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ABSTRACT

In light of the great number of displaced people in the camps of northwest
Syria, and the sudden disasters that occur in these camps -such as floods
resulting from heavy rains and strong winds in winter- it seems that the future
of the displaced people is uncertain and great challenges are facing them to
complete their life cycle ordinary and in living conditions that ensure their
protection, safety and preserve their dignity. The necessity of highlighting this
problem came in this paper by examining; the history of the disaster and the
most important causes of it; the methods and strategies of humanitarian
fieldwork response and; the diversity of interventions to it in the region to
avoid this disaster and mitigate its danger to the affected population in the
future. The problem investigates three case studies through the analysis of
experts’ opinions working in the field of emergency response to repeated
displacement situations in the region. The need for analytical study including
community participation regarding the annual winter flood disaster that the
region has experienced and is still going through, concludes with discussing
the inducted results, suggesting recommendations, and suggesting future
work to apply.

KEYWORDS
Northwest Syria; Flood; Disaster; Response; Disaster Risk Reduction.
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INTRODUCTION

The Syrian crisis has caused the destruction of housing, loss of life and
physical damage, which forced the Syrians to be displaced internally in an
effort to escape death, which claimed the lives of 312,000 - 470000
individuals until 2017 and led to a large demographic dispersal in the region
(STEBBINS & EL KHALIL, 2017). The continuation of this crisis will
exacerbate the problem and deteriorate the results, and this is evident today in
the displacement camps (Figure 1).

And this is what was confirmed by Filippo Grandi, UNHCR High
Commissioner “Syria is the biggest humanitarian and refugee crisis of our
time, a continuing cause of suffering for millions which should be garnering
a groundswell of support around the world” (UNHCR, 2018).
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Figure 1: Incidence of Conflict, 2011-2017(STEBBINS & EL KHALIL, 2017)

Displacement camps were established in Syria to accommodate displaced
people from the Syrian crisis. Some of them live in official camps and others
in informal and random camps or collective shelters. Humanitarian support
and assistance targeting these camps are coordinated by Shelter Cluster and
Camp Coordination and Camp Management (CCCM) Cluster, but the
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response does not cover the entire gap due to occasional difficulty of access,
the constantly increasing number of displaced people and the continuation of
disasters that increase the size of the gap and need such as fires in the camps
and heavy winter rains that cause floods and torrents leading to constant
damage of tents and infrastructure (WIKIPEDIA, 2021).

CONTEXT
More than 10 years after the beginning of the Syrian crisis, which included
the destruction of infrastructure, displacement, asylum, deaths, etc., it can be
said that this crisis has reached a state of despair throughout Syria. Moreover,
the winter season and harsh weather conditions increase the suffering of the
displaced in the camps and the aid provided by humanitarian organizations
does not cover the need and the gap in the region due to continuation of
increase in the number of displaced people and their instability (RELIEFWEB,
2020).
In NW Syria, 407 internally displaced people sites were recently exposed to
heavy rains and strong winds, in which 141,729 internally displaced people
reside who suffered from the flood and the sinking of tents (RELIEFWEB,
2021A).
The recent floods occurred between January 13-14 2021, which made the
camp residents search for any safe haven during this disaster such as schools,
mosques and nearby camps. But it is worth noting that this was not the first
time that this disaster occurred in these camps, as it is a repetitive series of the
same disaster that occurred previously in November 2016, December 2018,
March 2019 and in June 2020, which usually leaves negative impact, such as
death, destroying tents, putting sewage facilities out of service and damaged
infrastructure (RELIEFWEB, 2021A).

PURPOSE AND STRUCTURE OF THE REPORT
This report purposes to conduct a study and analysis of the annual recurring
flood disaster in the northwest Syrian camps by highlighting the most
important causes of the disaster, and the methods and strategies of
humanitarian fieldwork in the region to avoid this disaster and mitigate its
danger to the affected population. Moreover, the article studies and analyses
the views and suggestions of the affected population to form a deep and
comprehensive understanding of the history of the disaster, the needs of
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residents of the region and the general situation, to develop a plan and strategy
to mitigate the impact of this disaster and its avoidance in the Idleb camps.
The research consists of eight parts:

Introduction: It includes the introduction, the context, the purpose
and structure of the report, figures, maps, in addition an inspection of
the history of the disaster by reviewing the international reports of the
humanitarian response in the region to understand the timeline of the
development of the disaster, the factors that affected it, and the
diversity of response types to it to understand the reality that can help
in solving future problems.

Project Definitions: Deals with the problem limits, the aim of the
project, and the methodology and data collection used in the study.
Case Studies: Studying three case studies through the analysis of the
opinions of experts working in the field of emergency response
regarding repeated displacement situations in the region and the need
resulting from the annual winter flood disaster that the region has
experienced -and is still going through-, their experience in
construction, shelter and infrastructure repair projects in the Syrian
context in general and Idleb camps in particular.

Community Participation: Analytical study for the community
participation through analysis and discussion of the residents'
opinions and suggestions for solutions from their point of view by
interviewing them individually in the targeted camps' gatherings.
Results and Discussion: Discuss the inducted results of the study,
according to three main axes: observation, experts’ feedback and
community feedback.

Conclusion and Future Work: This study will culminate in
recommendations, future work and proposals that must be taken into
account in the future response.

FLOOD DISASTER
Definitions

Recently, the frequent use of terms related to disasters and natural disasters
and their management and reduction of their risks have been observed -
especially on (social) media- after the recent disasters and wars in the world.
But it can be noted that the general and specialized literature shows that these
terms have different definitions from one researcher to another according to
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their scientific meaning, so it is necessary to emphasize the concepts used in
this study and their scientific meaning.

Natural hazards are: “generally considered to be processes of the potential
destruction of natural origin, which may lead to losses in human lives,
injuries, economic or social damages, and/or to the environmental
degradation” (VILIMEK & SPILKOVA, 2009).

Disaster is: “A serious disruption of the functioning of a community or a
society involving widespread human, material, economic or environmental
loss and impacts, which exceeds the ability of the affected community or
society to cope using its own resources” (SAHA ET AL., 2009).

Flood is: “A body of water that inundates normally dry land resulting in water
remaining on the surface for some time. Observes that floods occur when peak
discharges exceed channel capacity which may be brought about naturally by
heavy rainfall” (IGUDALADAN & SAULAWA, 2021).

Flash flooding is: “An unprecedented situation that occurs in hilly regions
and sloping lands where torrential heavy precipitation, thunderstorm, or cloud
burst commonly occurred without any prior warning. This sometimes causes
huge loss of lives and damage to properties” (RANJAN, 2017).

Flood disaster is: “A sudden, calamitous flood event that seriously disrupts
the normal functioning of a community or society and causes human, material,
and or environmental issues that exceed the community’s or society’s ability
to cope using its own resources” (IGUDALADAN & SAULAWA, 2021).
Disaster management is: “To conserve the lives of people and their property
during the natural disaster or man-made disaster” (DEBBARMA & DEEN,
2020).

Disaster risk reduction is: “The concept and practice of reducing disaster risks
through systematic efforts to analyse and reduce the causal factors of
disasters. Reducing exposure to hazards, lessening vulnerability of people and
property, wise management of land and the environment, and improving
preparedness for adverse events are all examples of disaster risk reduction”
(UNISDR, 2012).

The response is: “Actions taken directly before, during or immediately after a
disaster in order to save lives, reduce health impacts, ensure public safety and
meet the basic subsistence needs of the people affected” (UNDRR, 2017).
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Literature Review
Flood disaster spreads in many and wide areas in the world and differs from
each other in their severity, type and dimensions. In the period between 2010-
2019, more than 673 million people were affected by floods, with floods
accounting for 46% of the total natural disasters. The number of floods
increases annually, with an average of 128 floods per year, in contrast to the
number of people affected, which decreased recently (HAGON ET AL., 2021).
Views on the flood and its effects differ among stakeholders. It means loss of
life, destruction, starvation, destruction of property, infrastructure, and
sewage systems for the general public and may be considered by some as a
disturbance in the normal course of their lives.
As for governments and officials, floods are considered a factor in delaying
their development planning for the state or city, with the addition of economic,
relief and other burdens. When studying the flood, two different concepts of
the phenomenon are observed; the first is the emergence of large excess water
from rainwater and/or rivers in a particular place, and the second is that this
water will not cause a disaster if it is managed quickly and easily. The
dimensions of the flood differ from one country to another, for example, the
flood the annual Nile River is considered as a source of life and an important
reason for irrigating crops in Egypt, but this same phenomenon causes a
disaster in Sudan, and other similar natural phenomena cause disasters in
other places such as India. The main factors causing floods can be summed
up in heavy rains accompanied by storms, river channels and changes in their
carrying capacity, absence of early warning systems, poor design and
implementation of sewage systems, climate change, poor planning, and
management, etc. (RANJAN, 2017).
Flooding, whether it is the result of heavy rain or the flood of a river, is a
natural phenomenon, and its conditions and dimensions are known through
previous experiences, so it should not cause shock and emergency response
solutions should not be dealt with when it occurs, but rather it should be
prevented from reaching a disaster situation, through the correct use of lands,
preparing for it in advance and adopting a scientific approach to disaster risk
reduction.
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HUMANITARIAN RESPONSE TO THE FLOOD
DISASTER
Floods are considered as one of the natural phenomena that humans cannot
prevent, but by improving response strategies and developing a method to
mitigate their impact, humans can prevent them from reaching a state of
disaster (GHOSH, 2014).
Noteworthy is that the measures to respond to the flood disaster are limited in
some countries to provide urgent response and adequate relief to the affected
communities at the time of the disaster. However, these measures must be
planned in advance, determine the size of the required response and distribute
roles to more than one party of stakeholders (such as the government,
organizations, and field teams) with deep coordination between them. In
India, for example, as it is frequently exposed to flood disasters, the response
varies according to the different intensity of the flood. Between 1954-2004,
22 flood management agencies were formed, but the implementation of the
recommendations made by these formed committees/working groups
remained slow (RANJAN, 2017).
The state of Assam in India suffers from a natural flood disaster as a result of
heavy rains associated with strong monsoons. This disaster affects the rural
areas of the state, whose population mainly depends on agriculture, which
makes the disaster harm the state’s economy by damaging agricultural crops,
private property and infrastructure. After the flood disaster in 1954, short-
term and long-term procedures were announced by the government, such as
improving sewage systems, constructing dams, directing rivers and dividing
flood areas. However, after redressing the disaster by implementing short-
term measures, the long-term measures that protect the state from the
recurrence of the disaster and/or contribute to mitigating its severity. Until
2020, only short-term measures are dealt with when the disaster recurs
(DEBBARMA & DEEN, 2020).
In order to determine the response and precautionary measures for heavy rains
causing floods in Peru, "The Peruvian National Red Cross Society"
implemented the EPA Action Plan, which deals with heavy rains causing
floods during the period between December and April. This program will
determine spatial and temporal scales of the disaster before it occurs by
studying the forecasts of the "Multi-Sectoral Commission for the Study of the
National El Nifio" and the forecasts of meteorology and hydrology, and thus
will give stakeholders time to intervene before the disaster.
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The EPA program will determine the risks in five consecutive days according
to the weekly, monthly and seasonal forecasts of precipitation, which helped
in drawing historical impact maps through which high-priority areas are
identified in order to intervene and implement precautionary measures. This
experience is considered one of the best practices in support of the "Sendai
Framework™ in the management of disasters caused by rain and floods
(KRUCZKIEWICZ ET AL., 2021).

PROJECT DEFINITIONS

PROBLEM LIMITS
The camps targeted in this study are located in northwest Syria, northwest of
Idlib, and north of Aleppo, which was established during the Syrian war in
2011. Some of them are still classified to this day as unofficial camps.
These camps have witnessed a significant escalation in displacement cases
since the end of April 2019, as they today host more than 2.8 million internally
displaced people (REACH, 2020).
The study will address the winter flood disaster resulting from heavy rains,
winds, and storms in these camps, as data was collected from experts in the
area and camp residents, including designs and construction plans. (Figure 2,
Figure 3, Figure 4)
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Figure 2: Idlep and Aleppo governorates map
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AIM OF THE PROJECT

Upper Target: Improving living conditions for IDPs who are living in NW

Camps in Syria.

The project aims to reach alternative solutions or strategies to implement,
which ensures to provide the most important infrastructure and shelter needs
in the region, as well as ensuring continuous access to the facilities or life-
saving services, which ultimately aims to provide the service required for the
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beneficiary to live and his family in a decent life considering this difficult
living conditions, through:

Finding a solution to the problem of floods resulting from heavy rains and
tents being torn every winter of every year due to winds and storms.

Propose alternative solutions based on the experiences of experts and the
participation of the residents of the targeted camps, which are compatible with
the Syrian context, the Syrian culture and the sensitivity of Syrian society.
Contribute to reducing deaths due to high temperatures and polluted water as
a result of housing in unhealthy living conditions.

METHODOLOGY AND DATA COLLECTION

The research uses an Inductive Analytical Methodology. Data were collected
based mainly on international reports, other research related to the subject,
expert interviews for the three cases studied and interviews with the targeted
community for the social survey. Data cleaning and analysis have been
applied to reach conclusions and recommendations based on discussion and
studied observation.

Regarding Community Participation, the methodology of data collection
includes conducting individual interviews with 384 residents in Idleb camps
on 1 - 5 June 2021, with a 95% confidence level and a 5% margin of error.
The data collector verified that all questions were obvious and answered by
the respondent.

CASE STUDIES

ATAA HUMANITARIAN RELIEF ASSOCIATION —
EXPERT A —NIZAR BUSTANI

About ATAA Humanitarian Relief Association Projects

Ataa started its humanitarian response to the Syrians in northern Idleb in 2013,
where it constructed temporary camps in the Atma area in 2013, established
and managed 12 camps according to SPHERE standards in establishing
camps to be a model for organized camps (dimensions and planning - facilities
- infrastructure camp), so Ataa got extensive administrative experience in
organizing and training residents to manage their camps. In 2014, Ataa shifted
from construction camps to construction some housing for the most
vulnerable families to be an alternative to tents and it was free with the
provision of facilities and basic needs (BUSTANI, 2021).
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Successes, Challenges, and Improvement

While discussing ATAA's successes, the CCCM & SNFI Program
Coordinator Nizar Bustani said that they started with the construction
and camp development projects because they believed that people
should not stay in a tent after all these years.

In 2014, they started with the idea of 100 housing units in the Atma
camps, where the design and implementation were very simple (18
m?). But in 2015, they developed the design to a one-story housing
unites with two rooms, a bathroom and a kitchen and constructed the
first ATAA housing complex through building 520 housing units with
35 m? within the Atma camps as well, with the provision and repair of
the infrastructure completely, and the construction of service buildings
and facilities such as mosque, administration unite, school, clinic,
police station, gardens, internal market, and external market, and the
total budget of this project was $1,560,000 (Figure 5).

@ -

Figure 5: First ATAA housing complex (BUSTANI, 2021)

In 2016, the second ATAA housing complex in Atma had started consisting
of 748 apartments in 65 multi-story buildings with 38 m? and a total budget
of $3,141,000 (Figure 6).
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Figure 6: Second ATAA housing complex (BUSTANI, 2021)

In the third ATAA housing complex in Jarablus, which began the
implementation in 2019 in coordination with AFAD, the budget was
$2,420,000. The project divided into two phases; phase A includes the
construction of two types of residential buildings, 138 apartment with a total
area of 37 m? for each unit in the first type and 60 apartment with a total area
of 60 m? for each unit in the second type. Phase B includes the construction
of two types of residential buildings too; the first one is 12 residential building
with 12 apartment’s with total area for each building 271 m? and different
areas for each apartment to suit the number of family members and the second
type is 5 residential building with 18 apartments with total area for each
building 307 m? and different areas for each apartment. In addition to the
mosque with 470 m?2, a school with 615 m?, a clinic centre with 248 m?, 17
shops with 562 m? and the residential management building with 18 m?
(Figure 7).
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Figure 7: First ATAA housing complex (BUSTANI, 2021)

Finally, in 2020 they developed and started the construction of the fourth
ATAA housing complex in Atma with low-cost units $350,000. This design
developed by the ATAA shelter team reduced the cost and minims the
duration of implementation as a recent response to the huge numbers of IDPs
in the last period (Figure 8).

pNDNDUDUDNEY

Figure 8: Fourth ATAA housing complex (BUSTANI, 2021)

Nizar Bustani focused in this part on the fact that since the implementation of
these projects, there have been no accidents related to protection or floods in
the project's locations. Although these projects are not encouraged and
popular, they succeeded in these projects since 2015. But what helped them
in this success was that the finance was through donations from individual
donors and not through donor organizations, which allowed them to be
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flexible in design and implementation. The success of these projects lies in
the fact that they preserve human dignity, providing privacy and security. The
grade of beneficiaries’ satisfaction is very high due to the actual need after
long years, as well as that the design is very compatible with the culture and
sensitivity of the community, where they encourage the beneficiaries to live
and increase their income by working in the markets that have been
established within the projects areas or even working outside it.

He also summarized the challenges in three points. Firstly, the housing land
property HLP, where the displaced settled in privately owned lands in large
numbers and some of the owners are not in the area, so they faced difficulties
in obtaining approvals. Accordingly, they developed and implemented a due
diligence strategy to avoid this challenge and then they signed an agreement
or memorandum of understanding between the owner of the land and the
responsible authority in the region and the organization to avoid any future
problems. This challenge was also avoided through donations, where the land
is purchased and becomes an endowment for the organization. In both cases,
the process was legally established as much as possible through local
authorities and documented contracts. There are proofs of legal identity and
available documentation (e.g. tabu, court decision, power of attorney, sale
contract). Secondly, the selection of beneficiaries due to the large number of
displaced people in the area, the frequent displacement movements and the
great need, this challenge is avoided through coordination between
organizations and clusters. Thirdly, the problems of sanitation and
infrastructure in the camps in NW Syria, where there is great pressure on them
and they are not equipped for this number of users, which has led to their
deterioration., each organization can contribute to the solution, but the
problem cannot be solved individually, so coordination between organizations
pushes the region a step towards development.

