find light from within when
opening the door, so that it is not visible from
the beach
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4.7.2 Facade

Folding Door

This type of door was chosen
because it can enter as much
light as possible during the
day and close the opening so
that light does not come out at
night

Rotating Panels

This panel can control how
much light enters the room. At
night, the panel can completely

block the light from inside

Figure 106. Schematic of Facade
Source: Author, 2022

I

Timber Slats

Timber slats are used in this area
to disguise the red light used in
the corridor so that the light does
not glow/spread too much

Window Cover

This type of window
cover can be a shading
as it opened

Detailed Facade

To reduce the risk of corrosion,
stainless steel and wood are the main
materials for the structure with timber
cladding on the facade. Timber has a
natural resilience to high winds and ex-
treme climates. Beside that, unlike ma-
sonry or other rigid cladding materials,
timber has a higher strength to weight
ratio allowing it to withstand far greater

stresses and movement.

79



4.7.2 Structure

80

Figure 107. Axonometry of Structure
Source: Author, 2022

ROOF TILES

PURLIN

TRUSS pARQUET

WOODEN SLATS

TIMBER

WOODEN BEAM 15 x 20 cm
WOODEN COLUMN 15x 15 cm

CONCRETE PLASTERED, PARQUET
CONCRETE PLASTERED, CERAMIC 30 x 30 cm

REINFORCED CONCRETE
FOOT PLAT FOUNDATION



PARQUET

ROOF TILES

o PURLIN

~—— RAFTER

WOODEN BEAM

TIMBER

DV CERAMIC 30 % 30cm

TIMBER
CERAMIC 30 x 30 cm

Figure 108. Structure Detail
Source: Author, 2022

CONCRETE
Y
' REINFORCED CONCRETE
FOOT PLAT FOUNDATION

ROOF TILES

RAFTER

PURLIN

STRAINING BEAM

TRUSS WEB

BOTTOM CHORD

WOODEN BEAM 15 x 20 em

WOODEN SLATS (SHADING) 4% 7 cm

WOODEN BEAM 15 x 15cm

WOODEN COLUMN 15% 15em

PARQUET

INSULATION

COMCRETE

REINFORCED CONCRETE
FOOT PLAT FOUNDATION



4.7.3 Shading Device in Hatchling Pond Area

Detailed Facade - Shading Device

Shading device was added to maintain the ideal room tempera-
ture. The temperature for hatchlings that too hot or too cold will cause the
hatchling die. The temperature that too cold also can affect the hatchling
growing. Thus, the ideal temperature is around 25 degrees celcius. This
shading device can help to reduce the solar radiation that enter the build-
ing. Based on the design simulation test, it is better to use combination

ofvertical and horizontal shading
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MAHOGANY
1800 x 400 x 30 cm

MAHOGANY
2600 x 200 x 30 mm

Figure 109. Shading Device for Hatch-
lign Pond Area
Source: Author, 2022

Figure 110. Shading Device Detail
Source: Author, 2022



4.8 Schematic of Barrier Free Design

Figure 111. Ramp
Source: Author, 2022

Figure 112. Toilet for Disabled People
Source: Author, 2022

The site is located in an area with black beach
sand. To provide access for everyone, including peo-
ple who use wheelchairs, the building is designed with
pathways and ramps to facilitate the circulation of vis-
itors. There is also toilet for disabled people as the
supporting facilitites.
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4.9 Schematic of Fire Safety
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Figure 113. Fire Safety Plan
Source: Author, 2022
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4.10 Schematic of Thermal, Ventilation, and Natural Lighting

SCHEMATIC VENTILATION AND THERMAL

a
P

A\ SCHEMATIC NATURAL LIGHTING

}/

Maximize natural ventilation from the south-north and
southwest-northeast. Cross ventilation is applied for good air
circulation. Winds that coming from the south and north will be

minimized by planting vegetation as natural windbreaks.

Shading device applied in the building to avoid too much
solar radiation that can cause death of hatchlings due to the hot

temperature.

85



4.11 Schematic of Day Lighting

Natural Lighting

(O Artificial Lighting

Figure 116. Lighting Area
Source: Author, 2022
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chapter 5
DESIGN SIMULATION



5

.1 Natural Lighting

Design Criteria

 Minimum of 30% of the floor area used

for work gets a natural light intensity of
at least 300 lux

Problem Solving

e The building mass tends to extend
from east to west to maximize
natural lighting but avoid excessive
radiation

e Minimize the opening that face the
south (beach) toavoid lightspill at
night

88

At 10 AM, 50% area has natural
lighting more than 300 lux

At 10 AM, 60% area has natural
lighting more than 300 lux

In this design, sufficient openings were made to
let natural sunlight enter the building. Based on the de-
sign test, the area of the room that active during the day
in this building that can get natural lighting is about 50%
- 60% area. It means, the design is in accordance with the

standard of natural lighting.



