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Onemli, Dikkatle Okuyunuz Liitfen
Kongremizde Yazim Kurallarina uygun goénderilmis ve bilim kurulundan gecen
bildiriler icin online (video konferans sistemi iizerinden) sunum imkani saglanmistir.
Online sunum yapabilmek icin https://zoom.us/join sitesi izerinden giris yaparak
“Meeting ID or Personal Link Name” vyerine ID numarasini girerek oturuma
katilabilirsiniz.
Zoom uygulamasi licretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde calisiyor.
Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmis
olmalar1 gerekmektedir.
Tium kongre katilimcilar: canli baglanarak tiim oturumlari dinleyebilir.
Moderatdér - oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan
sorumludur.

Dikkat Edilmesi Gerekenler- TEKNiK BiLGIiLER

¢ Bilgisayarinizda mikrofon olduguna ve calistigina emin olun.

¢ Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

¢ Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda
olusturdugumuz oturuma ait ID numarasi gonderilecektir.

¢ Katilim belgeleri kongre sonunda tarafiniza pdf olarak géonderilecektir

¢ Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY

% To be able to attend a meeting online, login via https://zoom.us/join site, enter ID
“Meeting ID or Personal Link Name” and solidify the session.

< 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.

% The participant must be connected to the session 5 minutes before the presentation
time.

< All congress participants can connect live and listen to all sessions.

< Moderator is responsible for the presentation and scientific discussion (question-
answer) section of the session.

Points to Take into Consideration - 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.

¢ Requests such as change of place and time will not be taken into consideration in the

congress program.

Before you login to Zoom please indicate your name surname and hall number,
exp. Mehmet SEKI
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VAN SULAK ALANLARI

Mehmet Nuri CAVUSOGLU
Doga Koruma ve Milli Parklar Van Subesi Midirligi
ORCID: 0000-0002-8986-9452

Nalan TURKOGLU
Yiiziincii Y11 Universitesi Ziraat Fakiiltesi Bahce Bitkiler Anabilim Dal1
ORCID: 0000-0003-2639-360X

Ozet

Tiirkiye, lic 6nemli gen merkezinin ¢akistig1 bir bolgede yer almasi ve 6nemli derecede sulak
alanlara sahip olmasi nedeniyle kiigiik yiizol¢limiine ragmen biyocesitliligi olduk¢a zengin bir
iilke konumundadir. Sahip oldugu biyolojik ¢esitlilik nedeniyle diinyanin dogal zenginlik
kaynagi olarak kabul edilen sulak alanlar; dogal islevleri ve ekonomik degerleriyle
yeryiiziiniin en onemli ekosistemleridir. Bu ekosistemde, Tiirkiye’nin toplam sulak alanin
1/5’ine sahip olan Van ili, adeta bir kus cennetinin olmanim yan1 sira Dikkuyruk (Oxyura
leucocephala) gibi nesli tehlike altinda olan su kuslarina, ticari bitkilere ve ¢ok sayida siis
bitkisine ev sahipligi yapmaktadir. Aynt zamanda Van (Doga Koruma ve Milli Parklar
(DKMP) Sube Miidiirliigii verilerine gore Kis Ortast Su kusu Saymi (KOSKS) 2021
kapsaminda 27660 adet su kusu sayilmistir. Doga Koruma ve Milli Parklar Genel Miidiirliigii,
“Ulkemizde Nesli Tehlike Altindaki Tiirler Projesi” kapsaminda; Elmabas Patka ve
Dikkuyruk gibi onemli su kuslar1 i¢in Van sulak alanlari 6nemli yerlerden biri olarak
goriilmektedir.

Sulak Alan Envanteri Yonetim Bilgi Sistemi (SAYBIS) uydu gériintiisii iizerinden Van il
sinirlar igerisinde 441 adet sulak alan tespit edilmistir. Bu sulak alanlardan 7 tanesi Ulusal
Oneme Haiz Sulak Alan olarak tescillenmis diger sulak alanlar Van DKMP ekiplerince
yerinde inceleme yapilarak SAYBIS sistemine kaydetmeye devam etmektedir. Ancak, bu
sulak alanlarda asir1 miktarda su alinmasi, sistemi besleyen akarsularin barajlarda tutulmasi,
dere 1slah1 ¢alismalar1 veya yonlerinin degistirilmesi ya da yer alt1 sularinin asir1 kullanimi
gibi nedenlerle ¢ok biiyiik boyutlarda sulak alan zarar gérmektedir. Bu da sulak aklanlardaki
flora ve faunay1 olumsuz etkilemektedir. Yok olma tehlikesiyle karsi karsiya olan bu sulak
alanlarimizin korunmasi yoniinde yapilacak ¢aligmalar biiyiik 6nem arz etmektedir.

Anahtar Kelimeler: Van Sulak Alanlari, Su Kuslari, Biyolojik Cesitlilik

VAN WETLANDS

Summary

Turkey is a country with a very rich biodiversity, in spite of its small area, as it is located in a
region where three important gene centers overlap and has significant wetlands. Wetlands,
which are considered as the world's natural wealth source owing to their biological diversity;
They are the most important ecosystems of the earth with their natural functions and
economic values. Van Province, which has 1/5 of Turkey's total wetland area, is home to
endangered water birds such as the White-headed Duck (Oxyura leucocephala), commercial
plants and many ornamental plants, as well as being a bird paradise.According to the data of
the Nature Conservation and National Parks (DKMP) Van Branch Directorate, 27660
waterbirds were counted within the scope of mid winter waterbird count results (KOSKS)
2021.
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General Directorate of Nature Conservation and National Parks, within the scope of the
"Project of Endangered Species in Our Country "; Van wetlands are seen as one of the
important places for important water birds such as Aythya ferina and Oxyura leucocephala.
Sulak Alan Envanteri Yonetim Bilgi Sistemi (SAYBIS) determined 441 wetlands within the
borders of Van province on the satellite imagery. 7 of these wetlands have been registered as
Wetlands of National Importance, while other wetlands continue to be recorded in the
SAYBIS system by conducting on-site inspections by Van DKMP teams. However, these
wetlands are substantially damaged due to excessive intake of water in these wetlands,
keeping the rivers feeding the system in dams, drainage, stream improvement works or
changing their direction, or excessive use of groundwater.This negatively affects the flora and
fauna in the wetlands. It is of great importance to work on the protection of these wetlands,
which are in danger of extinction.

Keywords: Wetlands, Waterbirds, Biodiversity

GIRIS

Sulak alanlar; “Tabii veya suni, devamli veya gecici, sular1 durgun veya akintili, tatli, ac1 veya
tuzlu, denizlerin gelgit hareketlerinin ¢ekilme devresinde altt metreyi gegmeyen derinlikleri
kapsayan, basta su kuslar1 olmak {izere canlilarin yasama ortami olarak 6nem tasiyan biitiin
sular, bataklik, sazlik ve turbiyeler ile bu alanlarin kiy1 kenar ¢izgisinden itibaren kara tarafina
dogru ekolojik acidan sulak alan kalan yerler” seklinde tarif edilmektedir. Diinya ekosistemi
acisindan biiylik 6nem tasiyan bu alanlar, zengin bitki ve hayvan tiirleri ile yogun organizma
koleksiyonuna sahip yeryiiziiniin en 6nemli genetik rezervuarlaridir. Sulak alanlar bu
ozelliklerinin disinda bulunduklar1 bélgenin su rejimini diizenlemesi ve iklimin dengelenmesi
gibi bagka hayati dnemlere de sahiptir. Bunlarin disinda basta balik¢ilik olmak {izere, tarim,
hayvancilik, saz kesimi, turba ¢ikarilmasi ve rekreasyonel faaliyetler gibi bircok ekonomik
faaliyete de imkan olusturmaktadir (Eroglu, 2013)

Turizm aligkanliklarinin degistigi glinlimiizde alternatif turizm kaynaklarma yonelim hizla
artmaktadir. Uzun yillar boyunca deniz-kum-giines ti¢liisiinlin birincil hedef olusturmasinin
ardindan insanlar yeni arayislar icerisine girmekte ve farkli deneyimler yasamak arzusuyla
yeni turizm g¢esitlerine yogun talep gostermektedirler. Bu noktada alternatif turizm
faaliyetlerinin yiiriitiilebilecegi 6nemli alanlar igerisinde siliphesiz sulak alanlar da yer
almaktadir (Erzen & Aydin, 2017). Zira, dogal giizellikleri, sergiledikleri dogal yasam
cesitliligi ve sosyo-ekonomik faydalari agisindan her zaman insanlari kendilerine ¢ekmis olan
sulak alanlar, 6zellikle son yillarda yerli ve yabanci turistlerin biiyilik ilgisini ¢ekmektedir.
Ekolojik denge a¢isindan son derece onemli olan sulak alanlar, turizm agisindan da birgok
aktiviteye sahne olmaktadir. Oldukca fazla sayida kus tiliriinii barindiran bu alanlar, basta kus
gozlemciligi (ornitoturizm) olmak iizere, avcilik, kus tiirlerinin fotograflanmasi, balik tutma,
su sporlar1 ve ¢evre yiiriiytisleri, ath geziler gibi bir¢ok atraksiyona ev sahipligi yapmaktadir
(Alaeddinoglu, 2006).

Sulak alanlar, insanliga ve diinya ekosistemine genis yelpazede hizmet veren karmasik dogal
sistemlerdir. Tarih boyunca bircok sulak alan sistemi insan topluluklarinin hayatta kalmalar
ve gelismeleri icin kritik 6neme sahip olmuslardir. Tropikal ormanlardan sonra birim alanda
en c¢ok organik madde treten sulak alanlar, yeryiiziindeki baska hicbir ekosistemle
karsilagtirilmayacak 6lciide islev ve degerlere sahiptir.
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Diinyanin en verimli ekosistemlerinden olan sulak alanlar; bulunduklar1 bélgenin

1- Su rejimini dengelemek,

2- Iklim degisikliklerinde denge saglamast,

3- Kuraklig: stabilize etmek,

4- Zengin biyogesitlilik barindirmak,

5- Suyun depolanmasini saglamak,

6- Erozyonun kontrol edilmesini saglamak,

7- Yeralt1 sularinin beslenmesini saglamak,

8- Balik¢ilik, tarim ve hayvancilik,

9- Saz kesimi, turba ¢ikarilmasi ve otlatma alani,

10- Rekreasyonel faaliyetler,

11- Taskin kontrolii,

12- Tuzlanmay1 6nleyici,

13- Bulunduklar1 bélgenin iklimini 1limanlagsmasina etki etmesi,

14- Tortu ve zehirli maddeleri alikoyarak veya besin maddelerini kullanarak suyu
temizlemesi,

15- Karbon tutma o6zelliginden dolayr CO2 miktarinin azalmasini saglamak gibi imkanlar
nedeniyle de yiiksek ekonomik degere sahiptir. Sulak alanlarin yerli ve go¢men kuslara ev
sahipligi yapmasi, yaban hayati korumasi ve ¢ok sayida canli tiirline yasam alani saglamasi
gibi nedenlerle, bilimsel ¢alismalar i¢in benzersiz ortamlar teskil etmektedirler.

Van Golii Havzas: igerisinde kalan Van ili oldukg¢a zengin bir potansiyel barindirmaktadir.
Tiirkiye’nin toplam sulak alanin 1/5’ine sahip olan il, adeta bir kus cennetidir. Van Goli
Havzasinin, Bat1 Palearktikteki en 6nemli 3 go¢ yolundan birisi olan Kuzeydogu-Giiney Gog
Rotasia olduk¢a yakin olmasi il sinirlart igerisindeki sulak alanlardaki kus zenginligini
artirmaktadir (Adizel, 1998). Yapilan son arastirmalarda havzada yasayan kus tiirli sayis1 213
olarak bildirilmekte, ancak ornitolojik arastirmalar yayginlastikca saymin 300’lere kadar
ulagabilecegi diisiiniilmektedir

Ornitologlarimiz tarafindan yapilan arastirmaya gére Van Goli Havzasi’nda en az 51
familyaya ait 232 kus tiirii tespit edilmistir. Tespit edilen bu tiirlerin 68 tanesi Yerli, 99 tanesi
Yaz Gogmeni, 44 tanesi Kis Ziyaretgisi, 14 tanesi Transit Goger ve 7 tanesi de Rastlantisal
tirlerdir. Havzada tespiti yapilan 232 tiir igerisinde IUCN kriterlerine gore 4 tiir Tehlike
kategorisinde (EN), 5 tiir Hassas (VU) kategorisinde ve 6 tiirde Yakin Tehdit altinda (NT) yer
almaktadir (Adizel ve ark., 2017).

234 kus tiirtine ev sahipligi yapan Van Goli havzasiin flamingolart da onemli beslenme
alanlarindan biridir. Van Goli havzasi icin transit bir tiir olan flamingolar, ilkbaharin
baslamasiyla Urmiye ve Hazar Gollerin’den Van Go6lii havzasinda bir siire dinlendikten sonra
kasim ayinda Afrika yolculuguna baslarlar.

Sulak alanlarimizin ayn1 zamanda Amaranthaceae (1spanakgiller) Liliaceae (zambakgiller),
Butomaceae, Asteraceae (papatyagiller) ve Orchidaceae (orkidegiller) familyasi iiyesi birgok
bitki degerlendirilebilir. Dogal olarak yetisen cesitlerimizden hem kesme c¢igcek sektoriinde
hem de peyzaj diizenleme c¢aligmalarinda tasarim bitkisi olarak faydalanilabilir.