With regard to the strategies of improvement, Nizar Bustani mentioned that
their development in designing projects from a tent to a room, to a residential
unit with a small area, to multi-story buildings, to the design of housing units
whose size and design are matches with the number of family members and
the cultural sensitivity of the community, contributed significantly to
improving the quality of work and gaining the trust of the beneficiaries, and
led to their participation in the technical working group for establishing the
Guideline to build residential units with the group. They also developed
planning and design strategies related to graveling and the tent isolation
projects, where they started their projects by isolating the tents inside the
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camps without roads maintenance. But the result did not meet their
expectations on the ground, so they moved to repair and maintenance of the
roads and then isolate the tents. Therefore, coordination and cooperation
between organizations working in the region contribute to providing a full
service to the displaced beneficiaries, such as the implementation of multi-
sectoral projects (WASH, Shelter, Early Recovery). In addition to their
seeking constant development of projects planning, design, and work
mechanisms, they rely on the Syrian code, the Guideline from the Technical
Working Group, SPHERE Standards, and UNHCR Standards in their
projects, in addition to their reliance on needs assessments they carry out
before projects and assessments of other organizations that are published or
shared with them.

Discussion

The expert from ATAA stated that in one of their projects they targeted the
displaced widows and their children only, but the rest of the projects have
been developed as a result of previous social experiences and the avoidance
of the residents' feelings of isolation to avoid the so-called "ghetto society
impact" so that these projects are more connected to the surrounding society
and influenced by the fabric of Syrian society. The method of housing based
on community diversity and the creation of a suitable environment for all
groups of society within certain ratios governed by access to the largest and
most vulnerable segment of society, with the emphasis on the social diversity
that includes the beneficiaries of different regions, cultures, and backgrounds,
scientifically, professionally and economically to build a community has the
character of the fabric Syrian community before the crisis, which leads to a
balanced society and able to integrate with the surrounding environment.

ATAA, like many other active organizations in northwest Syria, is responding
to the winter flood disaster in the camps and they have also developed a rapid
response mechanism RRM of their own. But this response is not sufficient,
because it should be before the disaster and not after it to avoid damage and
loss of life, | also see that the gap and need in the region needs high
cooperation and coordination between organizations and donors, because
individual work will not work in this case, and this is what the SCHF OCHA
is seeking, as it allocated about 10 million dollars to repair the infrastructure
in the camps in 2021, which is a highly appreciated step that pushes the region
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towards development, but the camp residents need a radical solution to get
them out of the tent after about 10 years of displacement.

Concerning the demographic change issue, Nizar Bustani do not agree with
this idea, even if there is a demographic change, he think that it has already
occurred during the previous 10 years, and the most important here is people’s
mental health, and it cannot be denied the fact that the displaced were forced
to move and live in cities other than their cities, therefore, all parties must
stand by them and support them.

The interviewed expert suggested several strategies to reduce the risk of a
flood disaster for the affected population, such as infrastructure repair,
maintenance and reorganization, transferring people from the sites where the
disaster recurs, and closing the camps located in the mouths of rivers and
torrents and transferring their residents to other sites, where this solution was
implemented in Atma, but the solution was not reached in the Ma‘arrat
Tamasrin camps gatherings, work on replacing tents into housing units in a
technical and hierarchical manner to preserves the dignity of the IDPs.

| see that responding to people's needs resulting from the Syrian crisis, in
general, is taking a large part of the humanitarian response in the world, and
sudden disasters such as floods in camps have increased the burden on
humanitarian workers, as they do not stop thinking about strategies, solutions,
and services that can raise the living conditions of the displaced people. On
the other hand, their limited capabilities do not enable them to implement
everything that is planned, and accordingly, this gap and its size must be
highlighted and the response volume that covers only a small part of the gap
must be clarified, to work on effective strategies that provide a full service
and unconditional benefit to the displaced to ensure their protection, safety,
and preservation of their dignity.

MOLHAM VOLUNTEERING TEAM PROJECTS —
EXPERT B - BARAA BABULI

About Molham Volunteering Team

Molham Volunteering Team is an independent non-profit organization
founded in 2012 by a group of Syrian students and is registered in Canada,
Germany, Jordan, France, Sweden, Turkey, and Norway. Today, the team
includes 180 volunteers from different parts of the world (MOLHAM TEAM, N.
D.).

"With every storm, every winter, and every tragedy that the camp residents
suffer, there are many voices asking, "Why don't you build homes?” and
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“Why don’t you try to start with permanent solutions?”” Despite the difficulty
and cost of implementing these solutions, but they are the only way to end the
suffering remains. After years of its orbits and mitigating its results by
instantaneous methods. Throughout the years of our relief work, the scene of
the tents was unbelievably sad, and we were drowning thinking for hours and
days, individually and in groups, to find an alternative that would spare the
families unbearable hardships. This is a family whose things have been
destroyed because of the rain, and all her children were sick, and another lost
her tent due to a storm, and other stories that are repeated without losing their
miserable character" (BusTANI, 2021).

Successes, Challenges, and Improvement

The shelter department manager Al Baraa Babuli in the team summed up their
successes with providing protection, provide privacy, Provide partial stability
for families in their projects. By targeting the residents of random camps who
are threatened with permanent relocation according to the circumstances
surrounding them and considering the needs of families during the planning,
design, and implementation of projects, they cancelled the idea of sharing
housing and service facilities among more than one family, and they provided
a housing unit with its own facilities for each family. In my opinion, this
strategy in action is consistent with the principle of improving the living
conditions of the displaced in the camps and protecting them from the harsh
climatic conditions and their effects.

He also added the most important challenges they face in their work is a large
number of displaced people in the region, as they see that individual efforts
are insufficient and seek to joint work with other organizations active in the
region, which may accelerate development in this field, in addition to the
unwillingness of some beneficiaries of the rural population to live in closed
apartments in multi-story buildings, so they had to find an expansion of the
apartments’ spaces in proportion to the population’s culture and social
sensitivity.

The improvement strategies of the Shelter Department in Molham
volunteering team had two directions, the first being the development of
spaces and design, where their construction projects started with Project (1000
housing units), as they started by constructing 50 housing units with an area
of 16 square meters, then they developed the space to 24 m?2, then 32 m?,
until they reached today a space of 58 m? for the family, including facilities
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to suit the families’ needs properly and guarantee them a decent life, which
will be explained as follows:
A. 1000 Housing Units Project: (Table 1, Figure 9, Figure 10, Figure
11).

Table 1: The models that have been worked within the 1000 Housing Units
Project (BABULI, 2021)

# Space Number of rooms Ceiling type
(m?)

1 16 1 Shader insulator rain

2 24 1+(bathroom-toilet- Shader insulator rain
kitchen)

3 32 2+(bathroom-toilet- Shader insulator rain
kitchen)

4 32 2+(bathroom-toilet- Prefabricated reinforced concrete
kitchen) ceiling with a thickness of 1.5 cm

5 58 2+(bathroom-toilet- Reinforced concrete ceiling with a
kitchen) thickness of 15 cm

Barisha project —
Phase 1
Model 2 and 3

‘
low uninhabitable area
{

Figure 9: Barisha project - Phase 1 - Model 2 and 3 that have been worked
within the 1000 Housing Units Project (BABULI, 2021)
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Figure 10: Azaz project - Model 4 that have been worked within the 1000

Housing Units Project (BABULI, 2021)
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Figure 11: Azaz project - Model 5 that have been worked within the 1000
Housing Units Project (BABULI, 2021)

B. Molham Village Project: (Table 2), (Figure 12, Figurel3,).

The project is an integrated village that contains apartments, a health
center, a mosque, a cultural center, a children's garden and a commercial
market.

Table 2: The building models that have been worked within the Molham
Village Project (BABULI, 2021)

Number of Number of apartments The total number of

floors per floor apartments in the building

2 4 6 24
3 3 4 12
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Figure 12: Architectural plan for the first and second models - the floor
contains 6 apartments with an approximate area of 52 m? (BABULI, 2021)

43
45
b5

|

- &l
j%—

345

| |

Figure 13: Architectural plan for the third model - the floor contains 4
apartments with an approximate area of 55 m? (BABULI, 2021)
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The second direction of improvement strategies was in the WASH sector, as
Al Baraa Babuli mentioned, where they started their projects in remote
locations that lack sewage systems, which affected the project budget and
implementation, as they had not planned for it previously. Now, after many
experiences in the field, they changed the planning mechanism and included
the budget for the infrastructure of the housing unit within the total budget.

Working perfectly may be difficult to achieve from the beginning, but
identifying and analysing mistakes and developing solutions to them makes
the work achieve better results for the beneficiary and the organization, and
this is what the team does by developing their work strategies to meet their
projects as much of the needs of the displaced who benefit from their projects.

Discussion

Legally, and to solve the property problems, the Molham volunteering team
followed two methods in the implementation of construction projects, the first
method is the purchase of the project land by the wealthy of the targeted
village and donated it to the displaced and the ownership of apartments for
the displaced, the second method is the purchase of the project land by
individual donors and made it an endowment for the team’s work and after
construction the team signs usufruct or rent contracts with a symbolic value
such as 1 Turkish lira annually, and the contract includes terms that guarantee
the right of both parties. After the implementation is completed and the
housing units are handed over to the displaced, an administrative committee
is formed by the team to manage the camp/village/site to avoid problems
related to selling, renting, and any other problems (BABULI, 2021). It is worth
noting that what helped the team implement this type of project is their
dealings with individual donors who do not place conditions and restrictions
on their implementation.

Their projects are implemented based on the Shelter Cluster Guideline, along
with the design criteria they developed according to the Syrian Building Code
with slight variations according to the culture of each region. Also, the blocks
and buildings that they create are based on a strong foundation, last for long
periods, and provide safety standards for the land and the beneficiary
(BABULI, 2021).

As for the demographic change, we cannot say that the tent and the housing
units will affect the demographic change, the displaced person will return to
his home and city after the war. These blocks can be used later in other
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projects as shelters for orphans and others, as they inevitably belong to the
implemented organization.

The work experience of the Molham Volunteering Team in the Shelter field
is considered one of the earliest experiences in the field of construction in the
Syrian context, and attention must be drawn to it to benefit from it in terms of
dealing with donors, managing resources, communicating with the affected
population and planning projects according to their needs.

QATAR CHARITY PROJECTS - EXPERT C - AMRO
KATKHADA

About QATAR CHARITY
Qatar Charity has responded to the needs arising from the Syrian crisis since
2011 through its field office in Turkey and its multiple cooperation and
partnerships with local and international organizations operating in the region,
and until 2015 it has spent approximately $88,148,974 implementing projects
in various sectors in Syria, including Shelter, and WASH (QATAR CHARITY,
2016).

Successes, Challenges, and Improvement

C. Amro Katkhada was the expert | interviewed from Qatar Charity, and
despite the various projects in the Shelter department that he
manages, he mentioned that the most important project implemented
in this sector, which he considers his greatest success in this field, is
the project to build a modular village in Idlib to house the displaced,
where the village contains 400 housing units, a mosque, a medical
point, a two-story school, shops, an administration building, water
well, and a sewage system. This success is due to the presence of an
empowered work team, a good supplier, good project management,
in addition to the design and implementation of the project well in
terms of space and backsets, etc. (Figure 14, Figure 15).
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Figure 15: The Housing unit plan in the modular village (AMRO KATKHADA,
2021)

He also mentioned another success of his previous work in the Shelter sector,
which is the rehabilitation of unfinished residential homes through the repair
of doors, windows, walls, ceilings, and sewage networks. What reinforced the
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success of this project, in his opinion, is that it is based on great real need and
targeting entire housing complexes.

He also summarized the challenges he faces in his work by managing projects
remotely, which reduces the quality of work sometimes, the unwillingness of
some displaced people residing in the tents to move to the housing units,
beneficiaries selling tents after receiving them because of working based on
an unreal and inaccurate need assessment, which added activity to their
projects, which is installing the tent and isolating its floor, and then handing
it over to the beneficiary. It is also worth noting that this problem prompted
OCHA to agree to alternative solutions such as construction and others
because although tents are cheaper, the continuity of their annual distribution
leads to a waste of resources.

Amro Katkhada divided the improvement of work strategies into two parts,
the first is to use resources correctly, as he believes that in responding to the
displacement movement in northwest Syria, there is no better solution than
the other, but each solution must be used at its time, as tents must be used in
emergency response to emergency displacement situations or sudden
disasters, and then providing families with an alternative shelter to preserve
their dignity. Due to the difficulty of finding donors for construction projects,
they resorted to other solutions such as prefab containers and Refugee
Housing Units (RHUS), but they were very expensive. And recently, after the
intervention of many organizations in this field and achieving tangible success
and positive impact, it was approved to add construction project activity to
the Result Framework in the Cluster.

In the second part, he talked about the legal field and HLP housing land
property problems, "Despite all the problems, we know from the experience
of the Palestinian camps in Syria that they are capable of development and the
integration of their residents into societies."

Therefore, a working mechanism has been developed that reserve the rights
of the beneficiary and the landowner, which is due diligence, whereby the
neighbours, the local council, and organizations working in the area are asked
about the land and its ownership, then negotiations with the owner to reach
approval and a signed agreement. As for the beneficiaries, a housing
document, a rental contract, or a sponsorship contract with the organization,
is signed with them and then assigning management for each residential
community to be responsible for managing the beneficiaries and transferring
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housing from one family to another in the event of departure to avoid
problems of sale and rent.

In this type of project, I think that assigning management supervising the
residential complexes is positive, and it is, as mentioned previously, that it
preserves the rights of the residents, the owner of the land and the
organization, in addition to protecting the site from a security point of view,
but on the other hand, | cannot ignore that this community will not feel
independent as long as monitored from the party that provided the service to
him, and because the end of the Syrian crisis is not yet known, it may continue
for years, and this will increase the financial burden in terms of administrative
salaries and logistical expenses, so | think that assigning management for a
limited period is very important for coordination between residents and
ensuring their safety and guaranteeing their rights, but after a period not
exceeding a year, | think that the gradual withdrawal will be better, and the
population will feel more independent. It will also give them self-motivation
to protect this community because it has become their community temporarily
and for an unknown end.

Also, in one of Qatar Charity's projects, they built two residential blocks of 4
floors, but they bought the land before implementation and it became the
property of the organization, so they never faced legal problems. But in my
point of view, it is not always possible for organizations to resort to similar
solutions. In the end, they are non-profit organizations that depend on
donations, so adding the cost of purchasing land to the budget of the projects
will be very expensive, and it will put an extra burden on them that they cannot
bear.

Discussion
At the beginning of the response, Qatar Charity was targeting the beneficiaries
according to the criteria of weakness that are specified in their projects
proposals, but now OCHA has issued standards for Dignified Shelter and
Qatar Charity works according to it, but the interviewed expert believes that
targeting entire camps and transferring their residents to residential complexes
will contribute to development all the way to closing the camps completely.
As for me, | cannot agree with the idea of closing the camps completely,
because as it is known that the Syrian crisis is not over yet, so we must expect
new waves of displacement at any time, and this highlights the importance of
maintaining some camps and shelters in safe areas from the flood to respond
urgently to such cases and seek to transfer the displaced who have been there
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for a period of time to residential settlements that are built to protect them and
preserve their dignity.

They also work according to the Syrian Architectural Code and consider the
field reports to be the strongest reference for them, in addition to their
understanding of the country's culture.

The interviewed expert also evaluated the emergency humanitarian response
in the event of a frequent flood disaster in the Idlib camps as "quick, but it
does not fully cover the need", therefore, it is necessary to respond better and
develop solutions to reduce the impact of the flood, and not just replace the
tent, such as repairing roads, rain drainage, and sewage channels, and raising
and isolating tents from the ground. Moreover, camps in the locations where
floods occur are also known so these camps must be closed and their residents
moved to better sites, in addition to repair and construction solutions, but
donors do not encourage this type of strategy that needs a long-term approach
to implementation.

In talking about demographic change, Amr said: "We cannot work with the
same standards that we work with in building an apartment in Gaziantep, for
example. In the displacement areas, we build residential blocks that are 10 to
15 years old, but in Gaziantep, we build for 50-75 years because long-term
construction will affect the demographic change that may affect the country
and the city, the buildings that we build do not have sidewalks to protect the
housing unit and increase the life of the building, and this is the only way we
have been able to convince donors to build in Syria." | think that that this is a
problem that is being promoted under the name of demographic change to put
conditions on the benefits that the displaced in the NW Syrian camps get. The
most logical solution, after more than 10 years, in my opinion, is to move
people from tents to housing units, but the problem of demographic change
places conditions and limits on this type of project, on the other hand, when |
asked the displaced community in the NW Syrian camps about their desire to
stay in the areas of displacement or return to their original areas after the war,
more than 86% of them chose to return (Figure 4-11), therefore, we should
not let this idea affect the provision of the service because it will affect the
quality and thus the impact of the project on the ground.
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ALTERNATIVE SOLUTIONS COMPARISON AMONG
EXPERTS

Table 3: Alternative solutions comparison among experts

Evaluation Cost Evaluation (Very
(Applicable /Not High/High/Medium/L
# Solution applicable) ow/Very Low)

Expert | Expert | Expert | Expert | Expert | Expert
A B C A B C

: -
1 Infrastructure repair and A A A VH VH VH

development in all camps

Establishing recycling
stations in the area to
collect rainwater, recycle

and reuse it

Training camp residents
on the mechanisms of
dealing with the flood
disaster and providing

them with the necessary

equipment

Replacing all tents with
mud houses, in addition to
building the necessary

facilities

Replacing all tents with
caravans, in addition to
building the necessary

facilities

Replacing all tents with
housing units, in addition
to building the necessary

facilities
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Replacing all tents with a
multi-story building, in
addition to building the

necessary facilities

The experts agreed that the solution to repair and develop the infrastructure in
all the camps in NW Syria is definitely an applicable solution, but it requires
cooperation and coordination between all organizations and bodies working
in the region. Perhaps the cost of a project of this type will be very high, but
it will be for one time only, and it will be less than being divided into separate
projects in terms of administrative expenses and operational costs, and the
cost will be lower compared to the costs of repair and annual maintenance of
dilapidated sewage networks, which have reached almost non-existent
condition as mentioned by the population in the community survey. Besides,
the training of camp residents and their involvement in the construction and
maintenance process will benefit the displaced and the organizations, as the
camps include IDPs with technical backgrounds, engineers and talents, and
their contribution to these activities (Cash For Work) will restore their self-
confidence and give them a source of income to support them under the harsh
living conditions, which will ease the burden of funding spent on distributing
food baskets to the camp residents, so directing people to action is more
important than directing them to wait for aid every month. This strategy needs
a long-term approach, but implementation can be done gradually.

