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Afet Sonrasi Miidahale Senaryolarinda Afetzedeler ile iletisim
Kurabilmeyi Kolaylastiran Alternatif Bir Sistem Tasarimi

Betlil UCKAN!2, Ahmet GUN3
Oz

Afet sonrasi midahale senaryolarinin etkin bir sekilde ydnetilebilmesi icin afetzedelerle
iletisimin kesintisiz ve hizli bir sekilde saglanmasi gerekmektedir. Ardinda kalici hasar birakan
afet durumlarinda ise kesintisiz bir iletisim ve tam zamanli erigsim saglamak her durumda
mumkin olmayabilir. Afet sonrasi kritik olarak degerlendirilen ilk saatler ve gunlerde, bu gibi
iletisim kuramama, afetzedelerin konumlarina ve bilgilerine erisememe durumunun, kurtarma
surecini zorlagtirdigi ve kayiplara neden oldugu sdylenebilir. Ornegin 2023 Maras merkezli
Turkiye depreminde, geleneksel iletisim teknolojilerinin yetersiz kaldigi ve afetzedelere
ulasimin mumkin olmadigi cesitli senaryolarda, kurtarma calismalarinda yasanan ¢ikmazlar
Uzerinden, bu durumun 6énemi daha iyi anlagilabilir (Haberturk, 2023).

Calismada bu gibi problemlere alternatif ¢ozimler sunabilmek amaciyla, afetzedelerle
kesintisiz iletisimi mimkuan kilmayi, verimli ve etkili hale getirmeyi hedefleyen bir sistem/ trin
tasarimi Gzerine yogunlasiimaktadir. Bu baglamda, c¢alisma iki ana eksen (zerinde
kurgulanmustir. ilk adimda, halihazirda kullanilmakta olan mevcut teknolojileri inceleyen bir
literatir arastirmasi yer almaktadir. Ardindan, bu teknolojilerdeki eksikliklere odaklanan
alternatif bir sistem/ cihaz tasarimi Gzerine durulmaktadir.

ilk asamada yer alan literatiir arastirmasinda, afet sonrasi durumlarinda kullaniimakta olan/
kullanilma potansiyeli olan ¢esitli mobil uygulama ve giyilebilir teknolojiler incelenmektedir.
Ornegin, ‘Zello’ isimli mobil uygulama, internet a@ ile calisan bir gesit telsiz sistemi olarak
dusunebilir. Acil durum senaryolarinda, afetzedeler bu uygulama Uzerinden, sohbet
odalarinda dogrudan konusarak birbirleriyle iletisim kurabilir (McBee, 2017). Bir diger, ‘Watch
Message For Guest’ isimli uygulama ise, afet sonrasi olasi telefon kayip durumlarinda, akilli
saatler Uzerinden dogrudan yazil iletisime gegebilmek icin tasarlanmigtir, internet baglantisi
ile caligmaktadir (Ozawa, 2021). internet baglantisi ile caligan giyilebilir teknolojiler, iletisim ve
kisisel bilgi aktarimi icin kullanilan akilli bileklik, akilli gézlUk gibi gesitli drnekler Uzerinden
cesitlendirilebilir. Bu baglamda, afet sonrasi internet erisimi olunmayan durumlarda ise
internet tabanli uygulamalarinin/ sistemlerin otomatik olarak devre disi kaliyor oldugu
gerceginin altini gizmek gerekmektedir (Ercan, 2023). Bu nedenle yukaridaki 6rneklere ek,
alternatif uygulamalari incelemek faydali olabilir. Ornegin ‘SENDROM’ isimli teorik galismada,
afetzedelerin kurtarma calismalarinda konumlarinin tespit edilebilmesi igin sensor digum
noktasi olarak calismasi ve Ust merkezlere bilgi aktarmasiyla veri toplanmasi Uzerine bir
arastirma yurataldigu goértulmektedir (Cayirct & Copld, 2007). Ya da -kitlesel iletisim igin
kullaniimiyor olsa da- iOS’un ‘Find My’ uygulamasi incelenebilir. Lokasyon tabanli olan bu
uygulama ile dncesinde konum paylagimi yapilmig kullanicilara, internet olmadigi durumlarda
da (offline finding) konum bilgisi aktariminin devam ettigi gérilmektedir. Bu gibi érneklerin,
agir hasarli durumlarda da hizmet verebilecek bir altyapi ile tasarlanmis olmalari nedeniyle
onemli oldugu dusundlimektedir.