GELISME

Sulak alanlar ormanlarla birlikte diinyanin en 6nemli genetik rezervuarlaridir. Bu alanlar tiim
canli tiirlerinin 6nemli bir kismint barindirir. Ayn1 zamanda taban suyu kontrolii, tagkin
kontrolii, yeralt1 sularinin besleme, sediman ve besin depolama, iklim degisikligi kontrolii,
erozyondan koruma ve su aritimi gibi birgok islevleri bulunmaktadir.
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Tiirkiye’nin sulak alanlarin 6nemli bir kismini olusturan Van Sulak Alanlar1 Ramsar
Sozlesmesinin énemli maddelerini barindiran 7 Ulusal Oneme Haiz Sulak Alan ve 7 Mahalli
Oneme Haiz Sulak Alan olmak iizere toplamda 32 sulak alan yerinde tespit edilmistir. Sulak
alanlarimizdan 8 tanesi tescillenmis bulunmaktadir (SAYBIS, 2021).

Van’da Bulunan Ulusal Oneme Haiz Sulak Alanlar

Ercek Golii (Ulusal)

Ercek Golii, Van Ipekyolu ilgesi sinirlarinda olup, Van Gélii’niin dogusunda yer almaktadir.
Er¢ek Goli-Van yerlesim birimine 30,0  km, gol 329.5 km? genisligindedir. Gol ekolojik
olarak “aci su ekosistemi” olarak siniflandirilmaktadir. Gol, kapali bir havza olup su kazanci
yagislar ve ylizey akislarla, su kaybi ise sadece buharlasma ile gergeklesmektedir. Goliin
ekolojik ozellikleri ve 6zellikle kuzey kisimlarinin s1g olmasi basta su kuslar1 olmak tizere
bircok kus tiirii i¢in ideal lireme, beslenme veya konaklama alani olarak tercih edilmesini
saglamaktadir.

Sekil 1. Ercek Golii Sulak Alani

*Fotograf: M. uri CAVUSOGL

Celebibag1 Sazhiklar:

Van ili Ercis ilgesinin giineyinde bulunan Celebibagi Sazliklari, Van Golii'niin kuzey siirinda
yer almakta olup Celebibag1 Sazliklari-Van yerlesim birimine 100 km, Celebibagi1 Sazliklari-
Ercis yerlesim birimine 4 km’dir. Alanin biyolojik yapisinin yani sira tarihsel énemi de
bulunmaktadir. Alanda tarihi Ercis kalesi ve tarihi Selguklu Mezarligi bulunmaktadir. Alan
16,7 km? genisligindedir. Zilan cayinin Van Goliine dokiildiigii yerde olusan sazlik sucul
vejetasyon acisindan oldukca fakirdir. Fakat kiyida gol suyunun si1g olmasi sayesinde binlerce
flamingo i¢in 1yi bir beslenme alanidir. Celebi sazligin bat1 tarafinda sucul bitkiler agisindan
olduk¢a zengin olup kii¢lik kugu gibi ¢ok sayida énemli su kuslarina beslenme ve barinma
alan1 olmaktadir.
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Sekil 2. Celebibagi Sazliklar1 Sulak Alani

*Fotograf: M. Nuri CAVUSOGLU

Bendimahi Deltas1

Bendimahi Deltasi, Van Golii’niin kuzeydogu ucunda Van-Ercis karayolu iizerinde, Muradiye
ilgesinden Van Goli’ne kadar uzanmaktadir. Bendimahi Deltasi-Van yerlesim birimine 70,0
km, Bendimahi Deltasi-Muradiye yerlesim birimine 12.0 km yerlesim birimine ve Bendimahi
Deltasi-Ercis yerlesim birimine 30.0 km uzaklikta yer almaktadir. Muradiye Selalesi ile
baslayan sulak alan; tarihi asma koprii, seytan kopriisii, eski Bendimahi kopriisiinii ve son
olarak yeni kopriiyii gegerek Van Goliine ulasir. Gol kiyisinda Bendimahi Cay1’nin deltasinda
genis sazlik ve bataklik alanlar yer almaktadir. Alan genisligi 97 km? dir. Balik¢ilik yapilan
bu alanda ayni1 zamanda saz kesimi gibi yore halkinin ekonomisine katkida bulunmaktadir.

Sekil 3. Bendimahi Deltas1 Sulak Alani

*Fotograf: M. Nuri CAVUSOGLU

Karasu Deltasi

Van ili Tusba ilgesinin kuzeydogusunda yer alan Karasu Sulak Alani, Van Goli'niin
dogusunda yer almaktadir. Karasu Sulak Alani-Van yerlesim birimine 20.0 km. Alanin
icerisinde Zeve Shitligi yer almaktadir. Alan Yiiziincii Y1l Universitesi kampiisiine 2.0 km
mesafede oldugundan doga laboratuvari olarak da kullanilmaktadir. Alan 4.4 km?
genisligindedir. Karasu ¢ayimin besledigi alan adeta Van’in kanayan yarasidir. Sularin geri
cekilmesi sonucu yer alti suyunun seviyesi diismesi nedeniyle alan tamamen kurumus
olmasina ragmen Van goliine kiyisi olmasi nedeniyle cok sayida angit ve martiya alan
olmustur. Alan, Sulak Alanlarin Korumasi Yonetmeligi geregince eski haline getirilmesi i¢in
mahalli komisyonlar olusturulmus ve gerekli ¢calismalar baslatilmis ancak alanin biiyiik kismi1
0zel miilkiyet olmasindan dolay1 ¢calismalar tam anlamiyla yapilamamastir.

5k
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Sekil 4. Karasu Deltas1 Sulak Alani

e

*Fotograf: M. Nuri CAVUSOGLU

Donemec Deltasi

Van Gélii'niin giineydogu ucunda Van Ili Edremit ve Gevas ilge smirlari igerisinde yer alan
Doénemeg Deltasi-Van yerlesim birimine 27,0 km, Donemeg¢ Deltasi-Edremit yerlesim
birimine 15.0 km, Do6neme¢ Deltasi-Gevas yerlesim birimine 12.0 km uzaklikta yer
almaktadir. Van-Gevas karayolu deltay1 bolerek ikiye ayirir. Alan 86 km? genisligindedir.
Delta alani; sazlik, kamishk, kumul ve camur diizliikleri ile kaplidir. Engil Cay1’nin, Van
Goli’ne dokildiigii yerde olusmustur. Besin bollugu ve barinma olanaklarindan dolay1 birgcok
kus tiirii alan1 tercih etmektedir. Ozellikle gd¢ dénemlerinde alanin ornitolojik zenginligi
artmaktadir. GOl suyunun geri cekilmesine ragmen Engil nehrinin menderes olusturarak
akmasi ve gole kiy1 set olusturmasi nedeniyle alan Karasu Deltasinin aksine diri durmaktadir.

Sekil 5. Donemec Deltas1 Sulak Alani

e

*Fotograf: M. Nuri CAVUSOGLU |

Kesis (Turna) Golii

Van il merkezinin dogusunda yer alan Kesis (Turna) Golii, Van Golii Kapali Havzasi iginde
yer almakta olup Kesis (Turna) Golii-Van yerlesim birimine 33.0 km, Kesis (Turna) Golii-
Glirpinar yerlesim birimine 34.0 km, Kesis (Turna) Golii Giirpinar ilgesi sinirlarinda ve Erek
daginin zirveye yakin bir diizliiglinde bulunuyor. Alan 40,5 km? genisligindedir. Kaynak
sularla beslenen Kesis golii flora ve fauna biyolojik ¢esitliligi agisindan bir¢ok sulak alandan
daha 6nemlidir. Ilkbahar aylarinda adeta rengarenk ¢icek acan alan gorsel sdlen sunmaktadir.
Van otlu peynirinde kullanilan birgok bitkiyi biinyesinde barindirmaktadir.
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Sekil 6. Kesis (Turna) Golii Sulak Alant
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Fotograf: M. Nuri CAVUSOGLU

Akgol

Akgdl Van ili Ozalp ilgesi sinirlarinda olup, Van yerlesim alaninin dogusunda ve Ozalp
yerlesim alaninin ise giineyinde yer almaktadir. Akgdl-Van yerlesim birimine 81.0 km,
Akgdl-Ozalp yerlesim birimine 21.0 km uzaklikta yer almaktadir. Alan 12030 dekar
genisligindedir. Alan1 besleyen fazla bir kaynak bulunmamaktadir. Golii besleyen en énemli
kaynak yagislar ve eriyen kar sularidir. Alana akan 6nemli bir tath su kaynagi olmadigi icin
etrafinda yogun bir sazlik ve bataklik alan bulunmamaktadir. Yagisin az oldugu yillarda alan
kurumaktadir. Ancak su ihtiva ettigi donemlerde turna ve flamingo gibi birgok tiirliniin
beslenme alanlarinda birisidir.

Sekil 7. Akgol Sulak Alani

. *Fotograf: M. Nuri CAVUSOGL

Van’da Bulunan Mahalli Oneme Haiz Sulak Alanlar:

Cicekli Golii

Van ili Muradiye ilgesinin kuzeyinde bulunan Cigekli Goli; Cicekli Goli-Van yerlesim
birimine 110,0 km, Muradiye, Cicekli Golii-Caldiran yerlesim birimine 34.0 km uzaklikta yer
almaktadir. Sulak Alan 142 ha genisligindedir. Cigekli g6li genis bir diizliik alanda olugmus
cayirlik ve sazlik alandir. ilkbaharda yagislarin ve kar sularinin erimesi ile alanda su miktari
artmakta bu da sulak kesimin daha fazla genislemesine neden olmaktadir. Sazlik ve ¢ayirlik
alanlarin go6l etrafinda yogun olmasi1 ilkbaharda birgok kus tiirliniin {iremesine ve
beslenmesine imkan vermektedir. Alan, amatdr balik aveilarin ugrak alanidir.
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Sekil 8. Cicekli Golii Sulak Alani

*Fotograf: M. Nuri CAVL

Cimenova Golleri

Cimenova goélleri birbirine yakin olan Degirmi Gdleti, Tuz Goli, Cagan Goli ve Kazli Gol
olmak iizere 4 farkli gélden olusmaktadir. Cimenova Golleri, Degirmi Goleti, Tuz GoOli ve
Kazli Gol’tinden olugmaktadir. Goller birilerine yakin alanlarda konumlamigtir. Sucul bitkiler
acisindan en zengin alan Kazli Goldiir. Cimenova Gélleri Van, Saray ve Ozalp yerlesim
merkezlerine sirast ile 77,0 km, 10 km ve 16 km uzakliktadir. Gol genis ¢ayirlik alanlar ve dar
bir kumluk alan ile ¢evrilidir. Gol igerisinde kismi olarak sazliklar mevcuttur. Alanlar
besleyen fazla bir kaynak bulunmamaktadir. Golleri besleyen en 6nemli kaynak yagislar ve
eriyen kar sularidir.

Sekil 9. Kazligél Sulak Alani

~ *Fotograf: M. Nuri CAVUSOGLU

Edremit Sazhklar

Edremit sazliklar1 Van ili ile Edremit ilg¢esi arasinda Van Goliiniin kiy1 seridinde bulunan bir
sazlik alandir. Van ili ve Edremit Ilgesi arasinda Van Golii' kiyisinda bulunan Edremit
Sazliklar1 Van yerlesim merkezine 7 km uzaklikta yer almaktadir. Alan Van Goliiniin
kiyisinda bulundugundan su kuglar1 yoniinden oldukca aktiftir. Havaalanin dibinde olmasina
ragmen c¢ok sayida kus barindiran alan 6nemli sayida dikkuyruk barindirmaktadir. Uzun
zamandir Van’da

Tespit edilemeyen karabas patka bu alanda tespit edilmistir.
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Sekil 10. Edremit Sazliklar1 Sulak Alani

*Fotograf: M. Nuri CAVUSOGLU

Goriindii Sazhiklan

Van ili Gevas ilgesinin kuzeybatisinda bulunan Gorilindii Sazliklari, Van Goli'niin giiney
kiyisinda yer almakta olup Van, Gevas ve yerlesim merkezlerine sirasi ile 58,0 km, 24.0 km
uzakliktadir. Alan Sulak Alan 124 ha genisligindedir. Van Go6liiniin kiy1 seridinde olusan
sazlik, giiney kesimde bulunan daglardaki akan kaynaklardan beslenmektedir. Kisin Otiicii ve
kiigiik kugularin geldigi ender alanlardan biridir. Ayn1 zamanda Van’da kislayan flamingolar
cogunlukla bu alanda goriilmektedir.

Sekil 11. Goriindii Sazliklar1 Alani

*Fotograf: M. Nuri CVUSOGLU

Govelek Golii

Govelek Golii, Van ili Ozalp ilgesi sinirlarinda olup, Van yerlesim alaninin dogusunda ve
Ozalp yerlesim alaninin ise giineybatisinda yer almaktadir. Gévelek Golii Van, Ozalp ve
Gilirpmar yerlesim birimlerine siras1 ile 30,0 km, 51,0 km ve 48.0 km uzaklikta yer
almaktadir. Gol genis cayirlik alanlar ve dar bir kumluk alan ile ¢evrilidir. Go6l kiy1 kismi
boyunca sazliklar mevcuttur Alan yaz aylarinda binlerce macar ordegine ev sahipligi
yapmaktadir. Alandaki su eyliil ayinda kendinden 27 km uzakliktaki Ercek Mahallesinin giiz
ekimlerini sulamak i¢in kullanilmaktadir. Su tahliye borusunun su taban seviyesinin
yukarisinda olmasi g6liin tamamen bosalmasini 6nlemektedir.
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Sekil 12. Govelek Goli Sulak Alani

*Fotograf: M. Nuri CAVUSOGLU

Van Sazlhiklan
Van ili Ipekyolu ilgesinin batisinda yer alan Van Sazliklar1 Sulak Alam, Van Golii'niin
dogusunda yer almakta olup Van yerlesim birimine 5,0 km ve tarihi Van Kalesine 0 km
uzaklikta yer almaktadir. Alan 269 ha genisligindedir. Van Kalesi dibinde ¢ikan Horhor
suyuyla beslenen alan elmabag patka gibi ¢ok sayida dnemli kuslara beslenme ve iireme alani
olusturmaktadir.