Moreover, solutions as replacing tents with built housing units, whether they
are independent units of one floor or apartments within multi-story buildings,
these solutions are what the community prefers and what the experts
unanimously agreed on in the interviews, and solutions of this type contribute
to protecting the family, especially children and women from risks and threats
in terms of protection, such as access to privacy services and facilities such as
the toilet, bathroom, and kitchen, which are usually shared facilities in the
camps and people are forced to leave their tents to use them.
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COMMUNITY PARTICIPATION

CHARACTERISTICS OF THE TARGETED SAMPLE

- 384 interviews were conducted with the residents of the northwest
Syrian camps for 4 days, distributed over 12 districts and 40 camps
(Figure 16, Figure 17).
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2
6/1/2021 6/2/2021 6/3/2021 6/5/2021

Figure 16: Interviews number per day - Community Survey
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Figure 17: Interviews number per district - Community Survey

- The percentage of males interviewed was 78%, whereas the females
interviewed was 22% (Figure 18).
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\2%
= female

= Male

Figure 18: Gender of the respondents - Community Survey

- More than 93% of them have been living in the camps for more than

a year and less than 5 years (Figure 19).
93.5%

6.3%

0.3%
—

less than one year  More than 1 year More than 5 years
and less than 5 years

Figure 19: How many years have you lived in the camps?- Community
Survey

FINDINGS
- All camps are considered safe areas.
- In 92% of the interviews, camps were considered as an unsafe area

from a health point of view (Figure 20).
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‘ ® An unsafe area

from a health
point of view

= A safe area from a
health point of
view

Figure 20: Is the camp considered as safe?- Community Survey

- All interviewees were affected by floods caused by heavy rains in the
camps of northwest Syria.

- 56% of respondents their tents completely damaged, and 14% of them
their tents become uninhabitable (Figure 21).

56%
0,
8% 14% 20%
0, 0
o
— - [
Damageto  Rain water It has become Partial Tent damage
basic leaking into uninhabitabledamage to the
materials the tent tent

inside the tent

Figure 21: What was the fate of your tent after this disaster? - Community
Survey

- 46% of the respondents suffer from water leakage into the tent in the
winter, and 41% of them suffer from severe cold (Figure 22).
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46%
41%
9%
Damage to basic water leaking into the The severe cold
materials inside the tent2 tent

Figure 22: What problems do you usually facing in winter in your tent? -
Community Survey

- The respondents suggested a set of solutions to solve the problems
they face in the winter in their tents, as 29% of them stressed the
importance of isolating tents, and 45% of them mentioned the
importance of replacing the tent with other alternative shelters (Figure

23).
Tent insulation NGNS 29%
Tent replacement NN 23%
Roads maintenance NN 12%
Change camp location [N 11%
Replacing tents with caravans I 11%
Building housing units NG 11%

Construction of gutter drain grates [l 3%

Figure 23: What are your suggestions for solving problems regarding winter
in your tent? - Community Survey
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- Moreover, 79% of them suffer from the lack of effective sewage
systems in the camps, which leads to rainwater remaining above the
ground and thus leaking into the tents and causing them to sink and

damage them (Figure 24).

There is no sewage network

Relying on septic tank

The water collected as a result of
rain turns into swamps that spread
diseases and epidemics

The septic tank is near or inside the
camp

Figure 24: What are the problems you are currently facing in your tent in
terms of sanitary installations and the sewage system? - Community Survey

- Also, 58% of the camp residents who were interviewed indicate the
need to Construct a sewage network to get rid of problems related to

sewage systems (Figure 25).

Construct a sewage network

Digging a septic tank outside the camp
Desludging the septic tanks periodically
Roads maintenance.

Building housing units

I 58%
I 26%

. 11%

m 5%

I 0.4%

Figure 25 What are your suggestions to solve these problems? 2 - Community Survey

Figure 25: What are your suggestions to solve the problems regarding
sanitary installations and the sewage system? - Community Survey
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- In 19% of the interviews, respondents rated the humanitarian
response to the winter flood disaster in camps on NW Syria as bad,
while another 69% rated it as a medium.

- The highest percentage of suggestions for improving intervention
strategies in the winter flood/heavy rain disaster from the population's
point of view was Construction of concrete housing units (46%) and
maintaining roads inside camps (29%). This indicates people's
dissatisfaction with the conditions in which they live and their hope
for better conditions (Figure 26).

Construction of concrete housing units NN 46%
Roads maintenance IS 9%
Replacing tents with caravans I 17%
Moving the camp to another location Hl 4%
Construct a sewage network. Wl 4%

Desludging the septic tanks periodically | 0.5%

Figure 26: What are your suggestions for a better response to the winter
flood/heavy rain disaster? - Community Survey

- More than 86% of the respondents confirmed their desire to return to
their cities and homes in the event of the end of the war (Figure 27).

e

86%
= | will stay I will return

Figure 27: If the war ends, would you rather stay in the camp or your
current place of residence, or return to your home city? - Community Survey
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DISCUSSION

It is noted from the feedback and suggestions of the affected population that
they want a change in their living conditions, as they want to replace the tents
with caravans, or built housing units that protect them from the weather and
preserve their dignity. In addition to their need for heating fuel in the winter.
It is also clear that they need to replace, insulate and install damaged tents at
least after every storm, which frequently wastes resources. Therefore, it is
necessary to think of long-term strategic alternative solutions that cover the
needs of the displaced and reduce the waste process. Long-term solutions may
be more expensive, but they will be one-time, such as establishing and
extending a sewage network in camps that do not have one, and digging and
transferring septic tank outside the camp and that it is periodically dislodged
and cleaned, and the transfer of flood-prone camps to other locations, in
addition to preparing an emergency plan in advance with the organizations
working in the area in order to obtain a quick and good response in the event
of floods.

Also, all the construction solutions that will be implemented to solve the
problem of the displaced will remain an endowment for organizations in the
event of the end of the war and can be used in other projects and provide
various services and benefits to the host community through them after the
stability of the region.

RESULTS AND DISCUSSION
By following the mentioned steps above an Inductive Analytical on the
problem of winter floods on the camps of NW Syria has been done and
results was obtained as listed below:
i.  Observation:

- Aggravation of the need: The Syrian crisis has been going on for more
than 10 years, in addition to the occurrence of emergency events such
as the continuous waves of displacement until today as a result of the
continuous bombing and instability of the region, and other disasters
that affect the displaced such as fires and floods in the camps, and this
is what makes the need increased year after year.

- Inadequate response: The recurrence of the flood disaster year after
year indicates that the humanitarian response that took place in the
previous year did not contribute to solving the underlying problem.

- Beginnings enthusiasm and dwindling motivation over time: The
occurrence of the disaster, its size, and dimensions make governments
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and actors enthusiastic and motivated to develop long-term action
plans and strategies to prevent the disaster from happening again or
at least mitigate its impact, however, the immediate emergency
response and erasing the effects of the disaster at the time, make these
parties forget the problem, the preparedness, and the solution and wait
for it to occur again to respond as the previous time.

Waste of resources: The distribution, isolation, installation, and
replacement of tents by organizations on an annual basis, wastes a
large part of the funding allocated to respond to the displaced people
of the Syrian crisis because we know in advance the fate of this tent
after a year or less from the date of distribution. Moreover the flood
disaster also causes other needs, such as the need for food items, non-
food items, and hygiene items, which could have been avoided
through prior preparation for this disaster.

Experts Feedback:

Inadequate shelter: To this day, the tent is still the best solution in
emergency cases but considering it a suitable shelter for the displaced
after all this period is considered unacceptable, so it is necessary to
seek alternative solutions gradually to protect them and ensure their
safety and integration into the new society.

Shelter compatible with the culture of the displaced family and the
society sensitivity: Since the beginning of the crisis, the organizations
have responded to the need, and as a result of their communication
and interaction with the displaced on the ground, they have developed
designs and plans that correspond to their needs, cultures and the
sensitivity of the society around them so that they do not feel isolated
in the host community.

Stable shelter contributes to economic empowerment: After all these
years, the displaced are accustomed to waiting for the aid that is
distributed periodically, however, one of the criteria for distributing
this aid (food baskets, ready-to-eat baskets, non-food items, etc.) is
that the family is displaced and lives in a tent, accordingly,
transferring of the displaced to housing units within the new
residential complexes that contain markets and shops, as we noted in
the designs above, will reduce fund for aid distribution projects, and
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will contribute to the economic empowerment of families through
their work in these markets or outside them.

A big gap in infrastructure and sewage systems: The sewage systems
were established in the area before 2011 for a certain number of users,
so today, after the influx of huge numbers of displaced people, it
became out of service in many areas, in addition to the presence of
camps in agricultural lands that do not have sewage systems at all,
which increases the impact of floods when they occur.

Donors between conditional service and unconditional service: It was
observed through interviews of experts that the implementation
mechanism in projects varies according to the donor, as some donors
impose conditions and restrictions on implementation, and some of
them do not accept construction projects for many reasons, some of
which are authorized, such as fear of demographic change and others
that are unclear and incomprehensible. On the other hand, the experts
stated that dealing With individual donors who do not follow specific
governments, organizations, bodies, and etc, always allows them to
be comfortable and flexible in their work.

Demographic change is not a goal of working in the region: Working
to protect people and their health and psychological safety is the most
important, for example: In the gathering of Atma camps, more than
50% of the tents have been converted into housing units, and most of
the transformation took place at the hands of the displaced, not in the
hands of the organizations (CCCM CLUSTER, 2021). So, since these
actions inevitably happen, we must intervene and respond to the
needs of the displaced in an organized and more effective. With this
systematic transformation, we do not encourage demographic change,
but the displaced are forced to change, so we must stand by them and
support them. The length of the Syrian war has caused problems for
the displaced, the supporters and the cities of displacement, so the
best solution is always to return people to their original homes, but
now, we must strive to preserve their dignity and empower them
economically in their places of displacement.

Community Feedback:

Camps are an unsafe area from a health point of view: This is due to
the very high summer temperatures which the canvas tent cannot
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protect the displaced from, the spread of swamps and polluted water
in the camps as a result of heavy winter rains, digging the septic tanks
inside the camps, and the lack of interest in desludging them
periodically.

- All camp residents suffer in the winter: The suffering of the displaced
in the tent varies between the destruction of the tent as a result of
heavy rains, torrential rains, and strong winds, severe cold, and
leaking of rainwater into the tent.

- Thedisplaced need a safe environment: The needs and suggestions of
the displaced during the interviews were based on two main elements,
the first is to replace the tents with another kind of shelter that provide
them protection, privacy, and stability, and the second is the repair
and maintenance of infrastructure and sanitation systems to prevent
diseases and epidemics.

CONCLUSION AND FUTURE WORK

CONCLUSION
According to the findings and discussion of the literature review, case studies,
and the population’s participation in this project, the current findings confirm
the need to change implementation and intervention strategies in response to
the flood disaster caused by heavy rains in northwest Syria, where the reasons
for the need for this change were explained above.
Ideally, these results should be adopted and replicated in future studies and
projects that contribute to improving the living conditions of the displaced in
these camps. In addition, these results provide additional information about
the situation in general due to the in-depth research and involve diverse
stakeholders in the study.
The analysis also leads to the following conclusions, the response to the
aforementioned disaster still needs further development in several areas,
starting from assessing the need before designing the project and ending with
respecting the real need and providing a full service to the beneficiary, most
organizations work separately, which increases the operational value of all
projects. Based on this, we conclude that advocacy to work for the best result
is an applicable strategy in the camps of northwest Syria because it will
benefit all stakeholders, by working on strategic projects sponsored by major
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donors and implemented by multiple organizations and in multiple sectors and
under the supervision of one body coordinates, supervises and manages work.
This study adds to a growing body of studies that attempt to improve the living
conditions of the displaced and provides a basis for future research.

RECOMMENDATIONS

Displaced people in NW Syria face many challenges that hinder their stability.
Construction housing units alone are not sufficient to address these barriers.
Although there is an urgent need to transfer displaced people from tents to
residential housing units. However, a balance must be struck between this
urgent need and fair and effective long-term planning as much as possible.
By identifying the various stakeholders involved in projects of this type,
namely IDPs, host community, landowners, organizations active in the area,
local councils, and donors, intervention strategies can be identified more
effectively, and accordingly, the following recommendations can be
suggested:

- Starting to deal with the disaster from the perspective of long-term
strategies rather than applying an emergency response.

- Advocacy in order to convince donors of the importance of these
projects and their success on the ground by publishing successful
experiences and encouraging donors to visit campsites and built
project sites to notice the difference in the living conditions, and
constantly develop work mechanisms.

- Develop a long-term intervention strategy that includes multiple
sectors (shelter, WASH, Early Recovery and Livelihoods) in which
roles are distributed among multiple organizations according to their
experiences, where it is implemented according to a gradual time
frame in order to achieve balance and not cause shock to the displaced
and host communities. This strategy will also include:

i.  Fully equipping the infrastructure and digging the septic tanks
away from the housing sites.

ii.  Constructing residential complexes that contain residential units
and complete service facilities.

iii.  Starting with selecting the camps located in the mouths of rivers
and torrents, which are considered the most vulnerable to the risk
of flooding in the winter, and transferring their residents to built
housing units, and closing these camps completely.
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Moving to camps in which the degree of danger is hierarchically
lower than most dangerous to least.
Including livelihood activities in the implementation, such as
establishing commercial markets in the complexes that are being
built and training the displaced in vocational in which they can
work, earn their livelihood, and preserve their dignity, and
include Cash-for-Work (CFW) activities in construction,
maintenance, and other activities to engage the experienced and
talented IDPs.
The establishment and support of health points and schools will
provide many job opportunities for the displaced and the host
community, which will create a state of intimacy and effective
communication between them.
Establishing, mosques and gardens within the complexes will
also contribute to the integration of the displaced into the host
community and not isolate them.
Implement similar studies to support implementation strategies and
implementing agencies and contribute to the continuation of progress
towards development.

FUTURE WORK

Livelihood strategies and activities can be studied thoroughly and in
detail for inclusion in future projects, as they must be based on an
assessment of the real needs of the population.

Analytical studies can be conducted for the opinions of donors and
the basis on which they place restrictions and conditions while
donating to a project.

Future research could take into account the opinions of the host
community and their participation in the process.

Apply this project in at least one camp gathering and study the effects,
results, and impact, for example: targeting the entire Atma or Ma'arrat
Tamasrin gathering and providing full service in it.
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ABSTRACT

Mugarnas, which is one of the basic parts of traditional Islamic architecture
and Islamic art, has its own important features in terms of usage areas.
Although from the perspective of Islamic art history, Islamic architecture and
Turkish-Islamic Architecture it is both a structural and artistic visual feast
unfortunately not much work has been done on mugarnas. For this reason,
the aim of this study is to eliminate this deficiency in the literature, in the light
of the relevant literature, especially from the perspective of Fatih Uluengin’s
historic work titled "Stalactite Plans Trench" presented at the First Turkish
Arts Congress (Ankara 19-24 October 1959). Issues regarding what a
mugarnas is, where it is found and where it is used for will be questioned in
this study.

KEYWORDS
Mugarnas, Decoration, Traditional Islamic Art, Islamic Geometric Patterns.
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INTRODUCTION
In general terms, Mugarnas refers to a kind of console, stonework (or any
material used to build them) protruding from a wall or ceiling, both used as a
decorative element in Islamic architecture. The famous mathematician and
astronomer Giyaseddin Cemsid, who lived in the 15th century, defined
mugarnas in his work "Miftah al-Hisab™ (Key to Arithmetic), in which he also
included mugarnas arithmetic:
The mugarnas is a ceiling like a staircase with facets and a flat roof. Every
facet intersects the adjacent one at either a right angle, or half a right angle,
or their sum, or another than these two. The two facets can be thought of as
standing on a plane parallel to the horizon. Above them is built either a flat
surface, not parallel to the horizon, or two surfaces, either flat or curved, that
constitute their roof. Both facets together with their roof are called one cell.
Adjacent cells, which have their bases on one and the same surface parallel to
the horizon, are called one-tier (DOLD- SAMPLONIUS, 1992).
Mugarnas is the gradual merging of patterns in Islamic geometric form
(Figure 1) at the center point in 3D at a certain angle as a concave with the
height and angle are given by the designer. Mugarnas is a decorative element
protruding from a wall or ceiling, which is used as a decorative element in
Islamic architecture, but in some geographies, it is used to lighten the load on
the carrier. The mugarnas is in the form of small, pointed niches arranged in
layers, each projecting forward from the level below (MULAYIM, 2006).
Meanwhile, it is a design that uses a series of complex prism shapes
resembling stalactites in some places where it is used. The stalactite element,
which rises gradually with geometric calculations resembling stalactites, is
defined as stalactite in Fatih Uluengin's (1959) works. In this respect,
mugarnas is an architectural element that can spread the load of the dome to
the carrier like a stalactite. The usage area and function of mugarnas vary
according to the regions. In some regions, it is used as an ornament and
embellishment.
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Fatih Uluengin (1959) determined this situation in his article as follows; "This
ditch ornament, whose origin we found in the Middle East, is found in various
places such as crown doors, altars, domes, pendentives, squinches, balconies,
corners, window jambs, etc." Mugarnas uses forms such as small niches, stars,
that is, forms made up of Islamic geometric patterns (Figure 1).

Figure 1: Mugarnas on the Geometric Plan Consisting of an 8-Pointed Star
and Divided into Two

These geometric patterns are in a certain form and pattern, and these forms
are arranged in layers, with a layer protruding forward from a lever below a
certain level (Figure 2). This continues until it reaches a point and eventually
forms an arch. They are generally applied on domes, pendentives, cornices,
squinches, under arches and vaults, to fill the space under them. And with its
honeycomb-like appearance in the transitions from the dome, it also displays
a complementary intermediate material feature.
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Figure 2: The plan view of the mugarnas layers

Mugarnas can be found on domes, columns, mihrabs, pendentives, honours,
corners, column capitals, or window jambs (Figure 3). In summary, mugarnas,
which elaborates and enriches many architectural elements in traditional
Islamic arts, is one of the indispensable details of architectural works.