5.1 Sunlight Intensity

Design Criteria Design Guidelins
* The temperature of the » Placed hatchery and hatchling pond
hatchery and hatchling pond area in the east because morning
should be warm or normal, sunlight is suitable (not too hot)

around 25-30 degrees Celsius e The use of transparent material or
sufficient openings for the wall to avoid
predator but sufficient sunlight can enter
and keep the room temperature warm

 The hatchery should neither be e Placed in an area with roof or shading

too dry nor too wet. So the device to avoid too much solar heat and
humidity should be kept with maintain humidity. This can also avoid
sun intensity around 40-60% predators.

T — In this design, shading device
- ; were used to avoid room tem-
perature that too hot nor too
wet. Based on the design sim-
ulation, the shading device
that more suitable for hatchling
pond area is the combination of
horizontal and vertical shading.
It is in accordance with the stan-

dard of sun intensity
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chapter 6
DESIGN EVALUATION



Based on the evaluation results, there are some parts responded by examiner (Prof.
Noor Cholis Idham, Ph.D., IAl. and Dr. Ing. Putu Ayu P. Agustiananda, S.T., M.A.) and supervisor.

This improvement is expected to be a better design reference for readers.

6.1 Public and Private Circulation

This conservation house is not only used for private conserva- In the previous design, there's just one access for entrance and
tion activities, but also allowed public visit to learn and get to know exit in Hatchling Pond area. To avoid circulation crowds, another door
more about turtles. Thus, the circulation for public and private must be and pathway were added for exit access from this area.

clear for the convenience of all users.

Boardwalk

@ Entrance/Exit @ Gathering Area @ Souvenir Shop —> Public Access
@ Lobby @ Toilet @ Management Office —> Private Access
@ Gallery Musholla @ Laboratory Private Area
@ Hatchery @ Kitchen @ Food Storage

@ Hatchling Pond Restaurant @ MEE
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6.2 Ecological Aspect Regarding the Climate

This conservation house is located in tropical area near the
beach. The climate condition is tend to hot during the day in summer/
dry season, but humid in rainy season. Almost everyday the winds
blow strongly (climate analysis in page 20). The nesting season is
between May until September. Those month is where the wind blows
quite hard between 13-17 kph. In May, temperatures tend to heat up
to 31° Celsius. However, near September, the temperature tends to
decrease, although the decrease is not significant. In May to Septem-
ber, the rain intensity also tends to be low (average under 100 mm). In

addition, these months also enter the dry season.

f{ SCHEMATIC VENTILATION AND THERMAL

To overcome these climatic conditions, the design adjusts
based on site conditions. The shape of the roof is made in such a
way with clay material to reduce heat. In addition, cross ventilation is
applied so that air circulation flows better and the room does not feel
hot. Slab concrete with parquet finishing is used to modulate inter-
nal thermal (detailed structure, page 80). Timber slats for corridor
is made as shading. Several pine trees were maintained and added
in the ladscape to help reduce the direct sunlight to the site/natural

shade (landscape site plan, page 70).

Timber slats with glass for
shading and protection from rain
in corridor

> \/oid/hole were made
for existing trees

y
Timber slats

for shading in
restaurant’s terrace

Timber slats with glass for
shading and protection from rain
in corridor
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6.3 Argumentation in the Form Making

Mass Orientation

The formation of the mass of the building is adjusted to the site con-
ditions. The building is made elongated from east to west so that it is
not exposed to too much solar radiation. In addition, the shape of this
building also allows for good air circulation and avoids hot tempera-

tures because most of the wind blows from the south and north

Spatial Arrangement

The design of the building mass is also adjusted to the needs of
space, activity and light level (page 56, page 62). The conservation
area is placed on the easternmost side to get maximum sunlight in the
morning so that the temperature of the hatchery and hatchling pond

remains warm
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6.4 Argumentation in Building
Placement

The placement of building consider the local regulation and

also the previous conservation house.

The total area of site is 12.740 sqm. Mi-
nus the street area, it becomes 12.600

sgm

The boundary line from the beach is

determined to be at least 100 (one

g hundred) meters from the highest tide

(]

The boundary line from local street and
neighbor is determined to be at least

2 meters



6.5 Turtle-based Lighting

. Shielded Lighting Red LightU . Itraviolet Lighting

Buildings on the beach where turtles nest, are highly recommended to avoid spilling light
towards the beach (page 55). In this design, in outdoor or semi-outdoor areas, shielded
lighting and red light are used. For the hatchling pond area, an ultraviolet lamp is used to

maintain a warm temperature.
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BUILDING