Sekil 13. Van Sazliklar1 Sulak Alan1

* *Fotograf: M. Nuri CAVUSOGLU

Yayhyaka Sazhklar

Van ili Tusba ilgesinin kuzeyinde yer alan Yayliyaka Sazliklar1 Sulak Alani, Van Goli'niin
kuzeydogusunda yer almakta olup Van, Muradiye ve Ercis yerlesim birimine siras1 ile 42,0
km, 44.0 km ve 61.0 km uzaklikta yer almaktadir. Alan 26 ha genisligindedir. Alanda ¢ok
sayida elmabas kis1 gecirmektedir. Sulak almi smnirlart igerisinde Van Kor Faresi
yasamaktadir.
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Sekil 14. Yayliyaka Sazliklar1 Sulak Alani

| ooraf: M. Nuri CAVUSGL'

Diger Sulak Alanlar

Tespit edilen yeni sulak alanlarda Dikkuyruk gibi nesli tehlike altinda olan kus tiirleri ve diger
sucul canlilar i¢in 6nemli oldugu tespit edilmistir. S6z konusu bu alanlardan birkag¢ tanesi
giivenlik acisindan fazla kimsenin ugramadigi olmasi nedeniyle Bozkaz, Turna ve Dikkuyruk
iiremeleri i¢in daha etkin olmustur.

Sulak alanlarimiz fauna i¢in iyi bir yasam alan1 oldugu gibi flora i¢in de son derece 6nem arz
etmektedir. Sulak alanlarda sazlik kismini olusturan Saz (Typha sp.), kamis (Phragmites sp.),
hasirotu (Schoenoplectus sp.), kofa (Juncus sp.) gibi bitkilerin yani sira basta Iris spuria
subsp. musulmanica gibi ¢ok sayida siis bitkisine yasam alani olusturmakta. Erzurum sulak
alanlarinda yapilan bir ¢alismada 41 familyaya ait 96 bitki tiirii tespit edilmistir. Yapilan
degerlendirmeler sonucunda bu bitkilerin 40 tanesinin estetik, 16 tanesinin fonksiyonel
ozelliklerinden dolay1 peyzaj mimarlig1 caligmalarinda kullanilabilecegi sonucuna varmistir
(Turgut, H. 2009). Van sulak alanlarinda tespit edilen Butomus umbellatus L, Muscari
armeniacum, Muscari tenuiflorum Tausch, Orchis mascula (L.), Adonis flammea Jacq.,
Veronica anagallis-aquatica L., Lotus gebelia, Lotus corniculatus, Ornithogalum
oligophyllum E.D.Clarke, Iris spuria L. subs. musulmanica, Iris elegantissima Sosnn,
Bellevalia fominii Woronow, Bellevalia longistyla (Miscz.) Grossh., Bellevalia rixii
Wendelbo, Bellevalia paradoxa (Fisch. & C.A.Mey.) Boiss., Amaranthus cruentus gibi
bitkilerde siis bitkisi agisindan 6nem arz etmektedir.

Van sulak alanlarinin biiyiik bir kisminin Van Goliiniin kiyisinda konumlanmasi nedeniyle kig
aylar1 ¢evre illere nispeten 1lik gegmektedir. Bu da yaz ziyaretgisi olan 79 adet flamingo, 27
su kusu tiirtine olmak iizere toplamda 27660 tane su kusu uygun bir habitat sunmaktadir (Van
DKMP, 2021).

Sulak Alanlarimizdaki Onemli Kus Tiirleri:

Dikkuyruk (Oxyura leucocephala):

- Ercek, Edremit, Bendimahi, Turna ve Cilli sulak alanlarinda tiredigi tespit edilmistir.

- Diger sulak alanlarda yetigkin birey gormek miimkiin.

- 2021 KOSKS raporuna gore Tiirkiye’deki toplam Dikkuyrugun %80’i Van olusturmaktadir.
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Sekil 15. Dikkuyruk (Oxyura leucocephala

*Fotograf: M. Nuri CAVUSOGLU
Elmabas Patka (Aythya ferina):
- Yetiskinleri biitiin sulak alanlarda gérmek miimkiin.

- Ureme yaptig1 alan sayis1 8 (tespit edilen)

Sekil 16. Elmabas Patka (Aythya ferina)

*Fotograf: M. Nuri CAVUSOGLU

Pasbas Patka (Aythya nyroca):

- Bendimahi Deltas1 1 adet

- Ercek Golii 1 adet (1 adet geng birey tespit edildi. Bu da burada {ireme ihtimalini artirtyor)
- Turna Goéliinde 30 adet yetiskin birey tespit edilmistir.

fnk
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Sekil 17. Pasbas Patka (Aythya nyroca

*Fotograf: M. Nuri CAVUSOGLU

Karabas Patka ( Aythya marila):
- Edremit sazliklarinda tespit edilmistir.

Sekil 18. Karabag Patka ( Aythya marila)

*Fotograf: Erol UREY
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Col Kosar (Cursorius cursor):
- Kesis (Turna) Goliinde tespit edilmistir.

Sekil 19. C6l Kosar1 (Cursorius cursor)

*Fotograf: Erol UREY

Turna (Grus grus):
- Keleres (Tendiirek Sazliklar1), Soguksu Kom ve Ercek Golii Sulak Alanlarinda yetiskin

bireyler tespit edilmistir.
- Keleres (Tendiirek Sazliklar1) iireme yaptiklar1 tespit edilmistir. Yavru bireylere uzmanlar
tarafindan halkalama islemi yapilmigstir.

Sekil 20. Turna (Grus grus)

*Fotograf: M. Nuri CAVUSOGLU
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Boz Kaz (Anser anser):

- Kis aylarinda Er¢ek Goliinde tespit edilmistir.

- Caldiran Sazliklar1 ve Keleres (Tendiirek Sazliklari) Sulak alanlarinda tiredigi tespit
edilmistir.

Sekil 21. Boz Kaz (Anser anser

*Fotograf: M. Nuri CAVUSOGLU

Sakarca (Anser albifrons):
- Er¢ek Golii sulak alanlarinda yiizlerce Boz Kaz Sakarca ve Kiigiik Sakarca tespit edilmistir.

Sekil 22. Sakarca (Anser albifrons

*Fotograf: M. Nuri CAVUSOGLU
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Flamingo (Phoenicopterus roseus):
- Yaz1 bizimle gegiren ve sulak alanlarimiza renk katan flamingolar Van Goliine kiyist olan
biitiin sulak alanlarimizda bulunmaktadir.

Sekil 23. Flamingo (Phoenicopterus roseus)
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*Fotograf: M. Nuri CAVUSOGLU

Kara gerdanh dalgic (Gavia arctica):
- Ercek goliinde tespit edilmistir.

Sekil 24. Kara gerdanli dalgi¢ (Gavia arctica

*Fotograf: M. Nuri CAVUSOGLU

Sulak Alanlarimizda Tespit Edilen Sorunlar:

Yapilan arazi ¢alismalarinda sulak alanlarindan asagidaki sorunlar gdzlemlenmistir;

1- Asir1 ve erken otlatmaya bagli bitki Ortiisiiniin azalmast,

2- Biiyiik bas hayvanlarin bitki Ortiisiinii ezerek bitki ¢ikisin1 engellemesi dolaysiyla bitki
cesitliligini azalmasi,

3- Yakilan ya da kesilen sazlik alanlarin dip siirglinlerinin hayvanlar tarafindan ayaklariyla
basing uygulamasi sonucu ¢ikisin tekrar olamamasi,

4- Sazlik yangnlari,

5- Kontrolsiiz saz kesimi,

6- Arazi kazanim1 ve makineli araglarin ¢aligmasi i¢in drenaj kanallarin agilmast,
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7- Sulak alanlar1 besleyen akarsularindan agirt miktarda sulama suyu ¢ekilmesi,

8- DSI tarafindan yapilan dere 1slah1 ¢alismalari,

9- Su yoniiniin degistirilmesi,

10- Sulak alandan su ¢ekilmesi,

11- Yapay goletlerin sulama suyu olarak kullanmalari,

12- Tiiketilen dogal bitkilerin alanda asir1 miktarda sogan ve kokleriyle birlikte toplanmasi,
13- Evsel ve kimyasal atiklarin yer alt1 veya akarsularla sulak alanlara karigmasi,

14- Izinli veya Kagak avcilik sonucu kuslarin iirkiitiilerek alandan uzaklastirilmasi,

15- Balik¢ilik faaliyeti sonucu kuslarda stres yaratmak,

16- Ozel miilkiyetli arazilerin ¢ok olmasi,

17- Kuraklik nedeniyle kaynaklarin kurumasi ve yagmur sulariyla beslenen alanlarin
kurumas1 (Akgol Sulak Alani),

18- Van Golii suyunun geri ¢ekilmesi (Karasu Deltasinin kurumast),

19- Kagak yapilan konut ve isletmeler olarak gézlemlenmistir.

Etkin Olabilecek Coziimler

1- Sulak alanlarindaki (6zellikle hassas alanlar) 6zel miilkiyetlerin kamulagtirilmast,

2- DSI ve DKMP sulak alanlar1 birlikte korumasi ( sulama sularin ve barajlarin DSI
yonetiminde bulunmaktadir),

3- Akarsuyu bent olusturarak gole akisini saglamak (bdylece su yolunu bulmaz!..6rnek
Donemeg Deltasi),

4- Yapay Golet ve Barajlarda suyu tamamen tahliye etmemek,

5- Etnobotanik amacli kullanilan bitkileri kiiltiire alarak toplanmasin1 tamamen yasaklamak,
6- Barajlar bir sulak alan olabilme yoniinden bakilarak tasarlanmasi ve benzeri ¢oziimler
sulak alanlar1 gelecek nesillere aktarilmasi agisindan son derece 6nemlidir.

Kurakliktan en ¢ok etkilenen sulak alanimiz Karasu Deltasidir. Sulak Alan, G&l suyunun
yiiksek olmasi nedeniyle derinlere kadar gelen su taban seviyesini artirmasi ve ayni zamanda
Karasu Cayr’nin tiim alana dagilmasini saglamaktaydi. Kuraklik nedeniyle geri ¢ekilen gol
suyu su taban seviyesinin diismesine sebep oldu ve gole dogru egim kazanan Karasu Cay1 da
suyunu direkt géle akmaktadir. Nihayetinde delta kurumaya bagladi.

Alanda yapilan incelemede kuruyan Karasu Deltasin1 yeniden canlandirmak i¢in yapilacak en
onemli adim; Karasu ¢aymin yonii degistirerek deltaya yayilmasini saglamak ve Donemeg
Deltas1 gibi gol olusturarak diisiik egimle gole dokiilmesini saglamaktir. Ancak bu noktada
0zel miilkiyet biiylik engel olarak karsimiza ¢ikmaktadir. Deltay1 rehabilite etme dogrultuda
yapilacak faaliyetlerde miilk sahiplerinin siddetli bir sekilde karsi ¢ikarak engel olmalaridir.
Bu konuda 3 senaryo karsimiza ¢ikmaktadir: Birincisi arazi sahibini ikna etmek, ikincisi
arazileri kamulastirmak (DKMP’ in kamulastirma yetkisi bulunmamaktadir), tigiinciisii gol
suyunun tekrar yiikselmesini beklemektir. Ulusal 6neme haiz son derece 6nemli sulak alanm
miimkiin olduk¢a eski haline kavusturmak yoniinde en erken yol hangisiyse bunu
gerceklestirmek gerekir.

17
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Sekil 26. Karasu Deltas1 Miilkiyet Durumu (Tapu ve Kadastro Genel Miidiirliigii)

General Directorate of Land Registry and Cadastre
Parcel Inquiry Application
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Sekil 27. Donemeg Deltas1 Google Earth Gortintiisii
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Son zamanlarda artan yanginlar, kuraklik nedeniyle kaynaklarin ve akarsularin kurumasi, az
yagmur yagmasi ya da siddetli yagan yagmur, kentlesme, maden ocaklari, kimyasal atiklar
gibi cesitli nedenlerle ¢ok sayida biyolojik ¢esitlilik agisindan 6nemli alanlarimiz yok oldu.
Bu alanlara bagli ¢cok sayida canli zarar gordii veya yok oldu. Bunun en ac1 6rnegi; Konya da
bulunan Tuz Goli’niin yer alt1 sularinin kontrolsiiz kagak kullanim1 ve su kanallarinin bentler
ile kesilmesi sonucu kurudu ve ugamayan 3 binden fazla flamingo yavrusu 6ldi. Bu tiir vahim
durumlarla karsilagmamak i¢in insanlara bu diinyanin sadece kendilerine ait olmadigini
hatirlatmak, mevcut sulak alanlarimizi korunmasi yoniinde muhtarliklar dahil tim kamu
kurum ve kuruluslar1 ayni duyarlilikla hareket etmesi yaban hayati acgisindan 6nem ifade
etmektedir.
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Koruma altina almamiz gereken alanlarin en basinda ¢ok sayida biyocesitliligi barindiran
ormanlarimiz ve sulak alanlarimiz gelmektedir. Adeta gen havuzu olan bu alanlar1 gelecek
nesillere aktarmak i¢in mevcut sulak alanlarimizi korumak ve yapilacak baraj ve goletlerin bir
kisminin yaban hayati i¢in uygun bir habitat olusturarak tasarlanmasi sulak alan sayimizi
artiracaktir. Bunun en giizel 6rnegi Govelek ve Kesis gollerimiz hem sulama suyu olarak
kullanilmakta hem de ¢ok sayida kus i¢in yasam alan1 olusturmaktadir.