Page 50|68



Mugarnas

Figure 3: Example of mugarnas in the carrier system and door of Sokullu
Mehmet Pasha Mosque.

All kinds of materials are used in the making of mugarnas. These materials
have been shaped and diversified according to their usage areas. Mugarnas
combinations are the transfer of geometric patterns applied as a plan into 3
dimensions (Figure 4). While geometric patterns spread to infinity with a
certain system, they do not change at all, but only gain a third dimension over
the same plan scheme (Figure 4). The patterns that progress in this
geometrical order appear with the systematic layered dimensioning given to
them, sometimes by spreading the load on the carrier, and sometimes by using
them as an architectural decoration element (Figure 4). The three dimensions
of the muqarnas used in Diyarbakir mosques are shown in (Figure 4). “Seven
rows of mugarnas stalactites in the form of an eight-pointed star were placed
in the area bounded by the frames.” (Y1LDIz, 2011).
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Figure 4: Image of the mugarnas being moved to three dimensions on the
plan.

WHERE WAS MUQARNAS FOUND?

Mugarnas was introduced to the Iberian Peninsula by the Almohads in the
12th century, became famous as a “Moorish” and spread throughout the
world, shaped in the identities of different geographies and survived to the
present day, faithful to its original starting point
(GLOSARIOARQUITECTONICO, N.D.). As the Islamic culture-expanded its
borders across the world, it made itself felt through cultural interaction by
taking its influence from the northern part of Africa to the western part of the
European continent. Mathematics and geometry, which were quite advanced
compared to medieval Europe, showed themselves in art with the developing
culture. Mugarnas is mentioned in the work of al-UzrT al-Endelis?, known as
Tarsi‘ii'l Ehbar, which is known to have been revealed between the years
(1003-1085). In Miftahd'l Hisab, mugarnas has been handled more artistically
than its geometric design.

According to al-Kashi (N.D), a mugarnas consists of an edge and a surface.
There is a roof that raises these edges like a ladder. And each edge is
perpendicular to the adjacent edge, repeatedly perpendicular, or at half the
angle of the right angle. Above these edges are one or two inclined surfaces
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that are not parallel. In addition, the size of the largest side at the bottom is
accepted as the size of the mugarnas.

According to al-Kashi (N.D), there are four types of mugarnas. These are
“simple or biruminbar muqarnas (as the builder call it), mutayyan (muddy
mugqarnas), curved muqarnas and Shirazi mugqarnas.”

Figure 5: Hasht Behesht Palace (8 Heavenly Palace), Isfahan

WHERE IS MUQARNAS USED?

In both eastern and western mugarnas, the horizontal projection pattern acts
as a solid template, in which mugarnas in one plane is made to match the next.
Another interesting feature that makes mugarnas radically different from East
and West is the degree of standardization. In the West, the mugarnas achieve
some degree of complete standardization, no matter how complex the frieze
or vault in question, we can be sure that the set is made of only eight different
pieces. Each of these pieces is given a name and its shape has remained
unchanged since Antiquity. In the East, on the contrary, although it is possible
to recognize a number of individual parts, they can significantly change their
shape to adapt to the desired design.
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Figure 6: Ali Qapu Palace (Left) and Jameh Mosque (Right) in Isfahan

Figure 7: Columns of Chehel Palace, Isfahan (Left) and Finnish Bath and
Garden, Kashan (Right)
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Figure 8: Eight-pointed star divided into two parts in the middle

First, it is divided into multiples to form a star mugarnas consisting of eight
corners. By colouring each layer in a different colour, the layers that will be
formed are understood. Thus, it becomes easier to understand and analyse
mugarnas. Then, a “rib” is formed that will carry the mugarnas up and form
the protrusions in the form of niches. This rib is the same size as the sides of
triangles, squares, and equilateral.

On the first floor, the ribs align with the sides of the red triangle.

Figure 9: Image of the ribs aligned parallel to the red triangle on the 1%
floor
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floor.

2nd Floor

Figure 10: Triangle alignment image of the upper surface of the ribs on the
2" floor
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The magenta squares and ribs on the 3rd floor are aligned and moved
up in the same way.

Figure 11: Image of the alignment of the rib surface with the squares on the
3 floor
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The equilateral quadrangles of the 4th floor are likewise

moved upwards by means of the ribs.
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Figure 12: Image of moving the rib surface upwards with equilaterals in the
4" floor
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Figure 13: Obtaining the final form by superimposing the mugarnas with the
1t 2nd 31 and 4"-floor levels
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Figure 14: The use of mugarnas created with an 8-pointed star
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Figure 15: Rib system consisting of two triangular prisms, one male and one
female

The ribs, which consist of two triangular prisms, one male and one female,

are the system that staggers the layers of the mugarnas as convex or convex
according to the starting point.

Page 61|68



Yasemin Turan & Cengiz Sahin

e N
i RN
il AN
7 R
V

N

Figure 16: Plan view of the triangular stalactite

The setup here is prepared to create a 3-dimensional mugarnas, which will be
made in 2 dimensions and will be seven layers based on triangles only.
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Figure 17: Mugarnas form uncovered by forming layers with ribs from the
triangular form

As a result, a 7-story arch-shaped stalactite is formed from these triangles.
The mugarnas, which are formed by the transition of 2-dimensional plans to
3 dimensional, are formed by grasping a surface of the geometry in a plan and
pulling it upwards. While this feature does not change the plan, the height
used on the surface is shaped according to the decision of the floor used or the
architect.
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Figure 18: Image of a stalactite sample made of a 12-pointed star

Mugarnas differ according to the geographies in which they are used. So much
so that as a result of the geometric analysis of the mugarnas, it can be
distinguished from which culture they came from. This difference is due to
the different angle techniques used when transferring the mugarnas from the
main plan to different dimensions, rather than the geometrical diversification
of the mugarnas. According to the expression of Fatih Uluengin, (1959) the
angles used in different degrees provide diversity in dimensioning.
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Figure 19: Sah Gheragh Mosque in Siraz (left) and Enah o Dolah Mosque in
Kermanshabh (right)

While the geometric plan of the mugarnas in Iran, Central Asia, that is,
orientalist cultural geography, continues in a certain order, in the same way,
the stages are evident with the effect of the development of geometry in the
Ottoman Empire. This situation can be clearly understood from the fact that
the transitions used in the stages of the mugarnas layers in the advanced
geometric system are made at different angles. The differences in these
transitions show how the different geometric forms that are skilfully
connected to each other are completed, even though they are transitions from
different degrees of angles.

Interpretation of mugarnas with al-Kashi explains mugarnas more clearly as
a bibliography. According to al-Kashi, they are the elements that connect cells
and cell frameworks. In other words, the system that dimensions the geometry
and connects the cells is very important. When the Stalactite Stars are
analysed separately, it is seen that the ancestors had sufficient knowledge of
these stars and geometric patterns in the past.
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CONCLUSION
Understanding mugarnas directly can often be proportional to perspective.
The mugarnas, which can be revealed in a system of its own with many
polygons, brought a different dimension to the understanding of design. In
Islamic architecture, where geometry is used as a design element, mugarnas
is a design wonder that is created as a result of harmony, discipline, and a
mathematical calculation in itself as a design element. Besides the use of
geometry in plan, facade, and holistic sense in architecture, the use of
computationally in detail elements is purely aesthetic. The connection
established between the understanding of infinity in the design of geometry
and reaching the supreme in the religion of Islam has passed into different
dimensions in design.
The basic design elements in classical architecture have been moved to a
traditional dimension with modern architecture. It is reinterpreted as
parametric design in today's architecture. When traditional design approaches
and parametric design are combined, design analysis has become more
systematic with the use of new technologies. In order to understand the design
of mugarnas, it is necessary to think in addition to embedding in 3D.
In the analysis of the mugarnas, first, the basic pattern that creates the
mugarnas should be revealed, then the layers should be looked at by starting
from this pattern. Single patterns from the same family form the main
mugarnas design by providing a harmonious rule among themselves. That is,
the regular rules between the patterns reveal the main pattern from different
parts. All this harmony actually occurs as a result of a certain algorithm. In
other words, in the design of mugarnas, all the basic principles of architecture
are present. There is a non-symmetrical harmony as well as symmetry among
themselves. It is a 3-dimensional parametric design created with a rhythm in
the order of irregularity. Besides a certain rhythm, it provides continuity with
an angle. It has a hierarchy within itself. It has a system that is complex most
of the time but has simplicity in its own complexity. It is a mechanism where
patterns that can take functions according to their places of use come together
and provide continuity. In other words, while each pattern creates its integrity
with a certain mathematical algorithm, each layer is associated with each other
with a different parameter. Patterns harmonized in Fibonacci's Golden Ratio
axis appear as reinterpreted in every design under the infinity emphasis of
Islamic architecture.
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When we look at the applications in parametric design, the methods followed,
and the design stages reveal the beauty of the harmony between them. The
parametric design provides an understanding of the design process. This
creates a new perspective to understand the aesthetic understanding
underlying the design. The systematic components that make up the
mugarnas, the rules of the topological relationship and the main introduce
parametric analysis. In other words, the analysis of the pattern becomes
understandable with the rules of which system it is used. This improves the
design knowledge. It reveals the concept in the main design. In this way, the
basic composition in the design goes beyond the visible and becomes
understandable. It easily explains the transition of the parameter to the
software dimension. Of course, in this case, it is especially useful to remind
that not only visual arts but also mathematics, astronomy, and physics
contribute to today's design understanding by passing through a huge filter in
mugarnas design. Finally, findings from current studies show that mugarnas
like all architectural elements can be clearly rebuilt or new original mugarnas
designs can be produced using parametric design tools.

REFERENCES

AL-KAsHI Ghayath ad-Din Jamshid bin Masud bin Mahmud, N.D.
Miftahi'l Hisab. n/a, Kalkota.

DOLD-SAMPLONIUS, Y, 1992. Practical Arabic Mathematics:
Measuring the Mugamas by al-Eshi. Crriiuirriu 1992. VOI 35-
pp 193-242.

GLOSARIOARQUITECTONICO, N.D.
https://www.glosarioarquitectonico.com/ORCID: 0000-0002-
3443-462X.

MULAYIM Selguk, 2006. Mukarnas. Tiirkiye Diyanet Vakfi Islam
Ansiklopedisi (TDVIA). c¢.31, TDV, Ankara, 2006, s.126;
Doris Behrens-Abouseif, “Mukarnas”, Encycolopaedia of
Islam, c.VII, Brill, Leiden, 1998,s.501; Andrew

Page 67|68



Yasemin Turan & Cengiz Sahin

Petersen, Dictionary of Islamic  Architecture, Aga
Khan Documentation Center at MIT, London1996, s.206.

ULUENGIN Fatih, 1959. Stalaktik Planlarin Hendesesi. Milletlerarasi
Birinci Tiirk Sanatlar1 Kongresi Bildiri Kitab1 Ankara s.19-24
Ekim.

YILDIZ Irfan, 2011. Medeniyetler Miras: Diyarbakir Mimarisi.
Diyarbakir Valiligi Kiiltiir Ve Sanat Yayinlari-3, s. 202.

Page 68|68



Journal of Architecture, Arts and Heritage (JAH) - Vol. 1, Issue 1, September 2022
e-ISSN: 2822-437X

The State of Recovery Housing in New Orleans After
Katrina Hurricane, 2005

Muhammet Halit ALKADRI
Ankara Yildirim Beyaz:it University

ABSTRACT

The housing issue is considered one of the central and important issues in the
recovery process after natural disasters in the short and long term. This paper
discusses the location of the city of New Orleans, its urban planning, and the
catastrophic errors that led to the housing disaster in 2005. Hurricane Katrina
is considered the most devastating in the city's history. The city is in a swampy
area and has been exposed to the risk of flooding over the past decades, and
it was dealt with by building networks of sewage and dams along the coast.
In 2005 AD, the city's protection systems failed, and more than 800,000
housing units were destroyed in whole or in part. Thousands of people fled
the city.

This paper sheds light on the reality of housing in the city before the disaster,
as the city was suffering from a shortage of affordable housing units for low-
income families, and how it became more difficult after the disaster. In
addition to the reconstruction plans over the years that followed the disaster
and how there was no clear plan to deal with the disaster and reconstruction.

It also discusses the decisions taken after one and two years of reconstruction
and what happened after ten years of the recovery process. As some
neighbourhoods were able to recover and most of the population returned to
them. However, some others no longer have about half the population. And
the role that FEMA played in dealing with the disaster, the slow response to
dealing in the short term, the unclear reconstruction plan, and the
organizational problems that faced the institution.

KEYWORDS
Orleans, Hurricane, Katrina, Housing situation, Recovery, FEMA.
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INTRODUCTION
The Middle East region is a region of conflicts on various levels, including
economic, political, and religious.
The current conflict in the region may intensify with the exacerbation of the
problem of global climate change, which may lead to unplanned and
unprepared mass migrations.
The report by The Intergovernmental Panel on Climate Change (IPCC) also
indicates a possible increase in the intensity of natural disasters such as floods
and desertification. All these things increase the possibility of sudden mass
migrations for various reasons, such as the destruction of dwellings because
of devastating floods or an urgent shortage of water.
It is expected that the sea level rise will accelerate over the next few years,
which doubles the possibility of mass migrations. For example, if the sea level
rises by 50 cm, this will threaten the displacement of approximately 2-4
million Egyptians in the Nile Delta and Alexandria. All these things impose
on the region local and regional cooperation to mitigate the potential effects
of these disasters (UNDP, 2018).

The Middle East is not a region of hurricanes, but throughout the past years,
we noticed the formation of some of them at a greater rate than it was
previously. Scientists attribute this to global climate change and global
warming, which contribute to the rise in sea level, which in turn leads to
hurricanes. This threatens coastal areas in the Middle East. so, the middle east
region needs to prepare in short term to face this type of natural disaster which
is going to be more affectionate and frequent than before. Due to that this
paper focused on the most vulnerable areas to hurricane and floods in United
States America which faced at least 36 hurricanes from 1900 to 2008 and it
has still faced this problem. Moreover, concentrate on Katrina Hurricane and
its recovery process.

Hurricane Katrina 2005 was considered one of the most destructive hurricanes
since 1928. The damage resulting from the disaster was estimated at more
than 75 billion dollars distributed along the Mississippi coast and the city of
New Orleans.
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As a result of this hurricane, hundreds of people lost their lives, and the vast
majority were concentrated in the city of New Orleans, which lost 1,500
people, while the city of Louisiana lost nearly 230 people, and the total place
of the missing people in that area was 1,800 people.

Figure 1: Hurricane Katrina Aerial view of flooding in the New Orleans
area following Hurricane Katrina, August 2005 (HURRICANESCIENCE, 2020)

New Orleans city facade hurricane and it was widely believed that sewage
systems and dams would protect the city from the danger of flooding and
inundation, but soon it became clear that the system failed and entire
neighbourhoods in the city sank, and residents climbed on the roofs of
buildings to rescue.

This hurricane led to the loss of more than 800,000 people in their homes
completely or partially, and material damages were considered the largest in
the history of the United States of America (UNIVERSITY OF RHODE ISLAND,
2020). The platform (HurricaneScience) formed by the university focuses on
the state of reconstruction and recovery for the city of New Orleans and in
particular the state of housing for more than a decade.
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THE HISTORY OF THE ESTABLISHMENT OF THE CITY OF
NEW ORLEANS AND THE CHANGE OF URBAN DESIGN
AFTER DRAINAGE SYSTEMS

In 1718 the mayor of Louisiana establishes a shipping port in New
Orleans to access the Gulf of Mexico and the Mississippi. Although the
city's location is strategic, it is surrounded by many bodies of water that
make it vulnerable to continuous flooding from the Mississippi River
to the Gulf of Mexico as well as Lake Pontchartrain.

Moreover, the city is located below sea level, which makes it vulnerable
to sinking permanently. Despite all these things, the city was set up in
a geographical area not prepared to do so.

Therefore, it is normal that the city faced many natural disasters
throughout history. The Engineer Pierre Le Blond de La Tour laid out
the master plans for the city in the form of a grid representing the
French colonies at the time.

Over time, many neighbourhoods and suburbs surrounding the city
were built somewhat organically, but they emerged from the basic grid
lines of city design. In 1828, the city faced devastating floods that
caused severe damage, which prompted the government to establish
sewage and dams to protect the city from the danger of frequent floods
(NEWORLEANSUSP100, N.D.).

The construction of flood protection systems helped the city prosper
and expand the construction process in areas that were uninhabited,
such as swamps and areas below sea level, but the process of building
dams and sewage made it possible to reclaim these lands and build
some new neighbourhoods, and this led to change the landscape and
geography of the area.
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Figure 2: Plan of the city and suburbs of New Orleans: from an actual
survey made in 1815 (TANESSE ET AL.,1815)

This was done through the construction of pumps, levees, and canals.
But all these projects could not protect the city from hazards,
furthermore. These projects made the city more vulnerable to floods
and hurricanes. Throughout its history, this city used to face natural
disasters but some of them had a major impact on the history of the city
and it was a turning point in urban design and the shape of the city. In
this last century, there are two massive hazards the hurricane of 1947
and the Betsy Hurricane which affect hardly in New Orleans
(NEWORLEANSUSP100, N.D.).

THE PROBLEMS THAT LED TO THE 2005 HURRICANE
KATRINA DISASTER
Some political and economic systems that encourage the development
of cities and residential communities along coasts that lie below sea
level or in swampy areas have exacerbated the risks of floods and
natural disasters. Destructive floods are often the result of a series of
urban planning errors in unsuitable areas or a failure in protection
systems.
The construction of huge dams and sewage systems gives an illusory
feeling of safety to develop some dangerous areas such as the edges of
rivers or coasts that are constantly exposed to floods. And for sure, this
was the case for some neighbourhoods of New Orleans City.
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The strategic location of the city, which is surrounded by bodies of
water, made it a permanent need to build new water channels, and
consequently, the reclamation of uninhabitable swampy lands to
establish new residential neighbourhoods for workers, which led to the
need to establish flood protection systems. This gave a false sense of
security and contributed to the increase in population density in these
areas.

