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https://us02web.zoom.us/j/85920289157?pwd=cG
hsMUlaWnO4TFBUbkRGZXZG¢DIndz09
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IMPORTANT, PLEASE READ CAREFULLY
To be able to make a meeting online, login via https://zoom.us/join site, enter ID
instead of “Meeting ID
or Personal Link Name" and solidify the session.
The presentation will have 15 minutes (including questions and answers).
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
Speakers must be connected to the session 10 minutes before the presentation tfime.
All congress participants can connect live and listen to all sessions.
During the session, your camera should be furned on at least %70 of session period
Moderator is responsible for the presentation and scientific discussion (question-
answer) section of the session.

TECHNICAL INFORMATION
Make sure your computer has a microphone and is working.
You should be able to use screen sharing feature in Zoom.
Attendance certificates will be sent to you as pdf at the end of the congress.
Moderator is responsible for the presentation and scientific discussion (question-
answer) section of the session.

Before you login to Zoom please indicate your name surname and hall number,
exp. Hall-1, Ahmet BALCI

YV VYVYY VYV V

Y V

YV VYVYY

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN
Kongremizde Yazim Kurallarina uygun gdnderilmis ve bilim kurulundan gecen bildiriler
icin online (video konferans sistemi Gzerinden) sunum imkani saglanmistir.
Sunumlaricin 15 dakika (soru ve cevaplar dahil) sGre ayrimistir.
Online sunum yapabilmek icin hitps://zoom.us/join sitesi Uzerinden giris yaparak
“Meeting ID or Personal Link Name" yerine ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC'lerde calisiyor.
Her oturumdaki sunucular, sunum saatinden 10 dk o6ncesinde ofuruma baglanmis
olmalar gerekmektedir.
Tum kongre katilimcilan canl baglanarak tGm oturumlan dinleyebilir.
Moderatér — ofurumdaki sunum ve bilimsel tfartisma (soru-cevap) kismindan
sorumludur.

TEKNIK BILGILER
Bilgisayarnnizda mikrofon olduguna ve calistigina emin olun.
Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.
Katiim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir
Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

Zoom'a giris yaparken once litfen adinizi, soyadinizi ve SALON numaranizi yaziniz
Ornek: Salon-1, Ahmet BALCI
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03.12.2022 / Session-1, Hall-1

C|

Ankara Local Time: 09:3—11:3

HEAD OF SESSION: Asst. Prof. Dr. Simge KOC

AUTHORS AFFILIATION TOPIC TITLE
N THE EFFECT OF LOCAL FOLK SONGS AND
ﬁ‘;:gcy“;g}’kg?“ﬁj;ﬁ?l“ Sivas Cumrivet Universit POEMS ON PRIMARY SCHOOL STUDENTS'
KARAKAS tvas Lumpauriyet University RECOGNITION  OF  THEIR  LIVING
ENVIRONMENT
Yilmaz USTUNDAG DETERMINATION OF NATURAL DISASTER

Prof. Dr. Fatih HAZAR Ahmet Eren Special Education | LITERACY LEVELS OF SPECIAL
Assist. Prof. Dr. Hale UYAR Vocational School EDUCATION SCHOOL TEACHERS
HAZAR Bitlis Eren University WORKING IN BITLIS

Prof. Dr. Biilent CAVAS Dokuz Eyliil University STUDENTS' AWARENESS ON

Asst. Prof. Dr. Simge KOC
Dr. Murat Miicahit YENTUR

Lzmir  Provincial Directorate of
National Education

ENVIRONMENTAL CHALLENGES

Lect. Fatma GUNDUZ

Boyabat  Vocational ~School of | DROUGHT ANALYSIS OF KIRSEHIR BY SPI
Lect. Dr. Utku Hioher Educati AND SPEI
ZEYBEKOGLU igher maucanon
E:ﬁ: FDT“S;S]UNDUZ Boyabat  Vocational ~School —of | CLASSIFICATION OF ZARA DROUGHTS BY
ZEVBEKOGLU Higher Education DIFFERENT DROUGHT INDICES
Asaf Omarov

Siala Rustamova
Shalala Zeynalova
Kubra Yusifova
Saida Aliyeva
Aygun Azizova
Kamran Karimov

ADA University
Scientific ~ Research
Institute

Azerbaijan Equestrian Federation

Veterinary

SEROLOGICAL MONITORING OF ZOONOZ
DISEASES IN "GARABAGH" AND "DILBAZ"
EQUESTRIAN FARMS

THE RELATIONS BETWEEN ULTRASONIC

. . . S PULSE VELOCITY AND UNIAXIAL

Ercan KOSEMEN Kocaeli Metropolitan Municipality COMPRESSIVE STRENGTH LIMESTONE IN
QUARRY IN KOCAELI REGION

Fatma ALACA INVESTIGATION OF THE PROTECTION OF

Ayse EVEREST . . . . -

Elif Ayse ERDOGAN ELIUZ Mersin University Eriophorum angustifolium PHENOLIC
EXTRACT ON MUSHROOM SURFACE

Arzucan YALCIN
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03.12.2022 / Session-1, Hall-2

C|

Ankara Local Time: 09:30—11:3

HEAD OF SESSION: Moses Adeolu AGOI

AUTHORS AFFILIATION TOPIC TITLE

\A/{{(;]JI\II\]IEIEII}I\I/I{ AR R Annamalai University NEW GENERATION FUNGICIDE IN PLANT

MEENATCHI S Tamilnadu Agricultural university DISEASE MANAGEMENT

Shinta Dewi Uin Kh  Abdurrahman  Wahid | ANALYSIS OF THE  BENEFITS OF

Pekalongan Indonesia PURWACENG AS A MEDICINAL PLANT

COMBATING THE HEALTH IMPACT OF
IMPROPER WASTE DISPOSAL THROUGH

Adediran Morayo Busayo Adeyemi College of Education EFFECTIVE  APPLICATIONS OF THE

PRINCIPLES OF SUSTAINABLE WASTE
MANAGEMENT

Moses Adeolu AGOI
Oluwadamilola Peace AGOI

Lagos State University
Federal University

E-WASTE MANAGEMENT AND ITS EFFECTS
ON FARMLAND

Haroon Khan

University of Agriculture

ASSESSMENT OF ENVIRONMENTAL

Omer Siiha Uslu Kahramonmara Siitcii Imam SECURITY—URBANIZATION AND
Ahmad-Ur-Rahman Saljoqi S 4 ¢ CLIMATE CHANGE ARE ERODING SOCIAL-
iy ECOLOGICAL RESILIENCE IN PAKISTAN
Azhar Hairi TRIAZOLOTRIAZAPHOSPHININE-5-
Dlzl h 1i1' . University of Jendoub SULFIDES : SYNTHESIS,
Hishem Sebni niversity of Jendouba CHARACTERIZATION ~ AND  ANTI-TICK
chem se ACTIVITIES

Djellouli Amir 1Mohamed-Cherif Messaadia
Yamina Berredjem University USE LOW COST BIOADSORBENTS FOR
Hattab Zhour University of soukahras HEAVY METAL REMOVAL
Khechai Mohamed University of Biskra

STUDY ON HEAVY METALS

Maryam Rezaei
Hassan Nasrollahzadeh Saravi
Sharareh Firuzkandian

Caspian Sea Ecology Research
Center

CONCENTRATION IN THE VICINITY OF
CAGE CULTURE IN THE SOUTHERN OF THE
CASPIAN SEA (KLARABAD-IRAN)
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03.12.2022 / Session-1, Hall-3

C|

Ankara Local Time: 09:30—11:3

HEAD OF SESSION: Dr. Cornelia ANGHEL-DRUGARIN

AUTHORS AFFILIATION TOPIC TITLE
¥;§f‘;ﬂl§£§‘;ﬁaﬂ o EFFECTIVE E-WASTE MANAGEMENT: A
Siddharth Raj Sharda University CHALLENGE FOR SUSTAINABLE

. DEVELOPMENT
Saptadeepa Kalita
Ouassila Riouchi
Ali Skalli
Mustapha Akodad ECOLOGICAL AND ENVIRONMENTAL
Abdelmajid Moumen Mohammed 1st University STUDY OF PHYTOPLANKTON SPECIES IN

Ghizlane Azizi
Hanane Ait Hmeid
Mourad Baghour

THE LAGOON OF NADOR

Ouassila Riouchi

Ali Skalli

Mustapha Akodad,
Abdelmajid Moumen
Ghizlane Azizi
Hanane Ait Hmeid
Mourad Baghour

Mohammed 1st University

STUDY AND OPTIMIZATION OF THE
CULTURE OF MICROALGAE

Dr. Marius LOLEA

Dr. Cornelia ANGHEL-
DRUGARIN

Mircea AMBRO
Emeric SZABO

University of Oradea

Napoca

University Babes-Bolyai of Cluj

THE GEOTHERMAL HEATING SYSTEM OF
THE CITY OF BEIUS, ROMANIA

Dr. Marius LOLEA

Dr. Cornelia ANGHEL-
DRUGARIN

Mircea AMBRO
Emeric SZABO

University of Oradea

Napoca

University Babes-Bolyai of Cluj

ANALYSIS OF ACTUAL STATUS OF THE
POSIBILITIES TO INCREASE THE ENERGY
EFFICIENCY OF BUILDINGS

Dr. Cornelia ANGHEL-
DRUGARIN

Dr. Marius LOLEA
Daniela NEGREA
Emeric SZABO

Napoca
University of Oradea

University Babes-Bolyai of Cluj

WIND ENERGY POTENTIAL AND
APPLICATIONS IN ROMANI

Dr. Cornelia ANGHEL-
DRUGARIN

Dr. Marius LOLEA
Daniela NEGREA
Emeric SZABO

Napoca
University of Oradea

University Babes-Bolyai of Cluj

HYDROPOWER POTENTIAL AND
APPLICATIONS IN ROMANIA
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03.12.2022 / Session-1, Hall-4

C|

Ankara Local Time: 09:30—11:3

HEAD OF SESSION: Res. Asst. Zeynep Nur KOSTEPEN

AUTHORS AFFILIATION TOPIC TITLE
Sultan YORUK EVALUATION OF TUKISH 2021 JULY-
Assoc. Prof. Dr. Arzum Nigde Omer Halisdemir University AUGUST FOREST FIRES IN TERMS OF
BUYUKKEKLIK LOGISTIC ACTIVITIES
Kiibra KARAYAGIZ WITHIN THE FRAMEWORK OF LEGAL
Assist. Prof. Dr. Cigdem Nigde Omer Halisdemir University REGULATIONS DISASTER MANAGEMENT
SAMANCI TEKIN IN TURKEY

Assist. Prof. Dr. Sibel
ORHANKAZI

Kafkas University

EARTHQUAKES IN THE OTTOMAN EMPIRE
(The 16th and 18th Centuries)

Quliyeva Niibar Inqilab qiz1

RECOVERY OF SMALL AND MEDIUM
BUSINESSES IN THE LIBERATED
TERRITORIES

Res. Asst. Zeynep Nur
KOSTEPEN
Prof. Dr. Hasan SELIM

Izmir Bakircay University
Dokuz Eylul University

LITERATURE REVIEW ON THE EFFECTIVE
MANAGEMENT OF RISKS IN
HUMANITARIAN LOGISTICS

A REVIEW ON ESSENTIAL OILS PRODUCED

Fatma TURAN Cukurova University IN ADANA REGION
DEVELOPING SINGLE AND DOUBLE ENTRY
Mehmet SEKI Karabuk Universit TREE VOLUME  EQUATIONS  FOR
arabur Universiy CALABRIAN PINE TREES IN BERGAMA
FOREST ENTERPRISE
THE ROLE OF TREES IN THE PREVENTION
. _ OF LANDSLIDES, A CASE STUDY,
Hakan ELCI Dolkuz Eylul University FEBRUARY 2019 (iZMiR) EGRIDERE AND
BESYOL NEIGHBORHOOD
Halim SAHIN Isparta  University of Applied | EVALUATION OF MASSIVE WILDFIRE IN
Sciences MERSIN PROVINCE IN 2021
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WEB: https:// www.ispecongress.org/cevrebilimleriveorman
E-MALIL: ispeckongreleri@gmail.com

YORESEL TURKULERIN VE SIIRLERIN iLKOKUL OGRENCILERININ
YASADIKLARI CEVREYI TANIMALARINDAKI ETKISI

Hiiseyin Gokhan ALTAN

Sivas Cumhuriyet Universitesi, Egitim Bilimleri Enstitiisii, Temel Egitim Anabilim Dal,
Siif Egitimi Tezli Yiiksek Lisans Programi

ORCID: 0000-0002-1100-5726

Doc¢. Dr. Hamdi KARAKAS

Sivas Cumhuriyet Universitesi, Egitim Fakiiltesi, Temel Egitim Temel Egitim Boliimii,
Smif Egitimi Anabilim Dali

ORCID: 0000-0001-9209-4128

OZET

Her eser iginden ¢iktig1 yoreye dair bir takim o6zellikleri barindirir. Tiirkiiler ve siirler de
bulunduklar1 topraklar hakkinda temel bilgileri veren yazili veya s6zlii tirtinlerdir. Dolayistyla
yeni yetisen neslin bulundugu cografyayi ve kiiltiirlinii tanimada tiirkii ve siirleri kullanmak
onemli goriilmelidir. Bu baglamda arastirmanin amaci, yoresel tiirkii ve siirlerin ilkokul
ogrencilerinin yasadiklar1 cevreyi tanimalarindaki etkisini belirlemektir. Arastirma nicel
aragtirma yontemine uygun olarak yiirlitiilmiis olup On test- son test tek gruplu zayif deneysel
desen kullanilmistir. 2021-2022 egitim 6gretim yilinda Sivas iline baglh bir koy okulundaki 4
kiz, 8 erkek olmak {izere toplam 12 &grenci ile ¢aligma yiiriitiilmiistiir. Ogrencilerin
yasadiklar1 ¢evreyi tanimalaria yonelik hazir bulunusluklarini 6lgmek amaciyla, alternatif
sorulardan olusan etkinlik formu on test olarak uygulanmigtir. Sonrasinda 5 hafta (10 ders
saati) siire ile 4 farkli yoresel siir ve tiirkiilerle etkinlikler yapilmistir. Siire¢ sonunda ise
etkinlik formu yeniden uygulanmis ve On test - son test puanlar arasindaki farka bakilarak
veriler analiz edilip yorumlanmistir. Arastirma sonunda yoresel tiirkii ve siir etkinlikleri
oncesi ve sonrasi ilkokul 6grencilerinin yasadigi ¢evreyi tanima ortalama puanlari arasi farkin
istatiksel olarak anlamli oldugu (p<0.05) ve bu farkin etki biiylkligi biiylik etki olarak
hesaplanmistir. Bu durum ydresel siir ve tiirkiilerin ilkokul 6grencilerinin yasadiklar1 ¢evreyi
tanimalarii biiylik bir etki ile arttirdigir seklinde yorumlanmistir. Bu sonuglardan hareketle,
cocuklarin bulundugu cografyayr ve kiiltliriinii tanimada egitim sistemi icerisinde
ilkokullardan itibaren yoresel tiirkii ve siirlerle aktif katilimli etkinlikler diizenlenmesi yeni
nesli yetistirmede degerli goriilmelidir.

Anahtar Kelimeler: Yoresel tiirkii, yoresel siir, ilkokul 6grencisi, ¢cevreyi tanima etkinlikleri

THE EFFECT OF LOCAL FOLK SONGS AND POEMS ON PRIMARY SCHOOL
STUDENTS' RECOGNITION OF THEIR LIVING ENVIRONMENT

ABSTRACT

Each literature contains some features of the region from which it originated. Folk songs and
poems are written or oral products that give basic information about the their region.
Therefore, it should be considered important to use folk songs and poems in recognizing the
geography and culture of the new generation. In this context, the aim of the research is to
determine the effect of local folk songs and poems on the recognition of the environment in
which of primary school students. The research was carried out in accordance with the
quantitative research method and a weak experimental design with one group of pretest-
posttest was used. The study was conducted with a total of 12 students, 4 girls and 8 boys, in a
village school in Sivas province in the 2021-2022 academic year.
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In order to measure the readiness of the students to get to know the environment they live in,
an activity form consisting of alternative questions was applied as a pre-test. Afterwards,
activities were held with 4 different local poems and folk songs for 5 weeks (10 lesson hours).
At the end of the process, the activity form was re-applied and the data were analyzed and
interpreted by looking at the difference between the pretest and posttest scores. At the end of
the research, the difference between the mean scores of recognizing the environment in which
primary school students live before and after the local folk song and poetry activities was
statistically significant (p<0.05) and the effect size of this difference was calculated as a great
effect. This situation has been interpreted as that local poems and folk songs increase primary
school students' recognition of the environment they live in with a great effect. Based on these
results, organizing activities with active participation with local folk songs and poems starting
from primary schools within the education system in order to recognize the geography and
culture of children should be considered valuable in raising the new generation.

Keywords: Local folk song, local poetry, primary school student, environmental awareness
activities

1. GIRIS

Her yorenin kendine 6zgii yasam tarzi, tiirkiileri, siirleri vardir. Kiiltiirel 6geler ait olduklar
toplumlar hakkinda fikir edinmemizi saglayan kaynaklardir. Konfiigylis bir soziinde, “Bir
sehri tammak icin oncelikle o sehrin miizigini tanimak gerek” diyerek bu eserlerin yasanilan
cevreler hakkinda ne denli 6nemli olduklarina dikkat ¢ekmistir. Cevre degistikce kiiltiir;
kiiltiir degistikge de kiiltiirel 6geler degisim gosterir. Cilinkii her eser dogdugu topraklardan,
bulundugu ¢evreden izler tasir. Yapilan ¢alismalarda da eserlerin iginden ¢iktiklar1 toplumlar
hakkinda bilgiler verdikleri ifade edilmistir. Akgiin (2006) ¢alismasinda “Kirsehir Tirkiileri”
konulu aragtirmasinda tiirkiilerin toplum kiiltiiriinii yansitmada etkili olduklarini bildirmistir.
Tiirkii ve siirlerin insan yasamina, ruh haline hatta yasama karsi1 durusumuza da etkileri bir
hayli fazladir. Neseli oldugumuz ya da hiizlinlii oldugumuz zamanlarda da bir sarki, bir tiirkii,
bir siir vardir yan1 bagimizda. Tarihimizde bazi1 hastaliklarin tedavisinde dahi miizigin
kullanilmasi, miizigin, sanatin énemine bir kez daha dikkat ¢ekmektedir. Kaliforniya Sanat
Konseyinde yillardir alternatif bir program olarak uygulanan programda, miizik ¢ocuklarin
biligsel basarisina olumlu etkiler olusturmustur. Hatta bu programda miizik egitim siireci daha
da arttirildiginda cocuklarin matematik basarisinda da onemli artiglar gozlemlenmistir.
(Maltester, 1986). Tiirkii ve siirler ayn1 zamanda kiltliriimiiziin de mihenk taglarindandir. Bu
eserler yasanmisliklardan hareketle olustuklart icin kendi donemlerine ait bilgiler
vermelerinin yaninda bulundugu g¢evreyi tanitma ve g¢evre-insan arasindaki iliskiyi anlama
noktasinda bir aract olabilmektedirler. Cooper (1998) da sarkilarin egitimde kullanilmasinin
son derece faydali olacagi diisiincesindedir. Tiirk Milli Egitiminin genel amaclarindan biri de;
beden, zihin, ahlak, ruh ve duygu bakimlarindan dengeli ve saglikli sekilde gelismis bireyler
yetistirmektir. Miizigin insan psikolojisine faydalarina bakildiginda bu amaglar1 da karsiliyor
olmasi agiktir. Ulucay (2012) yaptig1 calismada, ortadgretim kurumlarinda miizik yasantilari
arttikca, siddet egilimi diizeyinin diistiigli sonucuna varmistir. Bu agidan bakildiginda, tiirkii
ve siir gibi edebi eserlerin derslerde 6gretim materyali olarak kullanilmasinin 6nemli olacag:
diistiniilmektedir.

MEB (2018), sosyal bilgiler dersleri i¢in konular1 sevdirecek hikadye, roman, siir, hatira, gezi
yazisi, fikra, halk tiirkiileri gibi edebi iirlinlerden yararlanilmasini 6nerir. Bu edebi eserlerden
siir, kiiltiir aktariminda kullanilabilecek, giidiileyici potansiyeli olan bir materyaldir. (Polat ve
Dilidiizgiin, 2015).
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Benzer bir sekilde Harris (2004) de sarkilarin bir 6gretim materyali olarak kullanilmasi
gerekliligini ifade eder ve Ogrencilerin ilgilerini derse ¢ekmede onemli oldugunu vurgular.
Ayrica 6grencilerin miizik destekli etkinliklerle islenen dersleri daha eglenceli bulduklar1 da
onemli bir husustur (Sidekli ve Coskun, 2013).

Ulkemizde uygulanmakta olan ilkokul diizeyindeki programlarda cevre icerikli konular, ayr
bir ders kapsaminda degil, hayat bilgisi, fen bilimleri, sosyal bilgiler gibi dersler i¢inde ele
almmaktadir. Bu durumda, o6gretmenlerin cevre ile ilgili konularn ilgili derslerde
vurgulamalar1 énemlidir. ilkokul programlarinda kiiltiirel konular da tipki gevre igerikli
konular gibi ¢esitli dersler igerisinde ele alinmakta, ayr1 bir ders olarak islenmemektedir.
Sosyal bilgiler dersi de bu derslerin basinda gelmektedir. Sosyal Bilgiler Ogretim
Programi’nin (MEB, 2018) 6zel amaglar1 incelendiginde 6grencilerin yasadigi cevre ile
diinyanin genel cografi Ozelliklerini taniyarak insan ile ¢evre arasindaki etkilesimi
aciklamalar1 ve mekani algilama becerilerini gelistirmeleri, dogal ¢evrenin ve kaynaklarin
smirliliginin farkina varip ¢evre duyarliligi icerisinde dogal kaynaklari korumaya ¢aligmalari
ve siirdiiriilebilir bir cevre anlayisina sahip olmalar1 hedeflenmistir. insanlar, Yerler ve
Cevreler bir 6grenme alani olarak programda yer almis ve ilkokul dordiincii siniftan itibaren
bu 6grenme alani islenirken dogal ¢evreye duyarlilik degeriyle mekani algilama, harita
kullanma, konum analizi, tablo, grafik, diyagram ¢izme ve yorumlama gibi becerilerin de
ogrenciler tarafindan edinilmesi amaglanmistir. Bu arastirmada da Sosyal Bilgiler Ogretim
Programi’nda belirlenen amaglar dogrultusunda yoresel tlirkii ve siirlerin yasanilan gevreyi
tanimadaki etkisini ortaya koymak amaciyla yapilmistir. Bu baglamda arastirmanin amaci,
yoresel tiirkii ve siirlerin ilkokul dordiincii smif Ogrencilerinin yasadiklart cevreyi
tanimalarindaki etkisini incelemektir.

2. YONTEM

2.1. Arastirma Modeli

Arastirma nicel arastirma yontemine uygun olarak yiiriitiilmiis olup 6n test- son test tek gruplu
zay1f deneysel desen kullanilmigtir. Bu desende deneysel islemin etkileri tek bir grup tizerinde
yapilir ve deneklerin bagimli degiskene iliskin Ol¢iimleri uygulama Oncesinde On test,
uygulama sonrasinda ise son test olarak ayni denekler ve ayn1 6lgme aract kullanilarak elde
edilmeye calisilir (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz ve Demirel, 2014). Calismada
aragtirmaci tarafindan hazirlanan, i¢inde alternatif sorularin bulundugu etkinlik formu 6n test
ve son test olarak uygulanmis ve iki test arasindaki puan farkinin anlamli olup olmadigina
bakilmistir. Deneysel siire¢ sekil 1’ de sunulmustur.

Tablo 1: On Test-Son Test Tek Gruplu Zayif Deneysel Desen
On Test Uygulama Siireci Son Test

Yoresel Turki ve Siir Etkinlikleri (5

Etkinlik Formu Hafta — 10 Ders Saati)

Etkinlik Formu

Tablo 1’ de gorildiigii gibi oncelikle, d6grencilerin yasadiklar1 ¢evreyi tanimalarina yonelik
hazir bulunusluklarini 6lgmek amaciyla, alternatif sorulardan olusan etkinlik formu 6n test
olarak uygulanmistir. Uygulama siireci, haftada 2 saat olmak {izere toplamda 5 hafta (10 ders
saati) siirmiistiir. Bu siirecte secilen 4 eserle birlikte (iki siir- iki yoresel tiirkii) 6grencilerle
etkinlikler yapilmistir. Siire¢ sonunda ise etkinlik formu yeniden uygulanmis ve 6n test - son
test puanlar1 arasindaki farka bakilarak veriler analiz edilip yorumlanmustir.
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2.2. Calisma Grubu

Aragtirmanin  ¢alisma grubunu belirlemede kolay ulasilabilir Ornekleme yontemi
kullanilmigtir. Kolay ulasilabilir 6rnekleme, tamamen mevcut olan, ulagsmasi hizli ve kolay
olan Ogelere dayanir. Bu baglamda, 2021- 2022 egitim-6gretim yilinda bu Ornekleme
yontemiyle belirlenen I¢ Anadolu Bolgesinde bulunan bir kdy okulunda ilkokul 4. sinifa
devam eden toplam 12 6grenci ¢alisma grubu olarak belirlenmistir. Bu 6grencilerden 8 tanesi
erkek, 4 tanesi ise kiz 6grencidir.

2.3. Uygulama Siireci

Arastirmanin uygulanmasina hazirlanan etkinlik formunun 6n test olarak uygulanmasiyla
baslanilmistir. Aragtirmaci daha sonra yapilacak ¢alismalar hakkinda 6grencilere bilgi vermis
ve eserleri tanitmistir. Daha sonra 5 haftalik ders isleme siireci baslamis ve bu siirecte haftada
2 saat olmak iizere toplam 10 saat ders islenmistir. Derslerdeki etkinlikler iki asamada
gerceklestirilmistir.

Birinci asamada yoresel tiirkiilerin ve siirlerin seslendirme etkinlikleri yapilmistir. Bu
asamada Oncelikle her eser arastirmaci tarafindan seslendirilmis ve ¢ocuklarin dikkatleri
cekilmeye calisilmistir. Sonrasinda eserlerin yazili oldugu etkinlik kagitlar1 c¢ocuklara
dagitilmis ve eserler video desteklemeleriyle birlikte hep bir agizdan sdylenmeye ¢aligilmigtir
(Bu asamada eserlerin misralarinda gecgen bilgiler renkli kalemlerle yazilarak, verilmek
istenen bilgilere dikkat c¢ekilmistir). Ayrica, O6grencilerin dikkatlerini canli tutabilmek
amaciyla yoresel tiirkiiler arastirmaci tarafindan bir ¢alg aleti esliginde sdylenmistir. kinci
asamada ise anlam analiz asamasidir. Analiz asamasina eserlerin kitalar halinde tahtaya
yazilmasi ile baglanmistir. Daha sonra her misra i¢in ayrintili bir sekilde analizler yapilmis ve
bu analizler sonucunda misralarda gecen bilgilerden hareketle bulunduklar1 ¢evreye yonelik
aciklamalar yapilmistir.

Bu agamalar dort eser i¢in de ayr1 ayri1 yapilmistir. Ayrica eserlerin daha iyi 6grenilebilmesi
icin 6grencilere eserlerin ezberletilmesi yoluna gidilmistir. Siire¢ sonunda ilk basta uygulanan
etkinlik formu bu sefer de son test olarak uygulanmis ve 6n test puanlari ile son test puanlar
arasindaki degisim analiz edilmistir. Belirlenen eserler Tablo 2’de sunulmustur.

Tablo 2: Uygulama Siirecinde Yer alan Eserler

Eser Ad1 Eserin Tiirii
Gardas Sen Sivas’in Neresindensin? Siir
Kosedag Siir
Bu yol Zara’nin Yolu Tiirki
Madimak Tiirkiisii Tirkt
2.4. Veri Toplama Araci

Bu arastirmanin verileri arastirmacilar tarafindan gelistirilmis olan etkinlik formu araciligiyla
toplanmistir. Sosyal Bilgiler Dersi Ogretim Programinda yer alan kazanimlara uygun olarak
hazirlanan ekinlik formu yasadigimiz ¢evreyi tanima amacini giitmektedir. Etkinlik formu; 5
adet ¢oktan segmeli test, 5 adet bosluk doldurma sorusu, 5 adet dogru-yanlis sorusu ve 5 adet
de eslestirme sorusu olmak iizere toplam 20 sorudan olugmaktadir. Bu sorular Sosyal Bilgiler
Dersi Ogretim Programinda yer alan kazamimlar dikkat almarak hazirlanmistir. Arastirmact
tarafindan olusturulan etkinlik formu daha sonra alan uzmaninin ve bir sinif 6gretmeninin
incelenmesine sunulmustur.
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Alan uzmani ve sif Ogretmeni tarafindan yapilan incelemeler sonucunda etkinlik
formundaki eksiklikler giderilmis ve forma son sekil verilerek 6n ve son test olarak
kullanilmastir.

2.5. Verilerin Analizi

Uygulama siireci 6ncesi ve sonrasi uygulanan veri toplama araglari ile ilgili analizlerde SPSS
ve Excel paket programlarindan yararlanilmistir. Bu asamada 20 sorudan olusan c¢alisma
yapraklart; her dogru cevap i¢in 1, her yanlis cevap i¢in 0 puan olarak puanlanmis, verilerin
analizinde Ogrencilerin aldiklar1 puanlar 6n test ve son test puanlart Excel programinda
diizenlenmis, sonrasinda ise SPSS programinda analiz edilmistir. Verilerin analizlerinde
dagiliminin normalligini gérmek adina Shapiro-Wilk testi uygulanmistir. Bu test sonunda
analizlerde parametrik testlerin kullanilmasina karar verilerek on-son test ortalama puanlar
arasindaki fark bagimli gruplar t-testi kullanilarak analiz edilmistir. Ayrica puanlar arasindaki
varyanslara bagl olarak etki biiyiikliigii (etakare [?]) de hesaplanmistir. Ogrencilerin 6n ve
son testten aldiklar1 puanlar tablolarda verilerek sonuglar yorumlanmaya ¢alisilmistir.

3. BULGULAR ve YORUM

Bu c¢alismada, yoresel tiirkii ve siirlerin ilkokul &grencilerinin yasadiklar1 ¢evreyi
tanimalarindaki etkisi incelenmistir. Arastirma sorularinin analizine geg¢meden Once,
uygulanan 6n-son testlerin veri dagilim normalligi incelenmistir. Veri setinin normalligi i¢in
ShapiroWilk testleri yapilmistir. Yapilan analizde hem 6n hem son test i¢in 0.05’ten biiytik
olmasi ve carpiklik ve basiklik katsayilarinin +1 ile -1 araliginda olmasi verilerin normal
dagilim gdsterdigini isaret etmektedir. Ilkokul dordiincii simif dgrencilerine dn-son test olarak
uygulanan ortalama puanlarin Normallik Testi sonuglar1 Tablo 3’te sunulmustur.

Tablo 3: Verilerin Normallik Dagilim Sonuglari

Kolmogorov-Smirnov?* Shapiro-Wilk Carpikhk Basiklik
Statistic df  Sig.  Statistic df Sig.  Arahii Arahig
On Test 0,227 12 0,088 0,918 12 0,273* 0,906/0,637 0,419/1,232
Son Test 0,305 12 0,003 0,885 12 0,101*  -0,864/0,637 -0,075/1,232
*0>0.05

Tablo 3’de goriildiigii lizere, Shapiro-Wilk normallik analizinde 6n-son test verilerinin normal
dagilim gosterdigi (p>0.05) hesaplanmistir. Ancak verilerinin ¢arpiklik ve basiklik katsayi
kontrol edilmis; 6n test ve son test verilerinin basiklik katsayilarinin +2 ile -2 arasinda oldugu
tespit edilmistir. Tabachnick ve Fidell (2013)’e gore, ¢arpiklik ve basiklik katsayilarinin +1
ile -1 araliginda olmadig1 durumlarda +2 ila -2 araligi normal dagilim i¢in kabul edilebildigi
(akt: Demir, Saatcioglu ve Imrol, 2016) ve Pallant (2001)’inda +2 ila -2 aralif1 normal
dagilim i¢in yeterli gordiigii goriisii dikkate alinarak bu analizler ve degerlendirme sonucunda
On-son test veri analizlerinde parametrik 6l¢iimlerin kullanilmasina karar verilmistir.

Yoresel tiirkii ve siir etkinlikleri Oncesi ve sonrasi ilkokul dordiincii sinif 6grencilerinin
yasadiklar1 ¢cevreyi tanima ortalama puanlar1 hesaplanarak Sekil 2°de karsilagtirilmistir.
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Sekil 1. flkokul Dérdiincii Siif Ogrencilerinin Yasadiklar: Cevreyi Tanima On-Son Test
Ortalama Puanlarinin Karsilastirilmasi

Ilkokul dordiincii smif dgrencilerinin yasadiklar1 ¢evreyi tanima son test ortalama puanlarinin
on test ortalama puanlarindan daha yiiksek oldugu hesaplanmistir. ilkokul dérdiincii siif
ogrencilerinin yasadiklar1 ¢cevreyi tanima On test—son test ortalama puanlar1 bagimli gruplar t-
testi ile karsilastirilmis ve sonuglar Tablo 4’te sunulmustur.

Tablo 4: Tlkokul dérdiincii Sinif Ogrencilerinin Yasadiklar1 Cevreyi Tanima On-Son Test
Ortalama Puanlarinin Bagimli Gruplar T-Testi ile Karsilastirilmasi

= Standart .2
N X Sapma sd t p N
On Test 12 8.83 2.88
11 -10.346 0.000 2.94
Son Test 12 16.66 2.42

t(11)=-10.346; p=0.000; 77=2.94

Tablo 4’te goriildiigii tizere, ilkokul dordiincii sinif 6grencileriyle yapilan yoresel tiirkii ve siir
etkinlikleri sonrasi etkinlik formundan aldiklar1 ortalama puanlar, 6n test ortalama
puanlarindan daha yiiksektir. Yoresel tiirkii ve siir etkinlikleri 6ncesi ve sonrasi ilkokul
ogrencilerinin yasadig1 ¢evreyi tanima ortalama puanlar arasi farkin istatiksel olarak anlamli
oldugu goriilmektedir (p<0.05). On-son test ortalama puanlar arasindaki farkin etki biiyiikliigii
(%) 2.94 olarak hesaplanmis ve bu deger d>0.8 oldugundan biiyiik bir etkidir. Bu durum
yoresel siir ve tiirkiilerin ilkokul 6grencilerinin yasadiklar1 ¢evreyi tanimalarini biiyiik bir etki
ile arttirdig1 seklinde yorumlanabilir.

Ayrica bu g¢alismada arastirmaci tarafindan veri toplama siirecinde elde edilen formal
bulgulardan hari¢ olarak informal gézlemler de yapilmistir. Bu gézlem siirecinde 6grencilerin
aragtirmacinin tiirkii ve siir etkinlikleri egitimi verdigi ders saatini biiylik bir heyecan ve
istekle bekledikleri gozlenmistir. Ders saati siiresi sona erdikten sonra deney grubu 6grencileri
diger ders saatlerinde de siirece devam etmek istediklerini 1srarli bir sekilde ifade etmislerdir.

e
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Arastirmaci, 6grencilerin diger ders saatlerinde siire¢ hakkinda konustuklarini, bir sonraki
hafta yapilacak etkinlikleri merakla beklediklerini, dgrencilerin siiregte ¢ok istekli ve mutlu
olduklarim1 dile getirmistir. Elde edilen bu bilgiler dogrultusunda 6grencilerin etkinliklerin
yapildig1 ders saatlerinden memnun olduklart anlagilmistir.

4. SONUC ve TARTISMA

Bu aragtirmada yoresel tiirkii ve siirlerin ilkokul dérdiincii sinif 6grencilerinin yasadiklari
cevreyi tanimalarindaki etkisi incelenmistir. Aragtirma sonucunda yoresel siir ve tiirkiiler,
ilkokul o6grencilerinin yasadiklar1 ¢evreyi tanimalarimi biiylik bir etki ile arttirdigi tespit
edilmigtir. Tiirki ve siirler elbette ki egitim materyali olarak {iretilmemistir, ancak her tiirkii
icinde bulundugu donemle ilgili bilgi icermekte ve farkli alanlarda kullanilarak da doneminin
ihtiyaclarima uygun olarak kullanilmasina da firsat vermektedir. Tirkiiler ve siirler
yasadigimiz cevrede iiretilen, yasantilarimizin ve kiiltlirlimiizii anlatildigi degerlerimizdir.
Tiirkii ve siirlerin sinif i¢i etkinliklerle egitim ve dgretim ortaminda kullanilmasi 6grencilerin
derse aktif katilimini saglamay1 basarmis ve sosyal bilgiler dersi araciligiyla bulunduklari
cevreyi tanimalarina firsat tanimistir.

Alanyazin c¢alismalar1 incelendiginde Sidekli ve Coskun (2013) ilkokul dordiincii sinif
ogrencilerinin Sosyal Bilgiler konularini 6grenmede “Tiirkii” destekli 6gretimin etkisini
incelemiglerdir. Calisma sonucunda Sosyal Bilgiler dersinde Tiirkii destekli etkinliklerle
ogretim yapilan deney grubundaki 6grencilerin akademik basarilarinin kontrol grubuna gore
anlaml bir farklilik gdsterdigi belirlenmistir. inceel (2011) ise yaptig1 ¢alismada, 6grencilerin
Miizik dersi notu puanlar ile Tiirk¢e dersi notu puanlar1 arasinda istatistiksel agidan pozitif
yonde anlamli bir iliski saptamistir. Sosyal bilgiler dersinin amaglarina ulasmasi amaciyla
farkl teknik ve yontemler kullanilabilir. Bu tekniklerden biri de edebi iirlinlerin sosyal bilgiler
derslerinde kullanilmasidir (Demir ve Akengin, 2014).

Bu caligmalarin yani sira gerek iilkemizde gerekse de yurt disinda yapilan calismalarda
miizigin ve siirin 6grenmeyi olumlu yonde etkiledikleri ve bilissel basari iizerine etkileri
oldugunu kanitlayan ¢alismalara da rastlamak miimkiindiir. Norve¢’te yapilan bir arastirmada
miizik derslerinde basaril1 ve ilgili 6grencilerin okudugunu anlama becerisi olumlu baglantilar
oldugu ortaya konulmustur (Akin 1987). Yapilan bagka bir arastirmada ise Westinghouse
bilim yetenek yarismasini kazananlarin 6nemli bir ¢ogunlugunun basarili miizisyenler oldugu
tespit edilmistir (Ucan, 1996). Bu nedenle sadece sosyal bilgiler dersinde degil ilkokul
programindaki diger derslerde de tiirkii ve siirlerden yararlanmak miimkiindiir.