Van ili sulak alanlar yoniinde oldukg¢a zengindir. Rekreasyonel faaliyetler ve kus gézlemciligi
yaninda c¢ogu akademisyen i¢in egitim alani ve gen havuzu olusturmaktadir. Biyolog,
ornitolog, peyzaj mimari, kimyager, eczact gibi ¢ok sayida bilimciye iyi bir egitim ve
materyal alamidir. Sulak alanlarda rengarenk ciceklerin agmasi ve mis kokulariyla doga
asiklar1 i¢in muazzam bir gorsel sunmaktadir (Sekil 28).

Sekil 28. Sulak Alanlarinda Agan Cigekler

Yapilan alan gézlemlemelerinde suyu drene edilen alanlarin tamaminin ¢oraklasma nedeniyle
kurudugu ve bitki ortiisiiniin kalmadig1 goriilmiistiir ve bu da tarim alanlarimiz kaybetmemiz
acisindan iiziicli bir durumu ifade etmektedir (Sekil 29).



INTERNATIONAL CONGRESS ON
ENVIRONMENT, DISASTER AND FOREST
October 20-21, 2021 / ADANA, TURKEY
(THE PROCEEDINGS BOOK)

WEB: https://www.ispecongress.org/cevrebilimleriveorman

E-MAIL: ispeckongreleri@gmail.com

Sekil 29. Kuruyan Bir Sulak Alanin Coraklagsmasi
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*Fotograf: M. Nuri CAVUSOG

Sonug olarak bizim kadar yaban hayatin yasam alanlar1 da olan sulak alanlari, yoneticiler
basta olmak flizere, tiim kuruluslarin, kamuoyunun ve sulak alanlarla i¢ ice yasayan halkin
(ciftcilerin, balik¢ilarin ve avcilarin) bilgilendirilmesi ve bilinglendirilmesi gerekmektedir. Bu
amacla mevcut devam eden egitim faaliyetlerin sayis1 artirilmali. Yerel ve ulusal kanallarda,
sosyal medya hesaplarinda sulak alanlarin 6nemi vurgulanarak halk bilinglendirilmelidir.
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ENERJi ETKIN KENTLERIN TASARIMINDA KENTSEL TASARIMIN ROLU:
FARKLI iKgiM BOLGELERINDEKI TOKi KONUTLARIN ENERJI
ETKINLiGININ KARSILASTIRMALI OLARAK INCELENMESI

Meryem CAGIS
Y1ldiz Teknik Universitesi, Fen Bilimleri Enstitiisii, Sehir ve Bolge Planlama Béliimii
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Dog. Dr. Nilgiin Colpan ERKAN
Yildiz Teknik Universitesi, Mimarlik Fakiiltesi, Sehir ve Bolge Planlama Bé&liimii
ORCID: 0000-0002-4252-4764

OZET

Hizli kentlesme ve enerji tiiketimindeki artis birbiriyle paralellik gdstermektedir. iklimsel
veriler dikkate alinmadan yapilan imar planlari, bina formlari, sokak yonii ve genislikleri, yap1
malzemeleri, neredeyse birbirinin ayni olan yapilarin ortaya ¢ikmasina, iklimsel konforunun
bozulmasina ve iklimsel konforu saglamak i¢in de enerji tiiketiminde artisa neden olmaktadir.
Bu c¢alismanin asil amaci, iklim tipine uygun olarak tasarlanan dokularda diger kentsel
dokulara gore iklimsel konforu saglamak i¢in kullanilan enerji ihtiyacinin azaltilma
potansiyelini arastirmak ve kentsel tasarim ilkeleri ile enerji etkinliginin saglanabilecegi
konusuna dikkat ¢gekmektir. Calismanin yontemi; yapt adasinda yapili alan yogunlugu, bina
yuksekligi- sokak genisligi orani, binalarin birbiri ile iliskisi ve yonelisi incelenerek kentsel
doku ozelliklerinin enerji tiiketimi ile iliskisi degerlendirilmektedir. Calismada toplu konut
dokular1 (TOKI) uygulama alam olarak belirlenmistir. TOKI konutlarinin incelenmesinin
temel nedeni, benzer plan semalarina sahip konut adalarmin farkli cografi bolgelerde
uygulanmasi, dolayisiyla iklim verisinin karsilastirilabilir bir parametre olarak kullanilmasina
olanak saglamasidir. Uygulama calismasinda Designbuilder Energy plus arayiiz simiilasyon
programindan faydalanilmaktadir. Farkli iklim bolgesine ait benzer dokularin yillik 1sitma,
sogutma, toplam enerji yiikleri ve C02 salinimlari hesaplanarak, sonuglar ¢ok degiskenli
regresyon analizi yontemi ile kiyaslanmaktadir. Incelenen toplu konut planlarinin hangi kent
dokusunun daha enerji etkin oldugu ortaya konulmaktadir.

Yapilan ¢aligmalara gore kentsel dokunun 6nemli bir parcasi olan yapilar ve aralarindaki iliski
iklimsel konforun olugsmasinda buna bagl olarak enerji etkinliginde dnemlidir. Bu ¢aligma
kentsel ortamda iklimsel konforu saglamak i¢in glines, riizgar gibi dogal enerji
kaynaklarindan maksimum fayda saglayan ve enerji kaybin1 minimuma diisiiren kentsel doku
diizenleme Olgiitlerini ortaya koymay1 hedeflemektedir. Kentsel dokuya yonelik getirilecek
kararlar ile iklime dayali enerji etkin tasarim sonucunda kentsel alanlarda termal konforu
saglamak i¢in tiiketilen enerji miktarinin azalabilecegine dair stratejik katki sunmaktadir.
Anahtar Kelimeler: Iklimsel konfor, enerji etkin tasarim, TOKI konutlari, iklim bdlgeleri,
designbuilder programi
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THE ROLE OF URBAN DESIGN IN THE DESIGN OF ENERGY EFFICIENT
CITIES: A COMPARATIVE EXAMINATION OF THE ENERGY EFFICIENCY OF
TOKI HOUSINGS IN DIFFERENT CLIMATE ZONES

ABSTRACT

Rapid urbanization and increase in energy consumption show parallelism with each other.
Zoning plans, building forms, street direction and widths, building materials, which are made
without considering climatic data, cause almost identical structures to emerge, deteriorate
climatic comfort and increase energy consumption to provide climatic comfort. The main
purpose of this study is to investigate the potential of reducing the energy need used to
provide climatic comfort in tissues designed according to the climate type compared to other
urban textures and to draw attention to the issue of energy efficiency with urban design
principles. The method of the study; The relationship between urban texture features and
energy consumption is evaluated by examining the density of the built area, the ratio of
building height to street width, the relationship and orientation of buildings in the building
block. In the study, mass housing textures (TOKI) were determined as the application area.
The main reason for examining TOKI houses is that housing blocks with similar plan schemes
are implemented in different geographical regions, thus enabling the use of climate data as a
comparable parameter. In the application work, the Designbuilder Energy plus interface
simulation program is used. Annual heating, cooling, total energy loads and CO2 emissions of
similar tissues belonging to different climatic regions are calculated and the results are
compared with the multivariate regression analysis method. It is revealed which urban fabric
of the examined mass housing plans is more energy efficient.

According to the studies, buildings, which are an important part of the urban fabric, and the
relationship between them are important in the formation of climatic comfort and,
accordingly, in energy efficiency. This study aims to reveal urban tissue regulation criteria
that provide maximum benefit from natural energy sources such as sun and wind and
minimize energy loss in order to provide climatic comfort in the urban environment. It
provides a strategic contribution that the amount of energy consumed in order to provide
thermal comfort in urban areas can be reduced as a result of the decisions to be made for the
urban fabric and the climate-based energy efficient design.

Keywords: Climatic comfort, energy efficient design, TOKI houses, climate zones,
designbuilder program
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OZET

Diinya Saglik Orgiitii’niin (DSO) verilerine gore her yil diinyadaki toplam dliimlerin %251,
diger bir deyisle 13 milyona yakin insanin sagliksiz kosullarda ve ¢evre kirliligine maruz
kalmas1 sonucunda 6ldiigii ongoriilmektedir. Hizla kiiresellesen diinyada, diinyanin herhangi
bir yerinde olan bir olay artik o yerde kalmamaktadir. ilk olarak bulundugu bélgeyi daha
sonra diinyanin biiylikk ¢ogunlugunu etkileyebilecek kiiresel Olcekte bir sorun haline
gelebilmektedir. Bu sorunlardan biri de onemi giderek artmakta olan toplumsal yasam
alanlariin kirletilmesi veya yok edilmesidir. Bu durum giinlimiizde dogal afetler yerine
maalesef insanlar tarafindan gerceklestirilmektedir. Diisiinen ve diisiindiiklerini eyleme
gecirebilen bir canli tiirli olan insan, yagamini siirdiirmek zorunda oldugu ¢evresini olumlu ya
da olumsuz bir sekilde etkileyebilmektedir. Olumlu etki sonucunda yagam alanlar1 gelismekte
hatta genisleyebilmektedir. Olumsuz etkiyle birlikte yasam alanlar ilk olarak kirlenmekte,
sonra bozulmaya baslamakta ve en sonunda da doniisiimii olmayacak bir sekilde yok
olmaktadir. Hava, su ve toprak gibi dogal alanlarin kirletilmesinin yani1 sira suni olarak
iretilen giiriltl, 151k, goriintii, radyoaktif ve atik madde kirliligini buna 6rnek verebiliriz.
Insan eli ile artan bir hizda belirtilen 6rneklerle gevrenin kirletilmesi toplum sagligim ciddi
diizeyde tehdit edebilmektedir. Dolayisiyla ¢evrenin kirletilmesinin oniine gegmek saglikli bir
cevrenin olusturulmasina yonelik de ilk adim olacaktir. Bunu gergeklestirebilmekte yine
insanin ¢evreye olan olumlu ya da olumsuz miidahalesinin diizeyi belirleyecektir. Bu
derlemede, c¢evre sagligini korumaya yonelik adimlarin atilabilmesi i¢in ¢evre kirliliginin ne
oldugunun anlasilmas1 ve aktarilmasi amaglanmaktadir.

Anahtar Kelimeler: Toplum Sagligi, Cevre, Cevre Sagligi, Cevre Kirliligi

CONTRASTING CONCEPTS AFFECTING PUBLIC HEALTH: ENVIRONMENT
HEALTH AND POLLUTION

ABSTRACT

According to the data of the World Health Organization (WHO), it is estimated that 25% of
the total deaths in the world, in other words, nearly to 13 million people die each year as a
result of exposure to unhealthy conditions and environmental pollution. In a rapidly
globalizing world, an event that happens anywhere in the world no longer stays there. It can
become a problem on a global scale, which may first affect the region where it is located and
then the majority of the world. One of these problems is the pollution or destruction of social
habitats, whose importance is increasing day by day. Unfortunately, this situation is realized
by humans instead of natural disasters today. Being a living species that thinks and can put
what they think into action, human beings can affect the environment in which they have to
live, in a positive or negative way.
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As a result of the positive effect, living spaces can develop and even expand. With the
negative impact, the living spaces are first polluted, then they start to deteriorate and
eventually disappear in an irreversible way. In addition to the pollution of natural areas such
as air, water and soil, we can also give examples of artificially produced noise, light, visual,
radioactive and waste material pollution. Pollution of the environment with the examples
indicated at an increasing rate by human hands can seriously threaten public health.
Therefore, preventing environmental pollution will be the first step towards creating a healthy
environment. Being able to do this will also determine the level of positive or negative
intervention of people to the environment. In this review, it was aimed to understand and
convey what environmental pollution is in order to take steps to protect environmental health.
Keywords: Public Health, Environment, Environment Health, Environmental Pollution

1. GIRIS

Tiirk Dil Kurumu (TDK), “kisinin i¢inde bulundugu toplumu olusturan ortam” veya ‘“hayatin
gelismesinde etkili olan dogal, toplumsal, kiiltiirel dis faktorlerin biitiinligii” seklinde ¢evreyi
tanimlamistir. Ancak, ¢evrenin kendisine ait bir sozliik tanimi olmasina ragmen genellikle
canlilar i¢in sundugu ortam 6zelligine gore zihinlerdeki yerini almaktadir. Temiz ¢evre, ¢evre
sagligi, cevre kirliligi, ¢evre felaketi, kotii cevre bigimindeki s6z dbeklerini buna 6rnek olarak
verebiliriz. Dolayisiyla TDK, bireyin i¢inde bulundugu ve etkilendigi toplumu ele alarak
cevre saghigini “belli bir ¢cevrede yasayan kisilerin saghigini etkileyen dis faktorler ve alinan
onlemler” olarak ifade etmistir. Cevre kirliligini de “dogal kaynaklarin asir1 ve yanlis
kullanilmasi, tahrip edilmesi sonucunda c¢evrede dengenin olumsuz yonde bozulmasi ve
birtakim sorunlarin ortaya ¢ikmasi” seklinde tanimlamistir (TDK, 2021).