Canals played a role in the development and destruction of the city at
the same time, as they contributed to channelling floodwaters into the
city, and this was observed during the major hurricanes in 1915, 1947,
1956 (Flosi), and 1965 (Betsy).

In 2005 a devastating hurricane hit the city and it was expected that the
systems would protect the dams and levees from flooding, but as it was
happening before the system failed to protect the city. At the end of the
hurricane, instead of reconsidering the urban planning of the city and
studying the dangerous and vulnerable areas frequently, the city began
rebuilding barriers and dams of a larger size than they were and
constructing new water channels, which are expected to increase the
severity of disasters in the foreseeable future (Youncman, 2015).

WARTIME CANAL CONSTRUCTION

The shipping industry has been a major impact on New Orleans’ growth
machine since its founding in the early eighteenth century. The coming
of the First World War gave the city what seemed to start to be a golden
opportunity to expand its shipbuilding industry.

The entry of the US into the Second World War transformed the
fortunes of the Dock Board, as the Industrial Canal became a major pull
for federal investment. New Orleans’ shipbuilding industry grew
rapidly in the early 1940s, largely by federal contracts to local
shipbuilding corporation Higgins Industries.

The Dock Boards’ expanded canal system has shifted and worsened the
hurricane storm surge flood risk facing New Orleans by the mid-1940s.
In addition, As New Orleans drained and developed its wetlands for
expanded housing, particularly during the rapid growth period of the
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1940s, these drainage canals would prove to be a major source of flood
risk for many newly created neighbourhoods (YouNGMAN, 2015).

HOUSING CRISIS
After the Second World War, the city faced a period of especially rapid
population growth, and finding housing was most difficult for the many
thousands of new workers running into New Orleans.
as result, the newly created Housing Authority of New Orleans
(HANO) erected six segregated public housing projects around the city
between 1941 and 1947.
Meanwhile, the private real-estate industry took advantage of improved
drainage and pumping technology to develop the city’s ‘backstamp’
areas into new neighbourhoods full of modern slab-on-grade (rather
than elevated) homes.
The Director of the Division of Public Health Engineering, John H.
O’Neill, wrote expressed concern about the development taking place
in the area.
(A considerable part of the area east of the Industrial Canal, due to its
low elevation and the character of its soil, is presently not suited for
residential development. The availability of water lines recently
constructed and of the sewer line which it is proposed to construct will)
the Board insisted that such problems could be prevented by ‘proper
protective measures’ and urged the local, state, and federal
governments to take immediate steps to mitigate the problem.
no major protective actions were taken for these newly developed
areas, however; the housing and development needs and the political
power of the developers were too great (YOUNGMAN, 2015).

THE SITUATION OF HOUSING IN NEW ORLEANS BEFORE
KATRINA HURRICANE
Housing has long been the American Dream and hub of opportunity.
also, homeownership provides the chief source of wealth-building for
millions of Americans. the pre-Katrina lack of endurable housing in
New Orleans has since broken into a major crisis, confiscation
thousands of displaced dwellers of their right to return. This problem is
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inconsistent bearing by the region’s poorest dwellers: about 20 % of the
the 82.000, rental units that Katrina damaged or demolished in
Louisiana were affordable to low-income families. A Lack of
Affordable Housing: before the storm, New Orleans already had a less
homeownership rate—only 47% compared to 67% nationally. Of those
owning houses, rates were not even among dwellers as African
American and low-income households in New Orleans had far lower
rates of homeownership than whites and higher-income families, for
this reason of this history, New Orleans remained highly segregated
when Katrina happened. While residential segregation in the city
declined a bit between 1990 and 2000, it continued to remain greatly
above the national average (KAISER, 2006).

ethnical segregation had played a part in the economic isolation of New
Orleans, causing ethnically segregated high- and intensified-poor areas.
Before Katrina, New Orleans had the second-highest rate of African
American intensified poverty in the nation, with 37% of the town’s
African American inhabitants living in neighbourhoods of intensified
poverty.

Decrease in black population in New Orleans
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Figure 3: Washington post analysis of U.S. census data (ROIG-FRANZIA,
2015)
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KATRINA HURRICANE 2005

Katrina Hurricane hit New Orleans on, August 29, 2005, as a Category
4 hurricane. the storm reached to15 miles of New Orleans, Louisiana.
The cyclone brought heavy winds and rain to the town, and the height
of water broke many levees built to protect the city from Lake
Pontchartrain. The levee breaking flooded up to 80% of the city, with
water in some places as high as 15 m. The storm and flooding took over
1,500 lives and a diaspora of an estimated 700,000 dwellers. The levee
breached and demolished the homes of hundreds of thousands of New
Orleans residents. Nearly 228,000 apartments and homes in New
Orleans were flooded. furthermore about 204,700 housing units in
Louisiana either were demolished or sustained big damage. As of April
2006, 360,000 Louisiana dwellers stayed displaced outside the state
and approximately 61,900 people were living in FEMA mobile homes
and trailers. As the floodwaters withdraw, displaced dwellers start the
difficulty of rebuilding their lives. but one that required access to safe,
affordable homes that the state and the federal government still have
not assisted to provide (KAISER, 2006).

PLANNING FOR REBUILDING OF NEW ORLEANS AFTER

KATRINA
The successful recovery process of any natural disaster takes a long
term to reach its aims and needs good planning. in addition, recovery
efforts after a catastrophe goal at least to return a region to its previous
standard of business activity and exchange the homes lost and
demolished. and if authorities deal with the disasters in a good way. it
may help to provide opportunities for better hazard reduction, a good
urban design, and resilience infrastructure. the success of a recovery
process can be noticed by its goodness and the quickness with which
this happens.
The best ingredients for any successful recovery have six principles
(OLSHANSKY ET AL., 2008):

e Substantial external funding, provided quickly, and with few
restrictions
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e Strong local leadership
e Local, citizen-based processes for making and reviewing
reconstruction decisions
e Previous planning documents which describe consensus
policies for future development,
e Pre-existing planning institutions.
Unfortunately, the situation in New Orleans after Katrina was
unbelievable and none of the six principles above. in contrast to these,
Congress and the White House have been unready, to expedite
investment in long-term recovery and send help immediately to the
town. furthermore, Relationships were weak between the White House
and the governor, between the governor and the mayor, and between
the mayor and the city council. The town had no system for citizen
involvement in governance and no pre-existing plan for the city’s
future.
Five main recovery planning operations that seek to land-use planning
cases happened in post-Katrina New Orleans through the management
of Mayor Nagin (OLSHANSKY ET AL., 2008).
The Bring New Orleans Back Commission planning process
(BNOB)
e The New Orleans Neighbourhood Rebuilding Plan process
(NONRP or Lambert Plan)
e The Unified New Orleans Plan process (UNOP)
e The Office of Recovery and Development Administration
planning process (ORDA)
e Grassroots and neighbourhood-based planning processes
(WAGNER ET AL., 2009).
Unfortunately, none of these plans fully achieved their goals.

THE STATE OF HOUSING IN NEW ORLEANS ONE
YEAR AFTER KATRINA
After one year of this disaster, the large lack of fit rental houses has
caused a severe rent rise in many damaged places around the city. The
plans of the United States Department of Urban Development and
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Housing to demolish four of the town’s largest public housing sets
instead of fixing and reopening them will moreover obstruct returning
residents’ opportunity to start over. The lack of affordable housing is
now accompanied by a failure to repeat the areas and infrastructure that
supply and enhance society.

For a lot of people who were hardly affected, the recovery process
seemed late and irregular. Rebuilding has been stopped by the intensity
of the harm, the need to limit future flood disasters, and the need to
coordinate the recovery among many facilities of government. The
spread of the population has made public meetings and elections
difficult. Pre-existing economic trends were already providing
stimulants for work and people to leave the place, not stay.
reconstructing the Gulf Coast after the Katrina hurricanes presents
matchless challenges both to those directly affected and the nation.
Hurricane Katrina destroyed approximately 90,000 square miles, made
more than 770,000 people homeless, and unfortunately had a death toll
of 1,464 in Louisiana (KAISER, 2006).

before the hurricane ridership in New Orleans was about 124,000, but
after the storm, the number declined to 431 people the week. A year
later weekly ridership was 16,000. Only 16% of the routes and 8% of
the buses were operational a little through a month after Katrina. After
one year, 49% of the routes and 17% of the buses were in or ready to
use. about 19% of electricity customers and 36% of natural gas
customers had oncoming to these services in Orleans right away after
Katrina, but a year later more than 95% of last customers had access to
natural gas and electricity. Access was not the same as usage, because
rebuilding had slow, and, in many cases, buildings must be searching
for safety before the user can be turned back on. Although, the general
availability of electricity and natural gas, only some 60% of former
customers were using electricity and 41% were using natural gas a year
later. Only 9% of the major hospitals in Orleans Parish were open a
month after Katrina, and a year later 50% were open (WEeiss, 2009).
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TWO YEARS AFTER KATRINA

The population of New Orleans had increased and reached 295,448,
about 65% of its pre-disaster scale of 454,863. furthermore, the public
service retrieval is about 57% for health centres, also 62% for private
schools, 68% for public schools, and 19% for domestic transportation
on the pre-disaster scale. There was a passive spiral the dwellers cannot
come back due to the bad public service recovery and the retard in
recovery planning, at the same time the fall in population leads to a
retard of public services (Konpo, 2008).

THE HOUSING SITUATION AFTER TEN YEARS

New Orleans after ten years of the worst catastrophe to hit any U.S.
city, has exceeded anticipations in people's recovery. at the end of 2015,
New Orleans had Recovered about 86% of its pre-Katrina people, with
roughly 390,000 population calling the city home. just four districts
have less than half the people they had before Katrina; the Lower Ninth
Ward, one of the City’s most destroyed districts, and three districts that
include three public housing sites that have been destroyed to make way
for new mixed-income housing.

New Orleans is one of the highest rates of income inequality across the
USA as a gap that falls starkly along ethnic lines. According to the Data
Centre, a New Orleans-rely thinks tank focusing on Southern
Louisiana, the average income of black households in New Orleans is
54 percent lower than that of white households.

For this reason, the capability for a lot of dwellers to bear housing - in
New Orleans of escalating rents and low wages is more threatening than
before. but now the city has become a massive workshop for examining
solutions to issues in housing, education, and social mobility that are
disturbing the full nation.
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Figure 4: Where the white population have ihéreased (orange) and the black

population have decreased (white). Changes of 5 percentage points or more
since 2000 (CAMPBELL & FAUSSET, 2020)

The newcomers to the city participated in street culture in the black
people's neighbourhood where They have spent a lot of money on
homes and paid excellent rent to stay on roads that were neglected and
unsafe so long ago. also, the old and neglected houses have been
renovated and repainted. the values of the houses in the city rose very
high

house prices inflation more than tripled between 2000 and 2013, with
some renovated houses now on sale for close to $1 million.

A few of the most prominent owners are black, but according to census
data, the percentage of white Tremé residents in 2013, at 36 percent,
was more than twice what it was in 2000. Four out of five of them were
not Louisiana-born (CAMPBELL & FAUSSET, 2015).

10 years since the storm, many workers from different ethnic who came
from outside the city participated in rebuilding New Orleans. many of
them decided to stay in the city after finishing their work. one of the
neighbourhoods which faced this phenomenon is Mid-City Hispanic
workers who burst in after the storm to destroy the broken landscape
and reconstruct it. although some mobile far when the working end, a
lot of them stayed, roughly doubling Hispanics’ portion of the city
people and changing the flavour of the neighbourhood.
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According to census numbers, the Hispanic inhabitants, 58,000 in
2000, stand at more than 103,000 in 2013, with some of the most
spectacular growth in suburban Kenner (CAMPBELL & FAUSSET, 2015).

the Lower Nine of New Orleans is now one of only four city districts
that have less than half of its before Katrina people. there were several
reasons one of them was That it is under sea level. also, its dwellers
were generally poor. this district had become known to the world after
the levee explosion and working-class homes were demolished by the
waters of the Canal. There was no district in New Orleans where the
devastation was more comprehensive, and the recovery more lacking.

The government launched the Road Home Program, which spent $9
billion in reconstruction grants that helped rebuild homes for more than
100,000 people. But it faced many criticisms for set on the unfairness
of its design.

Many housing complexes had a bad reputation for shoddy keep,
dwellers’ poor health, and high levels of violence. like B.W. Cooper
complex which is now changed to the far-beautiful Yvonne Marrero
Commons New Urbanist apartments finished with wooden siding,
brightly coloured front doors, and broad front porches. In the
beginning, everything looks good. But not everyone returned

one of a group of sprawling city housing developments was the Big
Four which was home to 3,077 households in 2005. Now after ten years
of catastrophe there are more than 1,800 elegant apartments and only
about 40 percent of them are presented at classic public housing fares,
according to the housing authority, with the remainder at higher market
rates or a class in between (CAMPBELL & FAUSSET, 2015).

The project was to displace a lot of the old apartments with housing
coupons, which have more than doubled in number since Katrina and
are now used by nearly 18,000 households, or one in 10 New Orleans
families.
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however, in a city in which thousands of rental houses were flooded
and market rents are soaring, there are merely not enough coupons to
fill the need. Some former residents of public housing now look back
with severe allegiance and a capable passion.

New Orleans

Figure 5: Where rent and household income both rose (green), and where
rent rose but income fell (orange). Changes of 10 percent or more in median
rents and median household incomes since 2000 (CAMPBELL & FAUSSET,
2015)

FEMA AND KATRINA

The most important thing to mitigate the severe pain of any catastrophe
is a quick response to the disaster that needs political support and a
strong link between responsible government agencies. but this did not
happen during Hurricane Katrina. But Bush administration after 2001
changed the aim of FEMA from Response to natural disasters to a new
direction organization loyal to safety and terrorism alertness. With a lot
of mistakes was happened, the Katrina disaster was unimaginable.
Many parts of New Orleans-area levees had been badly built because
of inferior planning and failing contract work. local state waited a long
time to order an evacuation command, furthermore, they failed to
consider the miserable dwellers. also, federal and state agencies were
too slow to supply relief and recovery resources. in addition, when aid
eventually came it was badly coordinated.

from 1993 to 2001, FEMA was so better prepared to deal with
catastrophic natural disasters than it was in 2005. according to the
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political situation at that time, FEMA had lost a lot of its elements
essential Politically appointed emergency managers, including Witt,
were changed by Recruited with a few disaster experiences, also in
2003 leaving, soon retirement, and work dissatisfaction had weakened
the agencies (ROBERTS, 2006).

when alertness programs were transformed FEMA into a separate
office in the Department of Homeland Security. The all-hazards, all-
phases concept, was weakened. The Katrina catastrophe revealed the
cut-off between preparation and response in agencies. although the
possibility of a painful flood and hurricane was a main of domestic
traditions and expert studies New Orleans failed to plan for the Katrina
hurricane with the urgency that the response required. there were some
Plans however never totally trained.

CONCLUSION

The location of New Orleans city made it so desirable for people to
come and work, because of the easy access to the Gulf of Mexico and
the Mississippi. this made the city need new residential areas and
expand urban space every time. Throughout history, the city faced
many housing crises which happened during the 1l war and after the
development of the Industrial Canal. the Local authorities of New
Orleans solved this issue by Land reclamation, where they change
swampland to residential areas and they constructed pumps, levees, and
canals to protect the city from the surrounding water bodies. all these
infrastructure projects did not protect the city from massive natural
disasters like hurricanes and floods. however, after any catastrophe,
New Orleans started a new recovery process which change the shape
of the city.

In 2005 Katrina hurricane hit New Orleans city causing huge
destruction that led thousands of people to evacuate from the city and
demolished full many neighbourhoods. On the first day of the disaster,
the local authority and FEMA initiated short- and long-term responses,
which had a lot of arguments about their role and their preparation for
this disaster. where there was not any clear plan to rebuild the city.
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Also, at the first, the authority did not allow people to anticipate in
planning which made people refuse many of the plans as a result the
recovery plan was late. However, in the end, the rebuilding started with
a lot of arguments.

this paper discussed the decisions which were done after one year and
two years and evaluated the situation of the housing plan and recovery
process after ten years. the most noticeable thing is a slowing in
reconstruction plan and unclear vision about some neighbourhoods for
this reason some areas have less than half the population before
Katrina. At the same time, we cannot ignore that some areas flourish
and return to the same situation before the storm and in some areas
better than before.

The Federal Emergency Management Agency (FEMA) had a major
role in recovery during and after the disaster, although the FEMA had
many derelictions in different fields, it has an essential role during
Katrine in short and long response. after Katrine hit New Orleans a lot
of things was changed and developed in it to enhance the aims of this
agency. Like hiring experienced workers and solving the problems of
corruption and preparing an urgent response plan time we need to think
that the calamity as an opportunity to improve agencies.
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OZET

Amag: 3-B insa yazimi teknoloji ve yonteminin acil barimma merkezi
kurulumunda kullanilmasinin getirecegi firsatlar, potansiyeller ve engeller
Oneri bir senaryo iizerinden arastirilmistir.

Metodoloji / Yaklasim: 3-B insa yazimi teknolojisinin isleyisi, mevcut
durumu, Ozellikleri ve gelistirilmeye agik alanlart incelenmistir. Acil
barimmanin problem teskil ettigi durumlar 6zetlenerek, acil eylem planlarinda
tarif edilen acil barinma merkezi kurulumu siireci 3-B insa yazimi dahil
edilerek yeniden kurgulanmis ve bir senaryo dahilinde sunularak normal suire¢
ile birlikte degerlendirilmistir.

Bulgular: Acil barinma birimleri tiretiminde 3-B insa yazimi yontemi, hizli
olmasi, neredeyse sifir atik birakmasi ve yerel malzeme kullanimi gibi
imkanlari nedeniyle faydalidir. Bunun yaninda normal siiregte barinma
birimleri standart olarak ve asgari diizeyde konfor ve barinma imkan
sagliyorken, 3-B insa yazimi barinma birimlerinde cesitli kullanici odakl
konfor, ebat ve barinma segenekleri olusturabilir.

Orijinallik: 3-B insa yazim yontemi halen gelistirilmekte olan bir alandir.
Acil barmma birimleri iretiminde 3-B ingsa yazimmin kullanilmasinm
getirecegi  olumlu  ve olumsuz yonler bir senaryo (zerinden
degerlendirilmistir.

