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ABSTRACT

Investigating the social, economic and physical characteristics of settlements created after the disaster
will raise awareness about reconstruction. In this study, firstly, a literature review was conducted in
order to determine long-term satisfaction indicators for permanent housing use in resettlement areas.
The data obtained are reduced and grouped with hierarchy and affinity diagrams. Qualitative data
obtained from the literature were analyzed on nine settlements previously exposed to earthquakes in
Turkey by model pairing and content analysis techniques. With this research, determining the indicators
that affect long-term satisfaction (such as 50 years) will contribute to new research. As a result, it has
been determined that the identity, lifestyle and employment opportunities of the victims are not taken
into account in housing construction in Turkey in post-earthquake reconstruction. It was observed that
most of the disaster housings built in the 50 years between 1970 and 2020 in Turkey do not carry the
traces of the local texture. When the results of the study are examined, the importance of an approach
that integrates environmental functions and socio-economic structure is seen in the creation of new
residential areas. This holistic approach will ensure that community-based indicators are also included
in the production of permanent housing. This study offers an important contribution in terms of
determination of indicators influencing long-term satisfaction in resettlement programs by drawing
attention to physical, social, cultural and economic factors in terms of permanent housings built after
earthquakes in Turkey.

Keywords: Disaster management, Post-disaster permanent housing, Resettlements, Success factors,
Turkish earthquake.

AFET SONRASI KALICI KONUT UYGULAMALARINDA BASARI
FAKTORLERININ BELIRLENMESIi: TURKIiYE DEPREMLERI
ORNEGI

oz

Afet sonrasinda olusturulan yerlesimlerin sosyal, ekonomik ve fiziksel Ozelliklerinin arastirilmasi,
yeniden yapilanma konusunda farkindalik olusturacaktir. Yapilan bu ¢alismada, dncelikle, yerlesim
alanlarinda kalict afet konutlar1 i¢in uzun vadeli memnuniyet gdstergelerini belirlemek igin literatlr
taramasi yapilmustir. Elde edilen veriler hiyerarsi ve benzesim diyagrami ile belli sayiya indirgenmis ve
gruplanmigtir. Literatirden derlenen veriler, Tiirkiye’de se¢ilmis dokuz deprem bolgesi tizerinde model
eslestirme ve icerik analizi teknigi ile analiz edilmistir. Bu aragtirma ile uzun vadeli (50 yil gibi)
memnuniyete (veya eksiklige) etki eden gostergeleri ortaya koymak, yeni calismalara 11k tutacaktr.
Yapilan arastirma sonucunda Tiirkiye’de, deprem sonrasi yeniden yapilanmada, afetzedelerin kirsal
kimliginin, yasam tarzinin ve is olanaklarinin konut insasinda yeterince dikkate alinmadigi tespit
edilmistir. Tirkiye’de 1970 yilindan 2020 yilmma kadar gegen 50 yillik slire zarfinda yapilan afet
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konutlarmin ¢ogunun yerel dokudan izler tasimadigr goriilmektedir. Calismanin sonuglar
incelendiginde, yeni yerlesim alanlar1 olusturulmasinda cevresel islevler ile sosyo-ekonomik yapiy1
biitiinlestiren bir yaklasimin 6nemi goriilmektedir. Bu biitlinciil yaklagim, dayanikli kalici konut
iiretimine, toplum temelli Olglitlerin de dahil edilmesini saglayacaktir. Bu ¢alisma, Tiirkiye'de deprem
sonrasi insa edilmis kalic1 konutlar 6zelinde; fiziksel, sosyal, kiiltirel ve ekonomik faktorlere dikkat
cekerek, yeniden yerlesim programlarimda uzun vadeli memnuniyeti etkileyen gostergelerin
belirlenmesi i¢in dnemli katki sunmaktadir.

Anahtar kelimeler: Afet yonetimi, Afet sonrasi kalict konutlar, Yeniden yerlesim, Basari faktorleri,
Turkiye depremleri.

INTRODUCTION

Disasters occur as a result of the interaction of a risk or danger and societies that are not protected and
prepared for them. The rate of being affected by these disasters of residential areas that develop due to
the increasing population around the world and our country also rises. There is broad consensus on the
fact that the number and cost of natural disasters are increasing worldwide (Freeman, 2004: 429).
Especially earthquakes that occur unexpectedly are major disasters that cause deaths, injuries and
material and moral damages. Earthquakes significantly affect the local housing market and liveability
of the region where they occur (Boelhouwer & van der Heijden, 2018: 5). For this reason, the success
in resettlement and in rebuilding processes is critical in terms of the rapid recovery of earthquake victims
and the lower levels of damage to the national economies of the countries (Peacock et al., 2018: 571).
However, the necessity of providing housing in shortest period of time leads to the creation of residential
areas where cultural and local conditions are not taken into account and the needs and satisfaction of the
occupants are ignored in regions have no preparation for an earthquake (Johnson, 2007: 40). The most
important building type that reflects the identity of the physical environment and social structure in
which we live is housing. Therefore, the residential areas formed by buildings affect the daily life, social
relations, and psychological status of individuals in addition to the functioning of the socio-economic
order. These values are lost together with the demolition of the physical environment after a disaster. In
order to correct this negative condition, the relationships between the individual and the environment
where he/she lives should be accurately determined. The housing projects should not be considered only
as a solution to the sheltering problem, whereas, it should be handled as an action of creating a physical
environment that meets all social needs (Limoncu & Bayiilgen, 2005: 18; Sey & Tapan, 1987: 52).