5.ONERILER

Calismanin sonuglart dikkate alindiginda ilkokul 6grencilerinin ¢evreyi tanima ve yasadigi
cevrenin Ozelliklerine bilme anlaminda o bdlgeye ait yoresel tiirkiiler ve siirler bir ara¢ olarak
kullanilabilir. Yakin ¢evresinden hareketle uzak c¢evreyi tanimalarina yardimci olabilecek bu
tip etkinliklerin sinif o6gretmenlerince diizenlenmesi Onerilir. Yoresel tirkii ve siirler,
insanlarda farkli ufuklar agan, insanlarin hayal diinyalarini genisleten kiiltiir unsurlaridir. Bu
unsurlar1 da tanimalar1 g¢evreyi biitlinsel olarak tanimalarina katki saglayacaktir. Farkli
arastirmacilar da farkli derslerde ve farkli 6grenim kademelerinde yoresel tiirkii ve siirleri bir
ogretim etkinligi olarak kullanilabilir. Bodylece bu arastirmanin sonuglariyla da
karsilastirilabilir.
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ABSTRACT

The aim of this research was to determine the natural disaster literacy levels of special
education school teachers working in the province of Bitlis.

Analytically cross-sectional, this research was carried out with 138 teachers working in
special education schools in the center and districts of Bitlis between October 2021 and
December 2021. Data were collected using Demographic Information, Natural Disaster
Literacy Behavior Scale, Natural Disaster Literacy Affective Tendency Scale, and Natural
Disaster Literacy Achievement Test. Descriptive statistics, analysis of variance, t-test, One
Way Anova Dunnett HSD test were used in the analysis of the data. The significance level of
the data was taken as p<0.05.

44.2% of the teachers are female and 55.8% are male. The mean score of the natural disaster
literacy behavior scale was 2.95+0.43, the mean score of the Affective Tendency Scale was
3.37+£0.334, the mean of the Achievement Test score was 83.74+12.78. Statistically
significant differences were found between the natural disaster literacy behavior level of the
teachers and their knowledge of the institution's disaster plan (p=0.0001), participating in
disaster-related activities (p=0.004) and knowing the emergency meeting place (p=0.0001)
and between the success of the teachers and their willingness to participate in disaster-related
activities (p=0.021) and knowing the emergency meeting place (p=0.015).

In this study, it was concluded that while the natural disaster knowledge level of the special
education school teachers working in Bitlis is very high, their behavioral and affective
tendencies are lower than their knowledge levels, and the teachers cannot put their knowledge
into action. Practice-based training should be provided to enable teachers to transform their
knowledge about disasters into action.

Keywords: Bitlis, Special Education, Natural Disaster, Natural Disaster Literacy

BITLIiS iLINDE GOREV YAPAN OZEL EGIiTiM OKUL OGRETMENLERININ
DOGAL AFET OKURYAZARLIK DUZEYLERININ BELIRLENMESI

OZET

Bu aragtirma, Bitlis ilinde gorev yapan 06zel egitim okul 6gretmenlerinin dogal afet
okuryazarlik diizeylerini belirlemek amaciyla yapildi.

Analitik kesitsel tipte olan bu arastirma, Ekim 2021 ve Aralik 2021 tarihleri arasinda, Bitlis ili
merkezi ve ilgelerinde bulunan 6zel egitim okullarinda calismakta olan 138 6gretmen ile
yuriitilmustiir.
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Veriler, Demografik Bilgiler, Dogal Afet Okuryazarhg Davranis Olgegi, Dogal Afet
Okuryazarligi Duyussal Egilimler Olgegi ve Dogal Afet Okuryazarligi Basar1 Testi
kullanilarak toplanmistir. Verilerin analizinde tanimlayici istatistikler, varyans analizi, t-testi,
Oneway Anova Dunnett HSD testi kullanilmistir. Verilerin anlamlilik diizeyi p<0.05
alinmustr.

Ogretmenlerin %44.2’si kadin %55.8’i erkektir. Dogal afet okuryazarlig1 davranis 6lgegi puan
ortalamas1 2.95+0.43, Duyussal Egilimler Olgegi puan ortalamas1 3.37+0.334, Basar1 Testi
puan ortalamasi 83.74+12.78 dir. Ogretmenlerin dogal afet okuryazarligi davranis diizeyi ile
kurum afet planin1 bilme (p=0.0001), afetlere yonelik faaliyetlere katilma (p=0.004) ve acil
toplanma yerini bilme (p=0.0001) durumu arasinda, basar1 durumu ile afetlere yonelik
faaliyetlere katilmak isteme (p=0.021) ve acil toplanma yerini bilme (p=0.015) durumu
arasinda istatistiksel olarak anlamli fark bulundu.

Bu calismada Bitlis ilinde gorev yapan 6zel egitim okul 6gretmenlerinin dogal afet bilgi
diizeyleri ¢ok yiiksek iken davranig ve duyussal egilimlerinin bilgi diizeylerine gore diisiik
oldugu ve dgretmenlerin bilgisini eyleme dokemedigi sonucuna varilmistir. Ogretmenlerin
afet ile ilgili bilgilerini eyleme doniistiirmelerini saglayacak uygulamaya dayali egitimler
verilmelidir.

Anahtar kelimeler: Bitlis, Ozel Egitim, Dogal Afet, Dogal Afet Okuryazarlig

GIRIS

Tiirkiye dogal afetlere maruz kalma ihtimali yiiksek bir iilkedir. Ozellikle Alp-Himalaya
kusaginda bulunmasi, daglik, engebeli arazi yapisinin kiitle hareketi ve su taskini tiirtindeki
doga olaylarina mahal vermesi, Tiirkiye’nin cografi profilinde afet tehdidini mutlak bir 6ge
kilar. Diger yandan {iilkemizin insan kaynakli afetler bakimindan da yeterli miktarda
donanimli ve sanslh oldugu sdylenemez. Afetlere karsi yeterli donanimda olmanin kosulunu,
giivenli yapilarda yasama ve afet bilincine sahip olma olusturmaktadir (Erkan vd. 2011).
Ulkemizde afetlere yonelik bilinglilik yaratma ¢alismalari heniiz yeterli diizeye ulasmamistir
(Erkal ve Degerliyurt 2009). Egitim kurumlarmmin ders programlarinda afetlere yonelik
basliklar hala ¢ok diisiik bir oran tutmaktadir. Bundan dolay1 toplumun gelecegini yeni bir
bakis acist ile ele almaya ihtiyag¢ vardir. Yeni teknolojilerle saglamlastirilip modernize edilmis
okullar yayginlagsmali, bu okullarda afet egitiminin yiizeysel degil derinlikli ve sistematik
islenecegi yeni bir miifredatla egitimler siirdiiriilmelidir. Boylece fakiilte diizeyi dahil, tiim
egitim kademelerinde hayata gecirilecek yeni model bireyin, giderek de toplumun afet riskine
kars1 duyarliligini pekistirecek, afet bilincini toplumsallastiracaktir (Erkan vd. 2011).
Asharoseve Praveen toplumlarin afet tehlikesini en az diizeye indirmek i¢in afetleri 6nleme ve
afetlerin etkisini en aza indirmek icin zarar azaltma ve hazirlik ¢alismalarinin yapilmasi
gerektigini belirtmistir (Asharose ve Praveen, 2015).

Bilindik anlamda yapilan tanimlamaya gore, hayat boyunca Ogrenmeye ¢aligma,
ogrendiklerini gelistirme ve daha etkili 6grenme icin kisilerin yeni yetenekler kazanmalarini
saglamaktir” (Aldemir, 2003).

Dogal afet okuryazarligi; kisilerin afetleri engellemesi, afetlere hazirlikli olmasi, afetlere
miidahale ve afet sonrasi iyilestirme c¢alismalar1 asamasinda etkili kararlar almasi1 ve alinan
kararlara uyulmasini saglayacak biling, tepki ve davranislara sahip olmasidir. Dogal afet
okuryazarlig1 toplum olarak kiginin bir tabii afet sorununu detayl bir sekilde algilamasi,
yorumlamasi ve degerlendirme kademelerinden gecirerek, en sonunda dogru kararlar alma
asamasidir. Dogal afet okuryazarligi kisilerin afet bilgisinin yaninda, bilgiyi 6ziimseyerek,
afetlere kars1 davranig gelistirmesine imkan saglayacaktir (Sozcii ve Aydinozii, 2019).

Dogal afet okuryazarligini edinmis birey, doganin sinirlarini bilir. Dogal afetlerle ilgili olarak
edindigi bilgiyi nasil degerlendirecegi konusunda gerekli yeterlilige sahiptir.
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Dogal afetler neticesinde meydana gelecek olaylara karsi nasil miicadele edilecegi konusunda
yeterli donanima sahiptir, bilinglidir, isteklidir faaliyetlere katilir, sonuglari degerlendirir,
cevresine karst duyarhidir. Bu 6zelliklere sahip dogal afet okuryazari bireylerin sayisinin
artmas1 dogal felaketler karsisinda verilecek tepki agisindan 6nemlidir (Sozcii, 2019).

Bir toplum afet boyutunda bir olaya maruz kaldiginda o toplumdaki sinifsal, cinsel, yasa
dayali veya sagliklilik diizeyi ile tanimlanan insan gruplarinin siirece verdikleri tepkiler ve
etkilenme dereceleri farkli olur. Toplumsal gruplar arasinda en fazla dezavantaj tasiyan
gruplardan birisi de engellilerdir. Hareket veya kavrama becerilerinde kisitlilik yasayan bu
bireylerin afet esnasinda karsilasacaklari durumlar1 yardim almaksizin agsmalar1 imkansizdir.
En basitinden bir deprem hissedildiginde yapinin yasam iiggeni olusturmaya miisait bolgesine
gecip, cenin pozisyonu almalari basli basina bir problem olur (S6zcii ve Aydinozii, 2019).
Tiirkiye’de Afet ile ilgili egitim ¢aligmalart ilk defa 1960 yilinda Sivil Savunma Miidiirliigiine
bagli Sivil Savunma Kolejleri kurularak toplumu bilinglendirmek ve toplumu afet kaynakli
tehditlere karsi korumak i¢in iilke diizeyinde egitim faaliyetlerine baglamistir. 2009 yilinda
yapilan yasal bir diizenleme ile kurum ismini Afet ve Acil Durum Egitim Merkezi
(AFADEM) olarak degistirilmistir. Halihazirda AFADEM birimi AFAD Kurumu
bilinyesindeki faaliyetlerine aktif bir sekilde devam etmektedir (AFAD, 2022).

Tiirkiye 1997 yilinda Birlesmis Milletler Kalkinma Programi (United Nations Development
Programme-UNDP) ile beraber yiiriittiigii ‘Turkiye’nin Afet Yonetimi Sisteminin
Iyilestirilmesi’ projesi calismalarinda Orta Dogu Teknik Universitesi biinyesinde Afet
Yonetimi Uygulama ve Arastirma Merkezi birimi kurulmustur (ODTU, 2020).

Bu caligmanin amaci, Bitlis ilinde gorev yapan 6zel egitim okul 6gretmenlerinin dogal afet
okuryazarlik diizeylerini belirlenmektir.

MATERYAL VE YONTEM

Analitik kesitsel tipte olan bu aragtirma, Ekim-Aralik 2021 tarihleri arasinda Bitli ilinde
yuriitiildii. Arastirmanin evrenini, Bitlis merkezi ve ilgelerindeki 6zel egitim kurumlarinda
gorev yapan 138 §gretmen, arastirmanin 6rneklemini, evrenin tamami olusturdu.

Veriler; Demografik Bilgiler Formu, Dogal Afet Okuryazarligi Davrans Olcegi, Dogal Afet
Okuryazarhigi Duyussal Egilimler Olgegi (Cronbach’s Alfa degeri ,812) ve Dogal Afet
Okuryazarlig1 Basar1 Testi kullanilarak toplandi.

Veriler, SPSS 22.0 paket programi kullanilarak ve tanimlayic istatistikler, varyans analizi, T-
testi, Oneway Anova Dunnett HSD testleri kullanilarak analiz edildi. 0.05’den kiiclik olan p
degerleri anlamli kabul edildi.

BULGULAR

Ogretmenlerin; %44.2’si kadin, %55.8°1 erkek ve %79.0’unun brans 6zel egitim 6gretmenligi
olup, %S5.1°1 rehber Ogretmeni, %35.8’1 anaokulu o6gretmeni ve %10.1°1 diger brans
ogretmenleridir. Ogretmenlerin %66.7’si dogal afet olayina maruz kaldigini, %40.6’s1 dogal
afet ile ilgili egitim aldigini, %39.1°1 dogal afet ile ilgi faaliyetlere katildigini, %57.2’si dogal
afetler ile ilgili olarak “Ilkyardim” konusunda bir egitime katilmak istedigini, %33.3’{i kurum
afet planin1 ve %45.7’si ise acil toplanma yerini bildigini belirtti.

Ogretmenlerin; Dogal Afet Okuryazarligi Davrams Olgegi puan ortalamasi 2.95+0.43 (orta
diizeyde), Dogal Afet Okuryazarligi Duyussal Egilimler Olgegi puan ortalamasi 3.37+0.334
(orta diizeyde) ve Dogal Afet Okuryazarligi Basar1 Testi puan ortalamasi 83.74+12.78 (¢ok
yiiksek diizeyde)’dir.
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Ogretmenlerin; Dogal Afet Okuryazarlign Davrams Diizeyi ile kurum afet planimi bilme
(p=0.0001), afetlere yonelik faaliyetlere katilma (p=0.004) ve acil toplanma yerini bilme
(p=0.0001) durumu arasinda ve Dogal Afet Okuryazarlig1 Basar1 Durumu ile afetlere yonelik
faaliyetlere katilmak isteme (p=0.021) ve acil toplanma yerini bilme (p=0.015) durumu
arasinda istatistiksel olarak anlamli fark bulundu.

SONUC

Bu calismada Bitlis ilinde gorev yapan 6zel egitim okul 6gretmenlerinin dogal afet bilgi
diizeyleri ¢ok yiiksek iken davranis ve duyussal egilimlerinin bilgi diizeylerine gore diisiik
oldugu ve 6gretmenlerin bilgisini eyleme dokemedigi sonucuna varildi. Ogretmenlerin afet ile
ilgili bilgilerini eyleme doniistiirmelerini  saglayacak uygulamaya dayali egitimler
verilmelidir.
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OZET

Hava ve su kirliligi, kaynaklarin asir1 kullanimi, kiiresel iklim degisiklikleri gibi
siirdiiriilebilirligi etkileyen faktorler, tiim diinyada son donemde 6zellikle tartisilan konular
arasinda yer almaktadir. Diinyay1 korumak icin alinabilecek etkili ¢oziimler gelecek nesillere
miras birakilacak siirdiiriilebilir bir ¢evre-insan etkilesimidir. Bu noktadan hareketle, kiiresel
sorunlara ve g¢evre konularina yonelik farkindaligin artirilmasit igin  bireylerin
bilinglendirilmesi gerekmektedir.

Fen Egitiminin Uygunlugu-2 (ROSES), 06grencilerin bilimle ilgili okul ve okul dist
deneyimlerini ve ilgi alanlarim1 ortaya ¢ikarmayi1 amaglayan bir devam projesidir. Projenin
amaci, diinyanin dort bir yanindaki Ogrencilerin giinliik yasamlarinda bilim ve teknoloji
konularina iligkin tutum ve ilgilerini ortaya ¢ikarmaktir. ROSES Projesi’ne su anda yaklasik
40 iilke katilmaktadir. Tiirkiye'deki ROSES projesi Dokuz Eyliil Universitesi ve Izmir Il Milli
Egitim Midiirliigii tarafindan ytiriitiilmektedir.

(Calismada genel tarama modeli kullanilmistir. Arastirma araci, ¢cogunlukla dortlii Likert
Olgekli maddelerden olusan bir ankettir. ROSES Anketi 12 bolim ve 172 maddeden
olusmaktadir. Bu ¢alismada 13 maddelik "Ben ve Cevresel Zorluklar" baslikli boliim
kullanilmistir. Hedef kitle, izmir'de ortaokul son siif (15 yas civarinda) 430 grenciden
olugmaktadir. Calismanin amaci, 6grencilerin ¢evre sorunlari konusundaki bilinglerini ortaya
cikarmak; kiz ve erkek Ogrencilerin ortalama puanlar1 arasindaki degisimin anlamliligini
belirleyebilmektir. Veriler frekans ve yiizde degerleri ile agiklanmis ve sonuglar
yorumlanmugtir.

Bulgulara gore 6grencilerin ¢ogu ¢evre sorunlarinin diinyanin gelecegini kasvetli ve umutsuz
gosterdigine inanmaktadir. Ayrica, 6grencilerin ¢ogunlugu ¢evreye yonelik tehditleri kisisel
bir sorumluluk olarak gérmemekte ve diinyanin ¢evre sorunlarini ¢6zmenin zengin iilkelerin
ve uzmanlarin sorumlulugu oldugunu diistinmektedir. Ayrica, 6grencilerin ¢evresel sorunlara
iliskin farkindaliklarin1 etkileyen faktorlerin cinsiyet agisindan kizlar lehine anlamli bir
farklilik gosterdigi gozlemlenmistir.

Anahtar Kelimeler: Fen Egitiminin Uygunlugu-2, Fen ve Teknoloji, Anket, Cevresel
Zorluklar, Stirdurilebilirlik

ABSTRACT

The factors affecting sustainability, such as air and water pollution, excessive use of
resources, global climate changes, are among the issues that have been especially discussed
recently all around the world. The effective solutions that can be taken to protect the world is
a sustainable environment-human interaction that will be inherited to future generations.
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From this point of view, it is necessary to raise consciousness of individuals to increase
awareness for global problems and environmental issues.

The Relevance of Science Education-Second (ROSES) is a follow up project that aims to
reveal the science-related school and out-of-school experiences and interests of students. The
project’s objectives are to reveal the attitudes and interests of the students around the world
about science and technology issues in their daily lives. There are now about 40 countries
taking part in ROSES. The ROSES project in Tiirkiye is carried out by Dokuz Eyliil
University and Izmir Provincial Directorate of National Education.

In the study, the general survey model was used. The research instrument is a questionnaire
mostly consisting of items with four-point Likert scales. The ROSES Questionnaire consists
of 12 sections with 172 items. In this study the section with the title of "Me and The
Environmental Challenges" with 13 items was used. The target population consists of 430
students towards the end of secondary school (around age 15) in Izmir, Tiirkiye. The aim of
the study is to reveal the consciousness of students on environmental problems and to
determine the significance of the difference between the mean scores of male and female
students. The data were explained with frequency and percentage values and the results were
interpreted.

According to the findings most of the students believes that environmental problems make the
future of the world look bleak and hopeless. In addition, the majority of students do not see
threats to the environment as a personal responsibility and think that solving the world's
environmental problems is the responsibility of rich countries and experts. Besides, it was
observed that the factors affecting students' awareness on environmental challenges showed a
significant difference in favor of girls in terms of gender.

Keywords: The Relevance of Science Education Second, Science and Technology,
Questionnaire, Environmental Challenges, Sustainability

INTRODUCTION

The effects of human beings, who have a high interaction with the environment, on nature are
undeniable. The environment in which an individual lives can be expressed as the
environment in which society is born and grows up, learns and continues life. Since the first
interaction with the environment starts in childhood, it is important to start environmental
education in primary level in order for individuals to develop environmental attitudes
positively in later ages. (Ucgargelik, 2022)

Deveci and Besoluk (2022) state that the secondary school level is the basic education level
where concrete contents about the environment are included and cognitive, affective and
psychomotor skills related to the environment are acquired. In secondary school, students are
tried to gain basic knowledge and skills related to the environment through achievements,
content, learning-teaching processes and assessments (both formal and non-formal),
especially in the subject areas of "Living Things and Life" within the scope of science course.

One of the most important steps in creating a sustainable future understanding is the
continuation of practices for future generations in a cyclical order.  Although the
understanding and improvement of environmental problems and the increase in the number of
summits and non-governmental organizations related to the future of the Earth seem to be a
pleasing development, the fact that the decisions taken do not find sufficient response in
practice is worrying for the future. (Aydin, 2016).

Sayhan and Camurcu (2013) defined today's environmental problems as the limitation of
underground and aboveground natural resources, water, forest and soil resources problems,
and solid waste problems.
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It is also known that climate change due to global warming and greenhouse gas effect, natural
and human disasters, access to non-renewable and renewable energy resources trigger
environmental problems.

In the process of discovering nature and understanding the relationship between human and
environment, adopting scientific process skills and scientific research approach and producing
solutions to the problems encountered in these areas are among the specific objectives of the
science curriculum. In addition to this, the specific objectives include raising awareness of the
interplay between the individual, the environment and society and raising awareness of
sustainable development in relation to society, economy and natural resources as well
(MoNE, 2018).

At the 9th grade level, within the scope of environmental lessons and activities, the
development of students' knowledge, skills, competences and values related to the interactions
between society and the environment is among the objectives. It is noteworthy that current
environmental problems such as the decrease in biological diversity, air, water, soil, sound
pollution, radioactive pollution, acid rain, global climate change, erosion, destruction of
natural habitats and forest fires are included in the units. With the achievements, it is aimed
that students can indicate the negative effects on living things, question their role as
individuals in the emergence of environmental problems, and propose solutions to prevent
environmental pollution in the local and global context (MoNE, 2019).

The issues related to environmental problems are addressed in many different disciplinary
dimensions in primary and secondary education programs. When the studies conducted in this
field are analyzed, it is observed that there is an increase in the studies dealing with
environmental problems. Many of the studies focus on to determine students’ understanding
of environment; many others try to clarify students’ and teachers’ attitudes and awareness
about environmental issues; others examine the teaching and learning methods for effective
environmental education applications (Unal, 2008).

The Relevance of Science Education-Second (ROSES) is a follow up project that aims to
reveal the science-related school and out-of-school experiences and interests of students. The
project’s objectives are to reveal the attitudes and interests of the students around the world
about science and technology issues in their daily lives. In ROSES a wide range of countries
from every continent is involved. Research groups in institutions, and individuals, work
jointly within the academic context to develop theoretical perspectives, research instruments,
data collection and appropriate analyses. The target population is students at the end of their
compulsory education. This is because they can look back on their education and reflect on
what they have learned of science and technology, and how (Jidesjo, Oskarsson, & Westman,
2020). There are now about 40 countries taking part in ROSES.

The ROSE project is led by Sjeberg and Schreiner (2010), and aims to reveal the different
factors that influence learning science and technology, different from TIMMS and PISA
exams. TIMMS and PISA try to measure students' proficiency in mathematics and science.
However, the results of TIMMS and PISA exams are evaluated according to the statistical test
results of the students and these international tests address the cognitive field of students
rather than the affective field.

The main purpose of this project is to reveal to what extent the science courses taken by
students who have completed their secondary education are reflected in their daily lives and
affective characteristics.

The ROSES questionnaire, which was developed as a continuation of the ROSE
questionnaire, consists of a total of 12 sections and 172 items. Section titles and short contents
are given below.
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A. What would I like to learn?

B. My future job

C. What would I like to learn about?

D. Me and The Environmental Challenges
E. What would I like to learn about?

F. My Science Classes

G. My views on science and technology

H. My social and digital media experiences
I. My informal science experiences

J. Myself as a scientist

K. How many books do you have at home?
L. Which profession would you like to have in the future?

In this study, the " Me and The Environmental Challenges " sections of the ROSES
Questionnaire consisting of 13 items were used. The used items in the sub-section of the
ROSES Questionnaire includes the objects on threats on environment, perspectives about
future of the world, the role of science and technology for solutions, protections, sacrifices,
state of hopelessness and influence for environment, responsibility of the countries, experts
and human activities. The section "Me and The Environmental Challenges” consists of items
to determine whether young people view the environmental problems as serious, whether they
are personally involved, and the level of feeling competent on possible solutions.

Purpose of The Study
The aim of the study is to understand students' awareness on environmental challenges under
the ROSES Project.

Research Questions

1-What are the students' perspectives on environmental challenges?

2-Is there a significant difference in the mean scores for males and females according to the
ROSES Questionnaire-Me and The Environmental Challenges?

METHODOLOGY

Research Design

In this study, the general survey model was used to determine the characteristics of the views
of the participants on issues related to science education on a large sample. General survey
models are survey arrangements carried out on the whole universe or a group, sample or
sample to be taken from it in order to make a judgement about the universe in a universe
consisting of a large number of elements (Karasar, 1991: 81).

Sample

For the ROSE Questionnaire Scale, the population of the study consisted of eighth grade
students (around 15 years of age) attending schools across Turkey. The sample of the study
consisted of 430 eighth grade students attending schools in Izmir, Turkey.

The distribution of students according to gender has been presented in the Table 1.
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Table 1. Distribution of the Sample by Gender

Gender Frequency (f) Percentage (%)
Female 247 57,4
Male 183 42,6
Total 430 100

As was shown Table 1-, among 430 secondary school students (around age 15) participated in
the study 57,4 % of them are female (247) and 42,6 % of them are male (183).

Procedure

After getting permission from the instructors of each class, the participants were informed
about the International ROSES Questionnaire. After this short explanation, students were
asked to complete the questionnaire on their own. The participation of the study was based on
the willingness of students. It took about 15 minutes for students to complete ROSES
Questionnaire.

Data Collection Tools

ROSES Questionnaire was used as a measurement tool to obtain the data of the study. The
ROSES Questionnaire was prepared in 4-point Likert type.

The questionnaire used in the study was prepared with the options of "Strongly Disagree-SD",
"Disagree-D", "Agree-D", and "Strongly Agree-SA". The items in the questionnaire were
scored from 4 to 1 with the options "Strongly Agree: 4", "Agree: 3", "Disagree: 2", and
"Strongly Disagree: 1".

The "Undecided" option was not used so that the participants could see exactly where they
felt themselves between the two situations (positive and negative).

In order to analyze the data in the questionnaire in terms of demographic characteristics,
gender and age sections are included in the first part of the questionnaire.

The ROSES Questionnaire consists of 12 sections and 172 items in total. In the study, "Me
and The Environmental Challenges" section consisting of 13 items was analyzed.

Validity and Reliability of Data Collection Tool

The reliability of the "Environmental Challenges and Me" questionnaire used in this study
was calculated as Cronbach Alpha coefficient 0.828. Reliability is when a measurement tool
gives consistent results when repeated under the same conditions. A reliability value above
0.70 is sufficient. A positive and high value is an indicator of internal consistency
(Biiyiikoztiirk,2007). The values obtained from the questionnaire showed that the reliability of
the scales related to internal consistency was at a sufficient level.

The researchers conducted a literature review and examined previous research (ROSE
Project) results before the application. The content validity of the research was determined by
expert opinions.

It is important to determine whether the items in the questionnaires are sufficient to cover and
collect the needed data with expert opinions (Yesilyurt & Capraz, 2017). For this reason,
expert opinion was sought before the Turkish translation of the existing questionnaire was
used. After 2 Foreign Language Experts, and 2 Science Education Experts reviewed and
provided feedback, the scale was made ready for implementation after the necessary
adjustments were made.
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Data Analysis

The answers given by the participants in the study are analyzed in terms of gender in the first
section. In this section, frequency and percentage values of the participants are indicated with
grouped interval values. In the second section, the participants' responses to the measurement
tool are analyzed. In this section, the statements "agree" and "strongly agree" were evaluated
as positive responses, while "disagree" and "strongly disagree" were evaluated as negative
responses. In the analysis of the data of the scale, the answers were scored between 1 and 4
according to the positive and negative items on the rating scale and analyzed in SPSS 21.0
(Statistical Package for The Social Sciences) program.

RESEARCH RESULTS

Research Results of Questions 1

The first research question was determined as "What are the students' perspectives on
environmental challenges?". Descriptive statistics were analyzed to determine the factors
affecting students' perspectives on environmental problems. The results of the statistical
analysis of the ROSES Questionnaire (Me and The Environmental Challenges) are given in
Table 1.

Per.
Item ROSES Questionnaire Items (Me S;) ]2) A Sf of
No and The Environmental Challenges) N @) @) @) @ part.
f % f % f % f % %
1 Threats to the environment are not my 220 533 145 337 34 7.9 2 s 74
business
Environmental problems make the
2 future of the world look bleak and 43 10 74 17,2 155 36 158 36,7 45,5
hopeless
3 Science aI.1d technology can solve all 60 14 158 367 155 36 57 133 -14
environmental problems
I am willing to have environmental
4 problems solved even if this means 39 9,1 84 19,5 184 42,8 123 28,6 428
sacrificing many goods
5 I can personally influence what 60 14 125 291 167 388 78 18,1 1338
happens with the environment
6 We can .st111 find solutions to our 29 6.7 53 123 166 38,6 182 423 619
environmental problems
7 People worry too much about B0 07 249 160 372 109 253 54 12,6 242

environmental problems
Environmental problems can be solved
8 without 41 95 105 244 178 414 106 24,7 3272
big changes in our way of living
People should care more about how to
protect the environment
It is the responsibility of the rich
10 countries to solve the environmental 201 46,7 133 30,9 59 13,7 37 8,6 -55,3
problems of the world
1 Environmental problems should be left 189 44 142 33 66 153 33 77 54
to the experts

12 I am optimistic about the future 80 18,6 136 31,6 145 33,7 69 16 -0,5

13 Nearlyall human activity is damaging 65 151 131 30,5 143 333 91 212 89
for the environment

Table 1. The results of the statistical analysis of ROSES Questionnaire (Me and The
Environmental Challenges)

22 5,1 55 12,8 118 274 235 5477 642
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According to Table 1, the factors affecting students' perspectives on environmental problems
are presented by calculating the percentages of participation. According to the data obtained,
it is seen that the items that students agree with the most are "People should care more about
how to protect the environment" (64.2%) and "We can still find solutions to our
environmental problems" (61.9%). In addition, students preferred the items "Environmental
problems make the future of the world look bleak and hopeless" (45.5%) and "I am willing to
have environmental problems solved even if this means sacrificing many goods" (42.8%)
more than the rest of the items related to environmental problems. On the other hand, it is
understood that the respondents have negative attitudes towards issues such as "Threats to the
environment are not my business" (%-74), “It is the responsibility of the rich countries to
solve the environmental problems of the world” (%-55,3), and "Environmental problems
should be left to the experts" (%-54).

Research Results of Question 2

The second research question was determined as " Is there a significant difference in the mean
scores for males and females according to the ROSES Questionnaire-Me and The
Environmental Challenges?". In order to carry out statistical analyses of the mean scores of
the students in terms of gender, normal distribution and independent sample t-test results were
examined. The results of the statistical analysis of the ROSES Questionnaire (Me and The
Environmental Challenges) are given in Table 2 and Table 3.

Table 2. The distribution of scores on gender in terms of normality

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilks
Gender
Female ,124 247 ,000 0,964 247 | ,000
Male ,146 183 ,000 951 183 1,000

a. Lilliefors Significance Correction, p < .05

When the sample size is greater than 50, the Kolmogorov-Smirnov test can be used to test the
normality of the data. (Bliyiikoztiirk, 2007:42). Since the number of participants in the groups
was greater than 50 (n:183 for males and n:247 for females); Kolmogorov-Smirnov test was
preferred for the comparison of the groups. This assesses the normality of the distribution of
scores A non-significant result (Sig value of more than .05) indicates normality. In this case
the Sig. value is .000 for each group, suggesting violation of the assumption of normality.
This is quite common in larger samples (Pallant, 2005).
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Graphic 1. Histogram Analysis of Normality Values of Distribution (Male-Female)
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Inspection of the shape of the histogram provides information about the distribution of scores
on the continuous variable (Pallant, 2005). The actual shape of the distribution for each group
can be seen in the Histograms provided. For both groups (females and males), scores appear
to be reasonably normally distributed. According to the Graphic 1, the scores are reasonably
normally distributed, with most scores occurring in the center, tapering out towards the
extremes. It is quite common in the social sciences, however, to find that variables are not
normally distributed. Scores may be skewed to the left or right or, alternatively, arranged in a
rectangular shape (Pallant, 2005).

Since the distribution of the data obtained did not show excessive deviation from the
normality assumption, it was decided to use a parametric test. Whether the mean scores of the
students' perspectives on environmental problems differed according to gender was
determined by t-test for independent sample. The group statistics and T-test results are
respectively presented in Table 3 and Table 4.

Tablo 3. Group Statistics

Group statistics
Std. Error
Gender N Mean SD Mean
Mean Score Female 247 2,5945 ,48988 ,03117
Male 182 2,4594 , 57589 ,04269
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Tablo 4. Independent Sample Test

Independent Sample Test

Levene’s Test for
Equality of T-test for Equality of Means

Mean Score Variance

Mean Std Error

F Sig t df P | difference | Difference

Equal variances

5,294 ,022 2,619 427 ,005 ,13509 ,05158
assumed

Equal variances

2,556 | 351,865 | ,006 ,13509 ,05286
not assumed

The first section of the Independent Samples Test output box gives you the results of
Levene’s test for equality of variances. This tests whether the variance (variation) of scores
for the two groups (males and females) is the same. The outcome of this test determines
which of the t-values that SPSS provides is the correct one for you to use. If the significance
level of Levene’s test is p=.05 or less, this means that the variances for the two groups
(males/females) are not the same. The significance level for Levene’s test is .022. This is less
than the cut off .05. According to the data (Table 4), (F:5,294 p<.05) the variance for males
and females are not the same. This means that the assumption of equal variances has not been
violated: therefore, t value is used which was being in the second line of the table.

If the value in the Sig. (2-tailed) column is equal or less than .05, then there is a significant
difference in the mean scores on your dependent variable for each of the two groups. The Sig.
(2-tailed) column is .006 which means that there is a significant difference in the mean scores
on gender for each of the two groups. Since t 351,865 2,556 and p<0.05, it is seen that the
mean scores on environmental challenges showed a significant difference in favor of girls in
terms of gender.

DISCUSSION

Discussion on Research Questions 1

The first research question was determined as "What are the students' perspectives on
environmental challenges?".

Participants mostly think that people should pay more attention to issues related to
environmental protection (64.2%). Furthermore, the respondents do not feel a sense of
hopelessness in tackling environmental problems. One of the most widely held views is that it
is not too late to tackle environmental problems (61.9%). According to the data, it is
understood that young individuals have sensitive approaches to environmental problems
(%64.2). In a similar study by Shepardson (2005), students mostly view environment as a
natural landscape, they did not consider human made environments as environment and also,
they did not consider human as a part of the environment. Participants feel responsible on
threating the environment individually (%74). It is understood that young participants think
that everyone, regardless of rich and poor countries, has a responsibility in solving
environmental problems (%55,3). It is stated that young people may give up important
expenditures for solving environmental problems (42.8%) and have a high level of consensus
that environmental problems make the future of the world look bleak and hopeless (45.5%).
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Similar results are also seen in the study conducted by Kamaci (2021). According to the data
obtained in the study in which the effect of environmental education on secondary education
students' approach to environmental problems was analyzed, students had a high awareness
that water, air, soil and noise pollution cause environmental problems in Turkey.

Discussion on Research Questions 2

The second research question was determined as " Is there a significant difference in the mean
scores for males and females according to the ROSES Questionnaire-Me and The
Environmental Challenges?"

It is seen that the mean scores on environmental challenges showed a significant difference in
favor of girls in terms of gender (Table 4). Loughland, Reid, Walker and Petocz (2003)
investigated the factors that affect students’ perception of environment. By means of gender
difference, girls had one and a half time more relation conception of environment than boys.
And in other study by Yilmaz, Boone & Anderson (2004), which aims to determine Turkish
students’ views about environmental issues from grades 4 to 8 found that female students’
environmental concern was higher than males in middle school. Ugarcelik (2022), states in the
study about environmental challenges that both male and female students prefer the options
that they are sensitive about the environment and that they want environmental problems to be
solved. However, it is seen that female students (93,3%) are more sensitive about the
environment than male students (85,9%) and they are more willing and faithful in solving
environmental problems. It is seen that female students (91%) attach more importance to the
fact that people should be sensitive about the environment than male students (85,9%).

CONCLUSION

It is known that being conscious individuals against environmental problems in the sense of
an individual passes through education. In addition, necessary steps should be taken to
increase the level of awareness of young people about environmental problems. Organizing
awareness campaigns, planning environmental literacy trainings and increasing dissemination
activities can be counted among the things that can be done. In this respect, it is important that
environmental awareness is not defined only outside the individual, but progresses by
capturing the individual from a perspective that integrates the individual with nature.

In biology and science teaching, it may be important not only to teach topics and concepts at
the conceptual level, but also to raise awareness about the functions of the concepts learnt and
how they can be used to explore entrepreneurial project ideas in daily life for environmental
challenges (Deveci & Besoluk).

By applying the study at different educational levels, the results of students' perspectives on
environmental problems can be compared. By giving more space to environmental issues in
the Science Curriculum, the existing program can be updated in this direction.
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ABSTRACT

Different methods are used together in determining and monitoring the temporal spread of
drought disaster. The methods allow to make evaluations about the drought situation from
different perspectives. In this study, it was aimed to determine the drought by using different
methods in Kirsehir station, which has semi-arid climate characteristics in the Central
Anatolia Region of Turkey. Standardized Precipitation Evapotranspiration Index (SPEI) and
Standardized Precipitation Index (SPI) methods were preferred to determine the drought at the
station. Analyzes were carried out to cover the years 1968-2017. According to the results of
SPEI, 9 years were determined as arid, while SPI was classified as arid for 10 years.
According to the SPI 4 years moderately arid and 6 years very arid. According to the SPEI 4
years are moderately arid and 5 years very arid. Drought administration and action plan
should be developed by evaluating water resources and global climate change. In addition, it
is important to carry out studies that encourage the conscious and economical use of water.
Keywords: Administration, Disaster, Drought, Drought Indices, SPEI, SPI

1. INTRODUCTION

Disasters are events that affect every geography and every society. Disaster risks are
increasing with the effect of rapid population growth and climate change throughout the
world. Every geographical region on a global scale is familiar with different types of
disasters. Developing countries are particularly vulnerable to the effects of climate change.
Because the economic, social and environmental systems of developing countries are directly
related to climate change.