Kisitlamalar: Arastirma, senaryo olarak kurgulanmis ve mevcut literatir
caligmalarindan derlenen sentetik bulgularla desteklenmigtir. Caligmanin
gercek hayatta uygulanabilir bir diizeye gelebilmesi i¢in acil barinma ve 3-B
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ingsa yazimi paydaglart ile birlikte daha ayrintili ¢alismalarla bulgularin
desteklenmesi gerekmektedir.

Pratik Cikarimlar: Mevcut acil eylem planlarinda kullanilan acil barinma
birimleri Uretim stiresi ve maliyeti gibi kisitlamalar nedeniyle kullanici
odakliliktan ziyade kurulumu en kisa siirede olacak sekilde kurgulanir. Ancak
3-B insa yaziminin hizli olmasi ve yerel malzeme kullanim segenegi, acil
durum ortaya ¢iktiktan sonraki siirecte kullanicinin birtakim kisisellestirme
gereksinimlerini karsilayabilme gibi gesitli imkanlar sunmaktadir. Bu durum
3-B inga yaziminin ¢adir ve konteyner gibi hazir ¢6ziimlerin sundugundan ¢ok
daha konforlu ve kullanici odakli barinma birimlerinin iiretilebilmesine
olanak saglamaktadir

ANAHTAR KELIMELER
3-B Insa Yazimi, Acil Barinma Merkezleri, Kullanict Odakli Tasarim

Rapid and Safe Shelter Construction with 3-D Printing:
Emergency Shelter Production for Post-Disaster Situations

ABSTRACT

Purpose: The opportunities, potentials and handicaps by use of 3-D printing
in construction technologies and methods on emergency shelter construction
have been investigated with a proposed scenario.

Methodology/Approach: State of the art of 3-D printing in construction
technology has been explored by referencing key terms and terminologies.
Emergency sheltering conditions and requirements were described in the
official reports and a scenario is established incorporating the use of 3-D
printing technology on establishment of an emergency shelter center instead
of use of existing sheltering units.

Findings: In addition to taking benefit from general advantages of 3-D
printing in construction such as rapid construction, the use of local material,
and almost no waste disposal, it presents a certain level of user-oriented
design and comfort at shelter units in terms of size and commissioning
options.

Originality: 3-D printing in construction is a developing new topic. The
paper investigates the advantages and disadvantages of 3-D printing
technology in emergency shelter creation upon a scenario.

Page 89112



Ramazan Sar1 & Ekrem Bahadir Caligskan

Limitations: The research is based upon the scenario of the use of 3-D
printing in emergency shelter construction without making real-world
experiments and thus relies on synthetic findings. The study must be
supported by detailed in site experiments incorporating 3-D printing and
emergency sheltering stakeholders.

Practical Implications: Regarding the existing official reports, emergency
sheltering units are required to be constructed and installed as fast as possible
when the emergency condition becomes real due to manufacturing time and
cost limitations. Since 3-D printing has the ability to overcome such
limitations, it has been revealed that there are also opportunities for the user
to make a certain level of customization on the design and manufacturing of
shelter units.

KEYWORDS

3-D Printing in Construction, Emergency Shelter, User-Oriented Design

GIRIS
Barimmma yapilart modern insanin kiiltiirel ve sosyal agilari ile beraber tarihsel
gelisimi ile oOrtiismektedir (ASASOGLU, 2013). Barinma kelimesi insanin
temel bir ihtiyacina nispeten ¢evresel etmenlere kars1 giivenli ve korunakli bir
mekanda bulunma gereksinimini tanimlar. Bu nedenle kullanicinin
gereksinime gore barimma ihtiyacinin karsiligi olan yapi tiirii de gesitlilik
gosterir. Ornegin ailesinden uzakta egitim almak igin baska bir sehre tasinan
bir 6grencinin temel barinma ihtiyacini karsilamak iizere yurt yapilar
dretilirken (OzTURK & DINCER, 2020) kullanicinin kendisinin veya ailesinin
barinma ihtiyaclarin1 karsilamasi igin iiretilen yapi tiirli ise genel anlamda
konuttur (ASASOGLU, 2013; KOLSAL & YESILTEPE, 2020). Bunlar haricinde
yogun goglerin yagsandigi, ya da dogal bir afet nedeniyle kullanilamaz duruma
gelen yerlesim yerlerinde ortaya cikan acil barinma ihtiyacini karsilamak
lizere gegici yapi statlisiinde kurulan ¢adirlar ya da prefabrik evler de bu
kapsamda degerlendirilebilir. Barinma yapilart hem kullanicilarin gegici veya
kalic1 olmasina gore hem de yapilarin kalici veya gecici olma zorunluluguna
gore gruplara ayrilabilir. Buna gore belirlenen amaclar ve fonksiyonel
ihtiyaglar dogrultusunda farkli yap1 tretme teknikleri ile yapilasma
saglanmaktadir. Kullanicimin barimma ihtiyaci yasadigi donemin kiiltiirel,
sosyal ve ekonomik kosullari ile beraber temel ihtiya¢ tanimina goére de
degisiklik gostermektedir. Mimari yapilarin kullanicinin belirledigi ihtiyag
programi g6z oOniine alinarak sekillendigi gbz Oniine alinirsa barinma
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yapilarinin cografya, kiiltiir, zaman ve buna benzer yerel degerlere gore
degisiklik gostermesi olagandir. Giiniimiizde temel barinma ihtiyacini
karsilamaya yonelik ¢esitli tiirlerde olgunlagsmis yap1 gruplari olusmustur. Her
ne kadar insanlik, teknolojik ve kiiltiirel olarak kayitli insanlik tarihine gore
daha once hi¢ ulasamadigi medeniyet diizeylerine gelmesine ve halen de
gelismeye devam etmesine ragmen, ekonomik, savas, aglik, kitlik, kiiltiirel
sorunlar ve ¢atigsmalar nedeniyle insan topluluklari hala acil barinma ihtiyaci
icerisinde olabilmekte ve buna ydnelik hizli ve giivenilir barinma ¢dztimleri
uretmektedir.

3-Boyutlu (3-B) insa yazimi teknigi, 1980’lerde endiistriyel iiriin tiretmek igin
gelistirilen ve 2000’lerde insaat sektdriine devsirilen bir teknolojidir (KHAN
ET AL., 2020). Pargalarin kendi yapim kurgusu igerisinde bir araya geldigi
strecte geleneksel ingaat siirecinden farkli olarak, 3-B inga yazimi ile yapi
yapmak demek, yapimin bir kabuk gibi diisiiniiliip, yatay seritler halinde
dilimlere boliintip bu dilimlerin sikistirilmis har¢ veya yazim malzemesi ile
yatay seritler halinde iist tiste getirilip puiskiirtiilen, macun halindeki yatay
dilimin kendiliginden diger katmanlara yapismasi ile mimari bir striiktiir elde
etmektir.

3-B ingsa yazimi tekniginin bir¢ok yonden mevcut inga yapim sistem ve
yontemlerine gore avantajlar1 vardir. Fakat yeni gelisen bir teknoloji olmasi
nedeniyle de ¢esitli kisitlamalart ve zorluklari mevcuttur. Ancak otomasyon
sistemleri ve yap1 bilgi modellemesi (Building Information Modelling) gibi
giiniimiiziin ve yakin gelecegin 6nemli kavramlari ile uyumlu bir ¢alisma
imkan1 vermesi nedeniyle gelistirilmeye yatkindir Sektor paydaslari ve
aragtirmacilar 3-B insa yaziminin ortaya ¢ikardig1 miicadele alanlarini yeni
imkén ve firsatlar yaratarak asmaya c¢alismakta ve yayginlasmasini
hizlandirmaktadir.

Yakin tarihteki gelismeler neticesinde temel barinma ihtiyacinin giiniimiizde
ve sonrasinda da devam edecegi Ongdriilebilir. Bununla birlikte 3-B insa
yazimi teknolojisinin acil barinma gereksiniminin olustugu durumlarda,
mevcut yontemlere gore avantaj ve dezavantajlarinin belirlenmesi, sonuglari
itibariyle tum paydaslar agisindan Onemlidir. Literatiirde ise 3-B insa
yaziminin acil barinma sorunu ile iligkisi belki de heniiz yeni ve gelistirme
asamasinda olan bir teknoloji olmast nedeniyle yeteri kadar ilgi
gérmemektedir. Bu nedenle bu aragtirmada, 3-B insa yazimi ile barinma
birimi iiretiminin, acil barinma gereksinimin ortaya ¢iktigi durumlardaki
potansiyel roll, mevcut acil eylem planlarinda gosterilen streclere gore
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incelenmis, olumlu ve olumsuz ydonleri literatir verileri ile birlikte
desteklenerek tartisilmistir.

PROBLEM TANIMI, AMAC VE YONTEM
Acil durumlarda kullanilmak ftizere ilgili resmi kurulusglar gesitli acil durum
senaryolarina gore eylem planlart hazirlarlar ve acil durum ortaya ¢iktiginda
da eylem plani ile uyumlu olarak hizli bir sekilde acil barinma merkezleri
olusturulur. Kullanimda olan eylem planlari barinma birimi olarak ¢adir ve
konteyner tipi basit ve gegici yap1 tiirlerine yogunlasir. Cadirlar kolay
depolanabilip, hizli bir sekilde kurulabilirken, konteynerler fabrikada hizli bir
sekilde imal edilip, kullanim sonrasinda da geri doniistiiriilebilme imkanina
sahiptir. Acil eylem planlari, ¢adir ve konteyner tiirii segeneklerin sahip
oldugu bu imkanlar dahilinde gelistirilir ve asgari diizeyde standart kullanici
konforu saglanmasi i¢in gerekli diizenlemeler yapilir.
3-B inga yazimi ile yap1 liretimi ¢adir ve konteyner segeneklerinden ¢ok farkli
yontemlerle islemektedir. Bu nedenle acil eylem durumunda cadir ve
konteynerden farkli siireg tariflerini gerekli kilmaktadir. 3-B insa yaziminin
acil barinma merkezi olusturulmasinda kullanilmasi, siirecin 3-B insa
yaziminin gereksinimlerine gore yeniden kurgulanmasimi gerektirir. 3-B inga
yaziminin acil barmma merkezi olusturulmasinda kullanimi ile ortaya
cikabilecek firsat ve potansiyelleri ve eksiklikleri degerlendirmek bu
arastirma ¢alismasinin problemi olarak belirlenmistir.
Bu problemi tanimlamakla, 3-B insa yaziminin kullanimda olan acil barinma
merkezlerine getirecegi avantaj, dezavantajlart ve kisitlayici unsurlar: ortaya
cikarmak amaglanmistir. Bu amact gergeklestirmek icin ortaya konulan
hedefler ve uygulama adimlar ise sunlardir:
e Acil barinma sorununun tanimini yapmak ve ¢oziim yontemini
incelemek.
e Mevcut ¢oziimlerin avantaj ve dezavantajlarini ortaya ¢ikarmak.
e 3-B inga yaziminin gelisimi ve sundugu imkanlar1 agiklamak.
e Acil barinma merkezi kurulumu i¢in 3-B insa yazimi ile barinma
birimi {iretiminin sunacagi avantajlar, dezavantajlar ve kisitlamalar1
bir senaryo iizerinden tartigmak.

ARASTIRMA YONTEMI VE CERCEVESI
Aragtirma yontemi ve gercevesi Sekil 1°de ifade edilmistir. 3-B insa yazimi,
acil barinma sorunu ve mimari gereksinimi literatiir taramasi ile irdelenmis,
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ortaya ¢ikarilan bulgularin birlikte diistiniildiigii bir kurgu igerisinde, resmi
kurumlarin acil durum igleyis siirecleri (izerinden yeni bir senaryo Gretilerek
analiz ve tartigmasi yapilmistir.

[ 3-B insa Yazimi ] [ Acil Barinma J [Mimari Gereksinim }
Litaratiir Taramast Tanimi, Ozellikleri, Tanimi, Tirleri ve Kapsami, Kistaslari,
Avantaj ve Kisitlamalari Ozellikleri Uygulama Turleri
Analiz- Tartisma One Cikan Avantajlar, One Cikan Gerekgeler, Maliyet, Zaman,
Barinma Sorunu 3-B Insa Yazimi Konfor, Kullanim Stresi
3-Binga Yazimiile Kisa-Orta-Uzun Konfor ve Maliyet
Barinma Yapilar Kullanim igin Yapilar Imkan ve Kisitlamalar

Sekil 1: Arastirma gergevesi

KAVRAMSAL CERCEVE

3-B INSA YAZIM TEKNOLOIJISI

3-B insaat yazimi sanal veya sayisal ortamda olusturulmus objenin
kendiliginden calisan bir stire¢ icerisinde 2-boyutlu dilimlere bélinip ¢ok
sayida katmanlar ile olusturuldugu “katkili iiretim” yontemidir (BUSWELL ET
AL., 2022; WU ET AL., 2016). Ozellikle 2000’li yillarin basinda imalat
sanayinde kullanimi yayginlasmaya baslayan 3B insa yazimi teknolojisi,
geleneksel iiretim yontemlerine kiyasla sundugu avantajlar nedeniyle diger
sektorler tarafindan da ilgi gérmeye basladi. Insaat sektdriinde kullanabilir
yontem ve malzemelerin Gretilebilmesi ile 2010’1u yillardan itibaren 3-B insa
yazimi teknolojisi ile kigiik 6lgekli yapi tiretimine baglandi (TAY ET AL.,
2017).

3-B yazim yontemi Sekil 2°de ifade edildigi tizere ii¢ ana bilesenden olusur.
Bunlar (i) yazzim malzemesinin depolandig1 malzeme haznesi, (ii) 3-boyutlu
sanal modelin olusturuldugu ve yazim iglemi i¢in dilimlere ayrilip yazdirma
giizergahinin belirlendigi bir bilgisayar ve (iii) yazim islemini yapan cihazdan
olusur. Bilgisayar iizerinde olusturulan sanal model yazdirma cihaz1 ile
uyumlu ara bir platforma aktarilir. Bu platformda sanal model, yazdirma
cihazinin puskiirttiigii malzeme ve kalinliga gore yiiksekligi belirlenen
dilimlere ayrilir. Bu dilimlerin yiiksekligi su an kullanimda olan cihazlarda 2
ile 5 cm arasinda degismektedir. Daha sonra bu dilimleri cihazin yazabilmesi
icin dilimler iizerinde cihazin seyir yapacagi gilizergéh, platform tarafindan
belirlenir. Tim bu islemler neticesinde ara platform, aktarilan modelin
dilimlere ayrilmasini ve seyir glizergahini canlandiran bir simiilasyon {iretir.
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Operatér bu simiilasyonun dogrulugunu onayladiktan sonra fiziksel
ortamdaki yazdirma alaninda yazim cihazi dilimleri iiretmeye baslar. Ara
platformun kendisine ilettigi dilimler ve seyir giizergdhina gore yazdirma
cihazindaki piiskiirtme aparati malzeme haznesinden itici bir gii¢ ile ¢ektigi
ve sikistirdig1 malzemeyi ara platformdaki simiilasyonda oldugu gibi yazma
islemini yapar.

Bilgisayar

Malzeme Haznesi

Yazim
Malzemesi

Yazim Malzemesi

3-B yazim artami— Fiziksel Model

Sekil 2: 3-B yazim yonteminin temel bilesenleri (BOS ET AL., 2016)

3-B insa yazimu ile ilgili literatiirdeki ¢alismalar incelendiginde arastirmalarin
bes kategoride odaklandig1 goriilmektedir. Bunlar, diinya dis1 ortamlarda yapi
Uretimi (BULGER & SKONIECZNY, 2016; ROMAN ET AL., 2016; TROEMNER ET
AL., 2022; ULUBEYLI, 2022; YASHAR ET AL., 2021), 3-B insa yazimu ile ilgili
yeni yontem onerisi (GOSSELIN ET AL., 2016; LACHMAYER ET AL., 2021;
PRASITTISOPIN ET AL., 2021), malzeme gelistirilmesi (BUCHANAN &
GARDNER, 2019; RAHUL & SANTHANAM, 2020; SHAHZAD ET AL., 2021; TING
ET AL., 2021), BIM ile uyumluluk (JIANG, 2021; SAKIN & KIiROGLU, 2017;
SMARSLY ET AL., 2021; WANG & SKIBNIEWSKI, 2019) ve elestirel
degerlendirmedir (ROLLAKANTI & PRASAD, 2022; TAY ET AL., 2017, WU ET
AL., 2016). Bu nedenle uygulamada bir¢ok ¢esitlilige sahiptir. Sekil 3’te
belirtildigi tizere 3-B insa yazim1 Malzeme-Hazneli-Yéntem- MHY (Material
Deposition Method — MDM) ve Yapistirict Puskirtmeli- YP (Binder Jetting -
BJ) olarak iki kategori altinda 8 tiirde kullanimdadir. Kabuk ve beton yazimi
tiirleri, har¢ malzemesi olarak ¢imento bazli iiriinler kullandig i¢in piyasada
en ¢ok ragbet goren tiirlerken, ¢ita dagitimi, sayisal yapim diizlemi, akiskan
bazli iretim, kiigiik yapicilar ve orgii kalip ise deneysel calismalardir.
Ozellikle kiiciik yapicilar ve &rgii kalip yontemleri diinya dis1 ortamlarda
otomatiklestirilmis silireclerle yapi iiretimi alaninda kullanilabilmesi igin
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gelistirilmekte olan tiirlerdir. Yapistirici piiskiirtmeli yontemdeki tek tiir olan
D-sekli ise patentli bir iiriin olup, diger tiirlerden farkli olarak, yapistiriciy1
toz katmanlar halinde yazim alanina serpistirilen ortama piskiirterek yazim
islemini yapar. Dolayisiyla her katmana piiskiirtme iglemi oncesi toz
halindeki yazim malzemesi serpistirilmelidir. Ancak Sekil 4’te gosterildigi
tzere D-sekli ile diger yazim tiirlerinden ¢ok daha farkli ve daha dogal
gOriinimlil Uriin/yap1 yiizeyi elde etmek miimkiindiir.