Designs that emerge without spatial surveys and user participation will lead to disaster victims'
dissatisfaction and make them leave their settlements (Dikmen & Elias-Ozkan, 2016: 167). In every
partially or completely new settlement to be constructed, connections, which will provide social and
economic benefits, with the old settlement, should be established as planning criteria (Aysan & Oliver,
1987). The need for shelter after an earthquake and the sheltering processes created accordingly are
carried out in four stages: emergency shelter, temporary shelter, temporary housing and permanent
housing (Félix et al, 2015: 689; Quarantelli, 1995: 48). Emergency and temporary shelter are realized
in the emergency aid phase in which the short-term shelter needs of earthquake victims are met. The
main feature that distinguishes emergency aid shelters from other shelters is that they can be used for a
short time after the disaster (Davidson et al, 2007: 110). Temporary housing is defined as the
prefabricated housing where survivors after an earthquake can live temporarily (approximately from 6
months to 3 years) and perform their daily activities (Peacock et al, 2018: 575). The fourth stage is
permanent housing built in the same area or in a new residential area after the earthquake. The healthy
and fast implementation of this process depends on the proper management of the factors such as
economic conditions, disaster management system, local land use and housing build. In this process,
architects and urban planners play a very important role. The reason for this is that while creating new
living environments, it should be ensured that people are able to maintain their normal social lives in
health and feel a sense of belonging and trust in this environment (Lagorio, 1990). However, problems
occur in this context in serial production of permanent housing, since the time and place cannot be
foreseen and production volume and duration are limited in this kind of mass production. Changes are
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made in many residences as a result of dissatisfaction. These changes are made in the form of re-
planning, changing room functions, adding or removing new spaces with the aim of adopting the house
to the user’s life style (Davidson et al, 2007: 112). In this study, a literature review related to permanent
housing constructed after earthquakes occurred since 1970 in different parts of Turkey was conducted.
Thus, the successes and failures of the earthquake housing produced in Turkey were determined and
solution proposals were made. The primary objective of this study is to create awareness about the
creation of permanent housing reserve areas within the works done for preparing for the earthquake in
Turkey. These houses should be designed in line with sustainable housing principles, taking into account
the natural environmental factors such as the region's cultural structure, climate, topography, local
elements.

When the world literature is reviewed, some criteria have been determined to discuss the permanent
housing success after the disaster. In the study, these criteria were compiled and evaluated over Turkey
samples. Housing reconstruction after the disaster in Turkey was first recorded in the 1509 Istanbul
Earthquake, but the studies on the earthquake entered the architectural literature in 1977 (Baradan,
2008). In this study, studies available in the literature on rural settlements, especially following Gediz
(1970), Bingdl (1971), Lice (1975), Erzurum-Kars (1983), Erzincan (1992), Dinar (1995), East Marmara
(1999), Bing6l (2003) and Van (2011) earthquakes, were reviewed. The findings of the study were
obtained from on-site investigations, interviews with disaster victims and surveys. While Lice, Erzincan,
Erzurum-Kars, Bing6l and Van permanent earthquake houses could be examined on-site by the author,
Gediz, Dinar and East Marmara permanent earthquake houses were interpreted over the literature
reviews. In the study, the reasons for the abandonment of post-earthquake permanent housing
settlements (especially in rural areas) or their being modified by the users were questioned.

1. The effects of reconstruction process implemented after the earthquakes occurred in Turkey on
settlements' social, economic and physical dimensions,

2. The effects of the processes of in situ reconstruction and relocation on earthquake victims in
the damaged areas,

3. The proposals for the reconstruction of the regions where earthquakes may occur in the future
given the fact that Turkey is vulnerable to earthquakes,

THE CONCEPTUAL FRAMEWORK

Researchers argue that the physical, economic, social, cultural, and psychological characteristics of the
settlements are not addressed in a holistic manner during the design process of permanent housings
(PHs) after the earthquake. It is stated that especially in developing countries, due to the wrong and
unqualified approaches in the understanding of disaster management and the inadequacies in the
economy, the damages are increased, and these make post-disaster improvements efforts difficult
(Ishiwatari, 2014: 79). Investigations done on the available resources related to the adaptation processes
of settlements damaged by natural disasters (especially earthquakes) in different countries of the world
reveal that the reconstruction methods determined by the planners vary according to the parameters such
as the location of the rural area and the extent of the damage (e.g. recovery, integration, resettlement,
reconstruction) (Einali et al, 2020: 201). Furthermore, some studies emphasized that longer use of the
housings in post-disaster settlements will be ensured with human-centered housing production (Kiriim
Varolgiines, 2020).