Arastirmanin ikinci adiminda, literatirdeki eksikliklere ve olasi potansiyellere odaklanilarak
hazirlanmis olan bir alternatif sistem/ Urin tasarimi yer almaktadir. Bu sistem agagidaki
karakteristikler Gzerinden takip edilebilir:
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Kurgulanan sistem; konum tespiti yapmak, bilgi akisini saglamak, inhtiyaclari listeleyebilmek ve
erisim saglamak gibi amaclara hizmet etmelidir. Afetzedelerin bulunduklari konumlari bildiren,
iletisime aracilik eden bir ¢ip mekanizmasi gibi de disunulebilir. Telefon ile sinirli kalmayip
giyilebilir teknolojilerle

desteklenmelidir; yukaridaki orneklerde oldugu gibi saat, ylzik veya bileklik gibi cihazlar
kullanilabilir. Béylece deprem aninda telefona ulasamama durumlarinda da bedene takili olan
bu cihaz izerinden iletisim surdurilebilir. Ayrica olasi internet baglantisi problemlerini agsmak
icin de sisteme alternatif baglanti yontemlerinin (kizilétesi, bluetooth, vb.) entegre edilmesi
gerekmektedir.

Sistemin arkadaslik uygulamalarinda (dating-app) kullanilan yontem gibi lokasyon bazli (LBS)
olmasi gerekmektedir. Hedeflenen, konum olarak yakin olan herkesin birbirine ve ortak bir aga
baglanmasini saglayabilmektir. Birbirleriyle baglanti kurmaya baslayan bu sistemlerin, ayni
zamanda kendisine en yakin ana Uste baglanabilecek bir altyapiya sahip olmasi da
gerekmektedir. Ornegin, 30 km capinda bir alan igerisinde bulunan kullanicilar, kendi
bolgelerindeki ana Uste baglanabilmelidir. Boylece, asagidan yukariya (bottom-up) iletisim
baslatan, kontrolli bir érgttlenme bigimi kurulabilir. Bu sistem Baran (1964)in tarif ettigi ag
sistem modelleri Gzerinden daha iyi anlagilabilir (Sekil 1). Hedeflenen, ilk gorselde aktarilan
merkezi sistem (centralised) olma halinin Otesine gecebilmek ve afetzedeler arasi
merkezsizlestiriimis (decentralised) ve -hatta ilerleyen asamalarda- hiyerarsik olmayan,
dagitilmig (distrubuted) bir ag 6rglsu kurabilmektir. Boylece, sistemde yer alan her kullanici,
diger kullanicilarla iletisim kurabilecek ve daha iyi durumda olan afetzedelerin, digerlerine
yardim edebilmesini muimkun kilacak katilimli bir stire¢ baslatilabilir.

Sekil 1. Baran’in (1964) ag sistem tarifleri: Merkezi sistem (centralised), merkezsizlegtirilmig
(decentralised) ve dagitiimig (distrubuted) (URL-1).

Ozetle, var olan teknolojileri harmanlayarak yeni bir (iriin gelistirme (mashup etme) ydntemiyle
tasarlanmis olan bu sistemin; ucuz ve erisilebilir olmasi, internet bagimsiz kullanilabiliyor
olmasi, katilimli bir yardim sureci baglatarak ve kitle kaynakli veri (crowdsourcing) ureterek
yardim/ destek organizasyonlarina katki sagdlamasi hedeflenmektedir. Ayrica dogrudan
afetzedelerden bilgi almasi nedeniyle sosyal medya vb. kanallarda olusabilen
dezenformasyon, bilgi Kirliligi gibi olumsuz durumlari engelleme potansiyeli tasidigi da
sdylenebilir. Boylece afet sonrasi midahale siregleri hizlandirilabilir/ kolaylastirilabilir. Bu
sureglerde meydana gelebilecek zararlari minimuma indirme hedefi tasiyan bu gibi inovatif
calismalarin, olasi gelecek senaryolari igin kritik Gneme sahip oldugu dugsunulmektedir.

Anahtar Kelimeler: Afet Sonrasi Miidahale, Afetzedelerle iletisim, Bilgi ve iletisim
Teknolojileri (ICT), Lokasyon Bazli Sistem (LBS), Giyilebilir Teknolojiler
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An Alternative System Design Enabling Communication with
Disaster Victims in Disaster Relief Operations

Abstract

To effectively manage disaster relief operations, uninterrupted and rapid communication with
disaster victims is crucial. However, in cases of disasters causing substantial damage,
maintaining seamless communication and real-time access may not always be feasible.
During the critical initial hours and days following a disaster, the inability to establish
communication and access the locations and information of disaster victims can complicate
rescue efforts and lead to losses. For instance, in the 2023 Turkey earthquake centered in
Maras, various scenarios demonstrated the inadequacy of conventional communication
technologies and the challenges of reaching disaster victims, highlighting the significance of
this issue (Habertlrk, 2023).