Cita dagitim yonteminde yapistirici siiriilmiis ahsap ¢ubuklar bir dagitici cihaz
ile bilgisayar kontrollii bir giizergah Uzerinde katmanlar halinde st (ste
bindirilerek bir araya getirilir. Sekil 4’te ¢ita dagitim yontemi ile liretilmis bir
barinma birimi Ornek olarak gdsterilmistir. Kabuk yazimi yonteminde
malzeme haznesinden ¢ekilip sikistirilan ve macun kivaminda bilgisayar
kontrollii bir guizergah iizerine bosaltilan yazim malzemesi katmanlar halinde
iist iiste bindirilerek yazim iglemini yapar. Kabuk yazim yénteminde yazim
malzemesi olarak betonun yaninda seramik gibi baska malzemeler de
kullanilabilmektedir. Yine Sekil 4’te kabuk yazimi yontemi ile tiretilmis bir
barinma birimi 6rnek olarak gdsterilmistir.

3-B INSA YAZIMI TURLERI

MALZEME HAZNELi YONTEM - MYM YAPISTIRICI PUSKURTMELI - YP
(MATERIAL DEPOSITION METHOD -MDM) (BINDER JETTING - BJ)
KABUK YAZIMI - CONTOUR CRAFTING | +  D-SEKLI- D-SHAPE ‘

CITA DAGITIMI- STICK DISPENSER

SAYISAL YAPIM DUZLEMI - DIGITAL CONSTRUCTION PLATFORM
BETON YAZIMI - CONCRETE PRINTING

AKISKAN BAZLI URETIM - FLOW-BASED FABRICATION

KUGUK YAPICILAR - MINI-BUILDERS

ORGU KALIP - MESH MOULD

Sekil 3: Kullamimda olan 3-B insa yazimu tiirleri (TAY ET AL., 2017)

Beton yazimi yonteminde yazim malzemesi mukavemeti arttirilmis betondur.
Uygulamada en ¢ok 6rnegi goriilen yontem beton yazimi yontemidir. Yazim
islemi tamamlandiktan sonra olusan yiizey, yazim islemi katmanlar halinde
yapildigi icin girintili ve c¢ikintilidir. Kullanicilarin bir kismi bunu sorun
olarak goriirken bir kism1 6nemsememekte, bir diger kismi da begenmektedir.
Akiskan bazli {iretim, mini yapicilar ve orgii kalip yontemleri kompozit
malzeme kullanarak otomatiklestirilmis siiregler dahilinde yazim iglemini
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yapar ve genelde diinya dis1 ortamlarda uygulanmak tizere gelistirilmektedir.
Sekil 4’te bu yontemlerle liretilmis cesitli yap1 6rnekleri gosterilmistir.

=7 l"'\
4 él IMI,.

Akigkan-Bazh Uretim

Beton Yazimi Yontemi

Sekil 4: Kullammda olan 3 B insa yazim yontemlen (TAY ET AL., 2017)

3-B INSA YAZIMI VE GELENEKSEL INSAAT SURECI
Geleneksel insa siirecinde yapi bilesenleri kendi liretim yontemlerine gore
atolye veya sahada firetilip birlestirilir. Dolayis1 ile santiye ortami bir¢cok
farkl1 iiretim yonteminin bir araya geldigi bir ortak calisma alamdir. Uretim
ve imalat malzemeleri tedarikgilerden, iiretim ve imalat isi ise imalat ve yapim
uzmanlar1 tarafindan yapilir. Uretim ve imalat malzemeleri belirli ebatlara ve
miktarlara sahiptir. Ancak her insaat projesi ayni inga yontemleri kullanilsa
da mimari farkliliklar nedeniyle birbirlerinden farklidir. Bu farklilik her ingaat
projesi i¢in farkli miktar ve isgiicii kullanimim gerekli kilar. Bu nedenle
standart olarak iiretilen malzemeler, imalat ve yapim sirasinda projeye gore
Olciilendirilmekte ve kullanilmakta, geriye kalan malzemeler atik olmaktadir
veya imkan dahilinde geri doniistiiriilmektedir. Her ne kadar atik malzemenin
azalmasi icin 6nemli c¢aligmalar olsa da tamamen engellemek miimkiin
degildir. Boylelikle insaat i¢in gerekli iiretim ve yapim malzemesi insa
edilenden daha fazla olmaktadir. Tasarim ve imalatla ilgili hatalar nedeniyle
ortaya c¢ikan tamir ve tadilatlar da eklendiginde hurdaya ayrilan malzeme
miktar1 ve harcanan is giicli verimlilik ve kalite konusunda ciddi sorunlara
sebep olmaktadir.
3-Boyutlu inga yazimi yontemi geleneksel siirecin aksine mimari tasarimin
dogrudan makine ve robotlarla imalatin1t miimkiin kildig1 i¢in yap1 kabugu
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ingaat1 sirasinda neredeyse sifir atik ¢ikmaktadir. Ciinkii malzeme haznesinde
kullanima hazir halde bekleyen yazim malzemesi yapi kabugunun bigimine
gore ve gerektirdigi hacim kadar kullanilmaktadir. Bu durum geleneksel insa
stirecinde var olan birgok sorunu azalttig1, hatta ortadan kaldirdig: gibi daha
kisa siirede ingaatin tamamlanmasina da imkan vermektedir. Ornegin 200 m2
biiyiikliigiindeki bir villa projesinin 3-B yazimi iki giinde yapilabilmektedir
(PERKINS & SKITMORE, 2015). Ustelik mimari tasarimmn dogrudan imalati
yapildigi i¢in yap1 kabugu yapiminda karsilagilan tamir-tadilat iglemleri de en
aza inmektedir. 3-B insa yaziminin geleneksel inga siirecine gore avantajlari,
dezavantajlar1 ve kisitlamalar1 ise soyledir:

Atik azaltma
Bilgisayar modelleri dogrudan yazim islemine alindigi ig¢in geleneksel inga
stirecine kiyasla daha az is¢ilik gerekmekte ve ekipman kullanim farki
nedeniyle daha az enerji ve atik ortaya ¢ikmaktadir (PERKINS & SKITMORE,
2015).

Bilgisayar modelleri ile beraber ¢calisma:

Son yillarda mimarlik, mithendislik ve ingaat sektoriinde artan dijitallesme ile
birlikte yap1 bilgi modellemesi gibi kavram ve teknolojilerin de yayginlasmasi
hizlanmaktadir. Yap1 projesi tasarim ve insaat asamalarindaki yonetimsel
kontrol ve denetim bdylelikle santiye ortamindan daha ¢ok tasarim ortamina
kaymaktadir. Her ne kadar yapr bilgi modeli disiplinlerin ve proje
katilimcilarin bir araya gelmesine olanak verip, tasarim asamasinda insaat ve
isletme ile ilgili bircok konunun ¢6ziilmesine imkéan verse de bu dijitallesme
ve sanal ortam deneyiminin santiye ortamindaki geleneksel iiretim ve imalat
yontemlerine etkisi daha az olmustur. 3-B insa yOntemi ise yapi kabugu
ingaatin1 bilgisayar modeli ile dogrudan baglanti kurarak yapi1 kabugu
imalatina ¢evirmektedir (PERKINS & SKITMORE, 2015). Bdylelikle
modellenen yap1 kabugu dogrudan imalati yapilabilir bir hale gelmistir.

Iscilik
Birgok iilkede imalat ve insaat sektoriinde calisacak yetismis ara eleman
sikintis1 vardir. Ilerleyen zamanlarda su an calismakta olan yetismis
elemanlarin yaglanacagi ve is hayatindan c¢ekilecegi géz Oniine alimirsa
otomatik hale getirilmis ve robotlarin kullanildigr yontemlerin varligi
sektorliin devamliligi konusunda Onem tasimaktadir. Boylelikle imalat ve
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ingaat islerinden ziyade 3-B insa yazim cihazlarinin sahaya tasinmasi,
kurulumu ve yo6netimi konularinda istihdam edilecek uzmanlara ihtiyag
duyulacagi i¢in diger isgiicli ihtiyaci de azalmaktadir (PERKINS & SKITMORE,
2015). Bunlarla birlikte, santiye ortamu is giivenligi ve sagligi agisindan
yuksek tehlikeli olarak tanimlanan ortamlardan birisidir. Yapim yontemi
degisikligi ve sahada ihtiya¢ duyulan isgiiciiniin azalmasi sebebiyle ingaat
sahasinin tehlike seviyesi diigmektedir (PERKINS & SKITMORE, 2015).
Boylece 3-B yazim teknolojisi geleneksel insa yontemine kiyasla daha
saglikli ve gilivenli ig ortam1 sunmaktadir.

Hiz

Geleneksel insa siirecine gore bircok insa siireci ortadan kalktigi i¢in 3-B
yazim ile yapi iiretimi oldukga hizlidir. Ornegin 200 m?2 biiyiikliigiinde 2 katl
bir yapinin imalat1 geleneksel siirecte haftalar siirebilirken 3-B insa yazimi ile
2 glinden daha az stirede yapilmistir (PERKINS & SKITMORE, 2015). Ancak bu
karsilastirmalar kucik dlcekli ve belirli yapi tipolojileri i¢in yapilmakta olup,
heniiz  karmasik geometrili ve biiyik projelerde test edilip
degerlendirilmemistir.

Maliyet
3-B insa yazimi yeni bir teknoloji oldugu i¢in cihaz alimi gibi ilk yatirm
maliyeti geleneksel insa siirecinde kullanilan insa teknolojilerine gére daha
pahalidir. Ayrica 3-B insa yaziminda kullanilan yazim malzemeleri de normal
insaat islerinde kullanilandan farklidir. Ornegin giiniimiizde yapilarda C20
veya C30 tiiriinde beton kullaniliyorken 3-B yaziminda kullanilan ¢imentolu
yazim malzemesi C100°diir (PERKINS & SKITMORE, 2015). Ancak neredeyse
hi¢ atik olmamasi ve bir¢ok insa yontemini ortadan kaldirmasi gibi avantajlar
nedeniyle kullanim maliyeti geleneksel siirece gore bazi yapi tiirleri igin
ucuzdur (PERKINS & SKITMORE, 2015; WON ET AL., 2022; WU ET AL., 2016).

Tasarumin bigimsel ¢esitliligi
Mimari tasarimin bi¢cimsel zenginligi geleneksel insa siirecinde bile maliyet
ve inga edilebilirlik nedeniyle kisitlaniyorken, 3-B insa yazimi teknolojisinin
de insa edilebilirlik konusunda belirli kisitlamalar1 vardir (DE SCHUTTER ET
AL., 2018; LABONNOTE ET AL., 2016). Ancak, geleneksel insa siirecinde,
imalat, kalip, yapilabilirlik ve maliyet gibi temel kavramlar etken
durumdayken, 3-B insa yaziminda, heniiz teknolojinin yeni olmasi ve
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karmagik bigimleri liretmek i¢in yazilim ve malzeme gesitliligin yetersiz olusu
gibi konular etkendir.

Yazilabilir malzeme

3-B inga yaziminin en biiyiik avantaj1 yazim siirecinde kullanilabilir malzeme
konusunda geleneksel insa yontemine gore ¢ok daha fazla ¢esitlilikte
malzeme bulabilme segeneginin olmasidir (PAUL ET AL., 2018; PERKINS &
SKITMORE, 2015; TAY ET AL., 2017). Ozellikle yerel toprak tirlerine 6zgii
yapistirict malzemenin kesfedilmesi ve gerekli mukavemet kosullarini
saglayabilen yazim malzemesinin iiretilmesi sadece diinya yiizeyinde degil
diger gezegenlerde de 3-B insa yazimi ile gezegenlerdeki yerel toprak ile yap1
tiretimini miimkiin kilabilmektedir (BIGGERSTAFF ET AL., 2021; TROEMNER
ET AL., 2022). Ancak su anda kullanilan yazim malzemeleri maliyet olarak
hala meslek uzmanlarinin beklentilerini karsilayabilecek diizeyde diisiik
degildir. Yazilabilir yerel malzeme se¢eneklerinin artmasi ile 3-B insa yazimi
yonteminin yayginlasmasini engelleyen en Onemli faktorlerden birisi de
ortadan kalkmis olacaktir.

Olcek
Yazim malzemelerinin yapisal 6zellikleri, kuruma siiresi, yazdirma cihazinin
biiytikliigii ve piiskiirtme sisteminin kapasitesi gibi 3-B insa yaziminin temel
bilesenleri ile ilgili gelistirme siirecleri halen devam ettigi i¢in heniiz kiiciik
olgekli yapi projeleri hayata gegirilmektedir (PERKINS & SKITMORE, 2015;
ROLLAKANTI & PRASAD, 2022; WU ET AL., 2016). Biiyiik olgekli yapi
ornekleri ¢ok azdir, aragtirma ve uygulama ¢aligmalari devam etmektedir.

Doku
3-B insa yazim yontemi ile {iretilen yap1 kabugunun yiizeyinde cesitli girinti-
cikintilar olusmaktadir. Bu piirlizlii yiizey yazim cihazinin katman-katman
yazim malzemesini iist {iste bindirmesi nedeniyle olusmaktadir. Yazdirma
cihazi hizlandik¢a ve katman kalinlig1 arttikca piiriizliiliik artarken, katman
kalinligmmin ince olmasi ve yazdirma cihazinin yavas hareket etmesi
puriizliilligii azaltmaktadir (BOS ET AL., 2016; KHAN ET AL., 2020).

Alt yap:
Yap1 kabugu i¢ ve dis ylizey halinde ¢ift cidarli olarak iiretildiginden i¢ ve dis
yilizey arasinda bosluk birakilmaktadir (BOs ET AL., 2016; KHAN ET AL.,
2020). Bu bosluk i¢ine yapinin mekanik ve elektriksel sistemleri
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yerlestirilebildiginden geleneksel siiregte bu sistemlerin kurulumu igin
yapinin kaba ingaatinda yapilan ¢aligmalar ortadan kalkmaktadir. Bu bogluk
ek olarak yapinin ihtiyact olan 1s1 konforunu saglamak igin yalitim
yapilmasina da olanak saglamaktadir (BOS ET AL., 2016; KHAN ET AL., 2020).

Standartlar ve Grtin rehberi
Yeni gelisen ve halen gelistirilme siirecinde olan bir teknoloji olmasi,
uygulamada 6rnek teskil edebilecek yapilarin heniiz az olusu gibi nedenlerle
3-B inga yaziminin ¢esitli asamalari i¢in gereken standartlar ve {irlin rehberleri
ortaya konulamamistir (PAUL ET AL., 2018; WU ET AL., 2018).

BARINMA VE BARINMANIN PROBLEME DONUSMESI
Barinmak en yalin haliyle cevresel etkilerden korunmak igin kapali bir yere
siginmak anlamindadir (TDK, 2022). insanlar en eski zamanlardan beri
kendilerini bu etkilerden korumak ve glvenli bir yasam alani olusturmak igin
yasadiklar1 ¢evrede barinacaklari alanlar olusturmuslardir. Maslow’ un
ihtiyaglar  hiyerarsisinde tanimladigi gibi fizyolojik ve giivenlik
gereksinimlerini karsilamak i¢in ¢evreye ve iklime gore insa edilen barinma
birimleri tarihsel ve kilturel farkliliklara gore gesitlilik géstermektedir.

En temel barimma yapisi olan konut veya ev, insanlarin barinma ve yasam
ihtiyaglarina gore sekillenen bir yap1 ¢esididir. Diger bir tanima gore ev bir
ailenin oturabilecegi sekilde ve buyikllikte yapilmis konut olarak
diigtiniilebilir (HASOL, 2014). Giinimiizde, farkli cografyalarda ve farkli
topluluklar igin barinma gesitlerinden bahsedilebilir. Ornegin, 6grenci yurdu,
sosyal konut, otel ve biiyiik 6l¢ekli ev ¢esitleri (konak, saray ve bunun gibi)
bu kapsama giren yapi tiirleridir. Bu ¢esitlilik ihtiyaclardaki farkliliklar ve
ekonomik imkanlardan kaynaklanmakta ve temel ihtiyaglardan olan barinma
kavramini yapi sistemi i¢inde farklilastirmaktadir.

Barinmanin bir probleme dontismesi genellikle arz ve talep arasindaki
dengesizlikle olusmaktadir. Konut problemi, gelismelerle ve niifus artisi ile
birlikte tanimli siirelerde olusan ve yonetim birimlerinin gelistirdigi
politikalarla ile varlig1 ortaya konularak ¢6ziim aranan bir alandir. Bunun
yaninda, ortaya ¢ikmasi dnceden ongoriilemeyen olaylar nedeniyle de konut
ve barmmma problemi ortaya gikabilir. Dogal afetler ve buna benzer cesitli
olaylar barinma birimlerini kullanilamaz hale getirdiginden Otlrl ortaya
kitlesel boyutlarda barmma ihtiyaci g¢ikmaktadir. (OMURGONULSEN &
MENTEN, 2021). Bu tiir durumlarda kitlesel olarak ortaya ¢ikan acil barinma
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gereksinimi i¢in ilgili resmi kurumlarca afet ve acil durum yonetim planlar
olusturulur ve acil durumun ortaya ¢ikis silirecine gore miidahale senaryolari
gelistirilir. Afet ve acil durum yonetimi, planlama, hazirlik, miidahale ve
kurtarma eylemleri sonrasinda iyilestirme ve yeniden yapilandirma ile devam
eder (KARAMAN & ALTAY, 2016). Afette evlerini kaybetmis insanlara giivenli
ve gevresel etkilerden korunakli barinma birimleri olusturmak iklim etkileri
de disiintldigiinde olabildigince hizli olmalidir. (ATMACA & ATMACA,
2016). Gegici barinma birimleri bu durumlarda kullanilan ve bir planlama
cercevesinde hizmete alinan taginabilir yapilardir (AFAD, 2019). Konteyner
ve c¢adir gibi barmmma birimleri mobil olarak belirlenen afet sonrasi gegici
barinma alanlarina ulusal ve uluslararasi standartlara uygun olarak kurulur
(AFAD, 2019; OMURGONULSEN & MENTEN, 2021). Barinma alternatifleri ve
barmma birimleri afet miidahale planlarinda belirlenir ve afet sonrasi
kullanima alinmasi gerekir. Bu nedenle insanlarin gegici siire ile konutu
olacak barinma birimlerinin hizli bir sekilde temin edilip, kullanima
almabilmesi, aym1 zamanda temel gilivenlik ve barinma ihtiyaclarini
saglayacak Ozelliklere sahip olmasi gerekir.