Gomaa and Sakr (2015) summarized the success factors to create successful settlements by revealing
the basic elements as increasing social cohesion, preserving the cultural character and sense of place,
creating a safe environment. Similarly, Dias et al. (2016) emphasized in their study that while creating
new settlements and building projects, it is not enough to consider only infrastructure and environmental
issues and that the prepared projects should contribute to the enhancement of the socio-economic
development level of the society. Manatunge and Abeysinghe (2017) stated in their study that despite
the significant amount of funds provided after the Tsunami occurred in Sri Lanka, the structure of the
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society was not taken into account in the reconstructed settlements thus, the opportunity to plan
sustainable settlements was missed. In general, they stated that, the satisfaction of the disaster victims
in the settlements included in the study could not be achieved in the long term, due to many physical,
environmental, and socio-economic factor. Kennedy et al. (2008) emphasized that local community
satisfaction in the reconstruction process was crucial in terms of ensuring housing resettlement
programs' long-term sustainability and utilization. Similarly, according to Ophiyandri et al. (2016),
community-based resettlement programs play an important role in creating resilient communities in
disaster areas. The individual's sense of belonging to the place, where he/she lives, and sense of identity
will increase the housing value and therefore the occupant's satisfaction from the housing. While
designing permanent housing, the housing structure (cultural, social and natural characteristics) specific
to the region must be taken into consideration (Hamilton, 2012). Similarly, according to Davidson et al.
(2007), community satisfaction must be prioritized in post-disaster resettlement to ensure the long-term
participation of communities to rebuilding their socio-economic lives. These papers reveal that the
satisfaction of communities in resettlement areas is extremely important in terms of ensuring the
sustainability and success of post-disaster housing development projects. Unfortunately, in housings
produced after the earthquake in Turkey, rather than addressing the social and cultural needs of disaster
victims, only physical characteristics are taken into account.

In Turkey, during the building of the post-earthquake permanent housing, rather than the social and
cultural needs of the victims are only taken into account physical characteristics (Coburn et al, 1984:
52; Aysan, 1985: 25; Aysan & Oliver, 1987). Engindz (2004) emphasized that the demands of the
occupants and physical characteristics of the regions were not considered in the permanent housing
practices in Turkey after he analyzed the permanent housings built in Dinar following the 1995
earthquake. Limoncu and Bayulgen (2005) analyzed the three-phase shelter approach (emergency phase,
rehabilitation phase, reconstruction phase), which they determined in their study, under 6 different
earthquake samples selected in Turkey and detected that there were not any certain strategies in these
three steps and put forward the need of a sustainable sheltering system. In their study, inal and Unlii
(2009) argued that most of the PHs built in Turkish rural areas were designed independently from the
occupant demands and physical conditions of the region, and therefore, the PHs were not being used. In
their study, they emphasized that the residential areas formed by the practices in which individuals are
organized for producing their own solutions are more successful. Kilci et al. (2015) developed a method
for the selection of temporary housing areas by identifying the mistakes made in the determination of
sheltering areas following the 2011 Van Earthquake. Similarly, in their article, Platt and Drinkwater
(2016) address post-disaster response and recovery in disaster management in Turkey. They discuss the
findings from a real-time event, the Van Earthquake, and a scenario planning exercise in lzmir. The
findings from both Van and the exercise point out a focus on immediate decisions at the expense of
long-term planning that would be sensible to address. In conclusion, this paper recommends an approach
to post-earthquake management in Turkey that balances the immediate needs of speed in rebuilding the
infrastructure and economy with longer-term planning goals of maintaining and enhancing the quality
of life and improving not only the safety but also the resilience of the urban fabric (Platt & Drinkwater,
2016: 229). The sustainability of life in the residential areas following a disaster in terms of physical,
social, cultural and economic aspects will also enable the long-term use of the permanent housings
(Kdrdm Varolgiines, 2020).

METHODOLOGY

The most important stage of the post-earthquake activities is to solve the permanent housing problem.
Post-earthquake residential areas are mostly formed based on the opinion of creating a safe place where
the disaster victims can shelter immediately. Production of housing in fast and economical way, in a
certain quality and in a sufficient number does not always give successful results. One of the two most
important problems encountered during the production of permanent housing is the design of housing
not compatible with the lifestyles of the earthquake victims, and the other one is the relocation of
residential areas. In both cases, since the lives of the individuals and their conformity to natural
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conditions are not taken into account, the houses are either changed or abandoned in a short time. In
their study, Coburn et al. (1984) argued that there was an unequal development performance in new
residential areas in Turkey. They also stated in their studies that the success of the resettlements depends
on the ability to be self-sufficient and the creation of suitable environments for the habits of the old
settlements.