As a result of the development of disaster science in the modern age, the concept of "disaster"
has turned into a dynamic structure that includes the dangers and threats to be encountered in
all types of events (Eryilmaz, 2007). Although many different definitions are made in
different disciplines regarding the concept of disaster, administratively, disaster An event
originating from nature, technology or human origin, which causes physical, economic and
social losses for all or certain segments of the society, stops/interrupts life and human
activities, and in which the coping capacity of the affected society is not sufficient". AFAD,
2022d; Presidential Decree No. 4 dated 2018, art.31/b). The United Nations Humanitarian
Organization defines the disaster as "The consequences of natural, technological and human-
induced events that cause physical, social and economic losses for people, affect societies by
stopping/interrupting life and human activities, and that the affected society cannot cope by
using local opportunities and resources". is defined as (UNDHA, 1992).

Drought, which is the most dangerous disaster, has not yet been defined in world literature.
However, the effects of it are felt increasingly in the entire world. Generally, human beings
become aware of it when water shortage starts (Hejazizadeh and Javizadeh 2011).
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Drought, whose effects are widely seen in the entire world, is expressed in four different ways
according to its occurrence as Meteorological Drought, Agricultural Drought, Hydrological
Drought, and Socioeconomic Drought (Wilhite and Glantz 1985; Tate and Gustard 2000;
Mishra and Singh 2010; Zeybekoglu 2022).

Kirsehir (in Hirfanli Dam basin, Turkey), which is located in the semi-arid climate region
where climate change can be seen due to its location, was chosen as the study area. Drought
analyzes were made by using Standard Precipitation Index (SPI) and Standardised
Precipitation-Evapotranspiration Index (SPEI).

2. MATERIAL AND METHODS

In Kirsehir, which has a semi-arid climate, summers are hot and dry, and winters are cold and
snowy. Kirsehir is located in the westernmost part of the Hirfanli Dam Basin, Turkey. The
mean temperature of the Kirsehir is 11.47°C, and the mean annual precipitation is 383.49 mm.
In addition, geographical and meteorological details of the stations are given in Table 1 and
Figure 1. The temporal distribution of precipitation and temperature is given for the basin in
Figs. 2 and 3, respectively.

Table 1. Details of the Hydro-meteorological records of Kirsehir
Kirsehir Precipitation (mm/year) Temperature (°C)

Min. 254.20 (2013) 9.43 (1992)
Max. 541.90 (1987) 13.78 (2010)
Mean. 383.49 11.47
Std.Dev. 75.97 0.82
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Figure 1. The geographical and topographical situation of Kirsehir in Hirfanli Dam Basin,
Turkey (Zeybekoglu and Akturk, 2021)
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Figure 3. Temporal distribution of annual temperature

The SPI was developed by McKee et al. (1993, 1995) for providing an indicator of drought
severity. The SPEI was developed by Vicente-Serrano et al. (2010) to analyze and track
droughts. The SPEI can be calculated by using the same steps as in the SPI. The details for the
calculation of SPEI and SPI are given in references (Stagge et al. 2015; Trivarombo et al.
2018; Kumanlioglu 2020; Bakanogullari 2020; Pei et al. 2020; Zeybekoglu 2022). The drught
classes are presented in Table 2.

Table 2. Drought classes

Class Values of SPEI and SPI
Moderate drought -1to-1.49
Very drought -1.50 to -1.99
Extreme drouht <-2
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3. RESULTS

The annual drought analyses were made for Kirsehir in the present study by using 50-year
(1968-2017) hydro-meteoroloical records, SPEI and SPI.

Figure 4 shows the results of the SPEI method for Kirsehir. SPEI determined 9 years as
drought conditions. SPEI predicted the moderate and very drought conditions. SPEI methods
show the moderate drought conditions in 2001, 2003, 2004, 2007 and 2014. SPEI results in
this station indicate the very drought conditions in years 1994, 2008, 2013 and 2017.
According to the SPEI results, the most driest years was 2008 and 2017 with —1.72, as seen in
Figure. 4
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Figure 4. The temporal distribution of SPEI

The results for the SPI are given in Figure 5 for Kirsehir. SPI determined 10 years as drought
conditions. The SPI indicate moderate and very drought conditions. The moderate drought
years are 1974, 1982, 1994, 2003, 2004 and 2017. The years 1973, 1984, 2008 and 2013 are
indicated very drought. According to the SPI results, the driest year was 1973 with —1.79, as
seen in Figure. 5
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Figure 5. The temporal distribution of SPI

Table 3 summarizes the drought intensities for the Kirsehir. The all two drought intensities are
listed for the SPEI and SPI.
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Table 3. Summary of droughts by SPEI and SPI

Station SPEI SP1
Extreme Very Moderate Extreme Very Moderate

1974

1994 ;88; 1973 1982

Kirsehir - 2008 2004 - 1984 1994
2013 2007 2008 2001

2017 2014 2013 2003

2017

Drought years were determined in the 1970s, 1980s, 1990s, 2000s and 2010s. As opposed to
the SPEI, the SPI generates drought years in 1970s and 1980s. According to SPEI, it was
determined that the drought years were experienced after the 1990s. Contrary to SPEI, SPI
has determined that the number of dry years experienced after the 1990s is more than before
the 1990s.

4. CONCLUSION

In the present study, the annual drought of Kirsehir was analyzed by using the SPI and SPEI.
In Kirsehir, which has semi-arid climate characteristics, it is thought that drought disasters
will increase with the effect of global climate change. It is obvious that this increase will be in
the severity and duration of the drought. It is necessary to be prepared for disasters caused by
climate change, especially drought.

The public administration, which is responsible for being prepared for climate and extreme
weather events, for sectoral planning, for creating resilient cities according to climate change
conditions, for reducing disaster risks, should carry out the necessary planning studies in
cooperation with all stakeholders.

In today's conditions, the changing dimensions of disasters, their effectiveness in every
geography and the increase in the incidence of disasters have led to the questioning of the
effectiveness of the integrated disaster management strategy. Strategically, integrated risk
management and integrated crisis management should be comprehensively and plans should
be created by meeting the requirements of the technology age with up-to-date information.
The structure of disaster management depends on the policy of the country, the culture of the
society, and the level of economic and development. With the contribution of stakeholders to
integrated disaster management, it can be possible to reduce the effects of disasters, especially
drought.
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ABSTRACT

Drought is one of the disasters that threaten water resources and life as a result of global
climate change. This disaster occurs insidiously, its effect is long-lasting. For this reason,
drought indices have been developed and applied to determine and monitor drought. In this
study, it was aimed to determine the drought by using different methods in the Zara station
located in the Hirfanli dam basin, which has semi-arid climate characteristics in the Central
Anatolian Region of Turkey. Standardized Precipitation Evapotranspiration Index (SPEI),
Standardized Precipitation Index (SPI) and China-Z Index (CZI) were preferred to determine
the drought. Analyzes were carried out to cover the years 1968-2017. According to the results
of all drough indices, 7 years were determined as arid. According to the SPEI and CZI 4 years
are moderately arid, 2 years very arid and 1 year extremely arid. According to the SPI 4 years
are moderately arid, 1 years very arid and 2 year extremely arid. Drought administration and
action plan should be developed by evaluating current water resources and global climate
change. All segments of the society should be included in this plan to be developed, and an
effective combat against drought should be carried out.

Keywords: Disaster Administration, Drought, Drought Indices, CZI, SPEI, SPI

1. INTRODUCTION

Disasters are events that affect every geography and every society. Disaster risks are
increasing with the effect of rapid population growth and climate change throughout the
world. Every geographical region on a global scale is familiar with different types of
disasters. Developing countries are particularly vulnerable to the effects of climate change.
Because the economic, social and environmental systems of developing countries are directly
related to climate change.

As a result of the development of disaster science in the modern age, the concept of "disaster"
has turned into a dynamic structure that includes the dangers and threats to be encountered in
all types of events (Eryilmaz, 2007). Although many different definitions are made in
different disciplines regarding the concept of disaster, administratively, disaster An event
originating from nature, technology or human origin, which causes physical, economic and
social losses for all or certain segments of the society, stops/interrupts life and human
activities, and in which the coping capacity of the affected society is not sufficient". AFAD,
2022d; Presidential Decree No. 4 dated 2018, art.31/b). The United Nations Humanitarian
Organization defines the disaster as "The consequences of natural, technological and human-
induced events that cause physical, social and economic losses for people, affect societies by
stopping/interrupting life and human activities, and that the affected society cannot cope by
using local opportunities and resources". is defined as (UNDHA, 1992).

Drought, which is the most dangerous disaster, has not yet been defined in world literature.
However, the effects of it are felt increasingly in the entire world.
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Generally, human beings become aware of it when water shortage starts (Hejazizadeh and
Javizadeh 2011). Drought, whose effects are widely seen in the entire world, is expressed in
four different ways according to its occurrence as Meteorological Drought, Agricultural
Drought, Hydrological Drought, and Socioeconomic Drought (Wilhite and Glantz 1985; Tate
and Gustard 2000; Mishra and Singh 2010; Zeybekoglu 2022).).

Zara (in Hirfanli Dam basin, Turkey), which is located in the semi-arid climate region where
climate change can be seen due to its location, was chosen as the study area. Drought analyzes
were made by using Standard Precipitation Index (SPI), Standardised Precipitation-
Evapotranspiration Index (SPEI) and China-Z Index (CZI).

2. MATERIAL AND METHODS

In Zara, which has a semi-arid climate, summers are hot and dry, and winters are cold and
snowy. Kirsehir is located in the westernmost part of the Hirfanli Dam Basin, Turkey. The
mean temperature of the Zara is 8.66°C, and the mean annual precipitation is 515.11 mm. In
addition, geographical and meteorological details of the stations are given in Table 1 and
Figure 1. The temporal distribution of precipitation and temperature is given for the basin in
Figs. 2 and 3, respectively.

Table 1. Details of the Hydro-meteorological records of Zara
Kirsehir Precipitation (mm/year) Temperature (°C)

Min. 329.20 (2013) 5.94 (1992)
Max. 700.30 (1988) 11.27 (2010)
Mean. 515.11 8.66
Std.Dev. 87.11 0.91
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Figure 1. The geographical and topographical situation of Zara in Hirfanli Dam Basin,
Turkey (Zeybekoglu and Akturk, 2021)
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Figure 3. Temporal distribution of annual temperature

The SPI was developed by McKee et al. (1993, 1995) for providing an indicator of drought
severity. The SPEI was developed by Vicente-Serrano et al. (2010) to analyze and track
droughts. The SPEI can be calculated by using the same steps as in the SPI. Variations of the
CZI have been used by the Chinese National Climate Center to monitor the drought situation
across the country since 1995 (Wu et al. 2001; Dogan et al. 2012; Jain et al. 2015;
Zeybekoglu 2022). The details for the calculation of SPEI and SPI are given in references
(Stagge et al. 2015; Trivarombo et al. 2018; Kumanlioglu 2020; Bakanogullari 2020; Pei et al.
2020, Zeybekoglu and Akturk 2021; Zeybekoglu 2022). The drught classes are presented in
Table 2.
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Table 2. Drought classes

Class Values of SPEI and SPI
Moderate drought -1to-1.49
Very drought -1.50to -1.99
Extreme drouht <-2

3. RESULTS

The annual drought analyses were made for Zara in the present study by using 50-year (1968—
2017) hydro-meteoroloical records, CZI, SPEI and SPI.

Figure 4-6 shows the results of the CZI, SPI and SPEI for Kirsehir, respectively. CZI, SPI and
SPEI determined 1970, 1994, 2012-2015 and 2017 as drought conditions. All three drought
indices predicted moderate, very and extreme drought conditions.

CZ1 shows the moderate drought conditions in 1970, 1994 and 2014-2015. CZI results in this
station indicate the very drought conditions in years 2012 and 2017. From the CZI results, the
driest year (extreme drought) was 2013 with —2.18, as seen in Figure 4.
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Figure 4. The temporal distribution of CZI

SPI shows the moderate drought conditions in 1970, 1994, and 2014-2015. SPI results in this
station indicate the very drought conditions in year 2017. According to the SPI results, the
driest years (extreme drought) were 2012-2013 with —2.15 and 2.39, as seen in Figure 5,
respectively.
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The SPEI indicate the moderate drought years are 1970, 1994 and 2014-2015. The years 2013
and 2017 are indicated very drought. According to the SPEI results, the driest year was 2012
with —2.12, as seen in Figure 6.
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Figure 6. The temporal distribution of SPEI

Table 3 summarizes the drought intensities for the Zara. The all three drought intensities are
listed for the SPEI and SPI.

Table 3. Summary of droughts by CZI, SPI and CZI

Station SPEI SPI CZ1
Extreme Very Moderate Extreme Very Moderate Extreme Very Moderate
1970 1970 1970
2013 1994 2012 1994 2012 1994
Zara 2012 5517 2014 203 27 2014 2013 5017 2014
2015 2015 2015

Drought years were determined in the 1970, 1994 and 2010s. CZI, SPI and SPEI have
determined that the number of dry years experienced after the 2010s more than before.
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4. CONCLUSION

In the present study, the annual drought of Zara was analyzed by using the CZI, SPI and
SPEI In Zara, which has a semi-arid climate, it is thought that fluctuations in precipitation
and temperature will be experienced more severely and effectively due to the effect of global
climate change. It is expected that the impact of the drought disaster will increase with these
changes and fluctuations. It is obvious that this increase will be in the severity and duration of
the drought. It is necessary to be prepared for disasters caused by climate change, especially
drought.

The public administration, which is responsible for being prepared for climate and extreme
weather events, for sectoral planning, for creating resilient cities according to climate change
conditions, for reducing disaster risks, should carry out the necessary planning studies in
cooperation with all stakeholders.

In today's conditions, the changing dimensions of disasters, their effectiveness in every
geography and the increase in the incidence of disasters have led to the questioning of the
effectiveness of the integrated disaster management strategy. Strategically, integrated risk
management and integrated crisis management should be comprehensively and plans should
be created by meeting the requirements of the technology age with up-to-date information.
The structure of disaster management depends on the policy of the country, the culture of the
society, and the level of economic and development. With the contribution of stakeholders to
integrated disaster management, it can be possible to reduce the effects of disasters, especially
drought.
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Abstract

The study was conducted to investigate brucellosis and chlamydiosis in horse farms located in
Aghstafa and Agjabadi regions of Azerbaijan. Blood samples were taken from 171 horses and
tested using Rose-Bengal (platelet-agglutination) and Enzyme-Linked Immunosorbent Assay
(ELISA) tests. Apparent and true prevalence levels were calculated. The apparent prevalence
(Wilson cl) for Chlamydiosis was 0.0256%CI195[0.0071;0.0888]; for Brucellosis Apparent
prevalence (Wilson Cl) 0.0058% CI95[0.001;0.0324]. Infected animals were quarantined, and
preventive measures were taken.

Keywords: monitoring, apparent, prevalence, Immunosorbent

Abbreviation

AP - Apparent Prevalence

CF — Complement Fixation

CI - Confidence Intervale

CL — Confidence Level

ELISA - Enzyme-Linked Immunosorbent Assay
OIE — World Organization for Animal Health
RBP - Rose-Bengal Probe

RID - Reproductive infectious diseases

TP — True Prevalence

VSRI - Veterinary Science and Research Institute
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Introduction

Infectious diseases are a threat caused by the complex interaction of humans, animals, and the
environment and seriously affect health. Preventive measures are applied to reduce these
threats, and seromonitoring is an example of these actions'. Seromonitoring programs are
carried out with the aim of observing threatening diseases, early detection of disease events,
increasing the effectiveness of precautionary measures and monitoring the result of
vaccination?.

Brucellosis: a zoonotic disease of humans and animals, is included in the list of highly
dangerous pathogens. There are several serotypes of brucellosis: Br. abortus, Br. melitensis,
Br. suis, Br.canis and others. Brucellosis in horses is caused by Br.abortus and Br.suis causes
and most often manifests itself in the form of fistulous. Infected horses may not show signs of
illness for up to two years after exposure®. The chronic course of the disease, the late
development of clinical symptoms, postpone early detection and causes the spread of
infection. The main reason for the disease is the close keeping of animals *°. Equine
brucellosis can lead to misdiagnosis because the infection is asymptomatic with secondary
signs: for example, supra atlantal bursitis, hygroma, a capsule filled with a viscous substance,
and occasional epididymitis in stallions>®®. Results of “Identification and molecular
characterization of Brucella abortus and Brucella melitensis isolated from milk in cattle in
Azerbaijan” research suggest that the current vaccination campaign in small ruminants should
be monitored by performing serology on animals a month after vaccination to assess
vaccination coverage and vaccine efficacy’. In addition, the isolation of B. abortus raised the
question of whether vaccination against B. abortus infection in cattle should be considered.
Analysis of the smaller subset of persons who had farms showed that persons with farms and
keeping small ruminants increased the risk of positivity but keeping only cattle was not
associated with risk'°.

Chlamydiosis is one of the most common zoonotic and animal diseases
(https://cordis.europa.eu/project/id/855/es). Ch. trachomatis is the serotype that infects
humans, but the species of domestic and wild animals are not less important: Ch. suis, Ch.
abortus, Ch. pecorum, and Ch. psittaci cover a wide range of hosts (pigs, sheep, cows, horses
and birds) '"!2. The disease has a chronic course and is recorded with abortive cases. In
general, vaccination against the disease is not carried out, and infected animals are sent to
forced slaughter. Diagnosis and control of chlamydiosis in horses are complicated, as they
carry out the pathological process in latent or chronic form. For this reason, antibodies cannot
be detected by epidemiological studies, clinical symptoms, or other methods. Therefore,
specific prevention of chlamydia infection in horses remains underdeveloped.

The main goal of the research was to provide sero monitoring, detected incidence and
prevalence of reproductive infection diseases among Garabagh and Dilbaz horses, and
implement preventive measures.

Material and methods

The research area was selected in accordance with the the Science Development Foundation
under the President of the Republic of Azerbaijan, “Science-Education-Industry" Grant
project: Ne EIF-MQM-ETS-1-2020-1(35)-3191.

283 Garabagh horses are kept in the Garabakh equestrian complex. 14 of them are stallions,
50 mares, and 31 foals. To determine the incidence of reproductive infectious diseases in
farms, the number of samples to be taken was first determined. For this purpose, the
measurement and observation power module of the Epiinfo 7 program was used.

38



2. INTERNATIONAL CONGRESS ON ENVIRONMENT, DISASTER AND FOREST
WEB: https:// www.ispecongress.org/cevrebilimleriveorman
E-MALIL: ispeckongreleri@gmail.com

The population was divided into 5 clusters with a confidence interval of 95% for observation,
an expected minimum prevalence of the disease of 10%, an acceptable margin of 5%, and a
design effect is one. At that time, the program required a total of 93 samples, 19 in each
cluster.

The Dilbaz Equestrian Complex was keeping 180 Dilbaz horses. Among them are 25
stallions, 35 mares, and 35 foals. The number of samples to be taken to determine the
incidence of reproductive infection diseases in these farms was first determined. For this
purpose, the measurement and observation power module of Epiinfo 7 program was used. The
population was divided into 5 clusters with a confidence interval of 95% for observation, an
expected minimum prevalence of the disease of 10%, an acceptable margin of 5%, and a
design effect of 1. The program required a total of 78 samples, 16 in each cluster. Thus, 93
samples of 283 heads of horses were taken from the Garabakh equestrian complex, and 78
samples were taken from the Dilbaz equestrian complex [Figure 1]. Online epitools were
used for the calculation of Apparent Prevalence and True Prevalence.

Confidence Cluster Total

z Confidence Cluster Total

Population size 283 Level Sze Sample Population size 180 Level Size Sample
80% 49 49

80% 5 45

Expected frequency: 10/% 90% 72 2 Expected frequency: 10 % 90% 63 63

95% a3 a3
05% 78 78

Acceptable Margin of

foce 5% Acceptable Margin of 5%

Error
97% 106 106 97% 87 87

Design effect: 1,0 2% 20 =0 Design effect 1,0 99% 103 103

99.9% 164 164

99.9% 123 123
Clusters: 1 1

99.99% 186 186 Clusters:

99.99% 135 135

Figure 1 Sample size calculation

Collection of samples

Equine blood sampling was performed using sterile 10ml vacuum tubes (BD, Franklin Lakes
NJ, USA) according to the IACUC (University Veterinarian and reviewed by Virginia Tech
IACUC)[Figure 2]. 78 samples were collected from "Dibaz" horse breeding, and 93 samples
were collected from "Garabag" horse breeding. The blood samples were delivered to the
Veterinary Science and Research Institute [VSRIJaccording to the cold chain principle [Figure
3].

,/ ,

Figure 2 Blood samﬁing proces
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Figure 3 Packaging of tubes

Sample handling and preparation.

Sera were separated from the whole blood that entered the laboratory, collected in 2 ml
cryotubes, each one was labeled with an identification code and transferred to the -20C in the
freezer. After testing, sera were placed in a -70 C freezer.

During laboratory analysis, frozen sera were thawed at room temperature, vortexed, and 100
ul aliquots were prepared from each sample.

Brucellosis: Serological diagnosis

Rose bengal (RBP) and ELISA were used for serological diagnosis. The RBP antigen was
prepared by VSRI. This test is considered screening in the diagnosis of brucellosis according
to OIE guidline. Samples and reagents were brought to room temperature (22 + 4°C). The
antigen bottle was carefully mixed to form a homogeneous suspension. 30 pl of serum sample
was added to a twenty-five sample plate. 30 pl of Rose Bengal antigen was added to the test
serum sample. The Rose Bengal antigen and serum sample were mixed thoroughly using a
new mixing rod for each. The process was compared using a positive and negative control.
The plate was gently shaken for 4 minutes. Agglutination results were checked and read by
visual inspection. The presence of agglutination (antibodies present) was a seropositive (+)
result, and the absence of agglutination (no antibodies) was a seronegative ( -) was considered
the result. According to the test result, one of the samples was positive (Figure 3). Therefore,
ELISA was used as a confirmatory test.
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FigureUS Process of cELISA

cELISA kits were made "Bionote" for detection of specific antibodies in the sera. All reagents
and samples were taken to room temperature before testing. The sample, amplification
conjugate and buffer solution were added to the prepared solid tablet and incubated. The
tablet was washed with 10% detergent and the secondary conjugate was added and incubated.
At the last stage, after washing the tablet, substrate and finally stop were added and read in a
spectrophotometer at a wavelength of 450 nm.

Chlamydiosis: Serological diagnosis

"ID Screen® Chlamydophila abortus Indirect Multi-species" kit manufactured in the
Netherlands was used for the ELISA for detection of specific Chlamydiosis antibodies. The
examination was carried out according to the instructions [Figure 4].

Biosecurity and biosafety regulations.

Collection, packaging, and transportation of samples were carried out in accordance with
biosafety rules (Chapter 1.1.4 Biosafety and biosecurity: Standard for managing biological
risk in the veterinary laboratory and animal facilities).

Ethical report: Blood from animals was collected in accordance with the bioethical and
standard procedures of the "Bioethics Committee of the Azerbaijan National Academy of
Sciences".

Result

In general, a positive result was found in 1 out of 171 samples against brucellosis with RBP in
"Dilbaz" Equestrian farm. For confirmation, the sample was tested by ELISA and the result
was negative. Specific antibodies were detected in 2 (3.7%) (S/P% - 58 and 94) AP is 0.0256
95%CI1[0.0071; 0.0888], samples in "Dilbaz" Equestrian farm against chlamydiosis

1 2 3 1 2 3
A 0.055 0.262 0.072 |A 24.06982| 6.614607
B 0.054 0.08 0.121 |B 7.349564| 11.11621
C 0.097 0.065 |C 8.911346| 5.97152
D 0.084 D 7.717042
E 0.074 0.063 E 6.798346| 5.787781
F 0.289 0.203 F 26.5503| 18.64952
G 0.086 0.075 G 7.900781| 6.890216
H 0.086 0.105 H 7.900781| 9.646302
0.0545
1.0885
PC/NC 19.97248

Table 1 Calculation table of the ELISA results
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Calculation of Estimated true prevalence for Chlamydiosis were taken sample size 78, number
positive 2, test sensitivity 0.95, test specificity 0.88, confidence level 0.95 CI type for AP
Wilson, CI type for TP Blaker [Table 2].

LOWER UPPER 95

ESTIMATE 95 % CL % CL

APPARENT PREVALENCE (WILSON CL) 0.0256 0.0071 0.0888

TRUE PREVALENCE (BLAKER CL) -0.1137 -0.1361 -0.0376
POSITIVE PREDICTIVE VALUE -4.212
NEGATIVE PREDICTIVE VALUE 1.0058
LIKELIHOOD RATIO +VE 79167
LIKELITHOOD RATIO -VE 0.0568

Table 2 Prevalence level of Chlamydiosis of equestrian farms

Apparent prevalence has an estimated number of 0.0256 but True Prevalence is under zero so
it should provide future investigation

Positive predictive value is the proportion of cases giving positive test results who are already
sick. This characteristic can predict how likely it is for someone to truly be patient, in case of
a positive test result(Safari et al., 2015).

Positive predictive value=TP/TP+FP

Negative predictive value:

Negative predictive value is the proportion of the cases giving negative test results who are
already healthy. It is the ratio of subjects truly diagnosed as negative to all those who had
negative test results (including patients who were incorrectly diagnosed as healthy). This
characteristic can predict how likely it is for someone to truly be healthy, in case of a negative
test result.

Negative predictive value=TNTN+FN

Cl plot

Prevalence estimates and95 % CL

Tue Prevalence {BlakerCL) =

Apparent Prevalence F

| I I I
0.00 0.02 0.04 0.06 0.08

Prevalence estimate

Plot of prevalence and predictive values
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True and apparent prevalence and positive and negative predictive values
Dotted lines are95 % BlakerCL for estimated true prevalence

e | N
o -
- —
g °
S o
Q
2 ©
g o
2
Qe
U e
g o
K
m
o
a. ™~
g
i ——  Apparent Prevalence
[ = Eima
g 7 . ,/f’ o . — Negative predictive value
| | I I |
0 10 20 30 40
Number positive
Prevalence of brucellosis, Sample size 171, number positive 1, test sensitivity 0.98,
test specificity 0.7, confidence level 0.95, CI type for AP Wilson, CI  type for TP
Blaker
ESTIMATE LOWER 95 % CL UPPER 95 % CL
Apparent prevalence (Wilson cl) 0.0058 0.001 0.0324
True prevalence (Blaker cl) -0.4326 -0.4407 -0.3936
Positive predictive value -72.4912
Negative predictive value 1.0087
Likelihood ratio +ve 3.2667
Likelihood ratio -ve 0.0286

Cl plot
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Prevalence estimates and95 % CL

Tue Prevalence {BlakerCL) =

Apparent Prevalence 1 b (o]
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The plot of prevalence and predictive values

True and apparent prevalence and positive and negative predictive values
Dotted lines are95 % BlakerCL for estimated true prevalence
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Discussion

Brucellosis disease is widespread all over the world, especially in the Middle East, it is one of
the main problems for humans and animals'?. In Azerbaijan, brucellosis disease is considered
an endemic disease of large and small horned animals !°. The researched areas are not located
close to each other, however, the movement of people, animal migration, etc. factors increase
the likelihood of the disease spreading to other farms.
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According to the research carried out by VRSI, brucellosis-causing disease among horses has
not been recorded in recent years, but chlamydiosis is on the list of infections that are often
found among domestic animals (www.beti.az). Serological methods are the main examination
methods in the diagnosis of brucellosis and chlamydia and are based on various tests such as
RBP, ELISA and CF. All tests have certain limitations in terms of specificity and sensitivity.
RBP and ELISA are generally more sensitive than CF 3.

Rose Bengal positive and ELISA negative allows us to conclude that the animal is newly
infected.

The so-called gold standard methods are used to evaluate the diagnostic sensitivity and
specificity of the test. In this way, it is confirmed that the animals in which the pathogen has
been detected are indeed fed up. Since there is no gold standard in diseases such as brucellosis
and chlamydia !4,

Close cooperation between institutes and farms and infectious disease control research can be
improved. Conducting seromonitoring is one of the important preventive measures to prevent
the spread of diseases. Through this research, we hope to demonstrate the value of farm-based
research.

Outcomes

1. Reproductive infectious diseases [RID] were observed on the farms;

2. The Apparent and true prevalence calculated for brucellosis and chlamydiosis;

3. Apparent prevalence of Chlamydiosis is higher than brucellosis

4. True prevalence level is negative probably it is the related amount of positive results

5. The small number of positive results does not allow to correctly estimate the PPV
indicators
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KOCAELI BOLGESINDEKI TAS OCAKLARINDAKI KiREC TASLARININ
SERBEST BASINC DAYANIMI VE ULTRASONIK DARBE HIZI ARASINDAKI

ILISKILER
Ercan KOSEMEN
Kocaeli Biiyiiksehir Belediyesi, Fen Isleri Daire Baskanligi, Asfalt Uretim Ve Laboratuvar
Sube Miidiirliigi

ORCID: 0000-0002-4556-3056

OZET

Bu ¢alismada Kocaeli Bolgesi ve civarinda bulunan Tag Ocaklarinin dogal hallerinin fiziksel
ozellikleri incelenmistir. Incelenen fiziksel dzellikleri arasindaki karsilastirmalar yapilmistir.
Olgiimlerde 31 adet numune kullamilmistir. Caligmalar jeolojik olarak kirectaslarinda
yapilmistir. Yapilan incelemelerde Ultrasonik Darbe Hizi (UPV) ile Tek Eksenli Basing
Dayanimi (UCS) arasinda, elektrik direnci ve sarjabilite arasinda giiclii korelasyonlar
saglanmigtir. Parametreler incelendiginde Ultrasonik Darbe Hizi UPV, Tek Eksenli Basing
Dayanimi UCS deki artigla artar, 6zdireng (ohm.m) azaldik¢a azalir, yine 6zdirengler sarj
edilebilirligin artmasiyla (mV/V) azalir.

Test sonuclarina gore parametreler arasinda 0,50 ile 0,66 arasinda korelasyonlar saglanmistir.
Anahtar Kelimeler: ultrasonik darbe hizi (upv) , tek eksenli basing dayanimi (ucs),
elektriksel 6zdireng,

THE RELATIONS BETWEEN ULTRASONIC PULSE VELOCITY AND UNIAXIAL
COMPRESSIVE STRENGTH LIMESTONE IN QUARRY IN KOCAELI REGION

ABSTRACT

In this study, the physical properties of the natural state of the Stone Quarries in and around
Kocaeli Region were examined. Comparisons between the examined physical properties were
made. 31 samples were used in the measurements. The studies were carried out in limestones
geologically. In the examinations, strong correlations were obtained between Ultrasonic Pulse
Velocity (UPV) and Uniaxial Compressive Strength (UCS), electrical resistance and
chargeability. When the parameters are examined, UPV increases with the increase in UCS,
decreases as the resistivity decreases, and again the resistivities decrease with the increase of
the chargeability.

According to the test results, correlations between 0.50 and 0.88 were obtained between the
parameters.

Keywords: ultrasonic pulse velocity (upv), uniaxial compressive strength (ucs), electrical
resistivity,Chargeability
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Epilobium angustifolium FENOLIK EKSTRAKTININ MANTAR YUZEYINDE
KORUYUCULUGUNUN ARASTIRILMASI
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Abstract

Foodborne infections cause diseases that can be fatal to human health. For this reason, food
additives or preservatives are used in the food industry to reduce the risk of transmission of
pathogens. Today, natural antimicrobial agents are more preferred instead of many synthetic
food additives. For this reason, plants are used as natural antimicrobial agents. Among these
plants, Epilobium angustifolium is in the Onagraceae family and can be found in almost all
continents of the world. It grows in streams and lakes, rocky places, meadows, forests, and
marshes in our country. In this study, the antimicrobial effect of the extract obtained from the
E. angustifolium plant against Escherichia coli, Staphylococcus aureus, Acinetobacter
baumannii, and Candida albicans microorganisms was investigated by Agar Well Diffusion
method. When pathogens are exposed to E. angustifolium extract, whether their sensitivity is
permanent or temporary (tolerant) was tested by the TDtest (Tolerance Disc Test) method.
Accordingly, the sensitivity of the microorganisms continued in the presence of E.
angustifolium extract and even at the end of the incubation period of 48 hours. No resistance
was detected against E. angustifolium extract in S. aureus, E. coli, A. baumannii, and C.
albicans microorganisms. All microorganisms were sensitive to E. angustifolium extract. The
efficacy of E. angustifolium extract on the inactivation of the E. coli strain inoculated with the
mushroom was evaluated using the immersion incubation method. 100 pL and 150 pL of E.
angustifolium caused an almost 2 log (99%) reduction in the number of E. coli on the
mushroom. Also, a mixture containing 10% gelatin (Dr Gusto), 3.5% glycerol (Sigma 98%)
and (10-15%) extract was used to prepare the E. angustifolium extract-loaded hydrogel
solution. The mushroom surface was coated with the obtained E. angustifolium hydrogel and
time-dependent deterioration was followed. As a result, it has been shown that the mushroom
surface can be protected for a long time with E. angustifolium phenolic extract.

Keywords: Epilobium angustifolium, Food preservative, Antimicrobial activity
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Ozet

Gida kaynakli enfeksiyonlar insan sagligi i¢in 6liimciil olabilecek hastaliklara neden olur. Bu
nedenle gida endiistrisinde patojenlerin bulasma riskini azaltmak i¢in gida katki maddeleri
veya koruyucular kullanilmaktadir. Birgok sentetik gida katki maddesi yerine giliniimiizde
dogal antimikrobiyal ajanlar daha c¢ok tercih edilmektedir. Bu nedenle bitkiler dogal
antimikrobiyal ajan olarak kullanilmaktadir. Bu bitkiler arasinda E. angustifolium Onagraceae
familyas1 ve diinyanin hemen hemen tiim kitalarinda bulunabilir. Ulkemizde dere ve gol
kenarlarinda, kayalik yerlerde, ¢ayir, ormanlarda, ve batakliklarda yetisir. Bu calismada, E.
angustifolium bitkisinden elde edilen ekstraktin Escherichia coli, Staphylococcus aureus,
Acinetobacter baumannii, ve Candida albicans mikroorganizmalarina karsi antimikrobiyal
etkisi agar kuyucuk diflizyon yontemi ile arastirildi. Patojenler E. angustifolium'e ekstraktina
maruz kaldiklarinda hassasiyetlerinin kalic1 veya gecici (toleransli) olup olmadigi TDtest
(Tolerance Disc Test) yontemi ile test edildi. Buna gore, E. angustifolium ekstrakt1 varliginda
ve inkiibasyon siireleri 48 saatin sonunda dahi mikroorganizmalarin hassasiyetleri devam etti.
S. aureus, E. coli, A. baumannii, ve C. albicans mikroorganizmalarinda E. angustifolium
ekstraktina karsi bir direng tespit edilmedi. Tim mikroorganizmalar E. angustifolium
ekstraktina karsi hassasti. E. angustifolium ekstraktinin, mantar ylizeyine asilanmis E. coli
susunun inaktivasyonu iizerindeki etkinligi daldirma inkiibasyon metodu kullanilarak
degerlendirildi. E. angustifolium’i 100 pL ve 150 uL’si, mantar iizerindeki E. coli sayisinda
neredeyse 2 log (%95) azalmaya neden oldu. Ayni1 zamanda, E. angustifolium ekstrakt yiikli
hidrojel ¢ozeltisinin hazirlanmasi icin %10 jelatin (Dr Gusto), %3,5 gliserol (Sigma 98%) ve
(%10-15) ekstrakt iceren bir karisim kullanildi. Elde edilen E. angustifolium hidrojeli ile
mantar ylizeyi kaplandi ve zamana bagli bozulma takip edildi. Sonug¢ olarak mantar ylizeyinin
E. angustifolium fenolik ekstrakti ile uzun siire korunabilecegi gosterilmistir.

Anahtar Kelimeler: Epilobium angustifolium, Gida koruyucu, Antimikrobiyal aktivite

INVESTIGATION OF THE PROTECTION OF Epilobium angustifolium PHENOLIC
EXTRACT ON MUSHROOM SURFACE

INTRODUCTION

Among the medicinal plants, Epilobium angustifolium belongs to the Onagraceae family. The
Onagraceae (Earring Flower) family is very rich and widespread in the world, includes genera
and species. In general, the genus Epilobium is called “Yaki” grass among the people.
Epilobium species can be found on almost all continents of the world. It lives in the temperate
and high mountain belt. In our country, it grows on the banks of streams and lakes, in open
forests, on rocky places, in meadows and marshes (Aslan, 2010). Cultivated forms of this
plant are found in some botanical gardens of the world (Plant Finder, 2022). Epilobium
species were known that they have a great wound healing activity. Hyperoside was found as
the primary active compound in parts of E. angustifolium such as leaves and petiole
(Karakaya et al., 2020). There has been limited research on Epilobium angustifolium studies
in the food field. It has been reported to be used in soups and salads (Kalle et al., 2016).
Young sprouts can be made into a salad or cooked. The root can also be eaten raw or cooked,
or dried to powder. The body part is gelatinous, can be added to soups as a seasoning, has a
laxative effect, so it should not be eaten on an empty stomach. Tea is made from the dried
leaves. It can be consumed as jam (Sayik, 2007). It has been suggested to be used as a food
additive due to its antimicrobial properties. It is stated that E. angustifolium can be considered
as an important natural antioxidant source, which prevents or minimizes lipid peroxidation in
foods, extends the shelf life of drugs and foodstuffs, and partially as an antibacterial agent for
foods (Kavaz et al., 2021).
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Hydrogels are semi-fluid, soft or slightly rigid structures of cross-linked hydrophilic
polymeric network (Ahmed, 2015). Physical hydrogels include hydrogen bonds of
hydrophilic polymer networks, hydrophobic interactions, van der Waals interactions and ionic
strengths, etc. includes hydrogels with non-covalent bonds. These include biomedical and
food applications of hydrogels based on starch (Chen et al., 2019), pectin (Mehrali et al.,
2019) or soy protein polysaccharide (Birch et al., 2015).

The aim of this study is to evaluate the antimicrobial activity of the acetone extract of the E.
angustifolium plant, which is widely used for medicinal purposes. At the same time, the plant
was used as a food coating hydrogel and the bacterial inhibition was calculated
logarithmically. The food to be chosen is mushroom and it is aimed to cover the mushroom
surface with this plant’s hydrogel.

Materials and Methods

Preparation of the extract

The plant was collected from the stream side of Camliyayla Giilbahgesi station in 2021. After
drying, it was ground and 100 g/mL extracts (24 h) were prepared in acetone. It was then
filtered and used for experiments.

Antimicrobial screening
The inoculums of Staphylococcus aureus, Escherichia coli, Acinetobacter baumannii, and
Candida albicans were prepared in 3 mL Tryptic soy broth for bacteria and 3 mL Sabouraud
Dextrose Broth for yeasts and they incubated at 37°C during overnight. After one day
incubation, the microorganism suspensions were adjusted to 0.5 McFarland Turbidity and
stored at +4 °C until tests.