Savas ve savastan etkilenmis alanlarda barinma birimlerini ihtiyaca gore
olusturmak da énemli bir problemdir. Savasin sehirlerin gelisiminde oldugu
kadar konut birimlerinin gelisiminde de olumsuz etkileri vardir (KALFAOGLU
HATIPOGLU, 2020). Zarar goren veya yikilan yapilarin yerine gerekli sayida
barinma birimini hizli bir sekilde insa etmek ve bunu yaparken de kentin
dogru bir planlama ile yapilanmasini saglamak gerekir. Bir yandan da
ekonomi ve insan kaynaklarini en fazla fayda saglayacak sekilde kullanarak,
talep edilen giivenli fiziksel ¢cevre olusturulmalidir. Savasin diger bir etkisi de
savastan etkilenen iilkelerdeki insanlar1 yakin ve orta derecedeki diger
iilkelere si§inmasi veya go¢ etmesidir. Son yillarda yasanan Ukrayna’daki ve
Suriye’deki savas durumunun devam etmesi nedeniyle milyonlarca insan
mevcut yasam alanlarint birakip diger iilkelere kitleler halinde go¢ edip
sigimustir ve farkl statii ve siirelerde bu iilkelerde yasamaya ¢alismaktadir.
Ornegin Tiirkiye’de Agustos 2022 tarihinde gecici koruma kapsaminda
3.650.430 Suriyeli sigmmaci bulunmaktadir (T.C. IC ISLERI BAKANLIGI,
2022). Daha yakin zamanda baglayan Ukrayna’daki savas nedeniyle iilke
icinde 8 milyondan fazla kisi yer degistirmis, 5 milyondan fazla kisi {ilke
disina ¢ikmustir (UNHCR, 2022). Bu gibi durumlarda llkelere gelen insanlar,
gegici barinma merkezlerine veya planli bir sekilde sehirlere yerlestirilmeye
calisilmaktadir. Yer degistiren insanlarin sayisinin fazlaligi barinma birim
ihtiyacini artirmakta, kalig siirelerinin uzamasi ise ¢adir, konteyner gibi gegici
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olarak planlanan barinma birimlerinin ihtiya¢larini kargilayamamasina neden
olmaktadir. Hizli insa edilebilen, ekonomik ve esnek, planlanabilir barinma
birimleri gegici barinmanin goreceli olarak uzun siirdiigii bu durumlarda ¢ok
daha giivenli ve ihtiyaglar karsilayan ¢oziimler sunabilir.

ANALIZ VE TARTISMA

ACIL BARINMA VE 3-B INSA YAZIMI
Savas veya dogal afet gibi kitlesel barinma ihtiyacinin bir anda olustugu
durumlarda yonetim mekanizmalar1 hizli, giivenilir ve kullanicilarin belirli
diizeyde konfor ihtiyacini karsilayan basit yapilarla gecici barinma merkezleri
olustururlar. Bu tip durumlarda en c¢ok tercih edilen barmma yapilari
konteyner ve ¢adirlardir (SANLIURFA IL AFET VE ACIL DURUM MUDURLUGU,
2016). Konteyner ve c¢adirin tercih edilme sebepleri, atélye ortaminda hizh
iiretimi, diisiik maliyet, standart ebat, kalite ve konfor diizeyi sunmasi, ihtiyag
haricinde de sokiiliip taginabilmesidir (ATMACA & ATMACA, 2016).
Acil barinma merkezi olusturulmasi i¢in ilgili kurumlar yer se¢imi, kapasite,
alt yap1 hizmetleri, barinma tirii gibi temel tasarim kararlarin1 verirler.
Ozellikle kapasite ve barinma tiiriine gore gerekli cadir veya konteyner sayisi
belirlenmis olur. i1 Afet ve Acil Durum Miidiirliigii ya da benzer hizmetleri
veren diger sivil savunma ve miidahale kuruluslarinda hizli miidahale igin
depolarda belirli kapasitelerde cadirlar hazir bulunsa da ayni imkén
konteynerler icin bulunmamaktadir. Bu nedenle kapasite fazlasi ¢adir veya
gerekli sayida konteyner alimi igin ihale diizenlenir. Thale siirecinden sonra
cadir veya konteyner imalati1 yapilir ve acil barinma merkezine nakli ve
sahada kurulumu yapilir. Acil barinma gereksinimi bittikten sonra, ¢adirlar
veya konteynerler sokilebilir, baska bir yerde tekrar degerlendirilebilir veya
hurdaya ¢ikarilarak geri doniisiime gonderilebilir.
Gegcici barinma yapilart kisa siireli kullanimlar i¢in tasarlandigindan kullanim
siiresinin uzamasi durumunda kalict barinmaya dahil edilen ihtiyaglar
kargilamakta yetersiz kalmaktadirlar. Cadir ve konteynerin termal, akustik ve
diger fiziksel konfor parametreleri diisiik oldugu i¢in kullanim sirasinda i¢
mekan konfor sartlarim1 saglamak yiiksek miktarda enerji tiiketimi
yapilmasini gerekli kilmaktadir (OBYN ET AL., 2015; TAN & TAN, 2021;
WANG ET AL., 2015). Ayrica atdlye veya imalathane ortaminda iiretilip gegici
barmma merkezine nakil isleminin yapilmasi da siirdiiriilebilir tasarim
yaklasiminda 6nemli bir olumsuz girdidir.
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3-B INSA YAZIMI iLE ACIL BARINMA BIRIMLERI

URETIMI

Acil barinma merkezinin olusturulmasi1 ile ilgili afet ve acil durum
kuruluslariin yayinladiklari raporlar ¢ercevesinde ilerleyen siire¢ Sekil 5°te
gorsellestirilmistir. Ilgili kurulus afet ve acil durum eylem planmna gore
belirlenen kapasite tutarinca il miudirliiginde belirli sayida ¢adir
depolanmaktadir (CINAR, 2018; SANLIURFA IL AFET VE ACIL DURUM
MUDURLUGU, 2016). Afet gergeklestiginde, kapasite yeterli gelmedigi
takdirde ¢adir veya konteyner alimi icin ihaleye ¢ikilir. Ihaleye iiretici
firmalar tekliflerini sunarlar. En uygun sartlar1 saglayan firma ihaleyi kazanir
ve c¢adir veya konteyner iiretimine baslar. Cadir veya konteyner {liretimi igin
iretici firma diger tedarik¢i firmalardan sarf malzemelerini temin eder.
Cadirlarin il miidiirliiklerinde depolanabilme sansi olmasina ragmen,
operasyonel nedenlerle konteynerler fabrikada {iretilip dogrudan acil barinma
merkezine nakli ve sonrasinda montaj1 yapilir (CINAR, 2018; SANLIURFA
IL AFET VE ACIL DURUM MUDURLUGU, 2016). Cadirlarm sahada
teknik personel tarafindan kurulumu yapilir. Cadir veya konteynerler standart
Olciilerde ve malzeme kalitesindedir. Fabrikasyon iiretimlerde Glgiilerin ayni
olmasi lretim siirecini kisaltip, iiriiniin daha ucuza imal edilmesini saglar
(PASQUIRE & GIBB, 2002). Bu nedenle 6rnegin; aile biiyiikliigiiniin farkli
olmasi ve {retimin her ailenin ihtiyaglar1 ¢ercevesinde yapilmasinin
diistiniilmesi  ®nemli bir gereksinimdir, fakat konunun acil barinma
durumunun disma ¢ikmasina ve Uretim maliyetinin artmasina neden olur.
Ayni1 durumun 3-B insa yazimi ile ele alinip afet sonrasi acil barinma merkezi
olusturma siireci tekrar diisiiniildiigiinde siire¢ daha farkli olacaktir. Sekil 5’te
gOrsellestirilen 6neri siirece gore acil durum eylem plani dogrultusunda il afet
ve acil durum midiirliigiinde belirli sayida 3-B yazim cihazi bulunacaktir.
Acil durumun gereksinimine gore depoda tutulan cihaz sayisi yetersiz olursa
yeni cihaz alim1 i¢in kurum ihale acabilir. Uretici firmalar 3-B yazici cihazi
imal edip acil barinma merkezine iletebilir ve sahada 3-B insa yaziminda
kullanilabilecek yerel toprak 6rnekleri incelenip, teknik dayanim testleri ile
uygun malzeme bilesigi tespit edilebilir. Malzemelerin bir merkezden
gonderimi mimkdindir, bununla birlikte ilgili bolgede malzemelerin belirli
bir oranda kullanimi maliyet, zaman ve operasyon avantaji saglar. Bu
analizler afetlerde 6nceden bolgesel olarak yapilip afet eylem planlarinda yer
alabilir. Cadir ve konteyner yerlesimlerinde oldugu gibi sahada gerekli
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birtakim alt yap1 iglemleri tamamlandiktan sonra 3-B yazim cihazlar ile
yapim siireci baglayabilir. Uzmanlar acil barinma ihtiyaci olan bireylerle
anket veya goriisme yoluyla gereksinimlerini belirlerler. Bu gereksinimler
ornegin ailedeki kisi sayisi, istenen kapi-pencere agiklik orani, barinma alant
buyiikligi gibi kriterler olabilir. Bu gereksinimler tespit edildikten sonra
tasarim ekibi her aileye veya kullanici gruba 6zgii barinma birimlerini
olusturur ve yerlesim planim1 kurgular. Bu yerlesim planina gore kiiresel
konumlama sistemi kullanilarak sahada 3-B yazim cihazlan yerlestirilir ve 3-
B yazim iglemi yerel tedarik edilen yazim malzemesi ile beraber her bir
barinma biriminin imalati, su an var olan uygulama O&rnekleri dikkate
alindiginda 1 giinden daha az bir siirede tamamlanabilir. Kullanicilarin ilettigi
gereksinimler, acil barinma durumu goz 6niine alinarak kategorilestirilir ve
O6nem sirasina gore derecelendirilip barmma birimlerinin tasarimlarinda
uygulanabilir. Genelde 3-B insa yazimi ile iiretilen yap1 kabuklar ¢ift cidarlt
oldugu i¢in iki cidar aras1 hem tesisat i¢cin hem de yalitim malzemesi ile
doldurulabilir. Boéylelikle 3-B insa yazim ile olusturulan acil barinma
merkezi kurulum siireci, ¢cadir ve konteynere gore i¢c mekan kullanici1 konforu
daha yiiksek, kullanic1 gereksinimleri esas alinabildigi i¢in daha kullanici
odakli, hi¢ atik olmadan, iiretim ve tasima siiregleri azaldigi i¢in karbon
salinimi daha az olan bir siirece doniigebilir.

Varsayim olarak 6nerilen bu siirecin problem ve kisitlamalari, potansiyel ve
firsatlar1 asagida listelenmistir. Ancak bu problemlerin yakin gelecekte, su an
ilerlemekte olan gelismeler ve teknolojik yenilikler ile ¢6ziime ulasacagi ve
3-B inga yazimi yonteminin gunimuzde dezavantaj olan birgok durumu
avantaja gevirebilecegi de gz ardi edilmemelidir.

Problem ve kisitlamalar

e 3-B insa yazim cihazinin iiretim maliyeti yiiksektir.

e 3-B yazim tekniginin hiz performansinin geleneksel siirece gore hizl
olmasina ragmen ¢adir kurulumuna gore yavastir.

e Yazim malzeme segenegi yiiksek olsa da malzemeye 6zgii yapistiric
caligmalart heniiz gelistirme asamasindadir. Bununla birlikte acil eylem
planlarinda belirlenen merkezlere yakin bdlgelerdeki toprak tiiriine uygun
yapistirici Uretilmesi gerekmektedir.

e Mevcut siiregte kullanict heniliz tamimli veya belirli degilken herkese
uygun minimum standartta ¢adir veya konteyner imalat1 yapilmaktadir.
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Oneri siiregte kullanic1 ve gereksinimleri belirlendikten sonra barinma
yapilar iretilebilmesi i¢in hizli ve gilivenilir veri toplama sisteminin
gelistirilmesi gerekmektedir.

e Kullanicilarin barinma yapisinda kisisellestirme yapilabilmesi igin
kullanicinin kisisellestirme yapabilecegi segeneklerle ilgili algis1 olmali
veya algisim1 kolaylastiracak yontemler bulunmalidir. Bununla ilgili
kullanici ara yiizli gelistirilmesi glinlimiizde diger ¢alismalarda yaygin
olarak tercih edilen bir yontemdir.

e 3-B ingsa yazimi siirecini igine alan acil eylem planlarinin yeniden
tasarlanmasi gerekmektedir.

e  Gerekli yazim cihazi sayisi, temini ve kurulum siireci netlestirilmelidir.

Potansiyel ve firsatlar

e Yazim cihazi maliyeti, siire¢ yonetimi ve yerel malzeme kullanimi ile
ilgili konularda gelisme saglandiginda maliyet problemi ¢oziilebilir.

e 3-B yazisi ile iiretilen barinma birimlerinin ¢adir ve konteynerler gore
konfor seviyesi yuksektir.

e Bolgedeki yerel malzemelerinin kullanimina olanak saglayan
aragtirmalarin ve teknolojik gelismelerin olusmasi ile yapr malzemesi
temini ve taginmasi problemi ortadan kalkabilir.

e Bolge, kullanici 6zellikleri ve barinma stiresi gibi kriterlere gore barinma
birimleri ¢esitlendirilebilir.

e Acil eylem planlar1 bu duruma gore giincellestirildiginde, tiim siirecleri
kurulumun yapilacagi bolgede gerceklesecek bir {iretim modeli
olusacaktir. Bu sayede planlama tek merkezli, daha hizli ve kontrol
edilebilir olabilir.

e 3-B yazim cihazlari, gerekli sayida temin edilip, tretim siireci
modellendikten sonra ayni cihazlarin iilke i¢inde veya farkl iilkelerde
kullanilmas1 miimkiindiir.

e Daha uzun siire kullanilabilecek veya kalict olacak barinma birimleri
uretilebilir.
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e Uretilen barmma birimlerinin kullamim siiresi bittiginde kullanilan
malzeme geri doniistiiriilebilir. Dolayisiyla gegici barinma birimleri igin
de daha siirdiiriilebilir bir yap1 yasam dongiisii saglanabilir.

Lmeeme et {77 i midanale in dep
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Sekil 5: Acil barinma merkezi kurulumu mevcut ve Oneri siireci

SONUC VE DEGERLENDIRMELER
3-B yazim teknigi ile acil barinma birimleri {iretimi mevcut acil miidahale
Suregleri cercevesinde incelenmis, cadir ve konteyner kullanimina alternatif
olarak 3-B insa yazimi teknigi kullanildiginda Oneri siirecin imkan ve
kisitlamalar1 mevcut literatiir verileri ile sunulmustur. Barinma ve barinmanin
probleme doniistiigii durum oOrnekleri 6zetlenmis, ozellikle afet sonrasi
barinma birimlerinin iiretim siirecleri detayli bir sekilde agiklanmistir. Gegici
barinma ihtiyacinin olustugu durumlarda, ¢adir ve konteyner gibi birimlerin
belirli bir eylem plani ile hizmete alinmasi hizli bir ¢éziim sunmaktadir.
Kurumlar ve miidahale ekipleri bu birimleri temel alarak olusturulan barinma
birimlerini olusturmada ve planlarin1 uygulamada tecriibelidirler. Bu yap1
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birimleri kisa siireli barmma ihtiyacin1 karsilamakta kismen yeterli iken
konfor, glivenlik ve kullanim ile ilgili ciddi yetersizlikler sergilemektedir.
Konteyner ve cadir yerine 3-B yazim teknigi kullanilarak acil barmma
merkezlerinin olusturulmas1 Onerisi c¢adir ve konteyner kullanildiginda
yaganan bir¢cok problemi ortadan kaldirmakta ve yeni imkanlar saglamaktadir.
Bu yontemin gelistirilmesi gereken birgok yonii olmasina ragmen, kullanict
gereksinimine gore iretim, sifir atik birakma, hizli uygulama ve konforlu
birimler ortaya koyma gibi avantajlar1 bu konuda yapilabilecek degisimleri
bir secenek olarak sunmaktadir. Bu sayede gecici barmmma ihtiyaci igin
konforlu, siirdiiriilebilir ve kullanic1 odakli yap: birimleri iiretilebilir. Oneri
kurgu, sadece acil barinma merkezlerinin olusturulmasinin yaninda hizl
sehirlesme veya kentsel doniisim gibi kalici barinma birimlerinin
olusturulmasinda da kullanilabilir. Varsayim olarak 3-B insa yaziminin acil
barinma merkezi olusturulmasinda kullanimi incelendiginden g¢alismanin
gercek hayatta gesitli 6l¢eklerde uygulamalarinin yapilip deneysel verilerle
desteklenmeye ihtiyaci vardir. Bununla birlikte, galisma ile ortaya konulan
problem, 3-B insa yazimui ile ilgili arastirma ve Oneri iizerinden yapilan
degerlendirmeler ile sonraki ¢alismalar i¢in faydali olacaktir.
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UNDERSTANDING OF THE RELATION BETWEEN ETHNIC
DIVERSITY AND PUBLIC SPACE: A BIBLIOMETRIC ANALYSIS

ABSTRACT
In its most obvious form, the mechanism of the “public” — the individuals in
a society and their engagement with each other — can be seen in the core of
the cities; the public space. Over the years, many scholars from various
disciplines have contributed extensive research on this notion. This article
provides a constructive analysis of research approaches and methodologies
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applied to ethnic diversity as a social phenomenon in relation to public space.
It examines 1,079 articles published between 1995 and 2020 and included in
Web of Science. The bibliometric dataset was manually filtered, and query-
based scientometric visualization was produced using CiteSpace software.
The article explores how theory is applied, and it outlines current trends, gaps,
and common methodological approaches in the literature, which may lead to
new insights for further interdisciplinary research. The results show two
fundamental clusters in the theoretical conceptualization regarding the
subject: a human-place relational approach, which is based on examining
urban and social policy, and a human—human relational approach, which
focuses on interpersonal interactions and considers public space a facilitator

for this social encounter.

KEYWORDS

bibliometric review, CiteSpace, ethnic diversity, public space, Web of
Science
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