Toplum sagligini olumsuz bir sekilde etkileyen ¢evre kirliligi, insan sagligini etkileyen bir dis
faktordiir (Cavkaytar vd., 2013). Bu dis faktdriin bizi ne dl¢lide etkileyecegini yine insanin
cevreye olan olumlu ya da olumsuz miidahalesinin diizeyi belirleyecektir. Bu miidahalenin
ana sebeplerini, artan niifus, kentlesme, barinma, ihtiyaglar ve bunlara bagl ilerleyen
ekonomik siiregler, sosyal iletisim, teknolojik gelismeler ve kiiresellesen endiistrilesme olarak
gorebilmekteyiz (Colakkadioglu & Yiicel, 2018). Hizla kiiresellesen diinyada, diinyanin
herhangi bir yerinde olan bir olayin artik o yerde kalmayip ilkin bdlgesini daha sonra ise
diinyanin  biliylik c¢ogunlugunu etkileyebilecek kiiresel Olgekte bir sorun haline
gelebilmektedir. Bu nedenle toplum sagligin1 6nemli dl¢giide etkileyen ¢evre kirliliginin 6niine
gecilerek saglikli bir ¢evrenin olusturulmasi biiyiikk 6nem arz etmektedir (Kardesoglu vd.,
2011).
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Leading causes of death globally
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1. Ischaemic heart disease
2. Stroke
3. Chronic obstructive pulmonary disease

4. Lower respiratory infections

5. Neonatal conditions
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6. Trachea, bronchus, lung cancers
e

7. Alzheimer’s disease and other dementias

8. Diarrhoeal diseases
9. Diabetes mellitus

10. Kidney diseases
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Number of deaths (in millions)
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Sekil 1. Diinya geneli ilk 10 &liim nedenleri (Kaynak: DSO, 2019)

Diinya Saglik Orgiitii’niin (DSO) verilerine gore her yil diinyadaki toplam &liimlerin
%25’inin, yani 13 milyona yakin insanin sagliksiz kosullarda ve cevre kirliligine maruz
kalmas1 sonucunda 6ldiigii ongoriilmektedir. Bu dliimlerin biiyiik bir bolimi gelismemis ve
gelismekte olan iilkelerde yasayan diistik gelirli insanlar olusturmaktadir (WHO, 2020). Sekil
1’de Diinya genelindeki ilk on 6liim nedenlerine bakildiginda sagliksiz ¢evre kosullarindan
kaynakli 6liimleri gorebiliriz (WHO, 2019b). OECD verilerine gore 2019 yilinda diinya
genelinde sadece hava kirliligine maruz kalinmasi nedeniyle bir milyon kisideki 6liim orani
537 kisidir. Bu oran Tiirkiye’de 499’dur (OECD, 2019).

Diislinen ve diisiindiiklerini eyleme gecirebilen bir canli tiirli olan insan, yasamini stirdiirmek
zorunda oldugu ¢evresini olumlu ya da olumsuz bir sekilde etkileyebilmektedir. Olumlu etki
sonucunda yasam alanlar1 gelismekte hatta genisleyebilmektedir. Bu da insan ve diger
yasayan canli tlirleri i¢in yagsamin devamliligin1 saglamaya yonelik bir ortamin olusturulmasi
demektir. Olumsuz etkiyle birlikte yasam alanlar1 ilk olarak kirlenmekte, sonra bozulmaya
baslamakta ve en sonunda da doniisiimii olmayacak bir sekilde yok olmaktadir. Dolayisiyla
cevrenin kirletilmesinin online gegmek saglikli bir ¢evrenin olusturulmasina yonelik de ilk
adim olacaktir (Ibadullayeva vd., 2019). Toplum sagligim etkileyen bu iki zit kavram cevre
saghgr ve kirliligi olarak gilinlimiizde adlandirilmaktadir. Bu derlemede, ¢evre sagliini
korumaya yonelik adimlarin atilabilmesi i¢in ¢evre kirliliginin ne oldugunun anlagilmasi ve
aktarilmasi amaglanmaktadir.
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2. CEVRE KiRLIiLiGi TURLERI

2.1. Hava Kirliligi

Hava kirliligi, yasam dongiisii i¢in atmosferde belli oranlarda bulunmasi gereken gazlarin;
ozellikle N (Azot), Oz (Oksijen), CO; (Karbondioksit), H (Hidrojen), dengesindeki degisimin
bir sonucudur (Kardesoglu vd., 2011). Bu denge o kadar 6nemlidir ki insan yasaminin
siirdiiriilmesi i¢in uygun hava sartlarinin saglanmasi ve bunlarin kontrol altinda tutulmasi
elzemdir (CED Izin ve Denetim Genel Miidiirliigii, 2020). Fakat son yillarda enerjiye olan
ihtiyag ile fosil yakitlarin kullannminin  hizla artmasi bu dengenin korunmasini
zorlagtirmaktadir. Sadece Tiirkiye’de trafikteki ara¢ sayisinin 25 milyon seviyesine dogru
ilerlemesi (Tiirkiye Istatistik Kurumu, 2021) bu zorlugun ve yenilenebilir enerjilerin yerine
artan hizla fosil yakitlarin tercih edilmesi hava kirliliginin en basit goériinen ornekleridir
(Bayram & Dikensoy, 2006). Cilinkii hava kirliligi en 6nemli ¢evre kirliligi sorunu olarak
diinya giindemindeki yerini korumaktadir (Kardesoglu vd., 2011). Oyle ki diinya geneli ilk on
0liim nedenlerinden birkagini; kalp damar hastaliklarini, kronik obstriiktif akciger hastaligini
(KOAH), alt solunum yollar1 hastaliklarini, akciger kanserini direkt ya da dolayli olarak
etkilemektedir (WHO, 2019b).
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Sekil 2. Tiirkiye Hava Kalitesi Haritas1 (Kaynak: https://aqicn.org/map/turkey/)
(A Sekli: 01.12.2020 Saat: 20.43; B Sekli: 01.02.2021 Saat: 06.00)
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Hava kirliligine neden olan 6nemli kirleticilerden bazilar1 sunlardir; karbon monoksit (CO),
nitrojen dioksit (NO), kiikiirt dioksit (SO>), partikiil maddeler (PM; s — PMio) (Cavkaytar vd.,
2013). Bu kirleticilerin cesitli sekillerde ¢evreye ve nihayetinde insan sagligina zarar
vermektedirler. Ozellikle fosil yakitlarin, hem enerjide hem de trafikte yakit olarak
kullanilmasi neticesinde olusan bu kirleticiler, hava yolu ile insanlarda solunum yollarinin,
akcigerin ciddi anlamda zarar gérmesine ve KOAH, astim gibi hastaliklarin siddetlenmesine
neden olabilmektedirler (Bayram & Dikensoy, 2006). Baska bir 6rnekte biiyilik bir boliimiinii
CO ve diger hava kirleticilerin artmasiyla olusan sera gazlari, ilk 6nce diinyamizi1 zararh
ultraviyole 1silardan ve radyasyondan koruyan ozon tabakasinin incelmesine, sonrasinda
gecirgenliginin  artmasina, en sonunda da giinesten gelen 1sinlarin etkisiyle hava
sicakliklariin kiiresel 6l¢ekte artmasina neden olmaktadir.

Sekil 2’de yer alan hava kirliligine yonelik Tiirkiye Hava Kalitesi Haritasina ait iki aylik
farkl1 Olglimlerde gorebilmekteyiz. Covid-19 Pandemisi nedeniyle alinan Onlemler
cercevesinde sokaga ¢ikma kisitlamasinin uygulanmasi, kismi olarak trafikteki ara¢ sayisinin
ve havaya salinan karbon miktarinin azalmasina, neticesinde A seklindeki tehlikeli, koti ve
sagliksiz hava kirliligi yerini B seklindeki orta ve iy1 durumdaki saglikli havaya birakmistir.

2.2. Su Kirliligi

Su kirliligi, canli yasaminin 6nemli bir pargasi olan suyun cesitli kirleticiler aracilig1 ile
kullanilamaz hale gelmesine denir (Cevre Miihendisleri Odasi, 2018). Fabrika iiretimleri
(endiistriyel), biyolojik (tibbi, insan, hayvan, viriis vb.), kimyasal (sanayi ve giibreleme), evsel
(kanalizasyon ve ¢0p) olarak ve gemilerde lretilen atiklarin, kirleticilerin kullanilabilir su
kaynaklaria atilmasi, bu sonucu dogurmaktadir (Cevre Miihendisleri Odasi, 2018; Giiler &
Cobanoglu, 1994b). Burada da kirleticilerin olusmasinda hava kirliliginde oldugu gibi biiyiik
bir oranda insanlar da sorumludur (ibadullayeva vd., 2019).

Su, canlilarda yasamin devamlilig1i ic¢in gerekli olan islevlerin gerceklesmesinde yer
almaktadir. Ornegin insan viicudunun iigte ikisi sudan olusmaktadir. Hiicre icinde ve disinda
su metabolik fonksiyonlarin gerceklesmesinde Onemli roller almaktadir. Bitkilerin de
fotosentez icin suya ihtiyaglar1 vardir. Dolayisiyla suyun kirletilmesi ve kullanilamamasi
sonucunda canli yagamin siirdiiriilmesi giiclesir ve zamanla o bdlgedeki canli yasami son
bulur (Giiler & Cobanoglu, 1994b). Yeterli miktarda igme suyu ve hijyen i¢in suyun
bulunmamasi, mevcut sularin bilingsizce kirletilmesi sonucunda su yoluyla bulasan hastaliklar
ortaya ¢ikmakta ve bu durum da oliimlere yol agabilmektedir. Kolera, hepatit A, ishal, tifo
ciddi hastaliklarin basinda gelmekle birlikte DSO verilerine gére her y1l 829 bin kisi giivenli
olmayan igme suyu, yetersiz sanitasyon, el hijyeninden ve bunun 485 bin kisisinin ise
kirlenmis i¢cme suyunun tiiketilmesinden dolay1 olusan ishal nedeniyle yasamini yitirdigi
bildirilmektedir. Suyun, diinya geneli ilk on 6liim nedeni arasina giren bobrek hastaliklarini
da dolayl olarak etkiledigini diislindiigiimiiz zaman su kirliliginin 6nemi ortaya ¢ikmaktadir
(WHO, 2019a, 2019c).

2.3. Toprak Kirliligi

Toprak kirliligi, topragin kendisinin, toprak iistii ve toprak alti canli yasaminin, insan
yagaminin siirdiiriilebilmesi amaciyla tahrip edilmesi ya da tamamen kullanilamaz hale
gelmesidir (Karaca & Turgay, 2012). Bu kirletilmenin en 6nemli nedenleri, insan yagaminin
besin ihtiyaclarimi karsilamak i¢in tarim faaliyetlerinde bilingsiz, yanlis ve uygun olmayan
oranlarda yogun olarak kullanilan giibreleme ve ilaglama (pestisitler) ile kimyasallarin
(Karaca & Turgay, 2012), endiistri faaliyetleri sonucu olusan agir metal atiklarinin (arsenik,
bakir, kursun, civa, kadmiyum vb.) topraga karismasidir (Caglarirmak & Hepgimen, 2010).
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Bir digeri verimli topraklarin insan niifusunun artmasina oranla amac dis1 kullanimina
acilmasi, barinma (kentlesme), depolama, fabrikalasma (sanayilesme), yanlis sulama,
hayvancilik ve maden faaliyetleri sonucu olusan atiklar nedeniyle islenmeyerek terk edilmesi
sonucu tahrip olmasidir. Bir digeri ise yesil alanlarimiz olan ormanlarimizin, c¢ayir-mera
arazilerin yangin, sel, uygunsuz otlatma ile su ve riizgdr erozyonuna agik olmasi sonucu
kaybedilmesidir. Bu durum arazi tahribatina ve sonucunda da ¢ollesmeye neden olmaktadir
(Cevre Miihendisleri Odasi, 2018).

Topraklarimizin  kullaniom standartlarina uygun ve verimli kullanimi yasamimizin
stirdiirebilirligi agisindan Oonemlidir (Karaca & Turgay, 2012). Ciinkii toprak bitki alemi,
ekolojik dongliniin siirdiiriilmesi ve yasamimizin 6énemli pargasi olan besin 6gelerinin liretimi
icin gereklidir. Bu yapilmazsa toprak; agir metaller, yanlis glibreleme ile azot, fosfat, pestisit
kirliligi, kirli kat1 ve s1vi1 atiklar, radyoaktif maddeler, tuzluluk ve ¢oraklasmanin artmasi, fosil
atik kirleticileri araciligiyla kisacast inorganik ve organik maddelerce geri doniisiimii
olmayacak sekilde kaybedilebilir (CMUSEP, 2019; Karaca & Turgay, 2012). Dolayisiyla her
yil diinya genelinde arazi tahribati veya c¢ollesme nedeniyle 24 milyar ton {iist toprak
kaybedilmektedir. Sonug olarak sekil 3’te Tiirkiye ¢ollesme risk haritasina gore Tiirkiye’nin
%350.9u orta, %22.5’1 yiiksek ¢ollesme riski altinda bulunmaktadir (CMUSEP, 2019). Bu da
durumun ciddiyetini ortaya koymaktadir.