Well Diffusion test and Modified TD test

According to well diffusion test, 6 mm wells are opened in the solid medium first and
microorganisms are cultivated on the entire medium surface. 50 pL samples were placed in 6
mm wells. All samples were incubated for 24 hours at 37°C. The results were evaluated by
measuring the zone diameters in the Images program.

TD (Tolerance Disc Test) test was created by expanding the disc diffusion with a few simple
techniques. This method consists of two steps: For this, 6mm diameter wells were drilled into
the middle of Mueller—Hinton agar plate, and the cultures at the stationary phase were spread
the plates. The 50 pL (0.1g/mL ) of E. angustifolium extract was placed in the wells and
incubated at 37°C for 24 hours. Then, as second: 50 pL glucose solution of 10% was placed
in the well, which discharged because of the diffusion of the extract into the agar. The petri
dishes were re-incubated during 37°C for 24 hours and IZs was measured again and compared
with the clear zone in the primary step. TD test, which E. angustifolium extract was replaced
with the glucose, allows re-growth and detection of the surviving microorganisms on the agar
surface. According to this method, it is interpreted as susceptible strain if inhibition zone were
found around the well after glucose addition (Gefen et al., 2017).

Coating the mushroom surface with the extract

Inactivation of the E. coli strain inoculated on the mushroom surface 1 cm? pieces of the
mushroom were prepared and sterilized using alcohol and hydrogen peroxide. For this, the
mushroom was dipped in ethanol and hydrogen peroxide, respectively, and dried in a sterile
environment. 10 ul of E. coli (Mcfarland) was inoculated on it and then dried. Then, the
extract was dripped onto it and samples were taken after 15 minutes, transferred to a
stomacher bag containing 1 ml of phosphate buffer and homogenized for 2 minutes.
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Bacteria count was calculated logarithmically using serial dilution on the agar surface. The
same procedure was performed using water instead of the extract (negative control) (Palmer et
al., 2001).

A mixture containing 10% gelatin (Dr Gusto), 3.5% glycerol (Sigma 98%) and (13%) extract
was used to prepare the E. angustifolium extract-loaded hydrogel solution. The hydrogel-
converted E. angustifolium extract was transferred to a beaker while hot and the mushroom
was immersed in the beaker. Fungi were immersed in the prepared gel solution and 10-day
controls were made. The experiment is repeated 3 times, the most obvious results are
photographed.

Statistical analysis

Statistical analyses and significance were measured by Tukey test in one way analysis of
variance for 1Zs using SPSS 25. Differences were considered significant at p < 0.05.

RESULT and DISCUSSION

The results showed that E. angustifolium extract was effective against 4. baumannii, E. coli,
S. aureus and C. albicans by agar well diffusion method (Table 1). There was no statistically
significant difference between the 1Zs of E. angustifolium against the pathogens. The highest
inhibition zone was found with 23.0 mm on C. albicans while the lowest IZ with 11.5 mm on
S. aureus and also it was 13.2 mm on A. baumannii and 22.4 mm on E. coli at the end of the
24-h incubation by agar well diffusion test (p<0.05). At the end of the 48-h incubation, the
inhibition zones were not changed and all pathoges were susceptible (Table 1).

Table 1: I[Z (mm) of E. angustifolium extract against A. baumannii, E. coli, S. aureus and C.
albicans. Res: Response of microorganisms in step 2 according to TDTest, S: Susceptible
strain

Microorganisms 1Z. (48 h)-Res

1Z. (24 h)
A. baumannii 13.2%£3.6 13.2* £3.6-S

E. coli 22.4*+£3.6 22.4* £3.6-S
S. aureus 11.52+2.5 11.52+2.5-S
C. albicans 23.024+2.3 23.0* +£2.3-S

The average 1Zs were expressed with the standard deviation (+) and significance level
(ANOVA, 25; 0.05, Tukey test). Values on the same column with the same superscript letters
don’t differ statistically at the 0.05 level.

Similarly, in a study, the anti-microbial effects of E. angustifolium, ethanol extract on gram-
positive and gram-negative bacteria, yeasts and fungi were determined in vitro. The dry
extract showed anti-microbial effect. E. angustifolium inhibited a broad spectrum of bacteria,
yeasts and fungi (Battinelli et al., 2001). Yiiksel et al., (2021) demonstrated E. angustifolium’s
effectiveness against S. aureus as 7.0 mm and E. coli as 8§ mm. Previous studies have shown
that its activity is due to the synergistic effect of multiple compounds, not from a single
component in the aromatic plant (Lee and Bae, 2017). It has been stated that the phenolic
compounds responsible for the activity (Kavaz Yiiksel et al., 2021). The highest logarithmic
reduction and percent inhibition on the pathogens were shown as 2 CFU.cm™ Log and 99%
with 150 pL of the plant, respectively, in E. coli, while the lowest logarithmic reduction and
percent inhibition were 0.4 CFU.cm™ and 66%, respectively, with 50 pL of the plant.
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In the 100 pL of the extract, logarithmic reduction and percent inhibition were 1.8 CFU.cm™
and 98.6%, respectively (Table 2).

Table 2: Log reduction in E. coli exposed to E. angustifolium on the mushroom surface.

E. coli
50uL  100uL 150 uL
Log reduction (CFU/cm?) 0.4 1.8 2
Percent reduction (%) 66 98.6 99
Control* ~1.5x 108

*Starting population

Covering the mushrooms with E. angustifolium hydrogel and some of the 10-day observations
were photographed (Figure 1). According to the figure, the hydrogel coating of the
mushrooms gave a shine to the surface and the direct contact with the air was cut off
compared to the control. After a few days, deterioration was observed in both mushroom, but
blackening was greater in the uncoated mushroom.

1.GUN

3.GUN .

5.GUN ‘

Figure 1. 10-day change in mushroom surface with hydrogel (a,c,e,g) and non hydrogel
(b,d,f,h).

10.GUN
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As a result, E. angustifolium with antimicrobial potential can be used in food coatings to
extend the shelf life of foods and to inhibit pathogens. Furthermore, more studies is needed.
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ABSTRACT

The real interest in the development and usage of fungicides started with the discovery of
Bordeaux mixture by Millardet in 1885 for the control of grape downy mildew in France.
Presently, more than 150 fungicidal compounds are used to manage diseases. During the past
decade, more novel compounds with different modes of action notably Phenylpyrroles,
Probenazole, Anilinopyrimidines, Quinolines and more important Strobilurin have been
developed by different companies. These are generally effective at low doses and possess
novel target sites.

Generally the old generation fungicides possess multisite mode of action where, new
generation fungicides possess target site specific mode of action viz., affecting mitosis and
cell division, signal transduction, methionine biosynthesis, respiration or carboxamides, sterol
biosynthesis. Effective plant disease management due to such new generation fungicides like
Ethaboxam, Strobilurin, Boscalid etc., was well documented. To maintain their effectiveness
and to minimize their effect on human health and on the environment, they should be used in
a rational and informed way.

Keywords: Bordeaux mixture, Fungicide, Strobilurin.
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ABSTRACT

Purwaceng is a commercial herbaceous 1 plant whose roots are medicinal as an aphrodisiac,
diuretic, and tonic. The plant is native to Indonesia that lives endemic to mountainous areas
such as the Dieng plateau in Central Java, Mount Pangrango in West Java, and mountainous
areas in East Java. The purwaceng population is already rare because it has undergone
massive genetic erosion, currently the plant is only found in the Dieng plateau.

Based on several studies from the purwaceng plant, purwaceng content was found such as
coumarin derivatives, sterols, saponins, and alkaloids. Data from the Research Center for
Medicinal and Aromatic Plants shows that other purwaceng content is lomonene compounds,
kafaet acid, skualena, dianethole, isoorientin, anisketone, and hydrokinone. Based on the
content in it, purwaceng is also believed to be one of the aphrodisiacs.

Purwaceng is included in herbal plants that can provide various health benefits, including:
increasing male virility, increasing female sexual desire, overcoming fungal infections,
improving blood circulation, pain and fever relief, preventing cancer and tumors, maintaining
muscle health, increasing stamina, and anti-cold medicine. To get noticeable efficacy,
Purwaceng should be taken regularly for 7-15 days. In addition, this plant is also efficacious
in warming the body, nerves and muscles, eliminating colds and soreness, promoting
urination, analgetic drugs (relieving pain), lowering heat, deworming, antibacterial and anti-
cancer. The original Purwaceng has a distinctive taste, which is spicy, which is produced by
its roots and seeds.

Keywords: medicinal plant, aromatic, purwaceng
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COMBATING THE HEALTH IMPACT OF IMPROPER WASTE DISPOSAL
THROUGH EFFECTIVE APPLICATIONS OF THE PRINCIPLES OF
SUSTAINABLE WASTE MANAGEMENT

Adediran Morayo Busayo
Department of Integrated Science Adeyemi College of Education

Abstract

Sustainable development defined as the development that meets the needs of the present
without compromising the ability of future generations to meet their own needs cut across all
aspect of human life. Attaining good health and well being for all, the third global
sustainability goal, which includes reduction of maternal mortality, ending all preventable
deaths, fighting communicable diseases among others is greatly achieved if sustainable waste
management principles such as reduce, reuse, recycle, recover and dispose safely are put into
practice. This paper discus the various health hazards accelerated by improper waste
management such as Cholera, Malaria, E. coli infections, Lassa fever, Typhoid fever, Yellow
fever, Zika virus etc. and how the principles of sustainable waste management may be applied
to ensuring the achievement of the global goal, seeking good health for all.

Keywords: Sustainable, Good health, Hazards, Waste management
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Abstract

The modern world is spontaneously experiencing the impacts of new technological exploits of
all manners. These evoking technologies are rapidly superseding millions of conventional
appliances in innumerable agro-based industries despite of their adverse impacts on the
farmland. Managing electronic waste (e-waste) is a global concern as relates to the spread of
pollution in prescribed landfills, seldom used as farmland. E-waste contain toxic metals such
as mercury, lead, cadmium and many others, which contaminates the soil incurring poor
growth and long lasting consequences in the healthy productivity of meadow, grasslands and
feed crops, respectively. This paper is a descriptive survey of the concept of E-waste. The
study focuses on E-waste and its management strategies on farmland. In order to gather
relevant information for this study, questions were administered to respondents using online
Google form questionnaire instrument which were collated and subjected to reliability
analysis. Conclusively, recommendations were made.

Keyword: Electronic waste, Management, Technology, Landfills, Farmland.

INTRODUCTION

There are enumerable factors having either direct or indirect effects on grasslands, forage
crops and overall farmland, one of which is resulted from the disposal of garbage. The term e-
waste as applied to electrical and electronic waste material includes but is not limited to office
electronic devices, electronic toys computers, television sets, mobile phones, refrigerator and
other entertainment devices. Managing electronic waste (or e-waste) is a global concern as so
many new technologies are rapidly superseding the conventional appliances used for their
disposal in landfills used as potential farmland. Evidently, e-waste constitutes a major
challenge to agro industries as it affect soil fauna and flora in reference to grasslands and
forage crops. This paper is an overview of the risk that e-waste poses on farmland and
landfills disposals considering the tools with which the waste are managed.

RELATED LITERATURE

E-waste or electronic waste refers to the waste discarded from all sorts of electronic products
after the end of its useful life. According to Luthar (2011), the rapidly growing of technology
and the society-driven consumption has resulted to the creation of a very large amount of e-
waste in every minute. The global market of electronic and electrical equipment in the recent
years has continue to grow exponentially with the life span of these products becoming
relatively shortenedthus posing new challenge towaste management (Bhuttaetal.,2001;Hilty,
2005) and indeed the soil and overall farmland. Widmer et al. (2015), explain further given
example that the average lifespan of a new computer has decreased from4.5 years to an
estimate of 2 years and is further decreasing. Ogbomo et al. (2012), denoted that majority of
e-waste could be utilized for new productivity despite of its hazardous nature capable animal,
human health and farmlands if not properly managed.
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Impacts of E-Waste on Farmland

When e-waste are dumped on farmland, the metals and flame retardants seeps directly into the
soil causing contamination of underlying groundwater and invariably contaminating the crops
that may be planted in such place. When the soil is contaminated, the fauna or flora crops
become vulnerable thereby absorb some toxins which will not allow the farmland to be as
productive as it should be. Ultimately, animals and wildlife relying on such grassland for
survival will end up eating the affected plants which in return cause internal health problems
and sometimes result to their eventful death.

Ways to effectively manage E-Waste on Farmland

The effective management of e-waste on farmland involves the following practices on daily
routine:

1. Ensure that farm environmental e- wastes are regularly disposed:

Farm e-waste should be regularly collected by registered hazardous waste disposal
contractors. Environmental hazardous waste disposal should be made a much easier task for
farmers periodically by contractors.

2. Ensure that e-waste materials are separated in a different location:

Certain e-waste materials may have corrosive or chemical properties which can destroy farm
productivity. It is therefore important that such type of hazardous material be removed and
stored separately, no matter how it may seems.

3. Ensure that all forms of e-waste are placed in separate containers and labeled
appropriately:

To reduce the risk of incident or injury from chemicals or hazardous substances, it is
important to clearly label all forms of hazardous waste. Farm workers can only follow safety
guidelines for handling and managing hazardous waste if they are aware that it is hazardous
waste they are encountering. Each type of hazardous waste must be clearly identifiable if it is
to be permitted to be collected by a hazardous waste collection service too.

4. Ensure that the stocks of e-waste materials available on the farmland are minimize:
One of the best practices of e-waste management is to actively minimize the level of e-waste
disposal on farmland as much as possible. Achieving this can be done through minimizing the
possibility of factors that may result to the dumping of hazardous materials on the farmland.

MATERIALS AND METHODS

This paper is a descriptive review of e-waste management as applied in agro industry. Drafted
copies of questionnaire were administered to respondents using online Google form
questionnaire instrument. The collated responses were appropriately subjected to Cronbach’s
alpha reliability analysis. The result of 0.80 gave a good reliability index of the instrument.
The entire exercise took place within the space of three weeks before completion.
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RESULTS AND DISCUSSION
Fig.1: Chat Analysis
20% . 599
= 23% .
= 28%

= What is E-Waste? Answer: It is an abreviation of Electronic Waste SA
= What is E-Waste? Answer: It is an abreviation of Electronic Waste A
= What is E-Waste? Answer: It is an abreviation of Electronic Waste D

What is E-Waste? Answer: It is an abreviation of Electronic Waste SD

The chat analysis in Fig. 1 shows that e-waste technology is a popular phenomenon. The
responses from the questionnaire inferred that electronic waste is created as a result of the
discarded electronic product by the society after the end usability. This is due to the rapid
expansion of technology and the society driven consumption rate.

Fig.2: Chat Analysis

17% = 19%

= 20% ‘

= 44%

= Who is responsible for e-waste? Answer: The Manufacture SA
= Who is responsible for e-waste? Answer: The Manufacture A
= Who is responsible for e-waste? Answer: The Manufacture D

Who is responsible for e-waste? Answer: The Manufacture SD

The analysis from the responses in Fig. 2 clearly shows that it was generally agreed that the
manufacturer should be responsible for the collection and recycling of e-waste. The
respondents also concluded that the farmers can likewise take responsibility of employing an
e-waste contractor for periodic evacuation of all hazardous waste within the farm yard.

Fig.3: Chat Analysis

0,
19% . 3%

= 15%
= 34%

= Why is e-waste steadily growing? Answer: There is rapid development
in technology and rapid growth in the consumption driven society SA

= Why is e-waste steadily growing? Answer: There is rapid development
in technology and rapid growth in the consumption driven society A

= Why is e-waste steadily growing? Answer: There is rapid development
in technology and rapid growth in the consumption driven society D
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The pictorial analysis in Fig. 3 indicates that there is a high rate at which e-waste is rapidly
growing. Three basic factors are responsible for this rapid rise in e-waste recovery: the
growing recognition of the valuable substances found in some electronic components,
increased spending on electronic products and enhanced awareness of its high toxicity.

Fig.4: Chat Analysis
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10%

" 32%

= 45%

= What are the effects of e-waste on farmland? Answer: They contaminate
the soil thereby reducing the productivity and cause health problems on
animal that feed on the grass. SA

= What are the effects of e-waste on farmland? Answer: They contaminate
the soil thereby reducing the productivity and cause health problems on
animal that feed on the grass. A

= What are the effects of e-waste on farmland? Answer: They contaminate
the soil thereby reducing the productivity and cause health problems on
animal that feed on the grass. D

Fig. 4, indicates that e-waste effects on farmland is very high. A greater number of the
respondents agree with the assertion that e-waste constitute a high percentage to the hazardous
trends on the soil which invariably cause reduction in farm productivity and can cause ill
heath to animal husbandry.

Fig.5: Chat Analysis
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14% (¢ =

= 29%

= How can we improve on the problem of e-waste? Answer: Minimize e-
waste and reduces the amount of energy use for it production. SA

= How can we improve on the problem of e-waste? Answer: Minimize e-
waste and reduces the amount of energy use for it production. A

= How can we improve on the problem of e-waste? Answer: Minimize e-
waste and reduces the amount of energy use forit production. D

Fig. 5 depicts that the effects of e-waste on farmland can be minimized, hence it is possible
to reduce the amount of energy use for e-waste production. Minimizing e-waste also helps us
to conserve resources and the recycling processes within e-waste uses considerably less
energy than creating new ones.

CONCLUSION
In this paper, we have discussed the basic concept of electronic waste. The paper focused on
e-waste and further discussed some of the management strategies on farm land.
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It affirms that public awareness and cooperation between end users and manufacturers of
electronic/electrical gadgets are essentials for the proper disposal and management of e-waste
system over landfills or potentials farmland.

RECOMMENDATIONS

The discussion of this paper has established that e-waste management technique is essentially
necessary as this hazardous substance directly and indirectly affects farmland productivity.
Therefore, this paper recommends that:

1. Legislation on e-waste management should be put in place and enforced on
manufacturing companies of electronic/electrical gadgets.

2. Environmental standards and regulation enforcement agencies should be empowered
to ensure the compliance and enforcement of the production of quality electronic products.

3. General education and awareness should be created on the inherent dangers of poor e-
waste management on farmland in agro industries.
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Abstract

As conventional national security perspectives have expanded to include environmental and
human security issues, during the last several decades, views of the integrated social aspects
of resource problems have become increasingly prevalent. Pakistan is a growing nation with
agriculture serving as its main economic force. However, new environmental regulations have
had a significant influence on Pakistan. Due to fats population expansion, Pakistan's ability to
withstand significant stresses including urbanization, climate change, food, energy, and water
shortages is declining. There is a need for present policies to be changed as a result of the six
key stressors that affect security in Pakistan: food security, energy, water, urbanization, and
climate change. Ecosystems in Pakistan is degraded and food safety is in jeopardy. Conflicts
over water availability and quality are on the horizon. The need for energy is rising quickly.
Without significant changes to the social and natural landscape, urbanization cannot develop.
It is anticipated that the impacts of climate change would worsen. Despite increased
international attention to environmental security, the state of Pakistan continues to manage
internal challenges and transboundary resource issues using conventional measures. Due to
insufficient institutional coordination, a lack of open knowledge transfer, and an opaque
bureaucracy, Pakistan now has a poor adaptive capacity to tackle environmental security
concerns. Pakistan should strengthen its commitment to multilateral leadership on local and
international environmental issues, provide incentives for local governments, integrate rural-
urban planning, and improve its environmental security. In order to overcome the lack of
multidisciplinary problem-framing, insufficient institutional capacity, and gaps between
policy and execution, Pakistan's leaders must pursue adaptive management changes rather
than depending only on technical solutions.

Keywords: Environment, ecosystem degradation, food security, urbanization, climate change.
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ABSTRACT

The misuse of synthetic acaricides for controlling these acari has caused a rapid development
of pesticides resistance in worm populations. These disadvantages have stimulated the search
for alternative control approaches. In the current study, a new series of
triazolotriazaphosphinine-5-sulfide were synthesized, characterized and evaluated for their
acaricidal activity against adults of Demanyssus gallinae. The oxidation of
triazolotriazaphosphinin-5(6H)-amine 1, with sulfur, gives triazolotriazaphosphinine-5-sulfide
2a-d. The structure of the synthesized compounds was confirmed by FTIR spectroscopy, 'H
and 3C NMR, mass spectra and elemental analyses. Mite mortality in dishes was assessed
after varying exposure periods of 0 (mites placed into dishes as above then removed
immediately), 2, 4, 8, 12 and 24 h to monitor the acaricidal activity of
triazolotriazaphosphinine-5-sulfide 2a-d derivatives. The elemental analysis and MS spectra
were found to be in good agreement with the assigned structure of compounds 2a-d. Among
the series, compound 2a represented the most potent ixodicide activity with Lvalues of 0.22
mg/mL as compared to the standard drug amitraz 0.07 mg/mL. Furthermore, after 24h of
exposure, the 2a compound caused a high mortality on D. gallinae, as it induced 100%
mortality at the highest tested concentration (1 mg/mL) followed by 2¢, 2b and 2d (94.40%,
88.24%, 51.14%, respectively) (P<0.001).

Keywords: Acaricides- Deramanyssus gallinae- sulfure- drug molecules, Synthesis.
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Abstract

The objective of this study was focused on the synthesis and preparation of cationic andanionic
biomaterials. These materials were used as adsorbents in waters polluted by different
adsorbates likely to be present in the environment. The different materials willbe characterized
by different techniques (FTIR, XRD, SEM, BET and ATG/DTA). Theadsorption studies with
these materials will be carried out by controlling the different parameters such as: pH, mass,
concentration and temperature.

Removing effluents from aqueous media, in particular the adsorption technique whichseems
to be well suited to remove pollutants due to its proven efficiency and also for economic
reasons, using low-cost adsorbents such as agricultural and industrial waste.

Keywords: Characterization, Different materials, Water treatment, bio adsorbents
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Abstract

Today, the development of aquaculture as one of the important strategies in providing protein
resources has played a role, and in the meantime, fish farming in cages has enjoyed a certain
growth and prosperity in recent decades. In this study, the metals concentration of zinc (Zn),
copper (Cu), chromium (Cd), nickel (Ni), cadmium (Cr), lead (Pb), and mercury (Hg) were
studied in water and sediment in the southern part of the Caspian Sea. The level of different
metals in water and sediment were from maximum to minimum concentration equal to
Pb>Cu>Zn>Cr>Cd>Ni>Hg (ug/l) and Zn>Cr>Ni>Cu>Pb>Cd>Hg (mg/kg dry weight),
respectively. The results showed that there was no significant difference between heavy
metals of different stations in water and sediment samples (P>0.05). In this study, the
concentration of some heavy metals in the water and sediments was less than the allowable
level, but the concentration of some of them was higher compared to international standards.
According to the results, cage fish farming management must be cautious in the southern
Caspian Sea-Iranian coast.

Keywords: Fish, Cage Culture, Heavy Metals, Caspian Sea, Iran
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Abstract

Electronic waste [e-waste] describes discarded electrical or electronic devices. Used
electronics which are destined for refurbishment, reuse, resale, salvage recycling through
material recovery, or disposal are also considered e-waste. Informal processing of e-waste in
developing countries can lead to adverse human health effects and environmental pollution.
E-Waste is a persistent and significant issue that is prevalent in today's technologically
inclined society. There is a distinction between understanding mass production and mass
disposal of materials. Mass produced materials keep track of how much they produce, but
when it comes to disposal, we lose track of how much we dispose. As a result, rather than
discarding it, it can be reused in a variety of ways. So, rather than disposing of resources, this
work is concentrated to develop the circular economy and provide a solution to ensure our
production models are in a closed loop based on reuse, recycle, repair, and reduction of
resources. Furthermore, this work examines the environmental issues associated with
discarded electronic appliances, also known as e-waste. The current and future production of
e-waste is discussed, as they lead to various potential environmental problems associated with
their disposal and management practices, as well as the existing e-waste management schemes
in India.

Keywords: Electronic waste, environmental pollution, resources
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Abstract

It is the study of the ecological successions of phytoplankton in the lagoon of Nador at 3 study
stations, during a fortnightly monitoring, and a seasonal monitoring in 2018-2019.

The ecological study was devoted to microalgae in relation to abiotic factors. The analysis
showed a mainly seasonal variation of physicochemical parameters with abiotic factors.

The most dominant microalgae in the Nador lagoon are diatoms followed by dinoflagellates,
with a presentation of the harmful species of the population.

Keywords: Phytoplankton, harmful species, physicochemical parameters, Lagoon of Nador
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Abstract

The culture of microalgae on a large scale is today mainly reserved for certain species, known
as extremophiles, and is essentially carried out in open ponds. Spirulina (Arthrospira
platensis) is cultivated in ponds called raceways (open ponds agitated by means of a paddle
wheel) to extract and commercialize an extract of phycocyanine, a blue pigment with a strong
antioxidant effect, intended for the dietary supplements market.

However, research on the production of microalgae in closed systems is increasing. This is
particularly the case in recent years, especially due to the scarcity of fossil fuels, to produce
third generation biofuel from microalgal biomass.

Indeed, these culture systems equipped with instrumentation allow the maintenance of
optimal growth conditions (reduction of contamination risks, control of physico-chemical
parameters such as pH, temperature etc.). These systems, called photobioreactors (PBRs),
allow the conversion of light energy into biomass via the photosynthesis mechanism more
efficiently than open systems.

Keywords: culture of microalgae , raceways , closed systems ,open systems
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ABSTRACT

The paper deals with some problems related to the exploitation of geothermal water in
Romania in general and in the city of Beius in Bihor county in particular. At the beginning of
the work, the characteristics and advantages of geothermal energy are exposed. As an
exploitable renewable energy resource, it has the most widespread form, geothermal water
extracted through production wells. Geothermal water is used depending on the temperature
either only for heating or combined to obtain heat and electricity in geothermal thermo-
electric power plants. After it is evacuated from the heating systems, the geothermal water can
be used in a cascade, thus increasing the efficiency of the use installations as a whole. After
being thermally used, the resulting water can be finely re-injected into the ground at low
temperatures to maintain the reservoir pressure. The second part presents the results of the
analysis of the geothermal system of the city of Beius. It is located in the northwestern part of
Romania and is above a rich geothermal deposit with hot water. Geothermal water is
exploited through three production wells and one reinjection well. The characteristics of these
wells and the parameters of the extracted geothermal water are also presented in the content of
the paper. Then some aspects related to the financial aspects of geothermal exploitation in the
area of interest and the costs of selling thermal energy are analyzed. Thanks to the
exploitation of geothermal water, the city of Beius has the cheapest centralized heating system
in Romania. In the last part of the paper, the authors propose their own solutions for
expanding and modernizing the geothermal heating system presented at the beginning, along
with the ecological impact of geothermal energy exploitation in the analyzed region.
Keywords: Geothermal energy, Production wells, Heating system
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ABSTRACT

In the paper, the authors present the results of a proper study on the energy systems of
buildings that include the energy sources used in the industrial and residential constructions
sector. Then are presented problems of evaluating the energy efficiency for clarifications,
sustainable construction materials and solutions to increase the energy performance of the
buildings to reduce the electricity and thermal energy costs in conditions of environmental
protection. The first part of the paper is dedicated to thermal energy and their production
facilities with the consideration of renewable energy sources. The second part of the paper is
dedicated to electricity and the way in which it can be produced and stored under minimum
cost conditions.. Due to the fact that the electricity and thermal energy from the public
networks have become very expensive recently, the renewable sources of energy that lead to
the independent operation of the buildings are carefully analyzed. A part of the work is
dedicated to the analysis of the concepts of building with ,,Nearly Zero Energy Consumption”
— NZEB- and passive buildings. They have low energy losses and make maximum use of the
natural energy potential and the optimal location in the surrounding environment, the natural
factor having a priority character in these types of projects. In the last part of the paper, a
comparative calculation is presented regarding the roof heating sources used in buildings with
recommendations for increasing the individual energy efficiency or the assembly of the
energy installations of the building. A special contribution to increasing energy efficiency can
be the intelligent control of installations that leads to the creation of the concept of “Smart
Buildings”.

Keywords: Energy eficiency, Smart buildings
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ABSTRACT

The main objective of the work is the identification and analysis of the wind potential on the
territory of Romania in order to observe the evolution of the capacities installed for the
conversion of wind energy into electricity. Also, against the background of the current energy
crisis, the authors want to investigate the evolution of electricity prices obtained with the help
of wind farms. Based on the study, solutions are proposed to expand the capacity installed in
wind farms by identifying new location areas, innovative ways of connecting to the national
energy system and possibilities to increase the functional performance and reliability of the
components of the wind aggregates. All these ideas are grouped in the three big parts of the
paper-work. In the first part, the parameters that define the wind potential in general and the
method of wind energy conversion are described. In the second part, aspects regarding the
location of wind farms on the territory of Romania and the areas with the greatest natural
energy potential are dealt with. After these activities, a digital map was created that can be
modified periodically over time depending on the new energy capacities that appear in the
future. In the third part of the paper are highlighted the aspects related to the contribution of
wind energy to Romania's energy balance and the evolution of the prices of electricity
produced from wind compared to other renewable energy sources, for an analysis period from
2018 to 2022. The causes that led to the increase in the energy sold to consumers and what
measures can be taken to cap or reduce the prices are then identified. At the end of the paper
are presented the conclusions resulting from the study carried out by the authors on the
proposed topic.

Keywords: Energy potential, Wind conversion, Electricity prices
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ABSTRACT

This paper presents the results of a study regarding the identification and analysis of the
hydropower potential of the rivers on the territory of Romania in order to observe the
evolution of the capacities installed for the conversion of hydraulic energy into electricity.
Also, against the background of the current energy crisis, the authors want to investigate the
evolution of the prices of electricity obtained with the help of hydroelectric plants. Based on
the study, solutions are proposed to expand the capacity installed in hydroelectric plants by
evaluating the potential of inland rivers in new possible location areas and possibilities for
monitoring and increasing the functional performance and reliability of the components of the
hydropower aggregates. All these ideas are grouped in the three big parts of the work. In the
first part, the parameters that define the hydraulic energy potential in general and the way of
converting the hydraulic energy of water courses into other forms of energy are described. In
the second part, aspects regarding the location of hydroelectric plants and their power on the
territory of Romania and the hydrographic basins that group the hydropower facilities are
dealt with. After these activities, a digital map was created that can be modified periodically
over time depending on other hydroelectric power plants built. In the third part of the
paperwork, the aspects related to the contribution of hydropower to the energy balance of
Romania and the evolution of the prices of electricity produced in hydroelectric plants
compared to other renewable energy sources, for an analysis period between the years 2018-
2022, are highlighted. The causes that led to the increase in electricity from hydropower
plants and how consumers can be protected against the increase in production prices are then
identified. At the end of the paper are presented some observations and research conclusions
of the authors.

Keywords: Hydro-energy potential, hydropower plants
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Ozet

Kiiresel iklim krizi sonucu, Diinyada ve Tiirkiye’de c¢ok sayida biiylik boyutlu orman
yanginlart meydana gelmektedir. Cogunlukla Akdeniz iklimi etkisinde olan Tiirkiye, 2021 yil1
Temmuz ayi itibariyle artan sicakliklar ile birlikte Cumhuriyet Tarihinin en biiyiik orman
yanginlarini yasamistir. Yasanan orman yanginlari kisa siirede afet boyutuna ulasmis ve
yangin bolgeleri afet bolgesi ilan edilmistir. Afetler insan yasaminda olumsuz sonuglar
doguran, fiziksel, ekonomik ve sosyal kayiplara neden olan etkisi yiiksek ve genis capli
olaylardir.

Doga kaynakli afetler kategorisinde olan orman yanginlari; afet boyutuna ulastiginda serbest
yayllma egiliminde oldugundan orman boélgesi ve yakinindaki canli cansiz tiim varliklar
yakarak ilerler ve bu nedenle durdurulmasi, kontrol altina alinmasi oldukca giiglesir.
Dolayisiyla, orman yanginlarinin hizla durdurulabilmesi i¢in miidahalelerin ¢ok hizli ve etkin
olmas1 gerekmektedir. Bunun i¢in de afet planlarimin hazirlandigi donemlerde lojistik
planlarin ilgili taraflarin katilimiyla dogru ve eksiksiz yapilmis olmasi, afet anindaki lojistik
stireclerin aksamamasi kritik onemdedir. Afetlerden sonra giinliik yasama doniis kisminda da
en 6nemli unsurlardan birisi yine afetlerde yiiriitiilen lojistik ¢alismalardir.

Bu calismada, Tiirkiye’de orman yanginlari i¢in doniim noktast olan 2021 yili Temmuz-
Agustos aylarinda yasanan ve genis bir alani etkisi altina alan orman yanginlar1 ele alinarak,
afet an1 ve sonrasindaki lojistik faaliyetler basili kaynaklar ile ilgili kurum ve kuruluslarin
raporlarindan derlenen bilgiler 1s18inda degerlendirilmeye ¢alisilmistir.  Calismayla
Tiirkiye’de sik¢a gerceklesen orman yanginlarinda yasanan lojistik sorunlarin tespit edilmesi
ve ¢0ziim Onerileri gelistirilmesi amaglanmistir. Kiiresel 1sitnmanin ve etkilerinin niimiizdeki
yillarda giderek daha fazla artacagi diislintildiglinde sorunlarin tespit edilmesinin ilgili
otoriteler tarafindan gelistirilecek orman yangimlarina yonelik yeni planlamalar ve
yontemlerin olusturulma siirecine faydali olacagi sdylenebilir. Diger yandan, g¢aligmanin
lojistik yonlii bakis agisiyla literatiire katki saglamasi beklenmektedir.

.....

EVALUATION OF TURKISH 2021 JULY-AUGUST FOREST FIRES IN TERMS OF
LOGISTIC ACTIVITIES

Abstract

As a result of the global climate crisis, many large-scale forest fires occur in the world and in
Turkey. Turkey, which is mostly under the influence of the Mediterranean climate, has
experienced the biggest forest fires in the History of the Republic with the increasing
temperatures as of July 2021. The forest fires experienced quickly reached the level of
disaster and fire zones were declared as disaster areas.
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Disasters are high-impact and wide-ranging events that cause negative consequences in
human life and cause physical, economic and social losses.

Forest fires, which are in the category of natural disasters; Since it tends to spread freely when
it reaches disaster size, it progresses by burning all living and non-living things in the forest
area and its vicinity, therefore, it becomes very difficult to stop and control. So that
interventions must be very fast and effective in order to stop forest fires quickly. It is critical
that the logistics plans are made correctly and completely with the participation of the
relevant parties in the periods when the disaster plans are prepared, and that the logistics
processes are not disrupted at the time of the disaster. One of the most important elements in
returning to daily life after disasters is the logistics activities carried out in disasters.

In this study, forest fires that took place in July-August 2021, which is the turning point for
forest fires in Turkey, and which affected a large area, were discussed. Logistics activities at
the time of the disaster and after it were tried to be evaluated in the light of the information
compiled from the printed sources and the reports of the relevant institutions and
organizations. The aim of this study is to determine the logistic problems experienced in
forest fires that occur frequently in Turkey and to develop solutions. Considering that global
warming and its effects will increase gradually in the coming years, it can be said that
identifying the problems will be beneficial for the process of creating new plans and methods
for forest fires to be developed by the relevant authorities. On the other hand, it is expected
that the study will contribute to the literature with a logistic perspective.

Keywords: Disasters, Logistics, Disaster Logistics, Forest Fires.

1. GIRIS

Son yillarda artan kiiresel iklim degisikliginin etkisiyle Diinyada ve Tiirkiye’de ¢ok sayida
biiyiik boyutlu orman yanginlar1t meydana gelmektedir. Meydana gelen orman yanginlar1 artik
afet boyutuna ulagsmakta ve biiyiik zararlar vermektedir. Tiirkiye’de 2021 yilinda yasanan
Temmuz-Agustos orman yanginlar1 da afet boyutuna ulasip ve cumhuriyet tarihinde yasanan
en biiylik orman yangini olarak tarihe ge¢mistir. Orman yangini afet boyutuna ulastiginda
serbest yayilma egiliminde olan orman alaninda canli cansiz tiim varliklar1 yakarak ilerleyen
bir yangin ¢esididir ve durdurulmasi kontrol altina alinmasi oldukga giictiir (Bilgili, 2014)
Bundan dolayi, orman yanginlari meydana gelmeden Once birtakim onlemler alinmalidir.
Ayrica, orman yanginlarinin miidahalesi hizli ve etkin olmalidir. Orman yanginlarina hizli ve
etkin bir sekilde miidahale edilebilmesi i¢inde lojistik planlarin dogru ve eksiksiz yapilmasi
gerekmektedir.

Basit bir tanimlamayla lojistik; {iriin, hizmet ve bilgi akisinin, kaynagindan tiiketildigi son
noktaya (nihai tiiketiciye) kadar olan tedarik zinciri i¢indeki ileri ve geri yonlii hareketinin
etkili ve verimli bir sekilde planlanmasi, uygulanmasi ve kontrol altinda tutulmasidir
(CSCMP, 2022). Diger afetlerde oldugu gibi orman yanginlarinda da isgiiciinden, sondiirme
ekipmanlarina kadar ¢ok sayida unsurun bolgeye ulastirilmasi, depolanmasi ve kullaniminin
dogru olarak planlanmasi s6z konusu oldugundan orman yanginlarindaki lojistik faaliyetlere
mercek tutulmasi, yasanan afetin hizla kontrol altina alinmasindan afet sonrasi islemlere kadar
cok onemlidir. Orman yanginlarinda lojistik faaliyetler kriz aninda siireci biiyiik Olciide
etkilemektedir. Afetlerden sonra giinliik yasama doniis kismimin en 6nemli unsurlarindan
faaliyetleri ile can ve mal kaybmin engellenmesinde kritik 6nemdeki zaman kaybi
engellenebilmekte, diisiikk maliyetle etkili dagitimi1 s6z konusu olabilmektedir. Bu nedenlerle
afet planlar1 arasinda hazirlik doneminde lojistik planlama maksimum diizeyde yapilmalidir.
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Gergeklestirilen bu ¢alismada, Tiirkiye’de orman yanginlari i¢in doniim noktasi olan 2021 yili
Temmuz-Agustos aylarinda yasanan ve genis bir alani etkisi altina alan orman yanginlari
lojistik faaliyetler acisindan degerlendirilmeye c¢alisilmistir. Yanginlar sirasinda ylriitiilen
lojistik faaliyetlerin etkinligi, verimliligi ve eksiklikleri basili kaynaklar ve ilgili kurum ve
kuruluslarin raporlar1 ¢evgevesinde incelenmistir.