In this context, the main aim of this study is to determine the indicators affecting the long-term
satisfaction of the victims in post-disaster permanent housing (Coburn et al, 1984: 52). Therefore,
current literature has been reviewed to identify the main problems encountered in post-disaster
permanent housing construction in disaster management. In order to reduce the data obtained by the
literature review to a certain number of criteria, affinity (Shafer et al, 2005) and hierarchy (tree) diagrams
were used. The main indicators were determined by making groupings with these diagrams. Data
organized in groups at the first stage with affinity diagrams were rearranged analytically with tree
diagrams (Guri-Rozenblit, 1989: 239) in a hierarchical scheme. Thus, the indicators included in a certain
systematic were provided to be evaluated comprehensively (Table 1). As a part of the study approach,
regions where earthquakes occurred in Turkey after 1970 and caused massive damage in the society,
were selected (Table 2) (AFAD, 2018). The qualitative data obtained from the literature were analysed
on nine selected seismic zones in Turkey through model matching and content analysis techniques.
Detection of the indicators, that affect long-term (such as 50 years) satisfaction (or deficiency), with this
study, will shed light on new studies.

Table 1. Findings of different authors led to identify success factors

Success factor Findings of different authors led to identify success factors

Site-selection process | New settlements were abandoned by occupants due to their distance from
fields and water resources (Aysan & Oliver, 1987; Coburn & Spence,
2002).

New residential areas were abandoned due to neglect of climatic conditions
and leaving out of the use of valuable agricultural land (UNDRO, 1982).
The fact that the residential areas were positioned in locations far from the
agricultural areas formed an important problem in terms of the economic
status of the earthquake victims (Aysan, 1985: 25).

Meeting the user In permanent housing production, the livelihoods and employment
requirement conditions of the users were not taken into account (Oliver-Smith, 1991:
15).

Traditional lifestyles of permanent housing users were not taken into
account (Enginéz, 2004:18).

Crowded family structure in rural life was not taken into account (Inal &
Unl, 2009:104).

Housing design Housing design is a key factor for long-term satisfaction (Steinberg, 2007:
152).

The fact that the housing designs are made with victims and the houses
belong to the victims positively affects the satisfaction. (Perera et al, 2012:
10).

In order to meet the needs of the users that may change over time,
flexibility should be provided in the design. Creation of insufficient
physical space should be prevented (Limoncu & Bayilgen, 2005: 18).

Materials used for Considering regional knowledge and skills in building technique, design,
housing and material quality, and enabling disaster victims to create their own
housing solutions affect the success of permanent housing. (Inal & Unlii,
2009:103).
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Limited knowledge about local conditions, not investigating the way in
which the society live and work and the lack of experience affect permanent
housing success (Hayles, 2010: 110).

Including victims in the permanent housing building process will affect
satisfaction (Takesada et al, 2008: 247).

Owner-driven approach shows a higher satisfaction score compared to
donor-driven approach (Karunasena & Rameezdeen, 2010: 181).
Residential satisfaction is determined by the sub-conditions of pavements,
width of streets, safety perception, residence aesthetics and aesthetics of the
housing (Tas et al, 2007: 3420).

Re-localisation in the context of regrowth (Dias et al, 2016: 588).
Encourages local production (Dias et al., 2016: 584).

Empowerment of the
community

Instead of presenting the housing ready to people, creating settlements
where users are organized to produce their own solutions (with user
participation) will provide long-term satisfaction (Coburn & Spence, 2002).
It is necessary to increase the nparticipation of non-governmental
organisations (NGOs) and disaster victims to the construction process
(Arslan, 2007: 402).

Allowing the community to design their houses by themselves is a factor
for long-term satisfaction (Perera et al, 2012:10).

Mobilisation and recruitment of local builders, skilled artisans, volunteers
and/or beneficiaries (Bilau et al, 2017: 29).

Provision of financial assistance such as micro loans is also a success factor
to ensure the long-term satisfaction. This allows the community to rebuild
their livelihood or even to adapt to a new livelihood (Perera et al., 2012:
10).

Livelihood reconstruction as another success factor for the long-term
satisfaction of the resettled communities’ (Steinberg, 2007: 150).
Rehabilitation of livelihoods (Dias et al., 2016: 584).

Easy and fast
production

Fast and economical production should be evaluated together with
meeting the long-term requirements (Enginéz & Unlii, 2010).

Higher production rates, reduced construction time, better quality and
acceptable housing (Fallahi, 2007: 26).

Building quality

Provide health and safety needs (inal & Unlii, 2009: 103).
In building construction, quality standards such as safety and durability
should be provided with priority (Fallahi, 2007: 26)

Provision of social
infrastructure

Considering the social, cultural and economic life (Limoncu & Bayilgen,
2005: 18).

Post-disaster reconstruction should “build back better” in terms of safety,
security and livelihoods (Kennedy et al, 2008: 24).

The aim of re-localisation is to facilitate the development of self-reliant
global regions based on the principles of degrowth to foster economic and
ecological sustainability and social equity across the globe (Davoudi &
Madanipour, 2015).
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Table 2. Earthquakes that occurred between 1970-2018 in Turkey in which loss of life was high (Edited
by the author).