KARADENIZ "@5

AKDENIZ %/ o 50 100 200 300 400
Sources: Esri, USGS, NOAA
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Sekil 3. Tiirkiye ¢ollesme risk haritasi ( Kaynak: 6. Tiirkiye Cevre Durumu Raporu, 2020)
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2.4. Giiriiltii Kirliligi

Giriiltii kirliligi, kisa ya da uzun siire etki altinda kalinmasi neticesinde insanda ¢esitli
rahatsizliklara ve saglik sorunlarina neden olarak yasam kalitesini olumsuz etkileyen seslere
denir (Gliler & Cobanoglu, 1994a). Ses, bir kaynakta meydana gelen titresimlerin olusturdugu
dalgalanmalarin havadaki partikiillere ¢arparak meydana gelen fiziksel olaya denir (Dogan &
Cataltepe, 2018). Bu fiziksel olay giinlimiizde 6l¢iilebilmekte ve ¢ikan deger frekans olarak,
birimi ise hertz ile gosterilir. Olusturdugu ses basing seviyesi de desibel (dB) olarak ifade
edilmektedir (Is Saglig1 ve Giivenligi Genel Miidiirliigii, 2018).

Dogan ve Cataltepe (2018)’nin aktardigma goére Ozmen (2014) c¢alismasinda 20 hertz alt1
sesleri infra ses, 20.000 hertz iistii sesleri ultra sesler oldugunu ifade etmistir. insanlar 20 ila
2.000 hertz frekans arasinda konusmakta, iletisim kurmaktadirlar. Sesin basing seviyesi ise
isitme esigi olan 0 dB (bu seviye 20 mikropaskala es degerdir) ile baslar, fisildamalar 30 dB,
alcak sesle konusma 40-50 dB, normal konusma 60 dB olusturur. Zararli ses esigine ulagma
100 dB ile baglar, 125 dB ile ac1 ¢gekme esigi, 130 dB ve 140 dB iizeri insanlarda ¢ok zararh
etki meydana getirmektedir (Dogan & Cataltepe, 2018). Farkli hertz ve desibeldeki seslerin
yarattig1 etki ayn1 olmakla birlikte hertz ile dB arasinda ters orant1 iligki vardir. A sesin
frekansi yiiksek ve ses basing seviyesinin diisiik olmasi ile B sesinin frekansinin diisiik ancak
desibelinin yiiksek olmasi insanda ayni etkiye sahip olabilir (Is Saglig1 ve Giivenligi Genel
Midiirligi, 2018).

Giriiltii kirliliginin insan ve c¢evre sagligi agisindan etkisi giinlimiizde gittikce artmaya
baslamaktadir (Giiler & Cobanoglu, 1994a). Bunun en Onemli sebebi g¢evre kirliliginin
olusmasinda ilk ii¢ sirada yer alan; hizla artan niifus, kentlesme ve teknolojik gelismelerdir.
Bu nedenlere 6rnek olarak; artan sanayilesme ile is yerlerinde kullanilan makinelerin ve arag-
gereglerin, teknolojik gelisme ile ulasim ve haberlesme araglarinin, atesli silahlarin iirettikleri
giiriiltii ve kentlesme ile evlerin, okullarin, hastanelerin, eglence merkezlerinin, otoyollarin
artik birbirine yakin olmasi verilebilir (Dogan & Cataltepe, 2018). En biiyiik etki ise siirekli
kullanmakta oldugumuz ve yasantimizin biliylk cogunlugunu icinde gecirdigimiz
otomobillerden ve trafik yogunlugundan kaynaklanmaktadir (Is Saghig1 ve Giivenligi Genel
Midiirligi, 2018).

Stirekli giiriiltii  altinda olmak insanlarda fiziksel, fizyolojik ve psikolojik sorunlar
olusturabilmektedir (Galip, 2014; Giler & Cobanoglu, 1994a). Sanayide kullanilan
makinelerin ¢ikardiklar1 seslerin basing seviyelerinin yiiksek olmasi kulak agrisi, kulak zari
yirtilmas1 ve sagirlik gibi ciddi fiziksel etkileri olmaktadir. Ani, kisa, uzun, diizenli ya da
diizensiz seslere maruz kalinmasi sonucunda insanlarda kan basincinda yiikselme, tagikardi,
ge¢ uyuma veya uykusuzluk, dikkat eksikligi gibi fizyolojik etkiler goriilmektedir. Diger
sorunlar ise yalnizken, gece vakitlerinde, yogun tempo ve stres altinda iken asabilik, sinirlilik,
endise, huzursuzluk, korku gibi psikolojik davranigsal etkileri olarak insanlarda ortaya
c¢ikabilmektedir (Dogan & Cataltepe, 2018; Giiler & Cobanoglu, 1994a; Is Sagligi ve
Giivenligi Genel Miidiirligi, 2018).

2.5. Isik Kirliligi

Isik kirliligi, 151k enerjisinin dogal ¢evrede ve yasam alanlar igerisinde gereksiz ve plansiz bir
sekilde tiiketilmesi ve kullanilmasidir (Cetegen & Batman, 2005). Isik eskiden beri bir
aydinlatma ve yol gosterici ara¢ olarak kullanilmasinin yani sira gliniimiizde farkli amaclar
icin de kullanilabilmektedir (Yal¢in, 2017). Eglence merkezlerinin, tarihi alanlarin, yollarin,
caddelerin, binalarin, sahil seritlerinin, reklam panolarinin, yesil alanlarin, sehir ig¢lerinin
aydinlatilmasini bunlara 6rnek verebiliriz (Aksay vd., 2007).
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Gereken zaman disinda ve kontrolsiiz istenmeyen 1g1malarin meydana gelmesi, dogal ¢evre ve
yasam alanlarina zarar verirken enerji tasarrufu yerine maliyetlerin artmasina, insan goziiniin
kamasma sonucu zarar gormesine, ¢evrenin estetik giizelliginin ortaya ¢ikarilmasi yerine
kirletilmesine, aydinlatma kalitesinin diismesine neden olmaktadir (Yal¢in, 2017). Bu
durumun Oniine gegebilmek icin 11k kirliligi sonucunda olusabilecek zararlarin bilinmesi
gerekmektedir (Cetegen & Batman, 2005).

Isik kirliligi, aydinlatma ve renklendirme konularinda caligmalar yiirliten uluslararasi
kuruluslar 1s1manin g¢evreye ve dogal yasam alanlarina olan zararlarindan dolay1 gerekli
aydinlatma ve goriintli i¢in uluslararasi standartlar1 belirlemiglerdir (Uluslararasi Aydinlatma
Komisyonu (CIE), 2019). Bu standartlara uyulmadig1 takdirde gereksiz aydinlatma veya
yansima ile dogal ¢evrede yolunu ve yoOniinii bulmaya ¢alisan bir¢ok canli zarar
gorebilmektedir. Ornegin gogmen kuslar ve kaplumbagalarin yollarim1 ve yonlerini
gokyiiziindeki yildizlarin yaydigi 1siima gore bulmaktadirlar (Cetegen & Batman, 2005).
Gece trafiginde arabanin uzun farlarinin kullanilmasi stiriiclilerin kaza yapmalarina ve
Olmelerine neden oldugu bilinmektedir. Sonu¢ olarak insanlar ve diger canlilar iizerinde
kontrolsiiz bir sekilde kullanilan aydinlanmanin direkt ya da 1s1k enerjisini elde etmek i¢in
tiiketilen fosil yakitlarin (dogalgaz, petrol, kdmiir) olusturduklar g¢evre kirliligi ile dolayl
etkileri bulunmaktadir (Aksay vd., 2007).

2.6. Goriintii Kirliligi

Gorlnti kirliligi, stibjektif bir degerlendirme olmakla birlikte yapay ve dogal ¢evrenin estetik
acidan olmas1 gerekenin disinda, bicimsiz, g6z yorgunluguna, dikkat daginikligina,
karmasaya, hosnutsuzluga neden olan ¢arpik ya da plansiz ve diizensiz yapilanmasi seklinde
tanimlayabiliriz (Colakkadioglu & Yiicel, 2018). Baska bir deyisle, insanin kendisiyle
baslayan ve zamanla bulundugu yeri ve ¢evresini de i¢ine alan bir gorsel durumun, yine
insanlarin zihinlerinde olusturdugu olumsuz, rahatsiz edici psikolojik etkisidir (Kaypak,
2019).

Goriintli kirliligi insan eli ile olusturulan yapay bir kirlilik olmasinin yani sira insanoglu
hayati boyunca giizel olanin ve estetik acidan kendisine hitap edenin de hep pesinde olmustur
(Colakkadioglu & Yiicel, 2018). Kontrolsiiz ve bilingsiz bir sekilde ilerleyen sanayilesme ve
kentlesme ile goriintii kirliligine yesil 151k yakilmis, insan yasami ve dogal olarak cevresi de
bu durumdan olumsuz etkilenmistir (Kaypak, 2019). Giiniimiizde hala gecekondu veya carpik
yapilagsma, asir1 betonlagsma, yesil alanlarin yok edilmesi, binalarin dig cephelerindeki renk
uyumsuzlugu, reklam panolarinin diizensizligi ve karmasikligi, rastgele dikilen direkler,
bicimsiz yollar, kaldirimlar, tabelalar goriilmektedir. Ayni1 zamanda atik madde ve su, hava,
toprak, 1s1k kirliligi gibi nedenler goriintii kirliliginin bir parcast haline gelmeye devam
etmektedir (Colakkadioglu & Yiicel, 2018; Kaypak, 2019; Yaman, 2020).

Yaman (2020)’1n aktardigina gore Banerje (2017), insanin dis ¢evresini kusatmis olan tiim bu
gorsel kirlilik, insanlarda istenmeyen psikolojik etki, rahatsizliklar ve hastaliklar
olusturabilmektedir. Kendi {izerimize giydigimiz bir kiyafette bile renk, desen ve goriiniim
uyumu olmadig1 zaman yasadigimiz liziinti, stres, hosnutsuzluk giinliik yasamimizi etkiledigi
gibi dis ¢evremizde yasanan gorsel kirlilik de dikkat dagimikligina, g6z yorgunluguna,
isteksizlige, baz1 hastaliklara neden olabilmektedir (Yaman, 2020).

2.7. Radyoaktif Kirlilik

Radyoaktif (Niikleer ve Elektromanyetik) kirlilik, kisaca radyasyona maruz kalma
durumudur. Dogruluk ve ark. (2018)’nin aktardigina gore diinyamiz dis kaynakli dogal ve i¢
kaynakli (insan eli ile iiretilen) yapay radyasyona maruz kalmaktadir.
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Dis kaynakli radyasyon, evrende bulunan diger yildizlar ve Gilines’ten gelen ultraviyole
isinlardir. I¢ kaynakli yapay radyasyon ise gelismis iilkelerin birgogunda var olan niikleer giic
santralleri ve teknolojinin hizla gelismesi ile hayatimiza giren medikal alandaki cihazlar (MR,
rontgen, BT vb. ), TV, GSM, bilgisayar, internet, baz istasyonlari, mikrodalga firin1 gibi evde
ve ev disinda ¢alistifimiz birgok yerde bulunan cihazlara ait kiiclik capta elektromanyetik
radyasyonlardir (Dogruluk vd., 2018).

Radyasyon, yapilan calismalarda etki yaratma ozelligine gore iki smifa ayrilmaktadir:
iyonlastiric1 ve iyonlastirici olmayan radyasyon (Avci, 2020). Iyonlastirict radyasyon, gama,
X 1s1nlar1, alfa ve beta pargaciklari, nétronlar ile etkiledigi maddenin ya da canlinin molekiiler
yapisinda degisiklige neden olabilmektedir. Iyonlastirici olmayan radyasyon ise etkiledigi
maddenin ya da canlinin molekiiler yapisinda degisiklige neden olmayan kiiclik ¢apta
elektromanyetik radyasyonlardir (Avci, 2020; Giiler & Cobanoglu, 1997). Insan hayat1 ve
diger tiim canli yasamu icin en tehlikeli olan iyonlastirici radyasyondur (Giiler & Cobanoglu,
1997). Strmeli ve ark. (2017)’nin 6gretmenler {izerinde yaptiklari bir ¢alismada, niikleer
enerji kullaniminin ve santrallerin kurulmasmin g¢evreye verebilecegi zararlardan dolay1
ogretmenlerin olumsuz tutum ig¢inde olduklarini bildirmislerdir (Siirmeli vd., 2017) . Ciinkii
niikleer radyoaktivite kullanimi dikkatli yOnetilemezse genis ¢apta cevresel sorunlara ve
gilivenlige neden olabilmektedir (Giinalp, 2017). Bunun direkt etkisini 1945°’te ABD’nin
Japonya’nin iki eyaleti olan Nagazaki ve Hirosima’ya attigi atom bombasinda hala
gorebilmekteyiz. Sonra 1970’1i yillardaki petrol krizindeki elektrik enerjisine olan bagliligi
azalmak i¢in niikleer santrallerin kurulmaya baslamis (Es vd., 2016) ve devaminda 1979
ABD’de Three Mile Island, 1986 Sovyetler Birligi’nde Cernobil, 2011 Japonya’da Fukusima
Niikleer Santrallerinde kazalar yaganmistir (Giinalp, 2017). Yasanan bu kazalar ve radyoaktif
atiklar neticesinde, yiizbinlerce insanin 61diigii, bulundugu bolgedeki dogal ¢cevre yasamini ve
yayilim sonucunda diger iilkelerde de radyoaktif yagmurlara neden oldugu ve toprak ile su
kirliligine, insan dis1 canli yasaminin ve gidalarin etkilenmesine yol agtigi belirtilmistir
(Akyuz, 2021). Insanlar iizerinde de gesitli etkilere, hiicrelerin farklilasmalarina veya kansere
neden olabilmektedir (Giiler & Cobanoglu, 1997).