Dort bolimden olusan ¢alismanin giristen sonraki boliimiinde Once orman yanginlar
tanimlanmis, arkasindan Tirkiye’de onceki yillarda yasanan orman yanginlar1 ve 2021 yili
Temmuz-Agustos aylarindaki orman yanginlar1 hakkinda bilgi verilmistir. Ugiincii boliimiinde
Tiirkiye’de orman yanginlariyla miicadele i¢in lojistik bakis acisiyla bir degerlendirme
yapilmaya calisilmistir. Sonug ve oneriler kismiyla ¢aligma tamamlanmastir.

2. ORMAN YANGINLARI

Ormanlarimiz dogal dengeyi saglamasi, hava kirliligini 6nlemesi, erozyonun engellemesi,
iklim yapist lizerine etkileri gibi bir¢ok faydasi bulunan dogal kaynaklarimiz arasindadir.
Diinyamiz i¢in en Onemli kaynaklardan biri olan ormanlar artan niifus, sanayilesme,
kentlesme gibi giin gectik¢e insan eylemlerinin artmasi nedeniyle yogun bir tehlikeyle karsi
karsiyadir.

Orman yangini, serbest yayilma seklinde ilerleyen ve orman yasami icinde canli ve cansiz
tim varliklar1 yakarak yok eden yangindir. Tiirkiye’de iki tip orman yangii sik olarak
yaganmaktadir. Bunlar:

1. Ortii yangmi; orman topragmi kaplayan canli ve cansiz ortiiyii yakan yanginlardir
(6rnegin yosun, ot, fidan, cayr, kiitiikk, funda, humus, yaprak, fide, kuru dal, devrik kesim
atiklar1 vb.) ve

2. Tepe yangini; agaclarin tepelerini yakarak devam eden yangin ¢esididir. Bu en
tehlikeli yangin ¢esididir. Agac¢larin gévdeleri ve tepeleri siddetli yandigindan dolay1 agaglar
kuruyarak orman canliliin1 yesilligini kaybeder.

Orman yanginlarinin ¢ikis sebeplerini genel olarak iki ana grupta incelemek miimkiindiir
(Doganay ve Doganay, 2011):

o Dogal etmenler (yildirimlar, cam parcalarinin optik ozellik gostermesi, riizgarh
havalarda kuru dallarin birbirine siirtiinmesi vb.)
o Beseri etmenler (bilingli (ekonomik ve terdor amacli) ve istem dis1 (sigara izmariti,

piknik atesi, kazalar vb.) davraniglar gibi)

2.1. Tiirkiye’de Orman Yanginlar:

Tirkiye orman yanginlarina siklikla maruz kalmis bir iilkedir. Tiirkiye’ de orman
yanginlarinin nedenlerine bakildiginda %48’nin ihmal ve kaza (anmiz yakma, sigara, piknik
atesi vb.) % 10’unu kasitli olarak (kundaklama vb.), %11°1 dogal nedenlerle (yildirim diismesi
vb.), %30’luk kismini ise nedeni bilinmemektedir (OGM, 2022). Tiirkiye’de Orman Genel
Miidiirliigiine gore 1988-2021 yillar1 arasinda toplamda 74.771 adet orman yangini ¢ikmistir
ve 497.298 hektar ormanlik alan yok olmustur. (Tablo 1). Cikan orman yanginlarinin
cogunluk kismini insan faktorii olusturmaktadir. Tablo 1’de verildigi {izere, 2021 yilinda 2793
adet orman yanginindan 1001 adeti ihmaller sonucu yani insan faktorlii ortaya ¢ikmustir.
Ornegin; ¢obanlarin  yaktig1 atesler, pikniklerde yakilan sondiiriilmeyen atesler,
sondiiriilmeden atilan sigara izmaritleri, kibrit ¢opleri ve amiz yakma gibi ihmalkarliklar
orman yangini ¢ikmasina neden olmaktadir. Bu agidan bakildiginda tiim bunlarin bilingsiz
davraniglar oldugunu ve halkin bilinglenmesiyle orman yangimnlarinin sayisinin azalacagi
sOylenebilir.
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Tablo 1. 1988-2021 yillar1 aras1 Orman Yanginlarinin Cikis Sebeplerine Dagilimi

'12.1 Orman yanginlar, 1988-2021
Forest fires, 1988-2021

Y ckis nedeni
e e Canes o forest fves
miktan Nunbers Sebebi
Amout of of forest Kast Ihmal-Kaza Dogal Bilinmeyen

| burk ares fires Intertions Nogiguce-Accidat = Naturd (Lighting) Urinown

AL Hektar Adet Adet Hektar Adet Hektar Adet Hektar Adet Hektar
| Year Haclare Number  Number Heclare Number Haclare Number Heclare  Number Hedlare
11988 18 210 1312 - - - - - - - -
11989 1309 1633 - - - - - - - -
11990 13 742 1750 - - - - - - - -
11991 8 081 1481 - - - - - - - -
11992 1223 2117 - - - - - - - -
11993 15393 2545 - - - - - - - -
11994 0 a8 I - - - - - - -
11995 767 1720 - - - - - - - -
11996 1492 1645 - - - - - - - -
11997 6317 1339 193 93 696 33% 78 k1) 372 1958
11998 6764 1932 29 1655 1163 373 3 20 467 13%
11999 5804 2075 29 19% 1151 2808 28 126 442 9%
2000 26353 2353 410 4417 1384 19017 132 167 27 2732
2001 7394 2631 251 651 1629 4297 183 735 &3 1M
12002 8514 1471 218 508 an 72287 181 261 283 457
12003 6644 2177 258 665 1317 4520 120 694 482 765
2004 48% 1762 22 748 1033 308 128 233 359 802
2005 2821 1530 22 02 857 2084 149 48 251 288
| 2006 7762 2227 166 205 1315 5873 30 543 416 113
1 2007 11 664 2809 22 1705 1642 794 407 28 448 172
1 2008 278 2135 3w 97 1018 26283 0 69 410 190
| 2009 460 1733 231 M2 834 3082 i3 105 345 200
12010 3317 1861 145 526 851 1851 281 ) 573 an
12011 3612 1954 153 283 1067 2358 130 » 604 922
12012 10 454 245 197 1615 xS 5780 373 34 9% 275
12013 11 456 3755 20 147 1419 4051 258 133 1818 57
12014 3117 2198 127 as an 1682 323 7 83 1273
12015 3219 2150 133 167 4 1198 257 a5 %1 1759
12016 9156 3188 157 29 930 s22 310 120 1731 354
12017 11933 2411 151 619 721 7146 259 84 1200 4144
12018 564 2167 R 148 633 2216 413 141 9% 313
12019 11 332 2638 124 635 833 6529 n 373 138 3%
12020 2097 3398 Iz 718 1156 8285 312 197 189 UM
2021 139 503 2793 110 46 147 1001 45 879 353 208 1329 428

Kaynak: Orman Genel Miidiirliigii, 2021

2021 yili yanginlarinin ¢ikis nedenleri dagiliminda da sebebi bilinmeyenlerden sonra
ithmallerin biiyiik yer kapladig1 Grafik 1’den anlagilmaktadir.
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Cikis Nedenlerine Gore Yangin Adetleri, 2021

Total output according to cause of fire, 2021

(Adet-Number)

110

miKasit - Intentional

ihmal - Negligence

mDogal-Natural
(Lighting)

mSebebi Bilinmeyen
Unknown

Grafik 1. 2021 yili ¢ikis nedenlerine gore yangin adetleri
Kaynak: Orman Genel Miidiirliigii 2021 resmi istatistikler

Tiirkiye’de 2016-2021 yillar1 arast yanan orman alanlarinin yillara gore degisimine
bakildiginda dikkat ¢eken 2021 yilindaki yasanan artistir. Grafik 2’de goriildiigii gibi 2016-
2020 yillar1 aras1 toplamda 59.096 hektarlik alan yanmisken, sadece 2021 yilinda 139.503
hektarlik alan yanmuistir.

Yanan Orman Alanlari, 2016-2021
Burning forest areas, 2016-2021

(Hektar -Hectare)

139503
20971
9156 11993 11332
- n - "
2016 2017 2018 2019 2021

Grafik 2. 2016-2021 Yanan orman alanlar1
Kaynak: Orman Genel Miidirliigii 2021 resmi istatistikler
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2.2 Tiirkiye’de Temmuz — Agustos 2021 Orman Yanginlari

Kiiresel iklim degisikliginin etkileriyle artan sicakliklar 2021 yili Temmuzunda Ege ve
Akdeniz Bolgelerinde afet boyutuna ulasan orman yanginlarina olusumuna zemin
olusturmustur. 28 Temmuz 2021 tarihinde Manavgat’ta baglayan orman yanginlart 4 farkli
noktada baslayarak bir¢ok il ve ilgeye yayilmis, 15 glin boyunca devam etmis, 12 Agustos
2021°de Mugla’nin Kdycegiz ilgesindeki yanginin kontrol altina alinmasiyla sona ermistir.
Olusan yiizlerce yanginda 135 bin hektar orman alani ile 26 bin hektar tarim alan1 yanmustir.
Yangin, basta Akdeniz ve Ege olmak iizere Marmara, Bat1 Karadeniz, Glineydogu Anadolu
Bolgelerinde farkli noktalar1 da etkisi altina almistir. 53 ilde ¢ikan 270 orman yangini agirlikl
olarak Antalya, Adana, Mersin, Mugla gibi pek ¢ok il ve ilgeyi 15 giin boyunca etkisi altina
almis, zaman zaman yerlesim alanlarim1 da tehdit etmistir. 4 Ekim 2021°’de yangin sayisi
2.492’ye ulasip, yanan alan ise 142.003 hektara ulagsmistir. 2021 yilinda sayica en ¢ok orman
yangin1 Marmaris, Yatagan, Milas ve Mugla Orman Isletme Miidiirliiklerine bagli, Marmaris,
Bagyaka, Giivercinlik ve Yesilyurt Orman Isletme Sefliklerinde gikmistir. En biiyiik yanan
orman alan1 Milas, Kycegiz, Marmaris, Kavaklidere ve Mugla Orman Isletme Miidiirliikleri,
Karacahisar, Koycegiz, Marmaris, Kavaklidere ve Mugla Orman Isletme Sefliginde
kaydedilmistir (OGM M. , 2021).

MUGLA Orman Yangim

29 Temmuz 2021°de Marmaris ile baslayip Milas, Bodrum, Kavaklidere, Mentese,
Seydikemer, Datga, Fethiye, Dalaman, Kdycegiz ve Yatagan’a kadar genisleyen; 15 giin
icinde 8’1 biiyiik toplam 75 yangin meydana gelmis, 70 bin hektar alan yanmistir. Bu siiregte
45’1 orman yangini ve 32’si ziraat yangini olmak iizere toplam 77 yangin meydana gelmis, 12
Agustos’ta Kdycegiz’deki orman yangininin kontrol altina alinmasiyla son bulmustur (OGM
M. , 2021). Yangin aym bdlgede bulunan Yenikdy Termik Santralini etkilememistir (TTB,
2022). Yangimlarda, 274 teknik personel, 2253 yangin sondiirme iscisi, 50 genel maksat
helikopter, 15 ugak, 156 is makinasi, 711 arazéz ve su tankeri, askeri birlikler, belediyeler,
sivil toplum kuruluslar1 ve Azerbaycan, Ispanya, Rusya, Ukrayna, Iran, Kazakistan, Polonya
ve Israil iilkelerinden hava araglar1 ile sondiirme ¢alismalarina katilmistir (OGM M. , 2021).

ANTALYA Orman Yangini

28 Temmuz - 11 agustos Manavgat ilgesinde 4 farkli noktada baslayan orman yanginlarinda
60 bin hektar kirsal alanla 75 bin hektar alan yanmistir. Yanginda 44 mahalle tahliye edilmis,
3 bine yakin bagimsiz bina hasar gormiis; 220 bina tam hasarli, 600 bina orta hasarli olarak
saptanmis,7 kisi yasamini yitirmis, 250 kisi yaralanmig, yangindan 320 biiyiikbas, 3.000
kiiciikbas, 22 muz serasi, 15 sebze serasi, 360 ar1 kovani ve 15.000 dekar tarim alani zarar
gormiistiir (AFAD, 2021).

MERSIN Orman Yangin

28 Temmuz 2021 tarihinde Mersin’in Aydincik ve Silifke il¢elerinde orman yangini meydana
gelmistir. Yangin nedeni ile toplam 3.466 hane, 6.386 kisi giivenli bolgelere tahliye edilmistir
(AFAD, 2021).

ADANA Orman Yangini

28 Temmuz-2 Agustos 2021 tarihleri arasinda Adana’da 21 alanda orman yangini meydana
gelmistir. 4150 hektar orman alan1 yanmigtir. Yangindan etkilenen 250 kisiden 5’inin
hastaneye kaldirildigi; can kaybi yasanmadigi; saglik hizmetlerinde aksama goriilmedigi
bildirilmistir. Yangin bdlgesinden 3322 kisinin tahliyesi saglanmistir. 41 biiylikbas ve
kii¢iikbas hayvan canini yitirmistir.
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Ilgelerde toplam 68 ev tamamen yandig1; ii¢ miistemilat, yedi ahir, bir depo kullanilamayacak
Olciide hasar gordiigli yine son paylasilan bilgiler dahilindedir (TTB, 2022). Sonug¢ olarak
Cumhuriyet tarihinin en biiylik yangini olarak tarihe gecen Temmuz-Agustos orman
yanginlart Avrupa Orman Yangin Bilgi Sistemi (EFFIS) verilerine gore Tiirkiye’de toplam
612 orman yangimi gergeklesti ve bu yanginlar sonucunda toplam 206.013 hektar alan
tamamen yanmistir.

Tiim bu yanginlarin en 6nemli nedenleri arasinda iklim degisikligi sebebiyle artan sicakliklar,
buharlasma ve kuraklik oldugu sdylenebilir. Degisen iklim sadece orman yangimi riskini
artirmakla kalmayip, ¢ikan orman yanginlarinin kisa siirede ¢ok genis alanlarda, devasa
yanginlara doniismesine de sebep olmustur.

3.DEGERLENDIRME

Afetler olugsmasi bakimindan her ne kadar engellenmesi miimkiin olmasa da, afetlerin
sonuclar1 alinacak oOnlemler ve tedbirler ile birlikte azaltilabilir. Bu bakis agisiyla; afet
yonetimi afetin olugsmasina neden olabilecek durumlarin 6nlenmesi ve zararlarin en aza
indirilmesi amaciyla bir takim c¢aligmalarin yapilmasi ve mevcut kaynaklarin planl ve uygun
bir sekilde yonetilmesini amaclar. Bu caligmalar; afet dongiisiinde yer alan “zarar azaltma,
hazirlik, miidahale ve iyilestirme” agamalarinda planli ve 6zverili bir sekilde yiiriitiilmelidir
(Sunar ve Kurnaz, 2022). Afet yonetiminde proaktif olarak yapilan hazirlik ¢alismalar1 erken
miidahale ve zarar1 azaltmada kritik 6nemdedir (Adigiizel, 2022). Hazirlik evresinde yer alan
lojistik planlamalar, afetin kriz doneminin basarili yonetilebilmesi agisindan Onemlidir.
Ulkemizde yasanan tiim afetler gibi orman yanginlari da, yangmin biiyiimemesi ve
yayllmamasi i¢in hizli miidahale ve koordinasyon gerektiren bir afettir. Hizli miidahale ve
koordinasyon ise basaril1 bir lojistik planlama ile miimkiindiir.

v 28 Temmuz 2021 itibariyle 17 ilde es zamanda ¢ikan orman yanginlart 15 giin siiren
sondiirme c¢alismalar1 sonucunda kontrol altina alimmistir. Es zamanda c¢ikan orman
yanginlarmin kisa siirede kontrol altina alinabilmesi hizli miidahale ve yeterli sondiirme
ekipmanlari ile miimkiindiir. Yasanan iklim degisikliginin etkisiyle es zamanda ¢ok sayida
orman yangini ¢ikmasi gergegi ile birlikte yanici maddenin ¢ok fazla oldugu bir ormanda
sondiirme ekipmanlarinin yetersiz kalmamasi adina lojistik planlamalar dahilinde kapasite
artirllmali ve alternatif 6nlemler alinmalidir.

v Her afet gibi orman yanginlar i¢cinde yapilmasi gereken afet oncesi Onleme yani
yangin ¢ikaran kosullarin ortadan kaldirilmasidir. Sonrasinda ise afet aninda yeterli ekip ve
ekipmanlarla hizli1 ve koordineli miidahale ¢aligmalaridir.

v Yangina miidahale siirecinde en 6énemli konulardan biriside su ikmalidir. Hava ve kara
araclarinin su ihtiyaglarini kargilamak i¢in her 5-10 km de bir yangin havuzu ya da géleti
yapilmalidir. (TMMOB, 2021)

v Yangin emniyet yol ve seritleri, su ikmal havuzlar1 gibi tesislerin yapimi ve bakimi
diizenli araliklarla mutlaka yapilmalidir.

v Ulkemizde orman yanginlarina bakis agis1 cogunlukla séndiirme odaklidir ve biitcenin
biiylik bir kismi1 sondiirme kapsaminda kullanilmaktadir. Bu bakis agis1 oldukca tehlikeli ve
maliyetli sonuclar dogurmaktadir. Bunun yerine 6nleyici tedbirler alinarak daha az maliyetli
caligmalar yiiriitiilmelidir. Ozellikle teknolojiden faydalanarak yangin riskini azaltmaya
yonelik ¢alismalar yapilmalidir.
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2021 yangin sezonunda 4 adet IHA ile yangina hassas alanlar olan Adana, Izmir, Isparta ve
Mugla’da orman alanlarinda konumlandirilarak gozetlenmesi saglanmistir. Bu sayinin
artirilmasi ile birlikte yangina erken miidahale saglanabilecektir. (Avcr ve Korkmaz, 2021)

v Orman yanginlar1 hava araclariyla 30 dakikadan daha az bir siirede ¢ogunlukla kontrol
altina alinabilmektedir. Fakat 30 dakika i¢inde hava araclariyla miidahale edilmez ise yangin
seyri degismekte ve sonrasinda yiizlerce personel ve ekipman ile giinlerce kontrol altina
almaya calismak zorunda kalabilmektedirler. Orman yangimlarinda hava araglar1 kara
araclarina gore ¢cok daha hizli miidahale edebilmektedir. Bundan dolay1r orman yanginlarinda
hava araglarinin 6nemi biiyiiktiir (Sunar ve Kurnaz, 2022)

v Orman yanginlarinda ugak kullaniminda su alip birakma kapasitesi (8-12 ton) fazla
olmasina karsin su alabilecegi alan agisindan kisithidir. Helikopterler ise su alip birakma
kapasitesi (2.5-3.5 ton) daha az iken orman i¢lerinde bulunan havuz ve goletlerden rahatlikla
su alip hizli bir sekilde yangin alanina gidip gelebilmektedir. Ayrica ugaklar yiiksek irtifadan
ucmast sebebiyle atilan suyu hedefe isabeti helikoptere oranla daha azdir. 2021 yih
yanginlarinda ugak ve helikopterler es zamanda fazla sayida ¢ikan orman yanginlarinda sayica
yetersiz kalmigtir. Bundan dolay: Tiirkiye’ye Azerbaycan, Iran, Rusya, Hirvatistan, Ispanya
ve Ukrayna iilkeleri ucak ve helikopter destegi vermislerdir (Avci ve Korkmaz, 2021).

v Orman yanginlarinin sondiiriilmesi i¢in en elverisli zaman gece saatleridir. Ancak
yanginda gorevli itfaiye personelleri ile goriigmeler sonucunda 2021 yilinda ¢ikan orman
yanginlarinda gece goriislii helikopter sayis1 yeterli olmadigi i¢in gece saatlerinde sondiirme
faaliyetleri yapilamadig1 anlasilmistir. OGM gerekli 6zelliklere sahip hava araglarini temin
ederek hava arag filosunu zenginlestirmelidir.

v Orman yanginlarinda hava araclarinin etkili olabilmesi i¢in biraktig1 suyun pulverize
olmamasi gerekmektedir. Ugaklarin atti1 suyun yogunlagtirarak birakmasi orman yanginlari
icin daha etkili olacaktir. Suyun yogunlastirilmasi ise suya kopiik karistirilmasi veya dogaya
ve topraga zarar vermeyecek biyolojik kopiikler veya kimyasallar kullanilarak
saglanabilmektedir.

v Itfaiye personelleri ile yapilan goriismede orman genel miidiirliigiine ait araglar ve
ekipmanlar ile Itfaiye araclar1 ve ekipmanlarmin uyumsuz olduklari, su takviyesi gelse dahi
itfaiye’ye ait olan lanslarin farkli olmasindan dolay1r suyu alamadiklar1 anlasilmistir. Bu
sorunun ¢ézlimii, yanginlardan sorumlu tiim birimlerin birbirleri ile uyumlu arag ve gereglerin
kullanilmasidir.

v Yasanan diger bir problem ise iletisimdir. Itfaiye personelleri yangin bolgelerinde
mobil baz istasyonlart olmadigi i¢in hem kriz masasiyla hem de aileleri ile iletisime
gecemediklerini belirtmislerdir. Yasanan bu problemin ortadan kaldirilmasi i¢in mobil baz
istasyonlarinin sayisi artirilmali afet bolgelerinde eksikligi yasanmamalidir.

v itfaiye personelleri ile yapilan goriismede; itfaiye personellerinin kullandiklari telsiz
ile sadece kendi aralarinda iletisime gegebildiklerini yine kriz masasiyla ve farkli kurumlardan
gelen personeller ile iletisim saglayamadiklarini belirtmislerdir. OGM, belediyeler ve AFAD
arasinda yasanan iletisim probleminin ortadan kaldirilmasi amaciyla iilke genelinde ortak
telsiz ag1 olusturulmalidir.
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v Itfaiye personelleri yapilan goriismede; ¢ok fazla yardimin geldigini, gonderilen
yiyecek ve igeceklerin fazla oldugunu ve sicaktan bozulduklari ifade etmislerdir. Lojistik
depolarda gelen yardimlarin depolanmasi ve yeteri miktarda gidanin uygun kosullarda
saklanmasi1 gerekmektedir.

v Yangina miidahale siirecinde itfaiye personellerinin barinma hizmetlerinin yetersiz
kaldig1, personellerin araglarin {istlerinde uyuduklar1 ve dinlendikleri kamuoyuna yansiyan
fotograflar ile anlasilmaktadir. Barinma hizmetleri lojistik planlar dahilinde daha ozverili
caligmalari yriitiilmelidir.

v Yangin bolgesinin koordinasyonu i¢in OGM, belediyeler ve AFAD ta bulunan
araclarin birbirleri ile uyumlu arag takip sistemleri olmalidir.

v Yangin siiresince dogru bilgi akisinin saglanabilmesi, takviye gelen personellerin
koordinasyonlari, vardiyalarinin diizenlenmesi gerekmektedir. Yangin boyunca diizenli
olarak bilgi paylasim1 yapilmalidir.

4.SONUC VE ONERILER

Dogal afetler, canli yasamini1 beklenmedik zamanda, beklenmedik bi¢cimde etkileyerek énemli
can ve mal kayiplarina sebep olurlar. Ulkemizin jeolojik yapist ve Akdeniz iklim kusaginda
yer almasi nedeniyle bu tiir olaylar siklikla yasanmaktadir. Kiiresel iklim degisikliklerinin
etkilerinin artmasiyla birlikte son yillarda Tirkiye’de orman yanginlar artik afet boyutuna
ulasmis ve dnemli kayiplara neden olmustur. Ozellikle Tiirkiye’de 2021 Temmuz ve Agustos
aylarinda c¢ikan yanginlar daha once goriilmemis biiylikliikte olmustur. Bu nedenle de afet
kapsamindadirlar. Afetler sirasinda lojistik faaliyetler, felaketin de biiyiikliigiine bagl olarak
hem fiziki hem teknolojik altyapilar sekteye ugradigi i¢in yonetilmesi gii¢ bir hal almaktadir.
Bu nedenle afet lojistigi konusunda gerekli altyapi, bilgi ve deneyim sahibi olmak, bu gibi
felaketlerde olusan kriz durumunun en az zararla atlatilabilmesi, afet bdolgesindeki
afetzedelerin, gorevlilerin ihtiyaclarinin giderilmesi ve gerekli yardimlarin yapilmasi
konusunda hayati 6nem tagimaktadir. Bu sebeple, diizenli sekilde risk olgiimleri yapilmali ve
Orman yangilarina Onleyici tedbirler alinmalidir. Orman yanginlarinin nedenlerine
bakildiginda, insanlarin gesitli faaliyetleri (amiz yakma, izmarit atma, ¢op yakma) yangina
sebebiyet verdigi saptanmistir. Bu tiir yanginlar1 6nlemek amaciyla 6zellikle Ege ve Akdeniz
orman bdlgelerinde yasayan halka ¢esitli egitimler verilmeli ve alinan 6nlemler anlatilmalidir.
Devlet tarafindan gelistirilen yanginla miicadele yontem ve stratejileri halka olabildigince
uygulamali olarak anlatilmalidir.

Elde edilen veriler 15181nda; 2021 Temmuz-Agustos orman yanginlarinin giinlerce siirmesi ve
cok zor kontrol altina alinmasindan dolayr mevcut yangin sondiirme malzemeleri, araglar,
ekipmanlar, yontemler ve stratejilerin mega yangimnlar i¢in yeterli olmadigi sonucuna
ulagilmaktadir. Mega yanginlar icin bahsedilen techizatlar sayilari iyilestirilmeli ve yeni
yontem ve stratejiler gelistirilmelidir. Orman Genel Miidiirliigiine ait hava araglarinin 2021
yili Temmuz ve Agustos yanginlarinda yetersiz kaldigi bilindiginden, planlamalarda hava
araclarinin sayisinin artirilmasina yonelik iyilestirilmeler devletin ilgili kurum ve kuruluslar
tarafindan yapilmalidir. Diger yandan, afet lojistigi kapsaminda diinyadaki teknolojik
ilerlemeler de takip edilmelidir. Yapay zeka gibi teknolojiler ile olusturulacak depo
optimizasyon programlar1 kullanilarak afet anindaki ekipman ve yardimlarin dagitimi daha
etkili hale getirilebilir.
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Afet bolgelerinde yol giivenligi artirmak i¢in, personellerin kullanacagi yolu dncesinde yapay
zeka ile birlikte anlik yolun durumunu, serit sayisi, engellerini ve trafik durumunu ve rotalari
gosterebilen teknolojiler kullanilmalidir (Adigiizel, 2022). Yangin sezonlarinda yapay zeka ile
toplanan bilgiler ile hava durumu alt sisteminin incelenip veri hazirlanmasi ve bu veriler ile
birlikte rlizgar, sicaklik ve nem gibi olgularin yangin igin elverisli oldugu giinlerde bolgede
onleyici tedbirler alinmalidir (Adigiizel, 2022).

Orman yanginlarinin potansiyel zararlarini en aza indirebilmek i¢in orman risk haritalar1 ve
yangin risk haritalar1 birlikte kullanilarak yangin 6ncesinde 6nlemler alinmalidir (Baltaci ve
Yildirim, 2021).

2011-2020 yillar1 dahil olmak iizere yangin miidahale iscisi sayisi sirastyla 8386, 8860, 9619,
9642,9367, 9182, 9255, 8138, 8566 ve 8388 seklindedir (Avcr ve Korkmaz, 2021). Son
yillarda orman yangin sayilar1 artarken, is¢i sayilarinin azaldig dikkat ¢ekicidir. Bu nedenle
insan kaynaklarinda iyilestirme yapilmalidir.

Sonug olarak; orman yanginlarinin giinbegiin sayilari artmaktadir ve iklim degisikliginin artan
etkisiyle gelecekte biiyiik yanginlarin ¢ikma ihtimali daha fazladir. Ciinkii iklim degisikligi ile
birlikte daha sicak ve kurak yillarin yaganmasi orman yanginlar tehlikesini artirmaktadir. Bu
sebeple, gelecek yillarda orman yanginlarinda kayip yasamamak adina onlemler alinmali,
planlamalar dogru yapilmalidir. Lojistik planlamalardaki eksiklikler ya da hatalar orman
yanginin biiyiikliigiinii ve siliresini dogrudan etkilemektedir. Orman yanginlarina miicadelede
yapilmalidir.

Gelecekteki c¢alismalarda yanginlarinda gorev alan itfaiye er ve AFAD gorevlilerinin
yasadiklar1 deneyim ve daha iyinin nasil olmasina ydnelik Onerileri alinabilir. Aksayan,
yetersiz kalan ya da iyi olarak planlanan islerin neler oldugunun 6grenilmesi gelecek
yanginlardaki verimliligi ve afet yonetimini kolaylastiracaktir.
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OZET

Ulkemizde, acil durumlar ortaya ciktiktan sonra uygulanacak miidahale asamasini iceren kriz
yOnetimi uygulamalari, afet 6ncesi doneme yonelik planlanlamalar ve dnlemlerden daha fazla
yere sahiptir. Giiniimiizde, 6nceden afetler dolayisiyla yasananlarin yeniden yasanmamasi
icin bircok c¢alisma yapilmaktadir. Bununla birlikte de yapilan ¢aligmalarin uygulanabilirlik
diizeyinin diisiik olmasi sebebiyle lilkemiz afet yonetim sistemi i¢in yeterli diizeyde degildir.
17 Agustos 1999 Marmara Depremi Tirkiye’de afet yonetimi ve koordinasyonu alaninda
yasal diizenlemeler bakimindan doniim noktasidir. Cok genis capta hasara ve kayba neden
olan bu afet, lilkemizde afet yonetimi konusunun tekrar gdzden gecirilme zorunlulugunu
ortaya koymustur. 1999 Marmara depreminin hemen sonrasinda ¢ikarilan bircok kanun,
KHK, tiiziik ve yonetmelik vardir. Yapilan bu diizenlemelerle amaclanan seyler, hem afetlerin
neden oldugu sorunlarin ¢oziilmesi hem de iilkemizin afet yonetimi hususunda kurumsal
yapilanma ve mevzuat ile ilgili sorunlarinin ve eksikliklerinin giderilmesidir.

Bu calisma ile diinyada ve iilkemizde afetler konusundaki gelismeler degerlendirilerek risk
azaltma faaliyetlerinin 6nemine vurgu yapilmistir. Ayrica tilkemizde mevcut afet yonetiminin
durumu incelenmis, bu baglamda uygulanan afet ydnetimi politikalar1 mevcut yasal
diizenlemeler ele alinarak incelenmis, eksik oldugu diisiiniilen konular hakkinda Oneriler
sunulmustur.

Anahtar Sozciikler: Afet, Afet Yonetimi, Risk, Yasal Diizenleme.

WITHIN THE FRAMEWORK OF LEGAL REGULATIONS
DISASTER MANAGEMENT IN TURKEY

SUMMARY

In our country, crisis management practices, which include the intervention phase to be
applied after emergencies, have more place than the planning and measures for the pre-
disaster period. Today, many studies are being carried out to prevent the events that have been
experienced due to disasters from happening again. However, due to the low level of
applicability of the studies, it is not at a sufficient level for our country's disaster management
system.

The 17 August 1999 Marmara Earthquake is a turning point in terms of legal regulations in
the field of disaster management and coordination in Turkey. This disaster, which caused a
wide range of damage and loss, revealed the necessity of reviewing the issue of disaster
management in our country. There are many laws, decree laws, statutes and regulations
enacted right after the 1999 Marmara earthquake. The aims of these regulations are both to
solve the problems caused by disasters and to eliminate the problems and deficiencies of our
country's institutional structure and legislation regarding disaster management.
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With this study, the importance of risk reduction activities was emphasized by evaluating the
developments in the world and in our country on disasters. In addition, the current situation of
disaster management in our country has been examined, the disaster management policies
implemented in this context have been examined by considering the current legal regulations,
and suggestions have been made about the issues that are thought to be deficient.

Keywords: Disaster, Disaster Management, Risk, Legal Regulation.

1.GIRIS

Afet yonetimi; afetler meydana gelmeden afetin 6nlenmesi ve olusabilecek zararlarin
azaltilmasi, afet sonucunda meydana gelen olaylara zamaninda, etkili olarak miidahale
edilmesidir. Baska bir ifadeyle afette maruziyet yasamis gruplar icin giivenli ve yeni bir
yasam olusturabilmek amaciyla yapilmasi gereken toplu miicadeledir (Press & Hamilton,
1999).

Afet ydnetimi; multidisipliner bilimler tarafindan ele alimmalidir. Ote yandan, afet 6ncesi ve
sonras1t donemde yasanmasi muhtemel etki ve sonuglar toplumun tiimiinii kapsar; bu nedenle
miicadele de toplumun tim kurumlar1 ile birlikte olmalidir. Ayrica, afet yoOnetimi
organizasyonunda, kamu kurum ve kuruluslari, 6zel sektor, iiniversiteler, sivil toplum
kuruluslari, medya ve bireyler ile uluslararasi kuruluslar da yer alir. Etkili bir afet yonetimi
icin, ortak duyarliliga sahip tiim kurumlarin koordinasyon ve isbirligi i¢inde olmasi gerekir
(AFAD, 2022).

Yasal diizenlemeler bakimindan, Tiirkiye’de afet yonetimi ve koordinasyonunda doniim
noktasi 17 Agustos 1999 Marmara Depremi’dir. Biiyiik yikici etkilere ve can kaybina yol
acan bu deprem, lilkemizde afet yonetimi konusunu tekrar giindeme getirmistir. Marmara
depreminin hemen sonrasinda pek cok yasal diizenleme yapilmistir. Bu diizenlemelerle,
deprem oOzelinde ve genel olarak iilkenin afet yonetimine yonelik kurumsal yapilanma ve
mevzuatla ilgili sorunlarin ¢6ziimii amag¢lanmistir (Fani, 2014).

2.GELISME

2.1.TURKIYE’DE AFET YONETIMI

2.1.1.Afet Kavram

Ne zaman meydana gelecedi belli olmayan toplum hayatini 6nemli bir Olgiide etkileyen
toplum {izerinde ¢esitli olumsuzlar meydana getiren, yasami sekteye ugratan veya yasamsal
faaliyetleri yavaslatan veya durduran, dogal, teknolojik, beseri kaynakli olaylardir. Afet bir
olayin kendisi degil, dogurdugu sonuctur (AFAD,2022).

2.1.2.Afet Tiirleri
l

Niikleer, biyolojik, kimyasal
kazalar

Yavas Gelisen Dogal
Afetler

(Siddetli soguklar,
kuraklik, kitlik vb.)

Ani Gelisen Dogal
Afetler

(Deprem, seller, su
taskinlari. toprak
kaymalari, kaya
dismeleri. ¢1g, firtinalar,
hortumlar, volkanlar,
yvanginlar vb.)

Tasimacilik kazalar
Endiustriyel kazalar

Asir kalabaliktan meydana
gelen kazalar

Gogcmenler ve yerlerinden
edilenler vb.

AFETLER

DOGAL AFETLER

INSAN KAYNAKLI

Sekil 1. Afet Tiirleri (AFAD,2022)
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2.1.3.Afet Yonetimi Kavram

Afetler meydana gelmeden olusabilecek afetin Onlenmesi ve olusabilecek zararlarin
azaltilmasi, afet sonucunda meydana gelen olaylara zamaninda, etkili olarak miidahale
edilmesidir. Bagka bir ifadeyle afette maruziyet yasamis topluluklar icin giivenli ve yeni bir
yasam olusturabilmek i¢in yapilmasi gereken topyekiin miicadeledir (AFAD,2022).

Afet yonetimi, afetler dolayisiyla meydana gelebilecek etkileri azaltmak amaciyla afetler
meydana gelmeden Once zarar azaltma ve hazirlik, afet aninda miidahale, devam eden siirecte
ise iyilestirme ve yeniden insa i¢in ihtiyacin oldugu kaynaklarin ve faaliyetlerin diizenlenmesi
ve yonetim siirecini igine alan, disiplinli, ¢oklu katilim gerektiren aktif bir siirectir. Tiirkiye
Afet Yonetim Sisteminde iki temel politika vardir. Bunlar; Modern Afet Yonetim Modeli ve
Biitiinlesik Afet Yonetimi Modeli’ dir (TUBITAK, 2022).

2.1.4.Modern Afet Yonetimi Sistemi Evreleri

Risk Yonetimi Kriz Yonetimi
__f\ Z' s K s i x > E
= arar Azaltma Miidahale =
z s
~ -
= : =
:> Hazirhik - Iyilestirme =

Sekil 2. Modern Afet Yonetim Sistemi Evreleri (Kadioglu,2008)

2.2.AFET YONETIMINDE YASAL DUZENLEMELER

Tiirkiye Afet Yonetim Sistemi ve Organizasyonu ile ilgili yasal diizenlemeler, doga kaynakli
afet meydana geldikten sonra her afetin ardindan duruma iligkin 6zel bir yasal diizenlemenin
yapilmasiyla gelismistir. Bu diizenlemeler gliniimiize kadar, afet sonras1t meydana gelen kriz
ortaminda, afetlerden etkilenen insanlara hizli bir sekilde gerekli yardimin saglanmasi ve
afetlerde yaralananlarin hemen yaralarinin iyilestirilmesi hedefi ile miidahale, iyilestirme ve
yeniden yapilandirmaya yonelik Onlemlerin alinmasi ve uygulanmasmma daha fazla 6nem
verecek calismalarla etki sahasi genisletilerek gelmistir. Sonug olarak, zaman ilerledikge ¢ok
karisik, birgok kurum ve kurulus eliyle yonlendirilen daginik bir yapinin meydana gelmesine
sebep olmustur (Azimli Cilingir, 2018).
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2.2.1.Tiirkiye’de Afet Yonetimi ve Afetlerle Miicadele Yaklasim ve Politikalarinin
Gelisimi

* Apirlikls olarak afete mddahale faaliyetleri ve yeniden yapum da igeren
ok suurh iyilestirme politika ve stratejileri

« lyilestirici devlet anlayigiun baskin rol, afetleri ilahi giice ve kadere
baglama eilimi, pargacil planlama ve afet sonras: yaklagimlan

* Aurlikls afet sonrasi politikalan(mndahale ve iyilestirme odakli
vaklasimlar), cok smurl: ve baslangic seviyesinde afet 8ncesi galismalar

* Geleneksel afet ydnetim modelinin kurgulanmasi ve yerlesmesi,afetleri
ilahi gice ve kadere baglama egilimi, iyilestirici devlet anlayist rold

* Apurhikl afet sonras: politikalari(mdahale ve iyilestirme odakls
vaklagimlar).gelismekte olan ancak yetersiz ve biitiinlestirilememis afet
dncesi calismalan

* Geleneksel afet yonetim modelinin uygulanmasi,afetleri dogal olaylara
baglama anlayigimna dogru evrilme, iyilestirici devlet anlayisinin baskin
roltiniin devam etmesi ve koruyucu devlet anlayisimnun baglamas:

* Afet sonrast politikalannda dontisim (daba etkin ve strdtrilebilir mtdabale,

iyilestirme ve yeniden yapim yaklasimlan)
« Afet oncesi politikalarinda donfisom (sakuum ve hazurlikli olma
1999-2012(Y1kicr 1999 Dogu yaklagimlarinin dnem kazanmasi o
Marmara Depremleri ile * Afet dncesi ve sonrasi strateji politikalarinim birlestinilmesi ¢abalary
o P M + Afet risk youetimi aplayisina dogru bir don0s0mon baslangictAfetlerin hem
aslayan siireg) do@al hem de insan kaynakls oldugu anlayigiin gelismesi, iyilestirici devlet

anlayigindan koruyucu devlet anlayisina evrilme (ancak geleneksel afet
‘ yonetim modelinin baskin karakteri bu degisim dntinde gogln bir engel
] olugturma ya devam etmekte )

L

Sekil 3.Tiirkiye’de Afet Yonetimi ve Afetlerle Miicadele Yaklagim ve Politikalarinin Gelisimi
(AFAD, Tiirkiye'de Afet Yonetimi ve Doga Kaynakli Afet Istatistikleri, 2022)

Tiekiye’ de etkili afet risk yonetimi politikasinin olusturulamamasinin bir ¢ok nedeni vardir.
Bu nedenler arasinda afet konusunda sorumluluk sahibi ¢ok fazla paydasin olmast ve bu
paydaslar arasindaki koordinasyonun iyi bir sekilde saglanamamasi, devam eden siiregte ise
yetki konusunda karmasalarin ortaya ¢ikmasi yer almaktadir.