Date Magnitude Locat Loss of | Severely damaged
28.03.197 7.2 | Gediz (Kitahya) 1.086 23.987
22.05.197 6.8 Bingol 878 9.111
06.09.197 6.6 | Lice (Diyarbakir) 2.385 8.450+7.710
30.16.198 6.9 Erzurum-Kars 1.155 3.241
13.03.199 6.8 Erzincan 653 8.057
01.10199 6.1 Dinar (Afyon) 90 14.156
17.08.199 7.5 | Dogu Marmara 18.373 352.000
01.05.200 6.4 Bingol 184 7.800
23.10.201 6.7 Van 604 11.232

Reference: Disaster and Emergency Management Authority (AFAD, 2018)

FINDINGS AND DISCUSSION

Plans for permanent housings were developed and implemented in Turkey after 1970. However, the
reactions of the occupants measured after the application and the researches conducted showed that the
permanent housings were not technically successful and they remained insufficient in terms of satisfying
the occupant. Since the economic and social structure of the society who will live there is almost never
taken into consideration while preparing the settlement plans of the residences, the relation between the
non-residential needs (employment opportunities, social needs) and the residential areas are neglected.
Moreover, due to the lack of real policies related to post-earthquake sheltering and only application of
temporary post-disaster practices, solving the sheltering problem take much longer time than planned.
In this section, eight indicators affecting the satisfaction of disaster victims in permanent disaster
housing and in the resettlement areas were reviewed by considering disaster housing in nine regions
identified in Turkey. As a result of a detailed examination of the indicators, they were found to be related
with each other. The subsections below discuss each indicator determined in the analysis.

Site-selection process

Site selection, which is one of the most important stages of reconstruction after a natural disaster, is
handled by planners in two ways. If the areas are not geologically secure, the settlements are made in a
new area. Settlement patterns created during the site selection stage should be determined based on the
relationships between topographic conditions, climate effects, and user needs. Since the settlements
planned in a solid geometric form are contrary to the natural pattern created by the society, the longing
for old houses increases. The user satisfaction has not been achieved in settlements built after major
earthquakes occurred in Turkey.

Generally, decision-makers consider that settlement area change is an appropriate solution as a technical
criterion for ground safety and they completely ignore the relations of land, culture, and life. For
example, the new residential areas that were constructed following the 1970 Gediz and 1971 Bingodl
earthquakes were abandoned by the occupants due to their remoteness to fields and water resources
(Aysan & Oliver, 1987; Coburn & Spence, 2002: 52). While discussing the successes and failures of the
resettlement constructed after the Bingdl earthquake occurred in 1971, Coburn et al. suggested that three
factors were very important for success. These factors are the physical environment of the new
settlement, its relationship with the old village and the society's ability to develop itself (Coburn et al,
1984: 51). The temporary and permanent housings built after the 1975 Lice earthquake were also not
adopted by the local people and were not used for a long time. In the new residential areas, climatic
conditions were not taken into consideration, valuable agricultural areas were remained out of use, and
water could not be provided (UNDRO, 1982). Various changes were made in the temporary and
permanent housings, which were built after the earthquake occurred in the Erzurum-Kars region in 1983,
by the earthquake victims in a short period according to their needs. The number of family members and
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the cultural and economic conditions of the earthquake victims had an important effect on these changes.
The fact that the residential areas were far from the agricultural areas formed an important problem in
terms of the economic conditions of the earthquake victims (Aysan, 1985: 28). Similarly, having
investigated the permanent housings that were built in Dinar following the 1995 earthquake Engingz
emphasized that the demands of the occupants and physical characteristics of the regions were not
considered in the permanent housing practices in Turkey (Engindz, 2004: 22). Inal and Unli (2009)
stated in their study that in some settlements built after the 1999 earthquake, houses were left empty for
many years without being used. In their study, they emphasized that the residential areas formed with
the practices in which individuals were organized for producing their own solutions were more
successful. Kiiriim Varolgiines (2020) stated that the residential areas constructed after the 2003 Bingdl
earthquake either were changed or completely abandoned. Kilci et al.(2015) developed a method for the
selection of temporary housing areas by identifying the mistakes made in the determination of sheltering
areas following the 2011 Van Earthquake. User satisfaction related to residential areas created after the
earthquake in Turkey was presented in Table 3.

Table 3. User satisfaction related to site selection after earthquakes occurred in Turkey

Choosing the suitable settlements

Old settlement New settlement User Satisfaction

1970 Gediz Built in Akcalan 5 km far from the New settlements were abandoned by
village's old residential area occupants due to their distance from
settlement. (Ozkan, 1972: 26). fields and water resources (Aysan &

Oliver, 1987).
1971 Bingol It was moved to an It was abandoned due to the distance
area that was 4 km to the old settlements (Coburn et al,
far from the old 1984: 49).
settlement area.
1975 Lice It was moved 2 km | The temporary and permanent
south of the old housings built were not adopted by
settlement. the local people and were not used for
a long time. In the new residential
areas, climatic conditions were not
taken into consideration, valuable
agricultural areas were remained out
of use, and water could not be
provided (UNDRO, 1982).
1983 The location of The fact that the residential areas

Erzurum- Kars determined areas did | were far from the agricultural areas

not conform to the
traditional form
sheltered settlement
(Aysan, 1985: 23).

formed an important problem in terms
of the economic conditions of the
earthquake victims (Aysan, 1985: 23).

1992 Erzincan | "Aid to those who
build their home"
practice was
implemented for
areas where less
than 15 houses

were planned.