In this study, aiming to offer alternative solutions to such problems, the focus is on designing
a system/ product that enables continuous communication with disaster victims, enhancing
efficiency and effectiveness. The study is structured around two main axes. The first step
involves a literature review that examines the current technologies in use. Subsequently,
emphasis is placed on designing an alternative system/device that addresses the deficiencies
observed in these technologies.

In the initial phase of the literature research, various mobile applications and wearable
technologies that are currently being used or have the potential to be used in post-disaster
situations are examined. For instance, the mobile application called ‘Zello’ can be thought of
as a type of walkie-talkie system that operates over the internet. In emergency scenarios,
disaster victims can communicate directly with each other through chat rooms on this
application (McBee, 2017). Another application ‘Watch Message for Guest’ is designed for
written communication through smartwatches in the event of potential phone loss after a
disaster and it operates using an internet connection (Ozawa, 2021). Wearable technologies
that operate with an internet connection can be diversified through various examples such as
smart bracelets, smart glasses, which are used for communication and personal information
transfer. In this context, it's important to highlight that internet-based applications/systems are
automatically disabled in cases where post-disaster internet access is not available (Ercan,
2023). Therefore, in addition to the above examples, examining alternative applications could
be beneficial. For example, in the theoretical study named ‘SENDROM’, it can be observed
that research was conducted on utilizing disaster victims as sensor nodes to determine their
locations and collect data by transmitting information to central nodes (Cayirci & Coplu, 2007).
Alternatively, even though it's not used for mass communication, I0S’s ‘Find My’ application
can be explored. This location-based application continues to transmit location information to
users who have previously shared their location, even when there is no internet connection
(offline finding). Considering that such examples are designed with infrastructure that can
serve even in heavily damaged situations, they are deemed important.

In the second phase of the research, an alternative system/ product design is presented by
focusing on the gaps and potential opportunities identified in the literature. This system can
be followed through the following characteristics:

The devised system should serve purposes such as location tracking, information
dissemination, listing needs, and providing access. It can also be thought of as a chip
mechanism that indicates the locations of disaster victims and facilitates communication. It
should extend beyond phones and be supported by wearable technologies like watches, rings,
or bracelets, as seen in the above examples, can be used. This way, even in situations where
a phone is inaccessible during an earthquake, communication can be maintained through the
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device attached to the body. Additionally, to overcome potential internet connection issues,
alternative connectivity methods (infrared, Bluetooth, etc.) need to be integrated into the
system.

The system should have a location based system (LBS) approach, similar to the methods used
in dating apps. The aim here is to facilitate the connection of everyone who is geographically
close to each other, forming a network that links individuals to one another and to a common
platform. As these systems start connecting with each other, they should also be able to
connect to a central node nearest to them. For example, users within a 30 km radius should
be able to connect to a central node within their region. This way, a controlled form of bottom-
up communication can be established, resembling the network system models described by
Baran (1964) (Figure 1). The aim is to go beyond the centralized system shown in the initial
visualization and establish a decentralized network among disaster victims, and even in later
stages, a non-hierarchical distributed network. This would enable each user in the system to
communicate with others and initiate a participatory process that allows better-off disaster
victims to assist others in need.

Figure 1. Baran’s (1964) network systems: Centralized, decentralized, and distributed (URL-1).

In summary, the goal of this system, designed using a method of blending existing
technologies, is to be cost-effective and accessible, capable of functioning independently from
the internet, and contribute to aid/ support organizations by initiating a participatory process
and generating crowdsourcing data. Moreover, due to its direct acquisition of information from
disaster victims, it holds the potential to mitigate negative aspects like misinformation and
information pollution that can arise on platforms such as social media. As a result, disaster
relief operations can be accelerated and facilitated. This kind of innovative research, aiming
to minimize potential damages in such processes, is considered of critical importance for
possible future scenarios.

Keywords: Disaster Relief Operations, Communication with Disaster Victims, Information and
Communication Technologies (ICT), Location-Based Systems (LBS), Wearable Technologies
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