Gegmiste yasanilan afet tecriibeleri 1s181nda ve 1999 depremlerinin agir sonuglar karsisinda
Tiirkiye’de etkili bir afet yonetim sistemi olmadigi, ¢ogunlukla afet meydana geldikten
sonraki donemdeki miidahale ve iyilestirme asamalarina yonelik hazirliklar1 yapildigi, afet
meydana gelmeden Oncesine yonelik yapilan faaliyetlerin 6zellikle risk yonetimi yaklagimi
kapsaminda olusturulamadig goriilmektedir (AFAD,2022).
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2.2.2.Ulkemizde Afet Yonetimine iliskin Yasal Diizenlemeler

G =
Anayasa

. ~
Kanunlar

s ~
Y onetmelik

>y

s ~
Yonerge

-
Genelge

. >y

Sekil 4. Ulkemizde Afet Yonetimine iliskin Yasal Diizenlemeler

2.2.2.1.Anayasa

Bir devletin yonetim seklini belirleyen, yasama, yiiriitme, yargilama giiclerinin nasil
kullanilmasi gerektigini gdsteren, yurttaglarin kamu haklarini bildiren temel yasa, kanunuesasi
anlamina gelir (TDK, 2022).

09 Kasim 1982 tarih ve 2709 sayili Tiirkiye Cumhuriyeti Anayasasi’nin 119.ve 120.
maddeleri olaganiistii hal durumunu, 122. maddesi sikiyonetim durumunu diizenlemektedir.
Anayasanin 119. maddesine gore, tabii afet, tehlikeli salgin hastaliklar veya agir ekonomik
bunalim hallerinde, cumhurbagkan1 baskanliginda toplanan bakanlar kurulu, yurdun bir veya
birden fazla bolgesinde veya biitiiniinde siiresi alt1 ay1 gegmemek iizere olaganiistii hal ilan
edebilir (Tercan,2018).

2.2.2.2.Kanun
Devletin yetkili makamlarinca hazirlanan ve herkesin uymak zorunda oldugu yazil
kurallardir (TDK,2022).

e —
7269 Sayili Umumi

: o Hayata Miiessir Afetler . . A
7126 Sayili Siv - 2 Say Jze
126 Sayih Sivil Dolayisiyla Alinacak 5302 Sayih 1l Ozel

Savunma Kanunu - B Idares: Kanunu
© Tedbirlerle Yapilacak : :

Yardimlara Dair Kanun

5393 Sayili Belediye
Kanunu ve Biiytiksehir
Belediyesi Kanunu

5355 Sayili Mahalli

) 5543 Sayih Iskan
Idare Birlikleri Kanunu

Kanunu

7269 Sayilh Umumi
Hayata Miiessir Afetler
Dolayisiyla Alinacak
Tedbirlerle Yapilacak
Yardimlara Dair Kanun

7126 Sayili Sivil
Savunma Kanunu

5302 Sayili i1 Ozel
Idares: Kanunu

5393 Sayili Belediye
Kanunu ve Biiytiksehir
Belediyesi Kanunu

355 Sayili Mahalli

) 5543 Sayih Iskan
Idare Birlikleri Kanunu

Kanunu

Sekil 5. Tiirkiye’ de Afet Yonetimine Iliskin Kanunlar (AFAD, 2022)
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2.2.2.3.KHK
Bakanlar kurulunca alinip resmi gazetede yayimlanan ve yasa gibi islem goren, yasa giicii
olan kararlardir (TDK,2022).

Sivil Miidafaa Kanunu Ile Belediye Kanununda Degisiklik Yapilmasina Dair
Kanun Hiikmiinde Kararname

Bakanlar Kurulu Karar:

Tiirkiye Afet Risklerinin Azaltilmas: Platformunun Kurulus, Gérev ve
Calisma Esaslan

Sekil 6. Tiirkiye’ de Afet Yonetimine Iliskin Kanun Hiikmiinde Kararnameler (AFAD,2022)

2.2.2.4.Yonetmelik
Yasa ve tiiziikklerin uygulanmasini saglamak amaciyla hazirlanan, diizenleyici kurallarin yazil
oldugu resmi belgedir (TDK,2022).

il Afet ve Acil Durum Miidiirliikleri Aday Memurlarinin Yetistirilmesine Dair
Yonetmelik

I1 Afet ve Acil Durum Miidiirliikleri Hizmet Igi Egitim Yénetmeligi

Afet ve Acil Durum Yénetim Merkezleri Yonetmeligi

Afet Ve Acil Durum Miidahale Hizmetleri Yonetmeligi

Afet ve Acil Durum Harcamalan Yonetmeligi

Gegici Koruma Yénetmeligi

Afet Sebebiyle Hak Sahibi Olanlarin Tespiti Hakkindaki Yénetmelik

Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yénetmelik

Afet Sebebiyle Yapilan ve Yapilacak Olan Binalarin Bor¢landirma Bedellerinden
Yapilacak Indirimler Hakkinda Yénetmelik

I1 Afet ve Acil Durum Miidiirliikleri Aday Memurlarimn Yetistirilmesine Dair
Yonetmelik
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il Afet ve Acil Durum Miidiirliikkleri Hizmet I¢i Egitim Yonetmeligi

Afet ve Acil Durum Yonetim Merkezleri Yonetmeligi

Afet Ve Acil Durum Miidahale Hizmetleri Yénetmeligi

Afet ve Acil Durum Harcamalan Yo6netmeligi

Gegici Koruma Yonetmeligi

Afet Sebebiyle Hak Sahibi Olanlarin Tespiti Hakkindaki Yénetmelik

Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yénetmelik

R ———————————————)
Sekil 7. Tiirkiye’ de Afet Yonetimine Iliskin Yonetmelikler (AFAD, 2022)

2.2.2.5.Yonerge
Herhangi bir konuda tutulacak yol i¢in {ist makamlardan alt makamlara belli bir esasa
dayanarak verilen buyruk, talimat, direktiftir (TDK,2022).

AFAD Personel Kimlik Kart: Yonergesi

Baskanhik AADYM Yoénergesi

Gegici Barinma Merkezlerinin Kurulmasi. Yénetimi ve
Isletilmesi Hakkinda Y&nerge

Afet ve Acil Durum Yénetimi Baskanhig: On Mali Kontrol
Islemleri Y&nergesi
Insani Yardim Harcamalan Y&nergesi

Afet ve Acil Durum Yoénetimi Uzman Yardimcilarinin Uzmanhk
Tezi Hazirlama Usul ve Esaslarina Iliskin Yénerge

AFAD Yangin Onleme ve Séndiirme Y&nergesi

Sekil 8. Tiirkiye’ de Afet Yonetimine Iliskin Yonergeler (AFAD,2022)
2.2.2.6.Genelge

Yasa ve yonetmeliklerin uygulanmasinda yol gostermek, herhangi bir konuda aydinlatmak,
dikkat ¢cekmek tizere ilgililere gonderilen yazi, tamimdir (TDK,2022).
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Acil Yardim Talebi ve Harcanmasi ile 4123 Sayili Kanun Kapsamindaki
Odenek Talebi Esas ve Usulleri Hakkinda Genelge

4

Acil Yardim Malzemelerinin AFAD Lojistik Depolarindan Sevkiyat

N2
Gegict Koruma Altindaki Yabancilara Iliskin Saghk Hizmetlerinin
Yiiritiilmesi Hakkinda Genelge
Tiirkiye Afet Miidahale Plam (TAMP) ve Afet Yonetim ve Karar Destek
Sisteminin (AYDES) Uygulamaya Alinmas: Hakkinda Genelge

Gegici Barinma Merkezlerinde Market Amaciyla Tasinmaz Kiralanmasi
Hakkinda Genelge

Afet Tehlike Haritalan Hakkinda Genelge

. 4

Hasar Tespit Genelgesi ve Ekler:

SZ

Suriyeli Misafirlerin Saghk ve Diger Hizmetleri Hakkinda Genelge

Sekil 9. Tiirkiye’ de Afet Yonetimine iliskin Genelgeler (AFAD,2022)

SONUC VE ONERILER

Ulkemiz afetler soz konusu oldugunda c¢ok ayrntili yasal dagarciga ve uygulama
tecriibelerine sahiptir. Afet yonetimi konusunun gelismesini ve siirdiiriilebilirligini engelleyen
hususlar arasinda kurum ve kuruluslarin tamamen degistirilmesine yonelik yasal
diizenlemelerin yapilmasi 6nde gelmektedir. Afet zararlarinin azaltilmasinin en anlamli yolu
kurumsal organizasyonun saglanmasi, gerekli bilinglendirmelerin yapilmasi, afetlerin
onlenmesine yonelik politikalarin uygulanmasidir.

Afet yonetimi siireclerinde kisith rolleri olmasina ragmen son yasal diizenlemelerle birlikte
yerel yonetimlere de 6nemli yetki ve sorumluluklar verilmeye baglanmistir. Ancak bu seviye
yine de yeterli degildir. Bununla birlikte yerel yonetimlerin yetki ve sorumluluklarinin
arttirtlmas1 Onerilmektedir. Ayrica afet hizmetlerinin merkezi yonetim ve yerel yonetimin
1s181nda saglanmasi, ayristirilmasi, tanimlamasinin iyi bir sekilde yapilmasi gerekmektedir.
Mevzuattaki kargasadan kurtulmak daha etkili bir afet yonetimi gerceklestirebilmenin en
gerekli sartlarindan biridir. Yasal diizenlemelerin yasanan her afet olayindan sonra ortaya
cikan aksakliklar1 diizeltmek amaciyla sadece bir Onceki yasal diizenlemenin tekrari
niteliginde olmast mevcutta bulunan pratige gecirmekte olduk¢a zorlandigimiz
diizenlenlemelerin daha da i¢inden ¢ikilmaz bir hale gelmesine sebep olmustur.

Afet yonetiminin ilk asamasi afetin etkilerinin azaltilmasi amaci ile yapilan c¢aligsmalar
cergevesinde baslamalidir. Afet yonetiminin ana hattin1 bu siire¢ olusturmaktadir. Afetler
meydana geldikten, kayiplar yasandiktan, binalar enkaz haline doniistiikten sonra afeti
yonetmeye ¢aligmak abes olacaktir. Bir ayr1 konu da kaybedilen canlarin ve geri gelmeyecek
ekonomik servetin hesabinin sorulacagi bir merciinin bulunamamasidir. Afete hazirlanmaktan
sadece afetin etkilerinin azaltildig1 bir ortam olusturduktan sonra s6z edilebilecegi de agiktir.
Afetlere yonelik hazirlik planlarinin yapilmasi, egitim programlarinin hazirlanmasi ve yapilan
diger ¢alismalarin bir anlama sahip olmasi bu sayede miimkiin olacaktir.
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Onemli olan konu planlama siirecinde iizerinde ¢ok fazla galisilarak ortaya ¢ikarilan metinler
degil, basit hazirlanim siireci olan fakat uygulanma orani yiliksek metinler hazirlama
zorunlulugudur. Ayrica bu hazirlanan planlarin siirekli giincellenebilir olmasi diizenli
tatbikatlarla desteklenerek siirekli hazir halde bulundurulmasi da 6nemlidir. Gostermelik
yapilan, uygulanabilirligi diisiik olan afet aninda ihtiya¢ duyulmayan planlarin yapilmasi
donemine bir son verilmelidir. Adint ne koyarsak koyalim, ister kriz yonetimi, ister afet
yOnetimi veya acil durum y6netimi olsun, devletin bu konudaki asli goérevi vatandaslarinin
canlarin1 ve mallarini korumaya yonelik afetlere karg1 miicadele sistemi gelistirmektir.
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OSMANLI DEVLETI’NDE DEPREMLER (16. ve 18. Yiizyillar)
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Ozet

Yer kabuguna bagli olarak hemen her cografyada farkli zamanlarda meydana gelen ve
Osmanli kaynaklarinda zelzele olarak kaydedilmis olan deprem yiizyillarca varligini
hissettirerek hem devlete hem devlete tabi olanlara maddi manevi zararlar vermistir.

16. yiizyildan baslayarak 18. yiizyilin sonlarina kadar basta Istanbul olmak iizere Erzincan,
Sinop, Denizli, Kiitahya ve Aydin gibi Osmanli Devleti topraklarinin bircogunda deprem
bliylik zararlara neden olmustur. Depremer karsisinda Osmanli Devleti bir hasar tespiti
gercekleslestirerek daha sonrasinda tespit edilenler dogrultusunda zararlar1 gidermeye
calismigtir. Deprem Oncelikle Osmanli iiretkenliginin ve ekonominin temeli olan vergi
sistemine olumsuz yansimistir. Ancak Osmanli Arsiv kaynaklarindan anlasildig: iizere dogal
afetler karsisinda devlet yerinde ve zamaninda ¢oziimler bularak tebaanin yiikiinii hafifletmek
ve toparlanmasini saglamak i¢in avariz, niizul, siirsat ve gerekli diger vergilere muafiyet
getirmistir.

Anahtar Kelimeler: Osmanli Devleti, Dogal Afet, Deprem, Zelzele.

EARTHQUAKES IN THE OTTOMAN EMPIRE (The 16" and 18" Centuries)

Abstract

Earthquakes, which occur at different times in almost every geography and were termed as
“zelzele” in Ottoman sources, have made their existence felt for centuries and caused material
and moral damage to both the State and its citizens.

From the 16™ century until the end of the 18" century, earthquakes caused great damage in
many lands of the Ottoman Empire such as Istanbul, in particular, Erzincan, Sinop, Denizli,
Kiitahya, and Aydin. For these damages, the Ottoman State first made a damage assessment
and then tried to remedy the damages based on the assessment. Earthquakes primarily
affected the tax system, which was the basis of Ottoman productivity and economy. As
understood from the sources of Ottoman Archives, however, the State found appropriate and
timely solutions in the face of natural disasters; for instance, by introducing exemptions from
such taxes as avariz, niizill, siirsat, etc. in order to alleviate the burden of its citizens and help
them recover.

Keywords: Ottoman Empire, Natural Disaster, Earthquake, Zelzele.

Giris

Deprem, yerkabugu i¢indeki kirilmalar nedeniyle ani olarak ortaya ¢ikan titresimlerin dalgalar
halinde yayilarak gectikleri bolgeleri ve yerin yiizeyini sarsma olayidir!. Yer kabugundaki ani
enerji salinimi sarsint1 olarak kendini gdsterir. Bu enerji volkanik patlamalar, insan kaynakli
patlamalar veya karstik gibi yeralti bosluklarinin ¢okmesinden kaynaklanabilir. Bununla
beraber dogal rahatsizliklar olarak da tanimlanan depremlerin farkl tiirleri mevcuttur.

! Nermin Maktav, Yeryiizii ve Deprem, Boyut Yayin Grubu, Istanbul, 2003, 5.10, 11.
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Bunlar; ¢okme, volkanik ve tektonik olarak simiflandirilmaktadir. Cokme ve volkanik
depremler yerel olarak degerlendirilir?.

Binlerce cana mal olan ve yaygin hasara neden olan depremin olusumu levha tektonigi teorisi
ile agiklanir. Levha tektonigi teorisi kitalarin kaymasi ve deniz tabani yayilmasi teorisinden
tiiremistir’. Bilimsel gelismelerin var olmadigi donemlerde insanlar basta depremler olmak
iizere dogadan kaynaklanan felaketleri sihir, biiyii ve dinsel inanc¢larin sonuglar1 olarak
yorumlamistir. Dua ve ibadetlerle felaketlerin bertaraf edilecegi diisiiniilmiistiir*. Osmanli’da
deprem miineccimlerin giindemine konu olmustur. Mesela Aralik 1599°da bir miineccim
Venedik’te bir deprem olacagini, Beni Asfar** askerinin yenilgiye ugrayip, Osmanli
askerinin zafer kazanacagi hakkinda ifadelerde bulunmustur.

Bilimsel olarak Osmanli’da depremin incelenmesi ve Olgiimii ele alinacak olursa cagin
kosullarindan kaynakli bu yodnde c¢alismalarin yetersiz oldugu soOylenebilir. Soyle ki
Kopernik’in astronomi alanindaki ¢aligmasini gelistiren Tycho Brahé 1576’da Danimarka’da
Uraniborg Rasathanesini kurdugu sirada Osmanli Devleti’nde 1577’lerde III. Murad’in
izniyle Misir Medresesi miiderrislerinden Takiyiiddin tarafindan ilk rasathane kurulmustu.
1571 yilinda Miineccimbasiliga getirilen Takiyiiddin, 11 Eyliil 1577 den itibaren Istanbul’da
gdkyiiziinde beliren kuyruklu yildiz igin bu olayin Iran ordusuna kars1 galibiyetin habercisi
oldugu yoniinde bir kehanette bulunmustur. Ancak akabinde 1578’de veba salgininda pek ¢ok
insanin Olimii Seyhiilislam Ahmed Semseddin Efendi’nin fetvasi ile 21 Ocak 1579 giinii
rasathanenin top atisiyla beraber yikilmasina neden olmustur. Bu elbette Osmanli’da bilimin
ontinii tikamistir. Diinyada ilk kez 1880 yilinda deprem dalgalarinin aletsel kayitlarinin
yapilmasindan sonra 10 Temmuz 1894’te Istanbul’da biiyiik bir deprem meydana gelmis,
ancak imparatorluk topraklarinda sismik istasyon ve deprem konusunda uzman olmadigi i¢in
bu depremin sismik kayitlar1 yapilamamustirS.

S6z konusu nedenlerle Osmanli topraklarinda depremlerin siddeti ve Ol¢limii ile ilgili veri
elde etmek miimkiin degildir. Ancak Baskanlik Osmanli Arsivindeki pek cok kayittan
depremlerin alani, tarihleri, 6liim oranlar1 ve depremin etkileri ile ilgili kolaylikla bilgi elde
edilebilmektedir.

Osmanh Kentlerinde Deprem

Tarih, bilimsel kosullarin elverissizligi nedeniyle ¢ok eski zamanlara dair ne yazik ki
depremlerin rakamsal olarak siddeti hakkinda bilgi vermez. Ancak arsiv kaynaklari 1s1ginda
depremin etki alan1 ve sosyo-ekonomik sonugclari ilgili veriler elde edilebilir. Osmanl Arsiv
kayitlarinda azim ve heybetli deprem ifadelerinden, deprem sonrasi tespit edilen yikimdan
yola ¢ikarak depremin ne Ol¢iide olabilecegi de tahmin edilebilmektedir. Ayrica hemen her
kaynakta depremin siiresinin belirtilmesi 6nemli ipuglar1 vermektedir. Depremin etkili oldugu
alanlara gelince, Bizans ve sonrasinda Osmanli Devleti’nin baskenti olan Istanbul depremleri
ile ilgili caligmalar mevcuttur. Ancak Osmanli’nin hakim oldugu genis cografya i¢in deprem
ile ilgili bilgiler daginik ve yetersizdir.

Roma Impratorlugu’nun baskenti olan Istanbul’un ilk olarak 342 yilinda sarsildig
bilinmektedir. 358’de gerceklesen bir depremde ise Izmit ve ¢evresinde biiyiik tahribat
meydana gelmistir.

2 Amr S. Elnashai & Di Sarno, L. Fundamentals of Earthquake Engineering: From Source to Fragility, John
Wiley&Sons, 2015. 5.2,3

3 Udias, A. Principles of Seismology Cambridge University Press, Cambridge, UK. 1999, s. 395, 396

4 Mehmet Baki Bilik, “Tarihsel Siiregte Depremler ve Basa Cikma Pratikleri”, Uluslararas: Sosyal Arastirmalar
Dergisi, C:13, Say1: 69, Mart 2020, s. 722

SBOA. TS. MA. €. 970. 2. 1.

¢ Yavuz Unat, “Takiyiiddin ve Istanbul Gzlemevi (Rasathanesi)”, Tiirkler, Cilt: 11, haz. Hasan Celal Giizel vd.
Yeni Tiirkiye Yayinlari, Ankara, 2002, s. 278; Koeri.boun.edu.tr/new/tr/tarihce
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Bu depremleri, 365-437-447-554-740 yilarinda gerceklesen depremler izlemistir. 740
yilindaki deprem siddetli olmus ve Izmit ile Karamiirsel’de biiyiik hasarlar birakmustir. 790-
796-860 ve 866 yillarinda depremler meydana gelmistir. 9 Ocak 869°da Istanbul’da “biiyiik
deprem” olarak adlandirilan siddetli sarsintida Ayasofya, Azize Meryem ve Havariler
Kiliseleri ile bir¢ok bina yikilmistir. 1032 ve 1033 yillarinda gerceklesen depremler de biiyiik
tahribata sebep olmustur. 1200 ile 1453 yillar1 arasinda araliklarla pek ¢ok deprem meydana
gelmistir. Osmanli doneminde meydana gelen ilk deprem 1489 tarihlidir. 1509 tarihinde
meydana gelen deprem Istanbul icin diger yerlerden daha yikici olmustur. 1556-1659-1690-
1719-1766-17907-17708-1802-1855 ve 1894 yillarinda gergeklesen depremler biiyiik hasarlar
birakan depremlerdendir’.

Osmanli’da eger herhangi bir yerde deprem ya da bagka bir dogal afet meydana gelirse bir
kesif gerceklestirilir yani bir tespit yapilir ve bu dogrultuda hasarlar giderilirdi'®. Erzurum
beylerbeyi ve Erzincan kadisina gonderilen bir hiikiimden anlasildigi lizere 27 Haziran
1583’te Erzincan’da biiylik bir deprem olmus, burada biitiin evler yikildigi i¢in halkin
toparlanmas1 amaciyla ii¢ yil avariz, niizul ve diger vergilerden muaf olmalar gerekli
goriilmiistiir'’.

Ekim 1689’da Topkap1 civarinda biiyiik bir deprem meydana gelmis ve bir kale duvari
yikilarak bunun tamiri i¢in bir diizenleme yapilmigtir. Subat 1690°da hazirlanan kesif
defterine gore kale duvarmmin tamiri i¢in 29.760 akce hesaplanmistir. Temmuz 1690’da
devletin karsilayacagi tlicret 27.760 akge olarak belirlenmistir ancak neticede 29.760 akgelik
bir masrafin oldugu yoniinde karar verilmistir'2.

Depremin en siddetlilerinden birini Denizli ve civarinda gérmek miimkiindiir. 19 Kasim 1717
Persembe giinii meydana gelen bir depremde on sekiz mahalleye sahip Denizli kazasinda kale
ile beraber bir¢ok cami, mescit, hamam, cars1 ve pazardaki diikkanlar harap olmustur.
Tahmini 6 bin kisi vefat etmistir. Cami ve mescitte namaz ve dua i¢in bulunanlardan sag
kalan olmamistir. Ayni sekilde deprem esnasinda bir hamamda bulunan pek ¢ok kadin ve
misafir el¢i kadin hayatin1 kaybetmis binada bulunanlarin sadece onda biri gogiik altindan sag
cikarilabilmistir. Depremde Slenlerin yani sira, ¢ikan yanginlar sebebiyle biiylik mal, esya ve
erzak kayb1 olmustur. Denizli depreminde hayatta kalanlar bag, bahge ve kirsalda bulunanlar
olmustur. Hamid, Mentese, Aydin ve Kiitahya sancaklari da depremden etkilenip Denizli
kazas1 koyleri sakinlerinden bazilar1 hayatin1 kaybetmistir. Depremden zarar goérenlerin
vergilerden muaf tutulmasi i¢in 4 Aralik 1717°de hiikiim gonderilmistir'3.

18 Ocak 1756 tarihinde So6giit kasabasinda bir deprem meydana gelmis ve burada bulunan
Ertugrul Gazi Tiirbesi’nin duvar ve kubbesi zarar gormiis, yeniden insa ile tamiri
saglanmistir'®. Bu tarihlerle es zamanl olarak Lizbon’da da yikima sebep olan bir deprem
gerceklesmistir. Fransiz elgisinin 18 Ocak 1756 tarihli terciime edilmis ifadesinden anlasildigi
iizere Portekiz’de on saat kadar siiren bir deprem cereyan etmis, baskent Lizbon’un yarisindan
fazlas1 harap hale gelmis, 100 binden fazla insan zarar gdrmiistiir.

’Sema Kiigiikalioglu Ozkilig, 1894 Depremi ve Istanbul, Tiirkiye Is Bankas: Kiiltiir Yaynlari, Istanbul, 2015, s.
1-7.

$BOA. TS. MA. e. 763. 14.

% Ozkilig, 1894 Depremi ve Istanbul, s. 1-7.

"BOA.IE.NF. 1.1.89. 1.

TBOA. A.(DVNSMHM. d. 52. 414.

**Beni Asfar; Ram b. Isi b. Ishak’a nisbetle Riim tabiri verilip Rim b. Isti sarisin oldugu igin “Asfar” lakabiyla
amldigindan onun soyundan gelen Rumlar igin bazen Beni Asfar denilmistir. Bkz. Casim Avci, “Rum”, TDVIA.
C. 35, Istanbul, 2008, 5.222.

2BOA.IE.NF.1.1.89.1,2.

3BOA. C. ML. 768. 31320. 1, 2.

“BOA. AE. SMST. II1. 263. 21037. s. 1.
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Ayrica deniz yilikselmesiyle sehir, dalgalarin getirdigi sular altinda kalmistir. Bir 6nceki sene
yani 1755’te Ispanya’da bir depremin meydana geldigi goriiliir'®>. 70 bin insanin hayatini
kaybettigi ileri siiriilen caligmalardan anlasildigi iizere ayrica engizisyonun kutsal kenti olarak
anilan Lizbon’daki 1755 te meydana gelen deprem nedeniyle 32 kilise harabeye dénmiistiir'®.
Aralik 1759’tarihli bir arsiv kaydindan anlasildigi tizere 31 Ekim 1759°da Aka ve Trablussam
civarindaki Sayda ve etrafinda biiyiik bir deprem meydana gelmis ve araliklarla kirk bes giin
siirmiistiir. Bu depremde Sayda’da kale, cami, mescit, hanlar ve diikkanlar yikilip kdylerde 7-
8 binden fazla kisi zarar gormiis, bazilar1 sakat kalmis, bunlarin hayvanlar1 ve mallar1 gogiik
altinda kalmustir'”.

Osmanli’da tebaa ile beraber devlet gorevlilerin de depremden etkilendigi sdylenebilir Mart
1760’ta Sam Valisi Mehmet Pasa, Trablussam eyaletinden Sam’a gecerken buradaki deprem
ve ayn1 zamanda vebadan etkilenmis, yolda zor durumda kaldig: i¢in kendisine 50 bin kurus
tahsis edilmistir'®. Haziran 1760’ta Trablussam valisi Osman Pasa ile Sam kadisina
gonderilen bir hiikimle Hama, Humus, Maarratiinuman ve Hisniilekrad bolgelerinde
depremden zarar géren yeni han, medrese bostan ve giftliklerin iltizam bedellerine zarar
gelmeden bir yil sonraki tahsilat ile tamiri ve telafisi istenmistir'®.

Subat 1761°de gerceklesen biiyiik bir deprem sonrasi inehbaht1 kalesi, Sultan Mustafa ve
Sultan Bayezid Camileri ve c¢evresi zarar gorlince bunlarin yine tamirleri islemine
baslanmigtir. Ayni tarihte siddetli bir kisin vuku bulmasi isleri daha da zorlastirmis kistan ve
depremden etkilenen Rusguk kalesinin tamiri gerekli goriilmiistiir’®. Aym tarihte meydana
gelen deprem Kudiis’te de yikici etkiye sahipti®!.

Mayis 1768°de Indz’de bir deprem gergeklesmis ve sonrasinda Ebulfeth Sultan Mehmed Han
Cami’si biiyiik zarar gorerek kullanilmaz hale gelmis, yapilan kesif sonrasi 2.664 kurus olan
bir masraf ¢ikarilarak caminin tamirinin saglanacag bildirilmistir®>.

1767°te Istanbul’daki depremden zarar gdren Selatin Camileri’nin yenilenmesi igin
Karamiirsel’den kiilhan tabanina benzer iki bin kadar tas nakledilmistir®>. Depremde hasar
goren Onemli yerlerden biri Galata Kulesi’dir. 1768 tarihli Seyh Ahmed’in zevcesinin
arzuhalinde deprem esnasinda zor durumda kalindigi tahtalarla korunmaya calisildigr ve
Galata kulesi duvarlarinin yikildigi ifade edilmistir. Ayrica Galata Kulesi civarina yakin Seyh
Ahmed Efendi menzili de zarar gordiigii i¢in bunlarin tamiri gerekli goriilerek masraflari
belirlenmistir?*.

18. yiizyilin sonlarina gelindiginde Osmanli hakimiyetindeki pek ¢ok yer deprem ve deprem
yikintilariyla karsi karsiya kalmistir. 1785°te dorder-beser ve yediser-sekizer defa araliklarla
Inebahti’nda ve Mora’da, 2° 1786’da Egriboz adasinda*® ve 1786°da Balyabadra kazasinda
kale, cami ve suyollarinda yikimina sebep olan depremler meydana gelmistir?’.

S BOA. C. HR. 65. 3215. s.1.

16 Bilik, “Tarihsel Siiregte Depremler ve Basa Cikma Pratikleri”, s. 722, 723.
7BOA. C. DH. 233. 11626. s. 1.

B BOA. C. ML. 698.28549.s. 1.

Y BOA. AE. SMST. III. 355. 28436. s. 1.
20BOA. C. AS. 59.2782.s.1.

2IBOA. C. ML. 712.29081.s. 1.

22 BOA. SMST. III. 372.29472.s. 1
ZBOA.C.EV. 627.31643.s. 1.

24 BOA. AE. SMST. IIL. 6. 406.s. 1, 2.

23 BOA. C.DH. 323. 16115.s. 1.

26 BOA. C. AS. 260.10839. s. 1.

7 BOA. SABH. 1. 28.2125.5. 1, 2.
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Deprem Karsisinda Alinan Onlemler

Osmanli’da herhangi bir yerde deprem meydana geldiginde kesif i¢in 6zellikle miibasir
denilen bir miifettis tayin edilirdi’®. Depremden zarar goren yerlerin tamir ve yenilenmesi
islemi genellikle ayni sene igerisinde gergeklestirilmekte, bunun icin ayirilan biitce ise kesif
sirasinda belirlenmekteydi. 1759°da Sayda’daki depremde zarar gorenlerin ve hayvanlarini
kaybedenler i¢in mukataalarin ve vergi borglarinin yeniden diizenlenmesi zararlarin
giderilmesi icin yapilan caligmalara 6rnek teskil eder. Ayrica tahrip olan kalenin tamiri de
gerceklestirilmistir. Buradaki kalenin tamiri Gayrimiislim korsanlardan korunmak igin
ozellikle talep edilmistir. Bunun disinda asil hasarin tespit ve kaydedilenden fazla oldugu
belirtilmistir. Bu dogrultuda bir kale dizdar1 ve mimarbasi kesif i¢in gonderilip kalede
bulunan Seyh Abdulkadir Geylani Kuddise Sirruhi Aziz hazretlerinin makaminin oldugu
caminin Olgiileri alinip tamire ihtiyaci oldugu tespit edilerek 12.500 kurus tutan bir masraf
cikarilmigtir. Genel olarak deprem dolayisiyla ugranilan zararlarin miiltezimler tarafindan
tespit edilen maliyeti 190.000 kurus kadard:?’.

Kale, cami ve devlet biinyesinde ¢ogu yapimin deprem sonrast hemen tamir edildigi goriliir.
Bununla beraber devlet gorevlilerinin imkanlar1 dogrultusunda depremden zara goren devlet
gorevlilerinin eksikleri ve depremden sonra dogan ihtiyaglar1 aninda giderilmekteydi. Mesela
Nisan 1786’da Egriboz adasinda meydana gelen deprem sonrasi vezir Halil Pasa
cephanesinden kalan ve atil durumda olan semsiye, c¢adir ve yatak gibi gereglerin Cerkes
Hiiseyin Pasa’ya verilmesi emrolunmustur’.

Sonug¢

Dogal afetlerin yer, zaman ve milleti yoktur!

Osmanli’da ve ¢agdasi olan bir ¢ok iilkede deprem, araliklarla vuku bulurken hem insan
hayatina hem de biiyiik mal kaybina neden olabilmistir. Osmanli’da meydana gelen depremler
ylizyillarca varligin1 hissettirerek tasrada ve Onemli kentlerde biiylikk maddi ve manevi
zararlara sebep olmustur. Diger taraftan donemin kosullarina bagli olarak gliniimiizde oldugu
gibi depremin siddetini, riskli bolgeleri ve gelecekte depremin olabilecegi alanlari tahmin
edebilmek miimkiin olmamistir. Cilink{i diinya genelinde dahi deprem dalgalarinin 6l¢iimi
1880 y1l1 sonrasinda yapilabilmistir.

Osmanl1 Devleti’nde her ne kadar deprem’in siddeti belirlenemese de arsiv kayitlarindan yola
cikarak depremin etkili oldugu alanlari, hangi siklikta meydana geldigi, can ve mal kayiplar
ile devletin deprem sonrasindaki bilangosu kolaylikla ortaya cikarilmaktaydi. Osmanli
hakimiyetindeki her hangi bir yerde deprem meydana geldikten sonra derhal bir tespit yapilir
ve deprem bir yikima sebep olmussa bir hesap ¢ikarilarak zararlar giderilirdi. Mesela 1583’te
Erzincan’da biitiin evlerin yikilmasina sebep olan depremde devlet vergi miikelleflerinin
nerdeyse biitiin vergilerinin li¢ y1l alinmamasi gibi bir kolaylik saglamistir. Benzer sekilde
Istanbul basta olmak iizere, Denizli, Kiitahya, Aydmn, Sogiit kasabasi, Trablussam civari,
Ruscuk, Kudiis, inehbahti ve Mora gibi depremden zarar gdéren pek ¢ok yerde Osmanl
Devleti yikimin getirdigi zarar ve ziyani1 gidermeye ¢alisarak gerekirse yeniden imara
baslamistir. Osmanli’daki depremlerin genel siirecine bakildiginda teabaa ile beraber devlet
ve vakiflar biinyesinde pek c¢ok kale, cami, han, hamam, cars1 ve diikkanin zarara ugradigi
goriiliir. Depremde meydana gelen kayiplar Osmanli Devleti idarecileri tarafindan tespit
edilerek telafisi miimkiin kilinmistir.

2 BOA. IE. NF. 1. 1. 89. 1; BOA. C. DH. 233. 11626. s. 1.
2 BOA. C. DH. 233. 11626. s. 1.
9BOA. C. AS. 260.10839. s. 1-2.
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Osmanl1 Arsiv kaynaklarindan anlasildig: iizere sadece deprem degil salgin ve yangin gibi
pek cok afet karsisinda devlet yerinde ve zamaninda ¢oziimler bularak tebaanin yiikiini
hafifletmek ve toparlanmasin1 saglamak i¢in harekete ge¢mis, her tiirlii yardimda
bulunmugtur.
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RECOVERY OF SMALL AND MEDIUM BUSINESSES IN THE LIBERATED
TERRITORIES

Quliyeva Niibar Inqilab qiz1
Azerbaijan University

SUMMARY

Development and construction on the liberated lands, return of internally displaced persons to
their ancestral lands are being carried out as a result of the efforts of Azerbaijan president.
There have been only a few days left until the infrastructure is restored and life goes back to
normal in the liberated territories At the same time, from small and medium business to large
entrepreneurship will also develop rapidly. The restoration of historical monuments, beautiful
nature, people's business activity, treatment centers, especially the tourism sector in these
areas will give a strong impetus. A fair and transparent business environment will show how
prosperous lands will be transformed into the freed lands. The economic potential of the
liberated territories is quite strong. It is possible to develop both the agricultural sector and
various fields of industry in the freed territories, which are rich in water, fertile lands, and
natural resources. The so-called "Great Return" strategy and the reforms carried out in the
territories freed from occupation will reflect the interests of all sections of the society and lead
to the increase of Azerbaijan's reputation on the world scale.

Today, under the leadership of Commander-in-Chief Ilham Aliyev, our liberated lands are
being rebuilt, all work in the liberated territories is being carried out in a consistent and
planned manner. Necessary infrastructure construction is being carried out in areas cleared of
mines. The economic potential of the territories freed from occupation is quite large. It is no
coincidence that President Ilham Aliyev declared the territories freed from occupation a
"green energy" zone. The "Smart village" projects implemented in Zangilan, at the same time,
construction and restoration works are being carried out in other areas, city plans are being
prepared. All the projects launched by our state once again prove that they will lead to the
rapid development of the Karabakh zone. The date when our native Karabakh will be
transformed into a paradise is coming soon.