Areas belonging to
the treasury or legal
entities were
identified near the
old settlements and
opened for
construction.

It is stated that this was handled
differently than those built in previous
earthquakes and more satisfaction
was achieved.

1995
Afyon

Dinar-

Settlements were
moved 4 km far
from the old

It was emphasized that user demands
and the physical structure of the
regions were not considered in
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settlement (Enginéz | permanent housing applications
& Unli, 2010). implemented in Dinar (Enginéz,
2004: 20).

1999- New residential In some settlements built after the

Marmara areas were 1999 earthquake, houses were left
established. empty for many years without being

used (inal & Unlii, 2009:104).

2003- Bingol Residential area in Settlements created after the 2003
the city center was Bingdl earthquake were either
selected for rural changed or completely abandoned
housing (Karim (Kiirim Varolgiines, 2020).
Varolgiines, 2019:

207).
2011- Van Mistakes made in the selection of the
housing sites after the 2011 Van
Earthquake caused dissatisfaction of
the disaster victims (Kilci et al, 2015:
329).

Meeting the user requirement

It is very important to produce housings with different qualifications in terms of meeting the needs of
each user. For this reason, social researches and various surveys should be conducted during the post-
disaster sheltering stages, and housing features should be determined and produced with user
participation. Instead of implementing certain types of pre-determined projects in every disaster area,
solutions specific to the region should be produced and the adaptation of the housings and therefore of
the occupants to local conditions should be ensured. Permanent residences, either wooden or concrete,
were built in the settlement established after the 1975 Lice earthquake. The parcels were designed as
450 m? in order to build a barn and a hayloft beside the houses of the disaster victims (UNDRO, 1982).
A flat area was determined for the new settlement, but this area could not provide the climatic advantages
of the old district center established on the mountain slope. Due to the preference of flat land, some of
the agricultural areas were zoned for housing and were taken out of agricultural use. Since permanent
residences could not meet the vital, cultural and regional needs of the people, they could not be embraced
by the disaster victims (Coburn & Spence, 2002). Since the types of houses built after the Erzurum-Kars
earthquake approached the traditional typology, they differed from the permanent residences built
before. In this respect, it can be said that building a house in the typology with which the disaster victims
are familiar provides different experiences. It has been stated that the housings built in previous disasters
were not used due to reasons such as not choosing the settlement regions correctly, the plan layout's not
coinciding with the culture of the local community, or the houses' not having sufficient space (Aysan,
1985: 23). General problems identified in permanent housing production after the disaster before 1980
can be summarized as follows: the houses could not be produced in quantities to meet the needs and in
equal distribution; the housings were remained empty since they were not liked by their occupants; and
the production was not completed on time (Sey & Tapan, 1987:52).

Housing design

Until the 1970s, using uniform designs was preferred in order to make the reconstruction process more
economical, to build a large number of houses in large areas. However, while constructing these houses,
attention was not paid to the differences in the conditions and needs of the disaster victims. Issues such
as the settlement arrangement of the housings on the land, parcel sizes, and distances between the
housings were mostly ignored. Not foreseeing that the housings could be developed and expanded with
various additions in the future was an important problem. Studies conducted in disaster areas
emphasized that additional structures such as animal shelters, storage areas for field products, bread-
baking areas were randomly located near the houses. The fact that disaster housings were incompatible
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with people's lifestyles is another very general problem. Aysan and Oliver emphasized that four-room
and single-story prefabricated houses built after the 1970 Gediz earthquake were incompatible with the
lifestyles of disaster victims who had large family structures and engaged in agriculture and animal
husbandry (Aysan & Oliver, 1987). After the 1992 Erzincan earthquake, the application of building type
with 12 flats was started. The fact that contractors and consultancy firms had gone through a preparation
period in their work and during the design phase, and that experienced teams were involved in all stages
of production, showed that the restructuring program adopted a different approach than the programs
that had been implemented after other earthquakes. Two types of permanent housing were built after the
1995 Dinar earthquake. Some of these housings were tunnel system apartment type which had four
floors and sixteen flats, and apartment type which had twelve flats with shops on the ground floor. The
other is the detached single-story masonry housing type. These houses were evaluated positively by the
users when they were first built because they were more modern and robust than the residences in the
old residential area (Karanci & Aksit, 1999: 35). However, after about eight years, they were evaluated
negatively in terms of functionality by the disaster victims who were used to rural life. Housings that
did not have a flexible structure were abandoned over time when they could not be developed according
to needs (Engindz, 2004). Permanent housings built in Gélyaka after the 1999 Marmara earthquake were
not found functional as they were very small and with a single bathroom. Moreover, since the houses
were not designed flexibly, they did not offer the opportunity to make changes and this resulted in the
disaster victims' dissatisfaction. Housings that were not suitable for large and crowded family structures
were abandoned in time (Inal & Unlii, 2009: 103). According to the studies, it is revealed that the
settlements and housings designed after the earthquakes neither were embraced by the communities nor
were adapted to lifestyles by changing and they were or abandoned if they had not been provided with
this flexibility. Researchers revealed that the physical, economic, social, cultural, and psychological
features of the existing settlement were not considered in a holistic manner while designing permanent
housings settlements and structures after the earthquake. They foresee that design understanding in a
structure should involve all these factors.