Elektromanyetik kirlilik, elektrikli ve elektronik cihazlarin elektromanyetik dalgalar yaymasi
neticesinde Elektro Manyetik Alan (EMA) olusturmasidir (Kurnaz & Aygiin, 2018). EMA’y1
21. ylizyilin en 6nemli sorunu haline getiren durum, artik hayat alanimizin her yerinde
bulunmasidir (Avei, 2020). Ornegin; baz istasyonlarini, radyo dalgalarini, televizyonlar,
elektrikli ev aletlerini, medikal bazi goriintiileme cihazlarini, trafo ve elektrik gerilim ve
iletim hatlarini, cep telefonunu, bilgisayar ve televizyon ekranlarini, evlerdeki wi-fi sisteminin
yaymis olduklar1 elektromanyetik dalgalari bunlardan birkagidir (Avei, 2020; Kurnaz &
Aygiin, 2018). Yal¢in ve Saygin (2016) calismalarinda elektromanyetik alanin kisa ve uzun
vadedeki etkilerini gosteren bir tabloya (Bold, 2003) yer vermislerdir. Kisa vadede; strese,
goriis alanin daralmasina, kulak bolgesinde 1sinma ve ¢inlamaya, kalp pilinin bozulma riskine,
yorgunluk hissine, konsantrasyon bozulmasina neden olabilecegini, uzun vadede; genetik
yapida bozulmalara, tiimore, kan beyin bariyerinin zedelenmesine, hafiza zayifliklarina, diistik
riskine yol agabilecegini isaret etmislerdir (Yal¢in & Saygin, 2016).

2.8. Atik Madde Kirliligi

Atik madde, insanlarin herhangi bir sekilde kullandiklar1 ya da tiikettikleri maddelerden arta
kalanlar1 bilingli ve diizensiz olarak etrafina atmasidir. Bu durumun yonetilememesi
neticesinde istenmeyen ¢op yiginlari, yani atik madde kirliligi olusmaktadir. Iste bu atik
maddeler, ¢evre kirliliginin en 6nemli boéliimlerinden birini olusturmaktadir (OECD, 2020).
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Clinkii ortaya ¢ikan kirlilik, sadece atik madde seklinde kalmayip etrafina da yayilarak diger
kirlilik  tiirlerinin  olusmasin1  tetikleyebilmekte, hatta var olan1 ciddi anlamda
etkileyebilmektedir (Cevre Miihendisleri Odasi, 2018; OECD, 2020).

Cevre ve Sehircilik Bakanlig1 biinyesinde yer alan Cevre Etki Degerlendirme (CED), Izin ve
Denetim Genel Midiirliigiiniin 2020 yilinda yayimladigi 6. Cevre Durumu Raporu’nda,
atiklarin toplanmalari, diizenli olarak depolanmalari, smiflandirilip ayristirilmalar, geri
doniisiimleri/kazanimlar ile yasal ve mevcut durumlar1 hakkinda bilgi verilerek cesitleri
ornekleriyle ortaya konulmustur. Belediyenin topladigi atiklar (evsel tehlikeli atik vb.),
ambalaj, tehlikeli ve tehlikesiz, madeni yag, hafriyat topragi, insaat ve yikinti, atik pil ve
akiimiilator, Omriinii tamamlamis lastik ve araglar, tibbi, alternatif hammadde, yan {iriin,
maden ve gemilerden kaynakli atiklar, atik madde kirliligini olusturmaktadirlar. Ornegin,
gemilerden kaynakli atiklarin su kirliligini arttirmaktadir. Belediye, ambalaj, tehlikeli sanayi
atiklan1 toprak kirliligine, su kirliligine ve yanginlara neden olabilmektedir. Komiir, plastik
gibi yanict maddelerin dumanlar1 6ncelikle hava kirliligine, daha sonralar1 yagmur ile toprak
ve su kirliligine neden olabilmektedir (CED Izin ve Denetim Genel Miidiirliigii, 2020).
Dolayisiyla atik madde hiyerarsisi (Sekil 4.), atik madde kirliliginin olugsmasini 6nlemeye
yonelik dncelikle yapilmasi gerekenleri belirtmektedir. Onleme, azaltim, yeniden kullanim ve
geri dontlisiim siireclerini etkili bir sekilde uygulamak, ¢evre kirliligini azaltirken ¢evre
sagligina da katki saglayacaktir (Cevre Miihendisleri Odasi, 2018).

Onleme

Yeniden
Kullanim

Geri Dontislim

Sekil 4. Atik Hiyerarsisi (Kaynak: Cevre Miihendisleri Odasi, 2018)

3. Sonug¢ ve Oneriler

Toplum ve c¢evre saghigini korumanin en iyi yolu, g¢evre kirliligi ve onun yol actigi
problemlerin en iyi sekilde bilinmesi ve aktarilmasidir. Derlemede yer alan gevre kirliligi
tiirlerinin her birinin insan saghg lizerindeki ciddi etkilerini gorebilmekteyiz. Hava kirliligi
ile kalp damar, akciger, kanser, solunum yolu hastaliklarina; su kirliligi ve disaridan alinan
mikroplar ile ishal, tifo, hepatit A, kolera, bobrek hastaliklarina; toprak kirliligi ile gida
zehirlenmesi, topragin islenememesi sonucunda besinlerin iiretilememesi, dogal afetlerin
gelismesinin hizlanmasi, kurakliga ve ¢ollesmeye neden olabilmektedir. Isik, giiriilti ve
goriintii kirliliginde korlik ve sagirlik diizeyinde ciddi fizyolojik hastaliklar ile ofke,
verimsizlik, isteksizlik ve stres altinda olmak gibi psikolojik etkilere maruz kalabilmekteyiz.
Radyoaktif kirlilik ile gozle goremedigimiz, atitk madde kirliligi ile gozle gorebildigimiz ve
sonuglar1 agir olabilen rahatsizliklardan, hastaliklardan etkilenebilmekteyiz.
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Sonug olarak cevre kirliliginin toplum ve cevre sagligina yonelik Onlenebilir zararlarini
azaltmak ve ortadan kaldirabilmek i¢in yasal uygulayicilar ile halkin es giidim halinde
caligmasinin 6nemi gittikge artmaktadir. Dolayisiyla uygulayicilarin ¢evre sagligini korumak
icin gerekli onlemleri almalari, halki bilinglendirmeleri ve onlarin da katilimlarini saglamalari
gerekmektedir. Bilingli bir toplum ile gevre kirliliginin biiyiik bir bolimii 6nlenebilir. Aksi
takdirde insanoglu geri kazanimi uzun yillar alan veya geri doniisiimii olmayan durumlarla,
afetlerle bas basa kalabilir, hatta 6lebilir.
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Ozet

Giliniimiizde yasanan biiyiik orman yanginlarinin énemli bir kisminin insan kaynakli kentsel
aktiviteler nedeniyle gerceklemesi, i¢ ice gecmis dogal ve yapili cevre ekosistemlerinde
meydana gelen yanginlarin ayni anda insan, bitki ve hayvan varligin1 tehdit etmesi ve tehdidin
ekonomik, sosyal ve cevresel siirdiiriilebilirlige olan etkisi orman yangimlarim1 6nemli bir
konu haline getirmistir. Ancak kentsel aktiviteler ve insan miidahaleleriyle yangina
uyarlanmig karakterlere sahip bitki tiirlerinin meydana getirdigi orman ekosistemlerinin yok
olma tehlikesiyle kars1 karsiya kalma riski, ne yazik ki yasam alanlarindaki yanginlarda can
ve mal kaybi riski kadar Oonemsenen bir konu olamamistir. Nitekim c¢alismanin temel
varsayimi, Ozellikle kentsel alanlar ile orman alanlarinin i¢ ige gecmis oldugu bolgelerde,
konut alanlarinin yanmasi riskinden kaginmak i¢in bastirilan yanginlarin, yangina uyarlanmis
karakterlere sahip cesitli bitki tiirlerinin azalmasina neden olacagidir. Calismada, Akdeniz ve
Ege bolgelerinde ¢ikan ve glinlerce siiren orman yanginlari ile giindeme gelen Hatay, Adana,
Mersin, Antalya, Mugla, Manisa, Aydin, Balikesir, Denizli ve Izmir illerinde, biiyiiksehir
smirlar i¢inde kalan ormanlik alanlarda meydana gelen ve kentsel yerlesim alanlarina da
yayilan orman yanginlarina yonelik sondiirme miidahalelerinin, bu bolgede baskin tiir 6zelligi
tastyan ve farkli yanabilirlik seviyelerine sahip bitki tiirlerinin siirdiiriilebilirligine etkisi ele
almacaktir. Bu baglamda calisma, hem yangin ekolojisi bakimindan yanginla devamliligini
stirdiiren ¢esitli bitki tiirlerinin korunarak ekolojik stirdiiriilebilirli§in saglanmasi, hem de
ormanlik alanlar1 i¢ceren dogal ¢evre bilesenleri ile insanlar tarafindan olusturulan mekanlar
iceren yapili ¢evrenin i¢ ige gegmis, girift etkilesiminin incelenmesi agisindan yeni bir bakis
agis1 sunmaktadir.

Anahtar Kelimeler: Kentsel Yayilma, Anakentlesme, Yanabilirlik, Orman Yanginlar

RELATIONS BETWEEN FIRES IN MEDITERRANEAN FORESTS AND
URBANIZATION

Abstract

Today, large forest fires caused by human-induced urban activities, fires occurring in
intertwined natural and built environment ecosystems threaten human, plant and animal
existence and the impact of this threat on economic, social and environmental sustainability
make forest fires an important issue. However, the risk of extinction of forest ecosystems
caused by fire-adaptive species through wurban activities and human interventions,
unfortunately, has not been as important as the risk of loss of life or property damage in fires
in habitats.
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As a matter of fact, the basic assumption of the study is that the reduced frequency of fires
caused by suppressed fires in urban areas in order to avoid the risks and dangers that may
affect the residential areas will cause a decrease in various plant species that sustain their life
with their flammability feature. In the study, the impact of extinguishing interventions for
forest areas within the metropolitan borders of Hatay, Adana, Mersin, Antalya, Mugla,
Manisa, Aydin, Balikesir, Denizli and izmir provinces, which came to the fore with forest
fires in the Mediterranean and Aegean regions on the sustainability of plant species that are
dominant in this region and have different flammability levels will be discussed. In this
context, the study offers a new perspective in terms of both ensuring ecological sustainability
by protecting various plant species that maintain their continuity with fire in terms of fire
ecology, and examining the intertwined and intricate interaction of natural environmental
components including forested areas and built environment.

Keywords: Urban sprawl, metropolitanization, flammability, forest fires
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ABSTRACT

Sustainable development can be realized together with social, environmental and economic
development. Disaster management should be included in social, environmental and
economic development plans as disaster management should be evaluated within sustainable
development. Studies have shown that lower income groups are more affected by natural
disasters. The low-income group is more vulnerable to sudden natural events. In general,
floods and hurricanes cause the most damage to low-income people, while earthquakes
damage middle-income people. Droughts and floods affect low and middle-income groups.
Disasters are directly related to environmental management and pollution issues and therefore
should be considered together. However, today, disaster management practices are
independent of environmental decisions and practices. The disaster-environment relationship
cannot be understood, there are deficiencies in local practices and resource allocation is
incomplete. Disasters have increased in recent years due to the increase in population,
deforestation, consumption and climate change. Waste generation, degradation of coastal
areas, pollution of surface and groundwater, damage to agricultural areas are the main
environmental impacts. Land use, river basin, forest management issues and integrated waste
management constitute the disaster management infrastructure. Wastes can cause secondary
disasters. In holistic waste management, prevention of waste should take priority over
disposal. The physical, demographic and socioeconomic conditions of the population should
also be addressed in waste management. Mitigating climate change is not easy. However,
adaptation is considered as a key practice in disaster management.

In the formation of policy, strategy and planning, it is necessary to establish the disaster-
environment relationship, to ensure adaptation, to develop practices, trainings and human
resources. Sustainable disaster management could be implement with consider financial
supplies, environmental technologies, people with powerful roles such as women, youth, local
people, authorities, commercial organizations, farmers and scientists/educators and possible
effects of disaster on air, water, soil areas.