Keywords: liberated lands, infrastructure, restoration

Introduction

SMESs, which can keep the Azerbaijani economy alive, become indispensable in our daily life.
Despite the problems they face, they are quite successful in creating employment. They are
closer to technical developments and can adapt to them more easily in terms of demand
changes and diversity. Making changes can be challenging for adults and it can take a long
time to gain compatibility. However, it is easier to achieve these harmonizations in SMEs.
Development and construction on the liberated lands, return of internally displaced persons to
their ancestral lands are being carried out as a result of the efforts of our president. There have
been only a few days left until the infrastructure is restored and life goes back to normal in the
liberated territories At the same time, from small and medium business to large
entrepreneurship will also develop rapidly. The restoration of historical monuments, beautiful
nature, people's business activity, treatment centers, especially the tourism sector in these
areas will give a strong impetus. A fair and transparent business environment will show how
prosperous lands will be transformed into the freed lands
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KOBIA received 915 applications from entrepreneurs who want to set up business in the
territories freed from occupation. These include:

On October 26, 2021, the opening ceremony of Fuzuli International Airport, which is called
the air gate of Karabakh, was held. In May 2021, a Souvenir Production Enterprise was
established in Cojug Marjanli village of Jabrayil district. The aim of the project is to ensure
the employment of the residents of Cojug Marjanli and improve their socio-economic
situation. Small and Medium in Cojug Marjanli village of Jabrayil district, which was given a
new life by the President of the Republic of Azerbaijan On the processing of honey prepared
by the order of the Business Development Agencythe workshop was commissioned. Produced
in the beekeeping farms operating here in the village of Cocuq Marjanli processing and
packaging of honey will be carried out. In addition to Cocuq Marjanli, residents of the
surrounding villages will be able to use the mobile honey workshop.

It is planned to sell gift pottery with "Karabagh" and "Kharibulbul" ornaments on it through
different platforms. It is planned to provide employment to many villagers in the souvenir
production enterprise. 15 greenhouses are also operating in Cojug Marjanli village of Jabrayil
region. Various plants will be grown in the greenhouses by 15 families living in Cojug
Marjanli. In parallel, in order to increase the employment of the population, it is considered
appropriate to support small and medium-sized businesses and to increase initiatives that will
directly lead to the development of households. In addition, it is important to pay special
attention to the banking and tourism sectors, which will contribute to economic revival. In the
coming months, small and medium-sized business owners will be provided with assets in car
service, construction, household equipment maker, tailor, hairdresser, beauty salon, flour
products production, trade and other economic fields. It is gratifying that there are also
women entrepreneurs among those who are interested in establishing a business in the
liberated territories. "Karabakh Revival Fund" was established in order to provide a modern
and decent life for sustainable settlement in the liberated territories, to carry out construction-
restoration and improvement works in all areas, as well as to support safe living, efficient
activity and continuous increase of well-being. These include:
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LITERATURE REVIEW ON THE EFFECTIVE MANAGEMENT OF RISKS IN
HUMANITARIAN LOGISTICS
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ABSTRACT

Throughout the history of the world, disasters have deeply affected human life and caused
great damage and losses. In order to minimize these effects, it is necessary to implement
successful disaster management strategies. In today's developing world, disaster management
has become extremely important to minimize the effects that may occur in case of preventive
measures or unavoidable measures. In order to carry out an effective disaster management
study, the risks in all areas before and after the risks, the dynamic structure of the risks and
their interaction with each other should be taken into account. One of these areas is the field
of humanitarian logistics, and the analysis and management of the risks that may be
encountered in this area should be done effectively. After the disasters occur, it is of great
importance to eliminate the damages and meet the needs of the people affected by the
disasters. This is only possible with humanitarian logistics studies. Efficient and human-
oriented planning, implementation and control can be done in disasters through humanitarian
logistics studies. However, for these processes to be managed effectively and effectively, the
risks that may be encountered must also be managed well. In this context, it can be stated that
risk management needs to be addressed to manage the negative consequences that will be
encountered in the field of humanitarian logistics within the scope of disaster management. In
this study, a literature review was conducted in the light of national and international
scientific resources to state that risk management is extremely important within the scope of
disasters and humanitarian logistics. As a result of this review, it is aimed to reveal the
importance of effectively managing the risks and interactions between risks in the field of
human logistics.

Keywords: Humanitarian Logistics, Risk Management, Disaster Management
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ADANA BOLGESINDE URETILEN BITKi UCUCU VE ESANSIYEL YAGLAR
UZERINE INCELEME

Fatma TURAN
Cukurova Universitesi, Fen Bilimleri Enstitiisii, Biyoteknoloji Ana Bilim dali
ORCID: 0000-0001-5615-7750

OZET

Amag: Bu calismanin amaci1 Adana bolgesinde halk tarafindan saglik, ritiiel, kozmetik gibi
bir ¢ok farkli amacla kullanilan odun dis1 bitkilerin sabit ve esansiyel yaglari {izerine yapilan
calismalar1 incelemektir.

Gere¢ ve Yontem: Adana bolgesinde yetisen ve odun disi {iriin olarak toplanarak yerel
firmalar tarafindan yaglar1 cikarilan 17 farkli bitki tiiriniin sabit ve esansiyel yaglari
tizerinden 2000-2022 yillar1 arasinda yapilan ¢aligmalar incelenmistir.

Bulgular: Adana bolgesinde halk arasinda c¢esitli amaglarla kullanilan bitkiler g6z oniinde
bulundurularak yapilan ¢alismalarin konu dagilimi; bitkisel yaglarinin etkinlikleri konulu 115
tez calismasi ve 16.800 civarinda Tiirk¢e yayin yapilmistir. Ugucu ve esansiyel yaglari konu
alan 255 tez calismasi, 26.000 Tiirkce yayin yapilmstir. Incelenen tezler arasinda 11 tanesi
Orman Fakiiltesinde konu edilmistir. En ¢ok yayin sirasiyla; Ceviz yagi, Sedir yagi, Ardig
yagi lizerine yapilirken halk arasinda sikg¢a tedavi amacl kullanilan Murt, Isirgan, Kara Ardig
bitkilerinin her birini konu alan ¢alismalarin sayis1 10 dan azdir. Son yillarda multidisipliner
caligmalarin daha 6nemli olup 6ne ¢iktig1 goriilmiistiir.

Sonug: Isirgan, Murt, Kara Ardi¢ basta olmak iizere bir¢ok ucucu ve sabit yaglarin halk
arasinda kullanimina gore 6zelliklerinin daha ¢ok arastirilmasi, antimikrobiyal, antimutajenik,
antiviral, antibakteriyel etkilerinin var olup olmadiginin bildirilmesi onerilmektedir. Ayrica,
alanda, cografi bolge bazli ve bitki ugucu yaglarin belirli oranda karistirilarak olusturulan
tedavi edici yaglarla ilgili g¢alismalarin arttirilmasi, Orman Fakiiltelerinin bu konuda
multidisipliner arastirma makaleleri ve tez ¢alismalarina agirlik vermesi onerilmektedir.
Anahtar Kelimeler: Halk tibb1, ugucu yaglar, esansiyel yaglar, odun dis1 iiriinler

A REVIEW ON ESSENTIAL OILS PRODUCED IN ADANA REGION

ABSTRACT

Objectives: The aim of this study is to examine the studies on the fixed and essential oils of
non-wood plants used by the public for many different purposes such as health, ritual and
cosmetics in the Adana region.

Materials and Methods: Studies conducted between 2000-2022 on the fixed and essential
oils of 17 different plant species grown in Adana region and collected as non-wood products
and extracted by local companies were examined.

Results: The subject distribution of the studies carried out considering the plants used for
various purposes among the people in the Adana region; 115 thesis studies on the
effectiveness of plant oils and around 16.800 Turkish publications have been made. 255 thesis
studies on essential oils and 26,000 Turkish publications were made. Among the examined
theses, 11 of them were the subject of the Faculty of Forestry. While the most publications
were made on walnut oil, cedar oil and juniper oil, the number of studies on each of the murt,
nettle and black juniper plants, which are frequently used for therapeutic purposes among the
public, is less than 10. When the studies are examined, In recent years, it has been seen that
multidisciplinary studies are more important and come to the fore.
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Conclusions: It is recommended to investigate the properties of many essential and fixed oils,
especially nettle, murt, black juniper, among the public, and to report whether they have
antimicrobial, antimutagenic, antiviral, antibacterial effects. In addition, it is recommended to
increase the studies in the field, which are based on the geographical region and which are
created by mixing plant essential oils at a certain rate, and forest faculties should focus on
multi-disciplinary research articles and thesis studies on this subject.

Keywords: Folk medicine, essential oils, non-wood products
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DEVELOPING SINGLE AND DOUBLE ENTRY TREE VOLUME EQUATIONS FOR
CALABRIAN PINE TREES IN BERGAMA FOREST ENTERPRISE

Mehmet SEKI
Karabuk University, Faculty of Forestry, Department of Forest Engineering
ORCID: 0000-0003-3091-2927

Abstract

Determining tree volume (V) is one of the most basic components of forest inventory and
planning studies. Tree and stand volume are very important parameters in the planning of
forests, determination of forest functions, estimation of the biomass and carbon storage of
forests, and revealing growth and yield potentials. In forestry applications, single entry (with
diameter at breast height (d) as an independent variable) or double entry (with diameter at
breast height and tree height (h) as independent variables) tree volume equations are
commonly used to estimate the standing tree volume. In this study, single and double entry
tree volume equations were developed for Calabrian pine (Pinus brutia Ten.) populations
located in Bergama Forest Enterprise within the boundaries of izmir Regional Directorate of
Forestry, Turkey. For this purpose, 142 trees of different diameter and height classes were
destructively sampled from the study area. The sample trees were randomly divided into two
groups: a) model development (80% = 113 trees) and b) model test (20% = 29 trees). A total
of 10 tree volume equations have been developed using model development dataset, 5 single-
entry and 5 double-entry, which have been frequently used in the literature. The most
successful single-entry tree volume equation according to statistical criteria is as follows:
log(V) = —4.33766 + 2.651721log(d). This model accounted for about the 98% of the
total variance with an RMSE of 0.9813. The most successful double-entry tree volume
equation according to statistical criteria is as follows:
log(V) = —4.26267 + 0.971762 log d*h. This model accounted for about the 99% of the
total variance with an RMSE of 0.0492. In addition, paired t-test was utilized for the
estimated and observed tree volumes for model validation data set. The estimated and
measured volumes were found statistically same (p>0.05) for the both models. The developed
models can be applied to Calabrian pine individuals located in the study area, for reliable tree
volume estimations.

Keywords: Calabrian pine, diameter, height, over-bark stem volume, regression models
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HEYELANLARIN ONLENMESINDE AGACLARIN ROLU, SUBAT 2019 (iZMiR)
EGRIDERE VE BESYOL MAHALLESI ORNEGI

Hakan ELCI
Dokuz Eyliil Universitesi Torbali Meslek Yiiksekokulu
ORCID: 0000-0003-2945-2548

Ozet

Bu ¢alismada Izmir ilinin, Bornova ilgesine bagli Egridere ve Besyol mahallelerinde 2019
yilinin Subat ayinda, bitki Ortiisiisiin temizlenmesi sonrasi siddetli yagislara bagl olarak
meydana gelen heyelanlara yer verilmistir. Her iki bolgede heyelanlar % 15-30 arasinda
egime sahip topografik ylizeyler boyunca gelismistir. Hareket eden kiitleler ayrismis aglomera
ve andezitlerden tiiremis, diisiik plastisiteli siltli killi bir matriks igerisinde irili ufakl andezit,
bazalt ¢akil ve bloklar1 da iceren yama¢ molozunda gerceklesmistir.

Egridere mahallesinde heyelan 500 ve 23 numarali parsellerdeki agaclarin hobi bahgesi
amaciyla kesilmesi sonrasinda, Ocak ve Subat 2019 déneminde bdlgeye diisen asir1 yagislar
ile yavas (moloz) akmas1 seklinde meydana gelmistir. Heyelandan yaklasik 248.000 m?'lik bir
alan etkilenmistir. Bu alan igerisinde yer alan 30 ev, 15 ahir, elektrik direkleri ve mahallenin
yollar1 kullanilamaz hale gelmistir. Heyelanli alan merkezi yonetim tarafindan tehlikeli bolge
olarak ilan edilmis, yapilagmaya kapatilmis ve gerekli diizenlemelerin ardindan rekreasyon
alan1 olarak kullanilmas1 Onerilmistir.

Besyol mahallesinde ise heyelan, Besyol Mahallesi ile Bornova ilgesinin baglantisini saglayan
Besyol Caddesi’nin kuzeyinde kalan yamag¢ boyunca gelismis ve 65.000 m?'lik bir alani
etkilemistir. Yamacta yer alan bitki Ortiisti (maki) May1s 2016 tarihinde yapilan diizenleme ile
temizlenmistir. Heyelan ise Ocak ve Subat 2019 tarihinde bolgeye diisen asir1 yagislar sonrasi
suya doygun hale gelen yama¢ molozunun yavag akmasi seklinde olmustur. Heyelandan sonra
Besyol Caddesi’nin 200 metrelik bir kesimi tamamen kullanilmaz hale gelmistir.

Anahtar Kelimeler: Egridere heyelani, Besyol heyelani, moloz akmasi, fosil heyelan

THE ROLE OF TREES IN THE PREVENTION OF LANDSLIDES,
A CASE STUDY, FEBRUARY 2019 (iZMiR) EGRIDERE AND BESYOL
NEIGHBORHOOD

Abstract

In this study, the landslides that occurred in the Egridere and Besyol neighborhoods of the
Bornova district of izmir province in the trees cleared area inFebruary 2019 due to heavy
rains were included. In both regions, landslides developed along topographic surfaces with a
slope of 15-30%. The moved masses have formed in talus containing large and small andesite
and basalt, gravels and blocks in a low plasticity silty clay matrix derived from weathered
agglomerate and andesites.

The landslide in Egridere neighborhood occurred in the form of slow (rubble) flow with
heavy rainfall in the region in January and February 2019, after the trees in parcels 500 and 23
were cut for hobby garden purposes. The landslide affected an area of approximately 248,000
m2. 30 houses, 15 barns, electricity poles and roads of the neighborhood in this area have
become unusable. The landslide area was declared as a dangerous zone by the central
government, closed to construction and suggested to be used as a recreation area after the
necessary arrangements.

106



2. INTERNATIONAL CONGRESS ON ENVIRONMENT, DISASTER AND FOREST
WEB: https:// www.ispecongress.org/cevrebilimleriveorman
E-MALIL: ispeckongreleri@gmail.com

In the Begyol neighborhood, the landslide developed along the slope to the north of Besyol
Street, which connects Besyol neighborhood and Bornova district. The vegetation (maquis) on
the slope was cleared with the arrangement made in May 2016. The landslide was in the form
of slow debris flow, which became saturated soil after the heavy rains in the region in January
and February 2019.

The landslide in Besyol neighborhood developed along the slope in the north of Besyol Street,
which provides the connection between Besyol neighborhood and Bornova district and
affected an area of 65,000 m?. The vegetation (maquis) on the slope was cleared with the
arrangement made in May 2016. The landslide, on the other hand, was in the form of slow
flow of talus, which became saturated with water after the heavy rains in the region in January
and February 2019. After the landslide, the 200-meter section of Besyol Street became
completely unusable.

Keywords: Egridere landslide Begyol landslide, debris flow, fossil landslide

1. Giris

Heyelan riski ve stabilizasyon Onlemlerinin se¢imi yamag hidrolojisi ve egimi, yamag
uzunlugu ve egriligi ve toprak derinligi ve tiirii ile birlikte ana kaya o6zelliklerine baglidir.
Bitki Ortiisii de 6dnemli bir rol oynar (Forbes and Broadhead, 2013). Agaclarin ve diger bitki
Ortiisiinlin sev stabilitesini korumak ve erozyonu azaltmak i¢in sagladigi mekanik ve
hidrojeolojik faydalar iyi belgelenmistir (Thorsen and Menashe, 2022). Derin koklii agaglar
ve calilar, toprak katmanlarimi giiclendirerek ve drenaji saglayarak sig, hizli hareket eden
heyelan olusumunu azaltabilir (Hamilton, 2008; Sidle ve dig., 2006). S1g topraklarda, kokler
tiim toprak derinligine niifuz ederek daha kararli katmanlara ankraj saglarken, yogun yanal
kokler toprak yilizey katmanlarini heyelanlara karsi stabilize eder (Sidle ve Dhakal, 2002;
Sidle ve dig., 2006). Kapsamli kok sistemleri yoluyla terleme ayrica toprak su igerigini ve
heyelan riskini azaltir Sidle ve dig., 2006; Dalidon ve dig., 2009). Ek olarak, ormanlar,
fiziksel bir bariyer olusturarak daha kii¢iik moloz akislarini ve kaya diismelerini yavaslatmada
ve bloke etmede rol oynayabilir (Guthrie ve dig., 2010).

Heyelan riski, 6zellikle uygun onlemlerin alinmadigi yerlerde sev bozulmasi nedeniyle biiytik
oOlglide artar. Erozyonu ve sev istikrarsizli§ini artiran faaliyetler arasinda agac kesme, yol ve
patika insaati ve orman doniisimii yer alir. Bozulmamis orman havzalarinda, genellikle
nispeten az toprak kaymasi vardir (Sidle ve Dhakal, 2002; Sidle ve dig., 2006). Genellikle
tarim veya ormancilik faaliyetleriyle baglantili olarak insa edilen yollar, diger arazi
kullanimlarina kiyasla en biiyiik heyelan kayiplarina neden olur ve bu sarp arazilerdeki
bozulmamis ormanlardan bir ila iki kat daha fazladir (Sidle ve dig., 2006).

Bitki Ortiisiiniin kaldirilmasiyla ilgili olarak, iliman boélgelerde yapilan aragtirmalar, egimli
arazide ormanin temizlenmesinin, yirmi yila kadar koklenme giiciinii azaltarak heyelan riskini
artirdigin1 gostermistir (Sidle ve dig., 2006). Heyelan, kokler ¢iiriidiigiinde artmaya baslar -
orman temizliginden yaklasik ii¢ y1l sonra ve duyarlilik, yenilenen kokler olgunlasana kadar
yaklagik 15 ila 20 y1l boyunca yiiksek kalir. Ormanlik alanlarin sagladigi en énemli heyelan
koruma hizmetleri, mekanik ve hidrolojik 6zellikler ve siireclerle ilgilidir. Sev stabilitesini
iyilestiren agac¢ kokleriyle iliskili mekanik 6zellikler sunlar1 igerir; kok ¢ekme mukavemeti,
toprak-kok siirtiinmesi, kok elastik mukavemeti, kok enine kesit alani, yanal ¢ekme ve
payanda ve kemer olusturma (Thorsen and Menashe, 2022). Heyelanlara, ormansizlastirma
veya zayif sehir planlamasi gibi hem dogal hem de antropojenik faktorler dahil olmak iizere
bircok zemin hazirlayici ve itici faktor neden olmaktadir. Antropojenik faktorler yerel olarak
dogal olanlardan daha etkilidir (Wu ve Qiao 2009; Di Martire ve ark. 2012; Tofani ve ark.
2013; Wu ve ark. 201515).
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Bu ¢alismada, Izmir ilinin, Bornova ilgesine bagl Egridere ve Besyol mahallelerinde 2019
yilimin Subat ayinda, bitki Ortiisiisiin temizlenmesi sonrasi siddetli yagislara bagl olarak
meydana gelen kii¢iik ve orta 6lgekli, maddi hasarlara neden olan heyelanlara yer verilmistir.

2. Bolgenin Jeolojisi ve Heyelan Ge¢misi

[zmir ilinde, temelde Ust Kretase yasli Bornova Karmasig1 yer alir. Bornova Karmasiginin
matriksini, kumtasi-seyl ve kiregtasi seyl ardalanmasi olusturur. Bu matriks igerisinde de
platform tipi kiregtaslari, diyabaz bloklar1 ve cakiltasi mercekleri yer alir (Edogan, 1990).
Neojen yaslh golsel tortullar Bornova karmasigini agisal uyumsuzluk ile tistler. Son olarak
Kuvaterner yasli Yamag¢ Molozu ve Aliiyonlar, tiim birimleri acisal uyumsuzlukla orter.

Avsar (1997) yaptig1 calismada, Izmir ili sinirlari icerinde insan eliyle ve dogal olarak olusan
heyelan alanlarimi haritalamis, heyelan-jeoloji, heyelan-yagis, heyelan-deprem ve heyelan-
yamag¢ egimi iligkilerini arastirmistir. Calisma kapsaminda hazirladigi heyelan haritasinda
Egridere ve Besyol Mahallesi’nin ve yakin ¢evresini yiiksek topografik egime sahip bolgeler
olarak belirtmekle birlikte fosil ve aktif heyelan bolgeleri olarak gostermistir (Sekil 1).

Agiklamalar

Fosil heyelan / olasi fosil heyelan

Aktif / yari aktif heyelan

Aktif kayma yiizeyleri
aktif olmayan heyelanlar

Kaya diisme alanlari

Olasi kaya diigme alanlart

Kayma yo6nii/olast kayma yonii

Akma

Kabarma sinirlan

Agilma sinirlan

Kayma sinirlart / olasi kayma sinirlari

Dogrultu aimh fay NI Neojen kiregtast Eosen kirntihlar

Normal fay / olas1 normal fay Neojen volkanitler Kratase kirmtihlar
o= )

III Aluvyon Nd Neojen kirntihilar Jel Jura - Kratase volkanitlert
Sekil 1. Bornova ve yakin ¢evresinin jeoloji ve heyelan haritasi

MTA, (1998) Izmir Ilinin Cevre Jeolojisi ve Dogal Kaynaklar1 Raporunda Bornova ilgesinin
kirsal kesim yerlesim yerleri olan Camici ve Egridere Mahallelerinde volkanitlerin oldukca
kalin bir yiizlek sundugunu topografik egimin yiiksek oldugu kesimlerde bu volkanitler
icerisinde gelismis birgok fosil heyelanin oldugu belirtilmigtir. Sarni¢ ve Besyol
Mahallelerinde (Besyol Mahellesi dogu yamagclari) ise yesil killi seviyelerin Neojen kiregtasi
iizerinde hareket ederek giincel kriplere ve aktif moloz akmalarina neden oldugundan ve yine
bu alanin kuzeyinde Sabuncubeli bolgesinde Bornova filisi iizerinde ¢ok yaygin heyelan
alanlarinin varligindan bahsedilmistir.
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Izmir Valiligi, Baymndirhik ve Iskan Miidiirliigii, 2000 yili Mart ayinda Besyol Koyii niin
Kuzey batisinda Neojen yash golsel kirectagi-marn birimi i¢erinde gelismis bir heyalani rapor
etmistir. Heyelanin sinirlar1 1/25.000°1ik topografik harita lizerinde ¢izilerek raporun ekinde
verilmigtir. Raporda, yeralt1 su seviyesinin ¢ok derinde oldugu, Besyol Mahallesinin su
ihtiyacinin yerlesim alanina yakin bir kaynaktan karsilandigi ve heyelanin Besyol Mahallesi
icerisinde herhangi bir konuta zarar vermedigi belirtilmistir.

3. Metaryal Methot

Arazi g¢alismalar ile heyelanlarin meydana geldigi bolgedeki jeolojik birimlerin 1/1.000
olgekli jeoloji haritas1 hazirlanmigtir. Her iki yerlesim alaninda heyelana neden olan agaglarin
kesilmesi ve koklerinin sokiilmesi Google Earth arsivindeki fotograflar yardimiyla
belgelendirilmistir. Bélgeye diisen aylik yagis miktarlar1 i¢in Meteoroloji Genel Miidiirliigii
veri taban1 kullanilmistir. Hareket eden kiitlelere ait zemin indeks Ozelliklerini belirlemek i¢in
Yama¢ molozundan 6rnek alinmis ve zeminin dane ¢api dagilimi, kivam limitleri, su igerigi
belirlenmistir. Alinan zemin orneklerine kesme kutusu deneyli yapilarak, yama¢ molozunun
icsel siirtiinme agis1 ve kohezyonu belirlenmitir.

4. Heyelan Olusumuna Yonelik Saha Verileri

Egridere Mahallesi, (Izmir) Bornova ilge merkezinin kuzey dogusunda, ilgeye 12 km
uzaklikta ve ilge merkezine gore ortalama 200 m daha yiiksek kotta yer alan kirsal bir
yerlesim yeridir. Son yillarda niifusunun artmasiyla, 6nceleri tarim arazisi ve mera olarak
kullanilan alanlar yerlesime agilmistir. Bolgedeki gerek eski yapilar ve gerekse son yillarda
yapilan ¢ok katli yapilar gelisigiizel konumlandirilmistir.

Egridere Mahallesi ’sinde heyelan yiiksek egimli bir topografya sunan ayrigmis volkanitlerin
olusturdugu yamag¢ molozu icinde gelismistir. Heyelan yaklasik 248.000 m*lik bir alam
etkilemistir ve 45 yapmin kullanilmaz hale gelmesine sebep olmustur. Heyelan, Yukari
Egridere Mahallesi’nde yaklasik 43.000 m?’lik bir alanda hobi bahgesi yapmak amaciyla
mevcut agaclarin kesilmesi, koklerinin sokiilmesi ve sonrasinda ayni yillin Ocak ve Subat
aylarinda bélgeye diisen asir1 yagislar nedeniyle meydana gelmistir (Sekil 2A ve 2B). S6z
konusu alanin batisinda yer alan, agaglarin oldugu bodlgede ve mezarligin oldugu alanda
mevcut agaclar heyelanin etkisini olduk¢a azaltmis, kaymay1 durdurmustur (Sekil 2B).

Besyol Mahallesi Izmir sehir merkezine 18 km Bornova ilge merkezine ise 10 km mesafe
uzakliktadir. Heyelan sahasi, Besyol Mahallesini Izmir-Manisa yoluna, (Bornova’ya)
baglayan Besyol caddesinin kuzey-kuzeydogusunda yer alan sirt ile giiney-giineybatisinda yer
alan kuzeydogu-giiney bati uzanimli ve giineybatiya egimli Kavacik Dere arasindadir (Sekil
3A ve 3B). Kavacik Deresi yagisli donemlerde akisi olan, diger donemlerde ise kuru bir
deredir. Dere kuzey ve giiney yamaclardan diger kiigiik dereler tarafindan yagislhh donemlerde
beslenir. Heyelan sahasinin deniz seviyesinden yiiksekligi 500-550 m arasindadir. Besyol
Caddesinin kuzeyinde kalan kesimde topografik egim 15-30° arasinda iken giineyinde kalan
kesimde, Kavacik Dere kuzey yamaglarinda azalarak 5-15°’ye kadar azalir.

Heyelan yamagta yer alan bitki oOrtiisii (maki) Mayis 2016 tarihinde yapilan diizenleme ile
kesilip kokleri sokiilerek temizlenmistir (Sekil 3A ve 3B) Heyelan ise Ocak 2019 tarihinde
bolgeye diisen asir1 yagis (Sekil 6) ile suya doygun hale gelen yamag¢ molozunun yavas
akmasi seklinde olmustur. Heyelan sahas1 yaklasik 65.000 m?’lik bir etki alanina sahiptir.
Heyelan etkisinin en iyi gozlendigi alan, Besyol Caddesidir. Hareket eden kiitle Besyol
caddesinin yaklasik 200 m’lik kesimini kullanilmaz hale getirmistir. Cadde {izerinde 1,5 m
yiikseltili basmaklar olugturmustur. Caddenin bat1 kesiminde ise yanal yonde yaklasik 5 m
atima sebep olmustur (Sekil 3C ve 3D).
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Bununla birlikte Besyol Caddesi’nin kuzey kesiminde kayan kiitle igerisinde basamakli
yapilara, giiney kesiminde kabarmalara ve Kavacik Dere icerinde ise agag¢larin yan yatmasina
sebep olusmustur. Heyelan sahasinin {ist kesimlerinde, (ta¢c bolgesinde) Besyol Caddesi’nin
devaminda ise agilma catlaklari olusturmustur.

Sekil 2. Egridere Mahallesinde heyelan meydana gen alaninin agaglarin kesilmeden e

(A) ve kesildikten sonraki (B) Google Eart goriintiileri. C: Satilik hobi bahgesi ilan panosu. D:
Heyelanda zarar gérmiis ¢ok katli yapi.
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k113. Besyol ahalesinde heyelan meydana gele alanll agagl Ve agaclardan
arindirildiktan sonraki (B) Google Eart goriintiileri. C ve D: Heyelanda hasar gérmiis Besyol
Caddesi.

5. Jeoloji

Egridere Mahallesi ve yakin ¢evresinde tabanda Bornova Karmasigina ait kayaglar yer alir.
Bu kayaclarin iizerine uyumsuz olarak Neojen yasli tortul birimleri gelir. Bu birimlerin de
tizerine uyumsuzlukla Yamanlar Volkanitlerine ait volkanik kayaclar gelir. Andezitik
bilesimde olan volkanitler tabanda ince bir tiif seviyesiyle baslar, aglomera ve andezit
lavlartyla devam eden kalin bir istif sunar. En {istte, bu birimlerden tiiremis, blok ve
cakilllar1 igeren, ayrigma iirtinii kil, silt ve kum boyutunda zemin tiirii malzemeden olusan
allivyon ve yamag¢ molozlari bulunmaktadir (Sekil 4).

Besyol Mabhallesi ve yakin cevresinde ise andezit ¢akil ve bloklarini igceren ve bu kayaglarin
ayrisma iriinii olan daha ince malzemelerin matriksini olusturdugu yamag¢ molozlariyla
kaplidir. Heyelan sahasinin kuzeydogusunda Besyol Bazalt kiitlesi yer alir (Sekil 5). Besyol
Mahallesi yerlesimin biiylik bir kismi bu bazalt kiitlesi {izerindedir. Sahanin giineydogusunda
golsel kirectaslari, bat1 ve kuzeybatisinda ise killi kiregtaglar1 yer alir. Heyelan yamag¢ molozu
ile killi kiregtaslar1 dokanagi boyunca gelismistir (Sekil 5). Heyelan sahasinda yapilan
sondajlarda SK-1’de tabanda yer alan killi kirectaslar1 kesilememistir. Fakat SK-2 ve SK-3
numarali sondajlarda bu birim kesilmistir. Ayrica heyelan sahasinda agilan sondaj kuyularinda
yeraltt su seviyesi 2,50 -3,50 metre olarak Olc¢lilmiistiir ve incelemenin yapildigi tarihte
(Temmuz, 2020) Besyol Caddesi iizerinde diisiik debili (0,1-0,2 1t/s) su ¢ikislar1 gozlenmistir.
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Sekil 4. Egridere Mahallesi ve yakin ¢evresinin jeolojisi
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Sekil 5. Besyol Mahallesi ve yakin ¢evresinin jeolojisi

6. Egridere ve Besyol Bolgesinin Aylik Yagis Miktar:

Izmir Meteoroloji Bolge Miidiirliigii, Bornova Orman Sahasi Istasyonu verilerine gore
Egridere ve Besyol Mahallelerine en ¢ok sonbahar ve kis ayalarinda yagis diismektedir. 2014-
2019 yillar1 aras1 da en ¢ok yagisin diistiigii ay oncelikle Ocak ay1 sonrasinda Subat ayidir.
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2019 yil1 Ocak ayinda m*’e 300 kg yagis diismiistiir. Bu deger diger yillara gére % 20 daha
fazladir (Sekil 6).

350 m Eyliil ® Ekim Kasim Aralik m Ocak ® Subat
300
= 250
£
200
I
= 150
E
Z 100
<
-
2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
Yillar
Sekil 6. Bornova (Izmir) Orman Sahas1 Meteoroloji Istasyonu 2014-2019 yillar1 aras1 aylar
aylik yagis mikta

7. Zeminin Indeks Ozellikleri

Egridere Mahallesinde hareket eden Yamag¢ Molozundan alinan zemin numunesine (< 75
mm) yapilan elek analizi sonucu zeminin tiirdi, killi silt (%20), kumlu (30) c¢akil (% 50)
olarak belirlenmistir (Sekil 8). Killi siltin likit limit degeri % 36, plastik limit degeri % 29 ve
plastisite indisi de % 9 olarak bulunmustur ve zemin diigiik plastisiteli inorganik silt kil olarak
tanimlanmistir 425 mm’den daha kii¢iik capli zemin numunesine yapilan kesme deneyinden
elede edilen sonuglar Sekil 7°deki grafikte verilmistir. Yama¢ molozunun su igerigi artikca
i¢sel siirtiinme agis1 belirgin bir sekilde azalmistir (Sekil 7).
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Sekil 7. Egridere Mahallesine ait Yama¢ Molozunun Kesme parametreleri C: kohezyon, O:
i¢sel siirtiinme agisi,

113



2. INTERNATIONAL CONGRESS ON ENVIRONMENT, DISASTER AND FOREST
WEB: https:// www.ispecongress.org/cevrebilimleriveorman
E-MAIL: ispeckongreleri@gmail.com

el
S . S &
Kil e Kum < Cakal 100
80
L
R Ve
: 60
E L4
3 "
3 W 40
= Lo
g 7]
5 = 20
fp=t
-—'/ | 0
0.00 0.01 0.10 1.00 10.00 100.00
Dane ¢apr - mm

19,23 % Kil + Silt

29.50 % Kum

51,27 % Cakil

Sekil 8. Egridere Mahallesi Yama¢ Molozuna ait elek analizi ve zemin tanimlamasi.

Besyol Mahallesindeki heyelan calismasi ile ilgili Izmir Biiyiik Sehir Belediyesinin (IBSB,
2020) yilinda yaptirdig1 raporda yer alan zemin sondajlarina gére Besyol Mahellesinideki
Yamag Molozunun zemin profili Tablo 1 de verilmistir. Yamag¢ Molozu igerisinde yeralt1 su
seviyesi 3,5 metrededir (Tablo 1). Yapilan elek analizine gére Yama¢ Molozunun zenim
tanimi, killi silt, kumlu c¢akildir (Sekil 9). Cakillar andezit bloklarindan olusmustur.
Sondajlardan alinan ornekler iizerinde gerceklestirilen deneylere gére Yamag¢ molozunun
aramaddesi (matriksi) siltli kum ve diisiik plastisiteli kumlu siltli killerden olugsmustur ve

birim hacim agirlig1 1,80 g/cm? olarak belirlenmistir.
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Sekil 9. Besyol Mahallesi Yamag¢ Molozuna ait elek analizi ve zemin tanimlamasi

Yama¢ molozunun aramaddesine % 32,3 su igeriginde yapilan keme kutusu deneyinde
kohezyon c= 0,09 kg/cm? igsel siirtinme agis1 ise @ = 29° olarak belirlenmistir. SK-3
numarali sondaj kuyusundan alinan kil-kiltas1 6rneklerine yapilan deneylerde, bu birimin
birim hacim agirhg 1,77 g/em® % 22,1 su iceriginde yapilan keme kutusu deneyinde
kohezyon c= 0,12 kg/cm? igsel siirtiinme agis1 ise @ = 26° olarak belirlenmistir (Tablo 2).
Bolgede yiizey suyu olarak Begyol Caddesi lizerinde heyelan sahasinda ve 50 m batisindaki
yol yarmasindan cok diisiik debili su ¢ikislar1 gdzlenmistir. Inklometre sonuglarma gore
yama¢ molozu daha alt seviyelerde yer alan kil-kiltasi dokanagi boyunca hareket etmeye
devam etmektedir. Hareketin devam etme sebebi ise yamag¢ molozu igerisine daha yiiksek
kotlardan su gelisinin olmasidir. Kayma dairesinin alt sinir1 SK-1 kuyusunda -19,00 metrede
ve yamag¢ molozu igerisinde, SK-2 kuyusunda -14,70 metrede ve yamag¢ molozu kil-kil tas
dokanagian oldukca yakin yerde ve SK-3 kuyusunda ise -12,00 metrede, yama¢ molozu kil-

kiltas1 dokanagindadir (Sekil 11).
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Tablo 1. Heyelan sahasinda yapilan sondajlarin koordinat, derinlikleri ve yeralti suyu

seviyeleri
. Sondaj Yeralt1 Su
Sonda, ] . .
No | | Derinligi (m) Litoloji Seviyesi (m) X Y
0,00-0,50 Bitkisel toprak
SK-1 Ayrisnus andezit bloklu, 3,50 4264847.00 | 524881.96
0,50-23,00 | cakilli ve kum, kil aramaddeli
yamag¢ molozu
0,00-0,50 Bitkisel toprak
Ayrismis andezit bloklu,
0,50-7,00 cakillt ve kum, kil aramaddeli
SK-2 yamag molozu 3,50 4264787.0 | 525056.79
7.00-21.50 Yuvarlak (;akﬂ'h killi kumlu,
seviye
21,50-24,50 Kiltasi
0,00-0,50 Bitkisel toprak
Ayrismis andezit bloklu,
0,50-8,00 cakillt ve kum, kil aramaddeli
SK-3 yamag molozu 3,50 4264787.89 | 525159.6
8.00-12,00 Yuvarlak (;akﬂ'h killi kumlu,
seviye
12,00-20,00 Kiltasi
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ozellikleri
Dogal Kivam Kesme
.| Sondaj Dogal Birim osa Limitleri | Simmiflama .
Sondaj o rexe . o Su o Paramatreleri | .. . ..
Derinligi | Hacim Agirhk |, ™. . (%) Litoloji
No 3 I¢erigi
(m) (g/em’) (%) |LL|PL|PI| USCS c 12
(kg/em?) | ()
2,50- 1,80 32,3 NP SM 0,09 29
11,00- 26,0 NP SM
SK — 1 12,50- 28,0 NP SM Yamag
14,00- 16,6 | 38 | 20 | 18 CL molozu
16,60- 25,2 NP SM matriksi
18,00- 24,4 | 40 | 20 | 20 CL
SK-2 14,00- 14,1 | 38 | 18 | 20 CL
5,00- 18,8 SM il
SK-3 | 9.,50- 1,77 22,1 SM 0,12 | 26 | o
kiltasi
17,00- 25,1 | 38 | 21 |17 CL

8

LL: likit limit, PL: Plastik Limit, PI: Plastisite indisi, NP: Plastik olmayan, C: kohezyon, O:

i¢sel siirtiinme agis1, USCS: Birlesik Zemin Siniflama Sistemi, SM: Siltli kum, CL:

. Sonuclar

Inorganik kil, siltli kil, diisiik plastisiteli kumlu kil.

Her iki yerlesim alaninda meydana gelen heyelanlar, plansizca agaglarin kesilmesi, sokiilmesi
caligmalar1 sonrasi bolgeye diisen asir1 yagislar nedeniyle egimli bir topografik ylizeyde, suya
doygun hale gelen siltli kil matriksli ¢akilli bloklu yama¢ molozunun kesme gerilmesinin

azalmasiyla yavas akma seklinde gelismistir (Sekil 10).