PERFORMANCE &
’ TECHNOLOGY
LABDRATORY

GOA CEMARA
CONSERVATION HOUSE FOR TURTLE

The turtle conservation at Gox Cemara Beach in Sanden, Bantul is one of the efforts of the local community to protect
and conserve turtles. Bacause tha turtle population is increasingly threatened, mainly due to human activities, it s nac.
esiary 10 increase awareness of the importance of protecting turtles and its environment. With the development of eco-
taurism on the coast of Bantul 1o protect the coastal area, the construction of a new conservation center by increasing
conservation facilities as a medium 1o provide recreational sducation is needed. Thus, this project will accommodates
activities related to turtles from hatchery to captivity which includes conservation and visitor facilities. The conservation
facilities that provided include hatchery, captive ponds, and man- agement oifices, Meanwhile the visiter facilities are
& conservation center with gathering space and gallery/interactive visual media, Another supporting facilitiesfor tour-
ism will be added, such as toilat, musholla, cafe and souvenir carner. This conservation center uses an ecalogical archi-
tectural design app h that responds to envi tal canditions and the activities carried out in It. The ecological
aspect will be focused on building design that consider the tropical coastal climate, turtle characteristic, and the use

of sustainable local materiais. This approach was chosen as an effort to create a har i p bet the
building 2nd the site In order to preserve natire and the comfart of living creatures In the area.

D1, Yogyakarta Bantul Feguncy Sanden District




ork of Thin

Backgorund

Turtle Consesvation Center in Goa Cernara Beach, Sanden, Bantul
Endangered Turtles

Endangered Turtle Goa Cemara

& vory impornant for cosstal and manine scosystama.
i 4 turtles Consarvation Baach

of turrle b

Howeve
with extinction. In gevernment regulation number 7 of 1997
concerning the Preservation of Plant and Animal Species in
the attachment 1o the List of Protected Animals, It is stated
that all types of turtles that exist in Indonesis have legal
#latus protected by law

How to design a conservation center building that can support sco-
tourism in Goa Camara Baach?

Haw 1o design a bullding that minl-  How to design & bullding that fulfill  How te deslgn a consarvation
mize light spill at night as » the standards of conservation centar with Ficilities 1o support
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Conservation Lighting tourism Ecotoursin
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SITE CONDITION

Fastation

Flartitor

According 10 data from sun eanh toak

The wind mostly come from the south and the north,

Location  : Rajiman Street, Goa Camata, Sanden,
Bantul, Yogyakara

Total Aren 12 500 sgm

Regulation

KD 40%

KLE. 08

Boundary Line from thi beach: 100 meters

Boundary Ling from the strest. 2 matens

Goa Cemasa Baach 8 Incared in Gadingsar Village,
Sarcden: Dissrice, Bantud Rogency, Special Rogion of Yogya-
faeta, It I one of tourist destinations on southerm cosst of
Bantul. It is named Goa Cemar becausa this beach has 3
kot of cemara udang/pine trees that are line up reatly and
ook Moo & cave, Thame pine Ters ars b0 pROTECT wsawater
abrasion and hald the sand dunes, 5o there ix no displace-
et occury cum o the wind. This besch has sofi black
sand and strong winds in accordance with the charscier of
the south cosst. The tutle conservation house m Goa
Conmars i lo- cated in Ragrman street in Goa Cemara Baach
Touriern Area. It in sbout 150 maters from the besch sena
for turie naxing. The 1ite area is 3000 souarm metsrs, ur-
rounded by plantation of local residents. For & long time,
bocal eommunity gresips have collabormed with the gov-
amment ta praserve the local flor and fauna.

Cantour

Tha cotour ling cn the-sne s tend 1o be flat. Thars ars caly
= fow small mounds typical of the beach area, and near the
sach thang ars sand dunes with pera s,
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2. Office and Solar Bat-
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1 Solar Pansd
4 Stowge
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+ Main Access

Tha main streat access is Rajman Stroet that
connecting the site with Goa Cemara Beach
Arwa, ls a3 meters wide streat without
atphait not paving black

< Fialds
The amisting function ol this ares s for lerming.

+ Cemara Udang
This ama separates the mainiand from the
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vention
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Precipitation
Based on this cavegonization, i Mo camime ferm of

laccasimd an May 15, 2022}, the move-
meant of the sun is directly above the site,
but dightly from the narth.

This wind data wil be used as the consdention of tha
openings and facada to achieva tha comdort af tha
building user

an average high of 31°C and low of 25°C. The coldest
month of the year in Sanden fs Auguat, with an e
aija fows of 23°C ancl high of 20°C.

precipitation throughout the year i rain, with & peak

prabability of 7% on Tst February.
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Design Result

Bullding Axonometry

Visitor Building i Support Facilities Bulding, Canservation Building
Amphitheator and Hatchery
Structure Azsnametry Intarior Axgnometry
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Lobby
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Timiar b Gallery
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2. Bedrooms and bathrooms
3 Giathueing room
4. Rezearchor desk
5. Laboratoryfclinic
& Food Storage
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Pwinfored Concrete
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Amphithester Entrance

Souvanic Shop Lobby Office Gallery
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