Materials used for housing

After the disaster, ignoring the industrial conditions of the region and not using local construction
techniques and materials that were tried previously, especially in permanent housing projects in small
and economically weak regions, resulted in significant problems (Coburn & Spence, 2002). Using local
resource ensures fast and economical procurement of materials and labours after disasters, and supports
the creation of solutions suitable for life styles. When the studies were examined, it is observed that the
materials used in permanent housings built after 1970 were not suitable for local conditions. Dikmen
stated that the preference of concrete for the building of permanent housings after the 1970 Gediz
earthquake resulted in a situation where buildings was considered as damp and cold by users who had
the habit of sitting on the ground and that the floors were covered with wooden material by the disaster
victims (Dikmen & Elias-Ozkan, 2004: 167). Engindz stated that disaster victims complained that the
masonry houses, which were built after the 1995 Dinar earthquake with hollow bricks and which did
not have heat and water insulation, were cold in winter and hot in summer, unlike the old mud-brick
houses (Engindz, 2004: 22).

Empowerment of the community

The most important view that has been advocated in post-disaster practices since the 1980s is that
housing is process needs to be supported, rather than being given as ready-made to disaster victims
(Aysan & Oliver, 1987; Coburn & Spence, 2002). The housing policies implemented by the World Bank
after the 1980s also developed in this direction. According to this policy, increasing the regional
knowledge and skill in building technique, design, and material quality, and in this way ensuring that
people form their own housing solutions have gained more importance (inal & Unlii, 2009:103). Zetter
and Boano (2010) also interpret post-disaster restructuring as meeting material needs and solving social
needs through experts with active user participation and evaluate these as a process. Examples examined
in Turkey show that the central authority is at the forefront in the process of housing production after
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earthquakes (Table 4). Inclusion of earthquake victims in the processes has been tried especially in rural
areas but remained at the micro-level. When the permanent housing project processes and results
implemented after the disasters in Turkey are examined, it is observed that the stages in which disaster
victims are included or co-operation is provided are more successful than the stages in which they are
not included. The issues from which disaster victims are dissatisfied or complained about are observed
to stem from the points where participation and transparency cannot be achieved. Engagement of the
society accompanies a variety of approaches at macro-level: The removal of the single-center
management system, local democratization, dissemination of decision-making process among local
organizations, community involvement in the development of resettlement and reconstruction policies,

civil society debate, etc. (Davidson et al, 2007: 110).

Table 4. The activities and actors in the resettlement work conducted after earthquakes in Turkey

Program
initiation
(leading Project Post-
role in initiation Project . | project
. . . . . Constructi AN
procuring | (leading role | financing Design modificatio
. . on
the master |in starting the ns-
program of|  project) additions
reconstruct
ion)
1970-Gediz Hired L
(Kiitahya) Government| Government | Government |{Government contractors Beneficiaries
1971-Bingdl Government| Government | Government |Government/Government| Beneficiaries
1975-Lice GoKlecr;norr;ent Government | Government |Government/Government| Beneficiaries
1983-Erzurum- Government) Government Government |Government|Government| Beneficiaries
Kars NGOs
Government Government Hired
. Government NGOs Government .
1992-Erzincan NGOs . . . contractors | Beneficiaries
NGOs - Private Private firm| - . .
Beneficiaries q Private firm
onors
1995-Dinar Government Beneficiaries
(Afyon) NGOs
Government .
1999-Dogu Government | ™“\i5os  |Government|  Hired o
Government NGOs . . . contractors | Beneficiaries
Marmara . Private Private firm| . )
Beneficiaries q Private firm
onors
Hired
2003-Bingol Government| Government | Government {Government| contractors | Beneficiaries
Private firm
Government Government Hired
Government NGOs Government .
2011-Van NGOs ) . . contractors | Beneficiaries
NGOs . Private Private firm| - . .
Beneficiaries donors Private firm

Easy and fast production

In the 1992 Erzincan earthquake, tunnel system technology was preferred to ensure the rapid and large
number of housing production. Since this construction technology does not require a large capital
investment and integration of the existing workforce and equipment is easy in this technology, it has
been also used frequently after the 1999 Marmara earthquake. Before making decisions related to
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disaster housing design, it is necessary to have a design model which includes information related to the
socio-demographic and cultural characteristics, disaster experiences, and space usage habits in disaster
areas, the user participation, the post-use evaluations, and the design guides that are created for future
use (Enginéz & Unlii, 2010).

Building quality

Another issue that is considered while creating new residential areas is to concentrate on damage
reduction efforts that will ensure the resilience of the settlement and society against possible disasters
that will occur from now on. For this reason, it is significant that new housings and other buildings,
which will be constructed, should meet the disaster resistance criteria. Failure to give sufficient
importance to issues such as climate, infrastructure, and topography causes users to encounter problems.
An essential factor to talk about user satisfaction in permanent housing production is ensuring the
comfort of the building. Nevertheless, only if these comfort conditions are met in an energy-efficient
manner, the building quality can be mentioned. Accordingly, housing designs that are suitable for the
climate, that use renewable energy sources as much as possible and consume less energy should be
developed. The use, conservation and transformation of existing resources should be ensured. Correct
positioning, correct orientation, natural ventilation lighting, and heat recovery in residential areas will
constitute necessary design inputs.