Heyelanin meydana geldigi egimli topografik yiizeyde yama¢ molozunda agaclarin kokleri bir
ankraj gorevi gorerek, kesme gerilmesinin minimum oldugu kosullarda dahi (suya doygun
kosullar) yama¢ molozunun kaymasini engellemistir.
Egridere mahallesinde heyelandan yaklasik 248.000 m?'lik bir alan etkilenmistir. Bu alan
icerisinde yer alan 30 ev, 15 ahir, elektrik direkleri ve mahallenin yollar1 kullanilamaz hale
gelmistir. Heyelanli alan merkezi yonetim tarafindan tehlikeli bolge olarak ilan edilmis,
yapilagsmaya kapatilmis ve gerekli diizenlemelerin ardindan rekreasyon alani olarak
kullanilmas1 6nerilmistir.

GB

Yamag¢ Molozu

Andezit

KD

100 m

Agiklamalar

Kuvaterner [ ] Yamag molozu  Miyosen [ ] Andezit
Sekil 10. Egridere Malellesindeki Heyelan Kesiti
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Besyol Mahallesini Bornova’ya baglayan Besyol Caddesinde meydana gelen heyalan sonrasi
Besyol Caddesi tamamen kullanilamaz hale gelmistir. Heyelan, kalinlig1 en ¢ok 30 metre
olan, andezit bloklari, ¢akillar1 ve bunlarin ayrisma {iriinlerininde aramaddesini olusturdugu
yamag¢ molozu ile daha alt seviyelerdeki kil-kiltasi dokanagi (Sekil 11) boyunca ve hareket
eden kiitle lizerinde yer alan bitki ortiisiiniin kaldirilmasi, Ocak-Subat 2019 aylarinda bolgeye
diisen asir1 yagislar nedeniyle meydana gelmistir. Yapilan arazi ¢aligmalari, agilan sondaj
kuyular1 ve inklometre Ol¢limleri hareketin yagissiz donemde (Haziran-Temmuz) de az da
olsa devam ettigini gdstermistir. Besyol Mahallesi genelinde yeralti suyunun c¢ok derinde
olmas1 buna karsin haerket eden kiitle icersinde agilan sondaj kuyularinda 6l¢iilen yer alt1 su
seviyesinin zemin kotundan 2,00-3,50 m civarinda olmas1 ve yagissiz donemde hareket eden
kiitle igerisinden su ¢ikislarinin olmasi, hareket eden kiitle igerisine daha yiiksek kotlardan su
gelisinin oldugunu gostermektedir (Sekil 11).

Besyol mahallesinde ise heyelan, Besyol Mahallesi ile Bornova ilgesinin baglantisin1 saglayan
Besyol Caddesi’nin kuzeyinde kalan yamac¢ boyunca gelismis ve 65.000 m?lik bir alam
etkilemistir.. Heyelandan sonra Besyol Caddesi’nin 200 metrelik bir kesimi tamamen
kullanilmaz hale gelmistir. Yol tasit trafigine kapatilmis ve Besyol Mahallesinin Bornova ile
baglantisi i¢in baska bir yol giizergah1 diizenlenmistir.

KB
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333
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515405 2

----- 3F479
4731 467
455 455

443
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SK-1
27 I ‘ ‘ Yamag molozu & Sondaj Kuyusu
9
~~~ Yer alt1 su seviyesi

0 23 46 m Killi kirectast
Sekil 11. Besyol Malellesindeki Heyelan Kesiti

30 metre olan, andezit bloklari, ¢akillar1 ve bunlarin ayrigsma iiriinlerininde aramaddesini
olusturdugu yamag¢ molozu ile daha alt seviyelerdeki kil-kiltas1 dokanagi boyunca ve hareket
eden kiitle iizerinde yer alan bitki Ortiistiniin kaldirilmasi, Ocak-Subat 2019 aylarinda bolgeye
diisen asir1 yagislar nedeniyle meydana gelmistir. Yapilan arazi ¢alismalari, agilan sondaj
kuyular1 ve inklometre 6l¢iimleri hareketin yagissiz donemde (Haziran-Temmuz) de az da
olsa devam ettigini gostermistir. Besyol Mabhallesi genelinde yeralti suyunun ¢ok derinde
olmasi buna karsin haerket eden kiitle igersinde ac¢ilan sondaj kuyularinda 6l¢tilen yer alt1 su
seviyesinin zemin kotundan 2,00-3,50 m civarinda olmas1 ve yagissiz donemde hareket eden
kiitle icerisinden su ¢ikislarinin olmasi, hareket eden kiitle igerisine daha yiiksek kotlardan su
gelisinin oldugunu gostermektedir.
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Hareket eden kiitle icerisine gelen suyun kaynagi tespit edilmeli ve suyun bu kiitle i¢erisine
(yama¢ molozu) girisi engellenmelidir. Engellenmedigi takdirde, yagisli donemde bitki
ortiisiinden arindirilmis yamag¢ molozunin hareketini stirdiirme olasilig1 oldukga yiiksektir
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MERSIN ILINDE 2021 YILINDA MEYDANA GELEN BUYUK ORMAN
YANGINLARININ DEGERLENDIRILMESI
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Ozet

Ulkemizde Akdeniz ikliminin hakim oldugu ormanlik alanlarmn tahribatinda rol oynayan
onemli faktorlerin basinda orman yanginlart gelmektedir. Mersin ili, Akdeniz ikliminin
hiikkiim siirdigi bir ilimiz olup, sahip oldugu ormanlarinin biiyiikk c¢ogunlugu orman
yanginlaria oldukga hassas kizilgam ormanlarindan olugsmaktadir. Bu nedenlerle her yil ¢ok
sayida orman yangin1 meydana gelmektedir. 2021 yil1 yazinda da Mersin ilinde birgok orman
yangini meydana gelmis olup, bu calismada biiylik orman yanginlarinin degerlendirilmesi
amaglanmistir. Bu amagcla yanginlarin ilerleyisleri miimkiin oldukga yerlerinde gézlemlenmis
olup, yanginlarla miicadelede karsilasilan sorunlar ve olumsuzluklar kayit altina alinmistir.
Bunun yani sira iklimsel veriler ve arazi gozlemleri 1s1ginda arastirmaya konu olan
yanginlarin genislemesinde hangi unsurlarin etkili oldugu ortaya konulmaya calisilmistir.
Calisma neticesinde ilerleyen siiregte yorede ve lilkemizde meydana gelebilecek orman
yanginlarinin 6nlenmesi ve olumsuz etkilerinin azaltilabilmesinde katki saglayabilecek
Onerilerin ortaya konulmasi amacglanmistir.

Anahtar Kelimeler: Orman yangini, Yangin sezonu, Hava halleri, Mersin

EVALUATION OF MASSIVE WILDFIRE IN MERSIN PROVINCE
(FIRE SEASON OF 2021)

Abstract

Forest fire one of the most important factors that take on role in the destruction of forested
areas where the Mediterranean climate reigns in our country. Mersin is a province where the
Mediterranean climate reigns and the majority of its forests consist of Brutian pine forests,
that are very sensitive to forest fires. For these reasons, many forest fires occur every year. In
the summer of 2021 many forest fires occurred in Mersin province. In this study it was aimed
to evaluate the massive wildfires that occurred in the province. For this purpose, the progress
of the fire has been observed in places as much as possible and encountered problems and
negativities have been recorded the against fire fighting. In addition, in the light of climatic
data and field observations, it was tried to reveal which factors were effective in the
expansion of the fires subject to the research. As a result of the study, it is aimed to put
forward suggestions that can contribute to the prevention of forest fire that may occur in the
region and in our country and to diminish their negative effects in the future. In addition in the
light of climatic data and field observations it was tried to reveal which factors were effective
in the expansion of the fires subject to the research.

Keywords: Wildfire, Fire season, Weather conditions, Mersin

1. GIRIS

Orman yanginlar tlilkemizde 6zellikle Akdeniz ikliminin hiikiim siirdigli orman alanlarinin
tahrip olmasinda rol oynayan baslica unsur olup, orman ekosistemlerini onemli 6l¢iide
etkilemektedir (Bilgili ve Goldammer, 2000).
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Ozellikle yaz aylarinda haziran aymdan ekim ay1 sonuna kadar; yiiksek sicaklik, diisiik nispi
nem ve kuvvetli riizgarlar nedeniyle Canakkale’den baslayip Hatay’a kadar devam eden kiy1
hatt1 ve Akdeniz ikliminin sokuldugu havzalarda orman yanginlar1 ¢ok kisa siirede biiyiiyerek
birer cevre felaketine dontisebilmektedir. Kiiresel 1sinmanin etkisiyle son ¢eyrek asirda
Akdeniz ikliminin etkisi altindaki ormanlik alanlar daha fazla tehdit altinda kalmaktadir
(Tiirkes vd., 2000; Gaucherel vd., 2008; Kantarci, 2008; Penuelas vd., 2017). Ayrica Akdeniz
cografyasinda yagislarin azaldig ifade edilmekte olup (Alpert, 2004; Kayhan, 2007; Ulbrich
vd., 2016; Luppichini vd., 2022), iklim degisikliginin etkileri ve her yil artan insan
hareketliligine bagli olarak orman yangini sayilarinin artacagi diisiiniilmektedir (Aver ve
Korkmaz, 2021).

Ulkemizde 2021 yili meydana gelen orman yanginlar1 bakimidan ¢ok orman alanmin tahrip
oldugu yil olarak kayitlara gegmistir. 2.793 adet orman yanginin meydana geldigi bu yangin
sezonunda, 139.503 hektar orman alan1 yanmistir (OGM, 2022). Bu yanginlar iilke giindemini
haftalarca mesgul etmistir (Kobak ve Sogukdere, 2021). Bu yanginlarda Mersin Orman Bolge
Miidiirliigii’de (Mersin OBM) 6nemli 6l¢iide etkilenmis olup, 89 adet orman yangini ¢ikmis
ve 9.661,2 hektar orman alan1 yanmigtir (OGM, 2022). Mersin ili sahip oldugu Akdeniz iklimi
ve yogun kizilcam ormanlariyla yanginlara karsi olduk¢a hassastir. Bu nedenle ¢ok sayida
orman yangini ¢ikmakta ve zaman zaman afet boyutuna ulasabilmektedir (Avct ve Boz, 2007;
Duran, 2014).

Bu c¢aligmada Mersin ilinde 2021 yili yangin sezonunda meydana gelen ii¢ biiyiik yangin
incelenmis, orman yanginlar1 ile miicadeleyi olumsuz yonde etkileyen unsurlarin tespiti ile
ilerleyen siirecte yorede ve lilkemizde meydana gelebilecek orman yanginlarinin 6nlenmesi ve
olumsuz etkilerinin azaltilabilmesine katki saglayabilecek Onerilerin ortaya konulmasi
amaglanmistir.

2. MATERYAL VE YONTEM

2.1. Materyal

Mersin OBM 8 adet Orman Isletme Miidiirliigii ve 66 adet Orman Isletme Sefligi ile hizmet
vermektedir. Bolge miidiirliigiiniin sorumlu oldugu genel alan 1.556.834 hektar olup, bu
alanin 835.500,3 hektar1 ormanlarla kapli iken, 525.812,3 hektar1 ormansiz alanlardan
olugsmaktadir (Cizelge 1). Calismada arastirma alami biiyiilk yanginlarin meydana geldigi
Giilnar Orman Isletme Miidiirliigiine bagli Pembecik Orman isletme Sefligi ve Silifke Orman
Isletme Miidiirliigiine bagh Silifke ve Yesilovacik Orman Isletme Seflikleri ormanlarinda
2021 yilinda ¢ikan biiyiik yangin sahalaridir (Sekil 1).

Cizelge 1. Mersin Orman Bdlge Miidiirliigii orman varligi

Isletme Normal Bozuk Toplam Ormansiz  Genel Alan
Miidiirliizi Orman Orman Orman Alan (ha)  (ha)
) (ha) Alani (ha)

Anamur 59.149,2 30.254,1 89.403,3 22.001,7  142.569,5
Bozyazi 36.522,2 13.829,1 50.351,3 13.626,3 65.427,8
Erdemli 42.407 50.245,9 92.652,9 71.436,9 178.318,8

Giilnar 68.471,1 54.998,1 123.469,2  57.048,9  182.574,8
Mersin 41.779,1 30.969,2 72.748,3 70.719,3  167.091,2
Mut 83.479,4 78.406 161.885,4  78.215,7 274.412,9
Siliftke 76.053 66.233,7 142.286,7  82.915,3  268.553.4
Tarsus 60.179,2  42.524 102.703,2 129.848,2 277.885,6

Toplam 367.460,1 468.040,2 835.500,3  525.812,3 1.556.834
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lanlarinin konumlar1 ve Landsat 2 uydusundan elde edilen yanginlardan

etkilenen alanlarin goriiniimii

Sekil 1. Arastrma a

2.2. Yontem

Calisma kapsaminda Oncelikle arazi gozlemlerine dayali olarak kayit altina alinan bilgiler
degerlendirilmeye alimmistir. Ardindan biliyllkk orman yangimnlarimin meydana geldigi
giinlerdeki hava hallerini ortaya koyabilmek ve meteorolojik kosullarin yanginlarin ¢ikis ve
gelisimi {izerindeki etkilerini aciklayabilmek icin Silifke Meteoroloji Istasyonundan
yanginlarin gerceklesmis oldugu giinlerdeki meteorolojik veriler ile 2021 yilinin ve uzun
yillar iklim verileri temin edilerek degerlendirilmistir. Yanginlarla ilgili veriler ilgili Orman
Isletme Sefliklerindeki yangin sicil fislerinden temin edilmistir. Bu bilgiler 1s131nda Mersin
ilinde meydana gelen ii¢ biiyiik orman yangininin degerlendirmeleri yapilmaigtir.

3. BULGULAR VE TARTISMA

3.1. Biiyiik yanginlarin tanitimi

2021 yilt yangin sezonunda Mersin OBM’de 500 hektardan daha biiyiik alanda etkili olan 3
biiyiik orman yangini incelenmistir. Bu yanginlar Giilnar OIM ve Silifke OIM’de meydana
gelen yangmlardan olusmaktadir. Giilnar OIM Pembecik OIS’de 6396,7 ha Silitke OIM
Silifke OIS de 543,79 ha, Yesilovacik OIS’ de 2685,78 ha orman alan1 yanmustr.

3.1.1. Pembecik yangini

Yangin Aydincik ilgesi Giilnar Orman Isletme Miidiirliigii Pembecik Orman Isletme Sefligi
sorumluluk sahasinda, Pembecik mahallesi Co¢enli mevkiinde 15 Temmuz 2021 tarihinde
¢ikmis ve bitisikteki Aydincik Orman Isletme Sefligini alansal olarak daha fazla tahrip etmis
olup (Sekil 1), yangmm baslamis oldugu noktanin Pembecik Orman Isletme Sefliginde
bulunmasi nedeniyle Pembecik yangini olarak adlandirilmistir. Yangin 15 Temmuz 2021
tarihinde sabah 08:40’ta enerji nakil hattindan kaynakli baglamis olup, riizgarin oldukga
kuvvetli olmast (Cizelge 2) ve arazi yapisinin egimli ve kirikli yapida olmasindan dolay1
yaklagik 3 saat sonra 4 farkli cepheye yayilmis, Eksibey, Karakuz, Degirmendere, Karamorca,
Yagrat, Gok¢ukuru, Hasancik, Orendiizii, Duruhan, Bucak, Karaseki, Yenikas mahalleleri ile
Aydincik ilge merkezini etkilemistir. Bu yangina 3 ucak, 17 helikopter, 183 araz6z ve su
tankeri ile miidahale edilmis olup, 17 Agustos 2021 tarihinde saat 20:20 civarinda kontrol
altina alinmis ve 6396,7 hektar orman alan1 yanmastir.

Orman yanginlarina karsi olduke¢a hassas olan kizilgam ormaninda baslayan yangin basladigi
andan kontrol altina alinincaya kadar gegen siire zarfinda tepe yangimi seklinde devam
etmistir. Yangin alaninin hakim agag tiirti Cz (Pinus brutia)’dir.

122



2. INTERNATIONAL CONGRESS ON ENVIRONMENT, DISASTER AND FOREST
WEB: https:// www.ispecongress.org/cevrebilimleriveorman
E-MALIL: ispeckongreleri@gmail.com

[ 9 : 3 e 4 : % i -,m&%" iy Y NN i

Sekil 2. Pembecik yanginlarindan goriiniimler:(a) Pembecik yangini baslangici, (b) Aydincik

sehir merkezinde yangina miidahale eden arazo6z ekibi, (c) Yangindan kurtarilan bir tarim
arazisi, (d) Pembecik yanginlarindan sonraki genel goriiniim

3.1.2. Silifke ve Yesilovacik yanginlar

Yanginlar Silifke ilgesi Silitke Orman Isletme Miidiirliigiine bagli olan Yesilovactk Orman
Isletme Sefligi ve Silifke Orman Isletme Sefliginde meydana gelmis olup, sefliklerin
birbirleriyle yakin komsu Orman Isletme Seflikleri olmasi ve yanginlara miidahale
siireclerinin ayni1 anda yonetilmesi nedeniyle birlikte degerlendirilmistir. Cikis nedenleri
bilinmeyen bu iki yangindan ilki 29 Temmuz 2021 tarihinde, sabah 06:30 civarinda Silifke
Orman Isletme Sefligi Bogsak mevkiinde meydana gelmis olup Bogsak mahallesini
etkilemistir. Diger yangin ise Yesilovacik Orman Isletme Sefligi sorumluluk sahasinda, Isikli
mahallesi, Camyurdu mevkiinde sabah 10:20 civarinda meydana gelmis olup, Isikli, Dibekli,
Hirmanli, Egripmar, Yapal, Kayabasi ve Kemer mahallelerini etkilemistir. Hava hallerinin
benzer oldugu her iki yanginda Pembecik yangininda oldugu gibi olumsuz hava kosullari
hiikiim stirmiistiir (Cizelge 2). Bu iki yangina toplam 4 helikopter, 65 arazdz ve su tankeriyle
miidahale edilmis olup, 1 Agustos 2021 tarihinde saat 02:30°da kontrol altina alinmiglardir.
Yesilovacik yangiminda yasanan en biiylik olumsuzluklardan birinin de elverigsiz hava
kosullar1 ve arazi yapisinin yaninda, yanginin baglamasindan yaklasik 1 saat sonra i1sinan
havanin yiikselerek beraberinde yanan materyalleri yanginin basladigi noktadan kus ugusu 2.5
km mesafe uzakliktaki Dibekli mahallesine tasimasi olarak gozlemlenmistir. Yanginin
sigradig1 bu noktada yaklasik 30 hektarlik kizilgam mesceresinde yeni bir yangin baslatmis
olup, hemen bitisiginde bir¢ok tarim arazisi ve yerlesim yeri bulunmasindan dolay1 oldukca
kisitl olan yer ekiplerinin boliinmesine yol acarak, yanginin kontrol altindan ¢ikmasina neden
olmustur (Sekil 3). Bu yangmlar neticesinde Silifke Orman Isletme Sefliginde 543,79 hektar,
Yesilovacik Orman Isletme Sefliginde 2685,78 hektar orman alan1 yanmustir.
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Pembecik ’teki yangin gibi kizilgam mescerelerinde baglayan her iki yangin da basladiklari
andan kontrol altina alinincaya kadar gegen siire zarfinda tepe yangini seklinde devam
etmistir. Yangin alanlarinin hakim agag tiirii Cz (Pinus brutia)’dir

Sekil 3. Yesllovamk yanglmda meydana gelen 2500 metrehk sigrama

3.2.Yangnlarin biiyiimesinde etkili olan faktorler

3.2.1. Klimatik faktorler

Genellikle kurak gecen yaz aylarinda riizgar hizinin 20 km/s ve lizerine ¢iktig1 giinler orman
yanginlari igin biiytik risk teskil edebilmektedir (Finney, 2005). Arastirmaya konu olan orman
yanginlar1 yanginlarin kolaylikla biiylimesine sebebiyet veren ekstrem iklim kosullar1 altinda
(Yiiksek sicaklik, diisiik nispi nem ve hizli esen kuzey yonlii kurutucu riizgarlar) meydana
gelmislerdir. Giilnar Orman Isletme Miidiirliigii, Pembecik Orman Isletme Sefliginde 15
Temmuz tarihinde meydana gelen yanginda maksimum sicaklik degeri 41 °C, maksimum
rizgar hiz1 63 km/s ve minimum nispi nem orani ise %20 olarak Ol¢iilmiistiir (Cizelge 2).
Silifke Orman Isletme Miidiirliigii, Silifke Orman Isletme Sefliginde 29 Temmuz tarihinde
meydana gelen yanginda maksimum sicaklik degeri 36 °C, maksimum riizgar hiz1 55 km/s ve
minimum nispi nem oran1 ise %23 olarak &l¢iiliir iken, Yesilovactk Orman Isletme Sefliginde
meydana gelen yanginda ise maksimum sicaklik degeri 36 °C, maksimum riizgar hiz1 57 km/s
ve minimum nispi nem orani ise %25 olarak Olgiilmiistir (Cizelge 2). Yanginlarin
gerceklesmis oldugu giinlerdeki maksimum sicaklik degerleri (Cizelge 2), en yakin
meteoroloji istasyonunun bulundugu Silifke ilgesinin temmuz aymin uzun yillar aylik
ortalama sicaklik degeri olan 28,3 °C’nin 7,7 ile 12,7 °C tizerinde oldugu goriilmiistiir (Sekil
4). Yine uzun yillar aylik ortalama nispi nem degerleri incelendiginde (Sekil 5), temmuz ay1
ortalamas1 %65,8 olarak olcililmiis olup, yanginlarin bagladig: giinlerde %20 ile %25 arasinda
degistigi goriilmektedir (Cizelge 2). Ayrica yanginlar 6ncesindeki aylar1 kapsayan son 4 yila
ait ocak-haziran aylar1 toplam yagis miktar1 incelendiginde, toplam yagis miktarinin 236.4
mm ile son 4 yilin en diigiik seviyesinde oldugu goriilmektedir (Sekil 6). Azalan yagis
miktarina bagli olarak yoredeki vejetasyonlara ait bitki tiirlerinin nem igeriginin azalabilecegi,
kurumalarin artabilecegi ve bu nedenle yanginin tutusma ve ilerleme hizinin artabilecegi
distiniilmektedir. Yoredeki gozlemlerde Laden, Abdestbozan ve Kegibogan gibi tiirlerin
kiimeler halinde kuruduklari tespit edilmis olup, bu diisiinceyi desteklemektedir (Sekil 7).
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Sekil 7. Pembecik yoresinde orman kenarinda goriilen yogun 6l ortii birikimi

Cizelge 2. Orman yanginlarinin basladig: giinlerdeki maksimum meteorolojik veriler

isletme Riiz Nispi
Tarih nsqu diirl Isletme  Sicaklik gir Riizgdrhizi  nem
i sefligi (°O) yon (km/s) Oram
g ii (%)
15.07.2 Gililnar Pembecik
021  OiM OIS 4l K 63 20
29.07.2  Silitke Silifke K-
021  OiM OIS 36 k4 >3 23
29.07.2 Silifke  Yesilovaci Kd-
021  OiM kOIS 36 g >7 25
OIM: Orman Isletme miidiirliigii, OIS: Orman isletme sefligi; K: Kuzey, Kd: Kuzeydogu
30,0
25,0
20,0
©C) 150
10,0
50
0,0
F P F S F S S S
& F ¥ @é && « é‘§ {93% & P & Y$\

Sekil 4. Mersin ili Silifke ilgesi aylik ortalama sicaklik grafigi(1960-2020)
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Sekil 6. 2018-2021 yillar1 aras1 ocak-haziran aylar1 toplam yagis miktari

3.2.2. Topografik faktirler

Topografik faktorler orman yanginlarini etkileyen 6nemli unsurlardan olmakla birlikte yangin
davranisi hakkinda onemli ipuglar1 verebilmektedir. Arazi yapilarinin ¢ok farkli olmasi
(kirikl1 yap1) giinliik hava hallerini 6nemli dlgiide degistirebilmektedir (Mahdavi vd., 2012;
Ozsahin, 2014). Ayrica egim orman yanginlarin ilerleyisinde énemli rol oynamaktadir. Farkli
egime sahip orman yanginlarinda, yangim etkileyen diger faktorlerin ayni1 oldugu kosullarda
fazla egime sahip arazilerdeki yanginlar daha hizli ilerlemektedir. Arastirmaya konu olan
orman yanginlarinin bagladiklar1 arazi egimleri 21° ile 25° arasinda degismekte olup (Cizelge
3), bu degerler dik arazi sinifina girmektedir. Bu durum yanginlarin hizli bir sekilde yayilarak
biliyiimelerine neden olmustur. Mersin ilindeki ormanlik alanlar cogunlukla egimli arazilerde
bulunmakta olup, 2001 ile 2013 yillar1 arasinda meydana gelen 1038 adet orman yangininin
incelendigi calismada yanginlarda %33,6 oranla en ¢ok 20-30 derece egim grubuna sahip
arazilerde c¢iktig1 belirlenmistir (Duran, 2014). Yangin siddetinin egim acisindan
degerlendirdigi bir calismada ise yangin siddetinin en yiiksek 20 dereceden fazla egimli
arazilerde gerceklestigi tespit edilmistir (Yilmaz vd., 2021).

Yanginlarin basladig1 noktalar bakilar acgisindan degerlendirildiginde ise, Pembecik Orman
Isletme Sefliginde meydana gelen yanginlar kuzeydogu bakida baslarken, Silifke ve
Yesilovactk Orman Isletme Sefligindeki yanginlar ise giiney yonlii bakilarda baslamistir
(Cizelge 3). Giiney ve giineydogu bakilar orman yanginin ¢ikmasi ve yayilmasi i¢in en
elverisli bakilardir. Ulkemizin kuzey yarimkiirede yer almasindan dolay1 bu bakilar daha fazla
giines 15181 almakta, havanin ve yanici maddenin nem igeriginin neden olmaktadir
(Canakgioglu, 1985).
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Cizelge 3. Orman yanginlarinin basladig1 noktalara ait topografik bilgiler
Isletme Isletme Egim Arazi e§im grubu

Tarh ) ridirliigi Seflisi ' (®)  (Cepel, 1995)
15.07.2021 Ggilﬁr Penc’)li’gdk Kd 21 Dik
29.07.2021 Sg}ﬁe Silifke OIS G 24 Dik
29.07.2021 Sg}ﬁe Ye%‘ga‘”k Gb 25 Dik

3.2.3.Biyotik faktorlerin etkisi

Orman yanginlarinin basladig1 muhiti ve yangin davranigini etkileyen en énemli unsurlardan
birini agag tiirii olusturmaktadir. Ozellikle kizilgam gibi ibreli ve kuru karakterdeki agac
tiirleri yangin i¢in uygun zemin hazirlarken, kayin gibi genis yaprakli ve nemli tiirler yangini
engelleyici ve yayilmasini 6nleyici bir 6zellik gosterirler (Karabulut vd., 2013).

Arastirmaya konu olan yanginlar orman yanginlarina karst oldukca hassas olan kizilgam
mescerelerinde (Cz mescere tipi) baslamislardir. Pembecik sefligindeki yangin Czb2 mescere
tipinde, Silifke sefligindeki yangin Czc3 mescere tipinde, Yesilovacik sefligindeki yangin ise
(zcd2 mescere tipinde baglamigtir. Meydana gelen tiim yanginlarda yanan sahalardaki hakim
agac tirlii kizilgamdir (Cizelge 5). Mersin ilinde 2001 ile 2013 yillar1 arasinda ¢ikan 1038
orman yangiminin degerlendirildigi bir calismada yanginlarin %68,5 nin kizilcam ve kizilgam
ile karisik mescerelerde meydana geldigi tespit edilmistir (Duran, 2014)

Cizelge S. Yanginlarin bagladig1 mescere tipleri

Tain  Dletme o bletne o Mesoere
miudiirligi sefligi tipi
Pembecik

15.07.2021  Giilnar OIM Czb2

ois
29072021 Silifke OIM  Silifke OIS Czc3
29.07.2021  Silifke OIM Ye%‘gmk Czod2

4. SONUC VE ONERILER

Mersin ilinde 2021 yil1 yangin sezonunda meydana gelen ve 500 hektardan daha biiyiik alanda
etkili olan ii¢ biiylik orman yangmnin degerlendirildigi bu ¢alismada, yangimlarin kontrol
altina alimmasit ve soOndiriilmesi asamalarinda farkli olumsuzluklarin meydana geldigi
gozlemlenmigtir. Karsilasilan en biiyiikk olumsuzluklardan baslicasi yanginlarin basladiklari
andan kontrol edilinceye kadarki gegen siire zarfinda kararsiz ve ekstrem hava hallerinin var
olusu olarak gézlemlenmistir. Kararsiz hava hallerinin varolusu gii¢lii ve ani riizgarlara sebep
olmakta, bu da orman yanginlarinin kontrol edilemez biiyiikliikte afete doniisebilmesine
neden olabilmektedir (Rollo, 2004). Yanginlar esnasinda riizgarin kuvvetli olmasi, devaminda
ise riizgarlarin sitirekli yon degistirmesi ve siddetinin degiskenlik gostermesi ekiplerin
miidahalelerini etkisiz kilmis ve olusturulan miidahale cephelerini kolaylikla asmistir. Bir
diger olumsuz kosul ise topografik yap1 olmustur. Yanginlarin geceklestigi alanlarin kirikli bir
arazi yapisina sahip oldugu goézlemlenmistir. Bu kirikli yapi, riizgarlarin vadiler boyunca
kanalize olmasina neden olmus, alevlerin zaman zaman o anda hakim olan riizgar yoniiniin
gotiirmesi beklenen yonlerden farkli yonlere ilerlemesine neden olmustur. Riizgar hizinin ve
arazi yapisinin olumsuz etkileri yanginlarin ilerleyisinin tahmin edilmesini zorlagtirmistir.
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Yukarida bahsi gegen temel olumsuzluklar ve yangin alanlarinda karsilasilan diger
olumsuzluklar, gozlemler ve literatiir 1518inda degerlendirilmis olup, orman yanginlarinin
onlenmesi ve etkilerinin en aza indirilmesini saglayabilecegi diisiinlilen Oneriler asagida
verilmistir:

o Oncelikle  ormanlarin ~ énemi  konusunda  toplumsal  biling
olusturulmalidir. Ormanin bir ekosistem oldugu ve bu ekosistemin yok olmasinin insan
yasamini etkileyen diger ekosistemleri olumsuz yonde etkileyecegi yorede yasayan halka
anlayabilecekleri sadelikte anlatilmalidir. Giilnar Orman Isletme Miidiirliigiinde yanginlarin
¢ok biiyiik bir kism1 (%90) insan kaynaklidir (Géziikara, 2009; Duran, 2014). Ozellikle orman
sinirindaki tarim arazisi sahiplerine aniz yakma ve bahge temizligi gibi nedenlerle ates
yakmanin ne gibi biiyiik ¢evre felaketlerine yol acabilecegi hedef kitle olan orman kdyliisiine
siklikla anlatilmalidir. Nitekim Giilnar Orman Isletme Miidiirliigii bagli, Biiyiikeceli Orman
Isletme Sefliginde 2008 yilinda bir vatandasin bahcesindeki budama artiklarini temizlemek
amaciyla yaktig1 ates hemen bitisikteki ormana sigramis ve devaminda 5036 hektar orman
alaninin yanmasina neden olmustur (Avci ve Boz, 2007).

. Orman yanginlari ile miicadele uzmanlik isteyen zorlu bir siire¢ olup
yanginlarla miicadele edecek olan personelin is yiikiiniin azaltilmasi gerektigi
diisiiniilmektedir. Orman yanginlar1 ile miicadelede sorumlu olduklart sefliklerinin yangin
amiri olan Orman Isletme Sefleri, cok genis sahalarda farkli konularda ¢alismak zorunda
olmalar1 nedeniyle bir konu veya problem iizerinde uzmanlagmasi zorlagmaktadir. Bu durum
orman yanginlar1 ile miicadelede konusunu da olumsuz etkilemektedir. Alkan ve Tiirker
(2016), tarafindan is yiikii fazlaliginin orman miihendisleri i¢cin énemli stres kaynaklarindan
biri oldugu ifade edilmekte olup, Alkan (2018), tarafindan gerceklestirilen bir ¢alismada
aragtirmaya katilan orman mihendislerinin %67’sinin is yilkiinii fazla buldugu
belirtilmektedir. Yilmaz vd. (2020), ise orman isletme seflerinin olmasi gerekenden ytiksek
diizeyde is yiikii ile miicadele etmek durumunda kaldiklarint ve ise bagl stres yasadiklarini
belirtmislerdir.

o Bolge miidiirliigiindeki enerji nakil hatlar1 (ENH) enerji dagitimindan
sorumlu kurum tarafindan gozden gegirilmelidir. Kuvvetli esen riizgarlarin oldugu giinlerde,
orman igerisinde ve yakinindaki meydana gelen kivileimlar yanici maddenin varligina baglh
olarak yangma neden olabilmektedir. Ulkemizde OGM tarafindan 2013 yilindan itibaren
yanginlarin ¢ikis sebeplerinin sayisal olarak agiklanmaya basladigi ormancilik istatistikleri
incelendiginde Mersin OBM ENH kaynakli 102 orman yangini ile ilk siradadir. (OGM, 2013,
2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021). Bu sayilar bolge miidiirliigiindeki enerji
nakil hatlarinin bakima muhta¢ oldugunu ortaya koymaktadir. Buna ilaveten, Zile (2018),
Adana ve Mersin illerini kapsayan c¢alismasinda, ENH kaynakli yanginlarda enerji
dagitiminda sirketlerinin sorumluluklarini tam anlamiyla yerine getirmedigini tespit etmistir.
Bu probleme yonelik orman igindeki ve yakinindaki ENH’lerin yer altina alinmasi 6nlem
olarak diistiniilebilir.

o Yanginlarda gorev alan AFAD, UMKE gibi kurumlarla devamli ve sik
araliklarla istisare toplantilar1 gergeklestirilmelidir. Gergeklesebilecek biiyiilk orman
yanginlarinda, hangi kurumun ne sekilde gorev alacagr orman teskilati tarafindan
belirlenmelidir. AFAD, UMKE gibi kurumlara ait araglarin 6zellikle orman yollarinda arazoz
ve su tankerlerinin ilerleyislerini zaman zaman olumsuz yonde etkiledigi gézlemlenmistir.

o Orman yanginlar1 ile miicadelede belediyelere ait itfaiyeler ile orman teskilatindaki yer
ekipleri arasindaki sorumluluk boélgeleri anlagmazliklart mevzuat diizenlemeleri ile ortadan
kaldirilmalidir. Yangin alanlarinin bitisigindeki orman ile sinir1 bulunan yerlesim yerlerinde
sirayet eden yanginlart sondiirme sorumlulugunun hangi kurumda oldugu belirsiz durumdadir.
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Ozellikle orman teskilat1 bu yerlere de miidahale etmek durumda kalmis olup, bu durum
orman yanginlari ile miicadeleyi olumsuz yonde etkilemistir.

. Yanginlar kontrol altina alindiktan sonra sogutma c¢aligmalar
meteorolojik veriler 1s181nda, Oncelikli olarak sahada hakim riizgar yoniine cephesi olan
yerlerde yanan alan ile yanmayan orman alaninin kesistigi hatlarda baglatilarak devam
ettirilmelidir. Ozellikle bu hatlardaki uzun siire yanma potansiyeli olan devrik agagclar,
kiitiikler, kalin odunlar gibi yanict materyallere dikkat edilmelidir. Yanan alanin biiyiikliigiine
gore sogutma calismalari i¢in yeterli sayida ekip bulundurulmalidir.

o Mersin Orman Bodlge Midiirliigii’'niin orman yanginlarina karsi en
hassas oldugu dénem belirlenerek, orman yangini riskinin az oldugu yakin OBM’lerden bu
riskli donem i¢in arazdéz ve su tankeri destegi saglanmasinin faydali olabilecegi
diistiniilmektedir.

o 2021 yili yazindaki orman yanginlari yangin organizasyonlarinin
yetersizligini ortaya koymustur. Ozellikle artan sosyal medya kullanimi ve gelisen haber alma
imkanlar1 ile birlikte insanlar en kiigiik orman yangimindan haberdar olabilmekte, bu sebeple
yangin bolgelerine ¢ok fazla sayida vatandas ulasmaktadir. Arastirmaya konu olan orman
yanginlarinda c¢evre mahalle ve ilgelerden bir¢cok insanin yangin bolgelerine geldigi
gbzlemlenmis olup, yonetmesi zor bir kalabaliga doniismiistiir. Bu sorun Orman Genel
Miidiirliigii tarafindan uygulanmaya bagslanan "Orman Yangimi Goniilliisii Projesi” ile
asilabilecegi diisiiniilmekte olup bu proje genis kitlelere ulasilabilecek olan sosyal medya
platformlarinda, gorsel ve isitsel medyalarda siklikla ifade edilmelidir.

Sonug olarak; orman yanginlarinin ilerleyen zamanlarda artan niifus ve iklim degisikliginin
beraberinde getirecegi sicak ve kurak yillarin daha fazla yasanabilecegi ihtimali, orman
yanginlar1 sayisi ve yanan alanlarinin miktarlarinda artisa neden olabilecegi ongoriilmektedir
(Avc1 ve Korkmaz, 2021). Orman yanginlarinin yoresel 6l¢eklerde irdelenmesi ise yanginlarin
onlenmesi ve kontrol altina alinma siirecini kolaylastirabilecektir. Ornegin Mersin OBM igin
orman yanginlari i¢in en riskli aylar temmuz-agustos iken (Duran, 2014), Trabzon OBM i¢in
mart ayidir (Bilgili vd., 2010). Mersin OBM, Giilnar OIM’de arazi yapisinin engebeli, egimli
ve kirikli yapida olmasi riizgarla beraber bir¢ok farkli yangin cephesi olugsmasina neden
olabilmekte ve egime bagli olarak yangin daha hizli ilerleyebilmekte iken, sorumluluk
sahasinm biiyiik bir kism1 diizliiklerden olusan Antalya OBM Antalya OIM i¢in topografik
yapinin ayni etkide olumsuzluk yaratmayacagi disiiniilmektedir. Bu agidan orman
yanginlariin, bolge midiirliikleri, isletme miidiirliikleri, gerekli oldugu durumlarda da
isletme sefligi bazinda degerlendirilmesi ve bu calismalarin orman yanginlarini 6nleyici ve
etkilerini azaltic1 bilimsel ¢alismalarla desteklenmesi gerekmektedir.

Orman yanginlar1 ile miicadelede, yanginlara neden olan sebeplerin minimum diizeye
indirilmesinin yanginlarla dogrudan miidahale gerektiren siireclerden daha etkili ve ucuz
olabilecegi gercegi unutulmamalidir.

Aciklama
Yazar Halim SAHIN siirdiiriilebilir ormancilik tematik alaninda YOK 100/2000 doktora
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