Provision of social infrastructure

Disaster housing should generally be produced in accordance with climatic, social and economic
conditions. It was determined that in housings users' needs such as privacy and security were often not
met. Kennedy points out that post-disaster reconstruction needs to be "better built" in terms of safety,
security and livelihoods (Kennedy et al, 2008: 30). The occupants of disaster housings built in Turkey
firstly added elements such as courtyard walls and window bars in order to ensure their privacy and
security. Prefabricated houses produced in the Eastern Anatolia Region were not accepted on the
grounds that they are not resistant to attacks from outside. The examinations and researches conducted
to examine social sustainability in permanent housing settlements built after the earthquake revealed
that in order to ensure social sustainability, besides meeting the basic needs like sheltering, it is also
necessary to provide common places, which aimed at provision of health, high quality, security, social
diversity, and belonging. It has been concluded that it is necessary to ensure the following criteria and
parameters: searching for local-specific solutions that will create and perpetuate communities, creating
common use places and sheltering places that will support local architecture and belonging, addressing
and protecting demographic and social structure and neighbourhood relations, establishing community-
specific infrastructure and social spaces, adopting flexible planning understanding and ensuring
participation, providing infrastructure and cultural areas and service areas that will appeal to today and
ensuring their accessibility.

CONCLUSIONS

The urgency of post-disaster housing production brings many problems. However, it is of great
importance to evaluate the work done in order to learn from experiences and to prevent the repetition of
the problems. The process of designing new residential areas affects the settlement pattern significantly.
The characteristics of the housing units determine the quality of that settlement, its adoption by the users,
and its state of use. In this sense, it is critical to examine the post-disaster housing production process in
terms of the product and its use, in terms of providing data for similar settlements to be produced
nowadays. In this sense, it is important to examine the post-disaster housing production process in terms
of product and use, in terms of providing data for similar settlements to be produced today.

In addition, the studies demonstrated that the following criteria were not taken into when deciding the
sites of settlements: the distance to neighbouring villages and the city centre, the structure of the ground,
distance to water resources, existence of cadastral work and maps, easy access to construction materials.
In the works examined, housing constructions are generally carried out by the state. However, it is
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observed that the building of the houses by the victims is also applied as an alternative method especially
in rural areas. Especially after the 1980s, the most important view in post-disaster applications is that
housing construction should be a process that should be supported rather than being provided as ready-
made. The housing policies implemented by the World Bank after the 1980s also developed in this
direction. According to this policy, increasing the regional knowledge and skill in building technique,
design, and material quality, and in this way ensuring that people form their own housing solutions have
gained more importance (Kiiriim Varolgiines, 2020). It is observed that settlements formed with
applications where people are organized to produce their own solutions had more success (Coburn &
Spence, 2002).

The ensuring that the life in settlements established following a disaster is sustainable in terms of all
dimensions such as physically, socially, culturally, and economically will also enable the long-term use
of permanent housings. It was observed that most of the disaster housings built in the 50 years between
1970 and 2020 do not carry the traces of the local patterns. Issues related to addressing local factors and
meeting local needs have continued to be criticized in spite of all the years that have passed. When the
results of analysis are evaluated, the importance of an approach that integrates environmental functions
and socio-economic structure while creating new residential areas has been revealed. This holistic
approach will ensure that community-based indicators are also included in the production of durable
permanent housing.

When the general evaluation of the study results is made:

- Before moving on to physical planning after the earthquake, data collection and evaluation studies
should be conducted on the user, housing and environment. This is only possible with preliminary
studies before the earthquake. Before earthquakes occur, residential types that consider user needs
should be developed. These houses should be designed considering the climate, geological structure,
social and cultural characteristics of the region where they are located.

-The reconstruction process after earthquakes in Turkey is seen as a technical process, and
consequently, the physical dimension is emphasized while creating new residential areas. Nonetheless,
researches reveal that practices that consider social, cultural and psychological needs in new settlements
after disasters are more effective on user satisfaction. The creation of social infrastructure and facilities
in which disaster victims can connect with their previous settlements, especially in disaster residences
created in new settlements, will enable them to develop a sense of belonging more quickly and social
recovery to be faster.

- In post-disaster permanent housing projects, user participation should be included in all processes
starting from design decisions in order to ensure satisfaction. The workforce of the local people should
be utilized in housing production, and the materials available in the region should be given priority. The
experiences gained during the process should be considered as design input for later disasters.

To summarize, decisions to be taken with user participation in all stages of the design and construction
of permanent housings needed after disasters and the experiences to be obtained during the process
should be evaluated as design inputs for later disasters. In this context, the preparation of design guides
in which the inputs obtained during the pre-disaster design, construction and use stages are collected
will enable post-disaster housing designs that are suitable for the nature of the victims living in rural
settlements or cities and that meet their expectations and preferences.
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