Keywords: Disaster, Environmental Management, Sustainable Development
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Ozet

Orman yangini, dogal yakitlar tiiketen ve cevresel kosullara bagli olarak yayilan orman,
otlak, calilik arazi veya tundra gibi dogal bir ortamda bitkilerin kontrolsiiz yanmasi1 olarak
tanimlanabilir. Orman yangini, arazi temizleme, asir1 kuraklik veya nadir durumlarda yildirim
gibi durumlarla da tetiklenebilir. Orman yangini sonucu insanlarin ve hayvanlarin yasam
alanlari, keresteleri, zararli emisyonlarla havayi kirleterek insan sagligini olumsuz yonde
etkiler. Orman yanginlar1 sonucunda ¢evresel olumsuz sonuglarin ortaya c¢ikmasi gibi
ekonomik etkilerde ortaya c¢ikmaktadir. Bu sebeple orman yanginlarina yonelik her devlet
proaktif bir tutum icinde olmaya yonelik farkli stratejiler izlerler. Sonuglarimin olumsuz
bircok duruma sebep olmasindan ve ¢abuk telafi edilememesi gibi nedenlerden dolay1 her
devlet gelecekteki afetleri azaltmaya yonelik politikalar ve stratejiler gelistirmeyi amagclar.
Orman yanginlar1 ile miicadele etkili olan araglardan ucak ve helikopterler yanginini
yonetmede Onemli rol oynarlar. Afetlerle miicadelede etkisinin biiyiikk oldugunu bilen
otoriteler bu alana ydnelik caligmalar gergeklestirmektedir. Havacilik otoriterlerinden olan
Uluslararas1 Sivil Havacilik Orgiitii (ICAO), Chicago Sézlesmesinin ¢esitli Eklerinin
hazirlanmasi ve giincellenmesi siirecini desteklemek i¢in bir tanimlar sistemi gelistirmis ve bu
tanimlar1 yayimnlamaktadir. Yine bdyle bir calisma sonucunda yaymlanmis olan Sivil
Havacilik Faaliyetlerinde Kullanilan Siiflandirma ve Tanimlarin Incelenmesi 'ne (Review Of
The Classification and Definitions Used For Civil Aviation Activities) gore “Sivil Havacilik
Faaliyetlerinin Onerilen ICAO Simiflandirmasi “yayinlamistir. Buna gore arama, kurtarma
afet yardimi operasyonlar1 genel havacilik kategorisinde yer almaktadir. Genel Havacilik,
Uluslararas1  Sivil Havacilik Orgiitii  (ICAO) tarafindan "iicret veya kiralama igin
tarifeli/tarifesiz hava tasimaciligi faaliyetleri disindaki tiim sivil havacilik operasyonlart”
olarak tanimlanmaktadir. Tanima gore genel havacilik ve hava ¢alismalart ¢ok cesitli
aktiviteleri kapsar. Bunlardan biri de yanginla miicadele, havadan aragtirma calismasi, afet
yardim1 operasyonlarinin yiiriitiilmesidir ve bu durumlar orman yanginlariyla miicadelede
onemlidir.

Bu caligmanin amaci havacilik otoritelerinin orman yanginlarima yonelik yonetmelikleri
temelinde uluslararast ve ulusal orman yangini ile miicadele yonelik hazirlanmig eylem
planlarin1 ve ulusal yangin ve havacilik programini incelemektir. Ayrica Tiirkiye’de orman
yanginlari ile miicadelede kullanilan ugaklart mevcut hava araclariin nicel ve nitel bilgileri,
yangin sondiirme gibi konular incelenecektir.

Anahtar Kelime: Havacilik, Orman Yanginlari, Hava Araglari, Onleme, Miidahale, Yangin
Yonetim, Acil Durum Y 6netimi
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THE PLACE AND IMPORTANCE OF CIVIL AVIATION IN FIGHTING
FOREST FIRES

Abstract

Forest fire can be defined as the uncontrolled burning of plants in a natural environment such
as forest, grassland, bushland or tundra that consumes natural fuels and spreads depending on
environmental conditions. It can also be triggered by conditions such as wildfire, land
clearing, extreme drought or, in rare cases, lightning. As a result of forest fire, it affects
human health negatively by polluting the habitats of people and animals, timber and the air
with harmful emissions. As a result of forest fires, economic effects such as the emergence of
negative environmental consequences arise. For this reason, each state follows different
strategies to take a proactive attitude towards forest fires. Every state aims to develop policies
and strategies to reduce future disasters, due to reasons such as the consequences of causing
many negative situations and not being able to be compensated quickly. Airplanes and
helicopters, which are effective means of fighting forest fires, play an important role in
managing the fire. Knowing that it has a great impact on the fight against disasters, the
authorities carry out studies in this area. The International Civil Aviation Organization
(ICAO), one of the aviation authorities, has developed and publishes a system of definitions
to support the preparation and updating of the various Annexes to the Chicago Convention.
According to the Review of the Classification and Definitions Used for Civil Aviation
Activities, which was also published as a result of such a study, the "Suggested ICAO
Classification of Civil Aviation Activities" has been published. Accordingly, search and
rescue disaster relief operations are included in the general aviation category. General
Aviation is defined by the International Civil Aviation Organization (ICAO) as "all civil
aviation operations other than scheduled/non-scheduled air transport activities for fee or
charter". By definition, general aviation and aerial studies encompass a wide variety of
activities. One of them is fire fighting, aerial research work, and conducting disaster relief
operations, and these are important in fighting forest fires.

The aim of this study is to examine the action plans and national fire and aviation program
prepared for fighting against international and national forest fires on the basis of aviation
authorities' regulations on forest fires. In addition, the quantitative and qualitative information
of the aircraft used in the fight against forest fires in Turkey, and fire extinguishing will be
examined.

Keywords: Aviation, Forest Fires, Aircraft, Prevention, Response, Fire Management,
Emergency Management

Giris

Ormanlar yerel, ulusal ve uluslararasi diizeyde ¢ok 6nemli ve faydalidir. Ormanlar havadaki
oksijen, karbondioksit ve nem dengesine katkida bulunur. Hem ¢evresel hem de ekonomik
acidan 6nemli kaynak saglayan ekosistemlerdir. Bu nedenle ormanlarin korunmasi énemlidir.
Yangin gibi 6nemli tehdit unsurlarindan korunmasi gerekmektedir. Ger¢eklesmesi durumunda
basarili afet yonetimi uygulanmalidir. En kisa zamanda miidahale edilmesi ile genis alanlara
yayilmasi engellenebilir. Orman yanginlari, ormanlar, ¢ayirlar veya cayirlar gibi dogal
alanlarda yanan plansiz yanginlardir. Bu tehlikeli yanginlar hizla yayilir ve yalnizca orman
yanginlarini ve dogal alanlar1 degil, yerlesim alanlarin1 da olumsuz etkileyebilir. Orman
yanginlarima hava araglar1 ile miidahale etmek orman yangini ydnetiminde kullanilan
yontemlerden biridir.
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Yangin davranigina, konuma ve hava kosullarina bagli olarak, yangin1 kontrol altina alma ve
sondiirmeye yardimcit olmak igin sabit kanathh ve/veya doner kanatli ucaklari yani
helikopterler gérevlendirebilir. Bu ¢alismada afet kavrami, afet ¢esitleri, afet yonetimi, orman
yanginlt ve orman yanginlarinda kullanilan hava araglar1 ele alinmistir. Ayrica orman
yanginlarina miidahalede sivil havaciligin 6nemi ele alinirken havacilik faaliyetlerindeki yeri,
uluslararasi ve ulusal mevzuatlar incelenmistir.

1.Afet Kavramm

Afetler, sosyo-ekonomik yonden olumsuz etkileyen, sosyal giivenlik aglarini zorlayan ve
karma yardim ve kurtarma miidahaleleri gerektiren niifusun refahina yonelik tehditler olarak
tanimlanmistir (Frankenberg, Sikoki, Sumantri, Suriastini, & Thomas, 2013). Diinya Saglik
Orgiitii *de (WHO) afeti, normal yasam kosullarni1 bozan ve etkilenen toplulugun uyum
kapasitesini asan diizeyde aciya neden olan bir olay olarak tanimlamistir (WHO, 2002).
Afetler ¢ok farkli sekilde yasanabilmektedir. Afet tiirleri T.C. Tarim ve Orman Bakanlig1
Meteoroloji Genel Midiirliigii tarafindan su sekilde siniflandirilmistir; dogal, teknolojik
tehlikeler ve bunlarin yani1 sira bir toplulugun maruz kalmasini ve savunmasizligini etkileyen
cesitli nedenlerle kaynaklanabilen insan kaynakli faktorler olarak tanimlamistir (Meteoroloji
Genel Miidirligi, 2020).

Tablo1. Afet Turlerinin Siniflandirilmasi

Diogal Afetler Teknolojik Insan Kaynakh
Tehlikeler Afetler

Jeolojik Afetler EKlimatolojik Bivolojik Afetler

Afetler
Deprem Sicak Dalgas Erozyon Maden Kazalzn Nitkleer, bivelojik,
Heyelan Soguk Dalgas: Oman Yangmlen | Bivolojik, niklesr, | kimyasal kazzlar
Eaya Dilymesi Euraklik Salgmlar kimyasal silahlar Tagmacilik
Wolkanik Delu Bicek Istilas ve kazalar kazzlan
Patlamzlar Hortum Sanayi kazzlan Endiistrivel kazalar
Camur Akmntlarn Tildmm Ulasm kazalan Aszm kalabaliktan
Tzunami Kasirga meydana galen

Tayfun kazalar

Sel Gacmenler ve

Siklonlar verlerimden

Tomado edilenler vh.

Tipi

Cig

Azmn

Ear Tamslan

Asit T afmurlan

Sis

Buzlanmsa

Havz Kirliliz

Orman yangmlzr

Kaynak: (Debarati , Hoyois, Below, & Vanderveken, 2016)

Afetler insanlar i¢in fiziksel, ekonomik ve sosyal kayiplar agisindan olumsuz durumlara yol
acabilir. Bu etkinin anlagilabilmesi icin gergeklestirilen istatistik calismalari ve raporlar
yaymlanmaktadir.
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Uluslararasi afet ve ¢atisma sagligi ¢aligmalar1 alanlarinda, yardim, iyilestirme ve gelistirmeyi
birbirine baglayan arastirma ve egitim gibi faaliyetler gosteren Afetlerin Epidemiyolojisi
Arastirma Merkezi (Centre for Research on the Epidemiology of Disasters- CRED) tarafindan
ele alinan 281 dogal afetin analizine dayanarak hazirladiklar1 2018 afet raporuna gore, 10 bin
733 kisinin hayatin1 kaybettigi afetlerden 61 milyon 700 binden fazla kisi etkilendigi
belirtilmistir (UNISDR, 2019). Yine ayn1 kurum tarafindan hazirlanan 2019 raporuna gore,
diinya genelinde 11.755 Oliim, 95 milyon insan etkilenme ve 103 milyar ABD Dolar1
ekonomik kayipla 396 dogal afet gerceklestigi bildirilmistir. Rapora gore seller, 6liimlerin
%43,5'ini olusturan en 6liimciil afet tiiri olurken, bunu %25 ile asir1 sicakliklar ve %21,5 ile
firtinalar oldugu agiklanmistir (UNDRR , 2019). 2019 yil1 ile 2009-2018 yillarinin ortalamasi
ile kargilagtirilmasi ile ilgili Gorsel 1°de verilmistir.

Gorsel 1. 2019 ile 2009-2018 yillik ortalama karsilagtirmasi ve afet tiirline gore meydana

gelme sikligt
- =
fn [ 2 Fa I S
Earthquake Extreme Mass Storm Volcanic Wildfire

temperature, movement activity

(dry)

2009- . - 2009-
2018 EE 2018

o

Kaynak: (CRED, 2020)

Afetler insanlara zarar verdigi gibi diger canlilara da zarar verebilmektedir. Afetler
ekosistemlerde yapisal degisikliklere neden olabilir. Yaban hayati, felaketin giiciiyle
oldiiriilebilir veya habitat ve gida mevcudiyetindeki degisiklikler yoluyla dolayli olarak
etkilenebilir. Afetler evcil veya yabani hayvanlarin yaralanmasina, sakatlanmasina veya
Olmesine neden olabilir. Ayni1 sekilde bitki Ortiisiine de biiylik zararlara yol acgabilir.

1.1. Afet Yonetimi ve Onemi

Afet yonetimi, afetlere etkin bir gsekilde hazirlanma ve afetlere miidahale etme stirecidir.
Afetlerin neden oldugu zarar1 azaltmak i¢in kaynaklari stratejik olarak organize etmeyi igerir.
Ayni zamanda afet Onleme, hazirlik, miidahale ve kurtarma sorumluluklarini yonetmeye
yonelik sistematik bir yaklagimi da icerir. Ulusal ve uluslararasi mevzuatlar kapsamindaki
kurallar afet yonetimini ve afet hukukunu olusturur (O'Brien, O'Keefe, Rose, & Wisner,
2006). Bu konudaki diizenlemeler afet oncesi, afet an1 ve afet sonrasi seklindeki siniflamaya
uygun olarak ele alinir. Afet 6ncesinde azaltim ve hazirlik, afet aninda miidahale ve afet
sonrasinda ise yeniden inga (iyilestirme-gelistirme) faaliyetleri yiirtitiiliir. Afet yonetimi, s6z
konusu afetin insani, maddi, ekonomik veya cevresel etkileriyle nasil basa ciktigimizdir,
“bliylik basarisizliklarin etkilerinden nasil hazirlandigimiz, yanit verdigimiz ve bunlardan
nasil ders aldigimiz” siirecidir (Elliott, 2014). Afetlere hazirlanmak sayisiz hayat kurtarir,
insanlarin iyilesmesini hizlandirir ve para tasarrufu saglar. Afet yonetimi, afetlere etkin ve
koordineli bir miidahale saglamay1 amagladig1 i¢in 6nemlidir.
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Hayat kurtarmak ve krizlerin etkilenen topluluklar iizerindeki etkisini azaltmak i¢in ¢aligsmak
yoluyla, afet yonetimi, afetten etkilenen insanlara zamaninda ve etkili yardim igin esastir (Bly,
Francescutti, & Weiss, 2020).

Artan sayida afet ve bunlarin insani etkileri, afet ortamlarinda devletlerin ve insani yardim
kuruluglarinin sorumluluklarin1 ele alan bir cer¢eve ihtiyacim1 ortaya c¢ikarmistir. Bu,
uluslararas1 afet miidahale yasalari, kurallar1 ve ilkelerinin (International Disaster Response
Laws/IDRL) ortaya ¢ikmasina yol agmistir. Kapsamli veya birlesik bir ¢erceve degildir. Daha
ziyade, cesitli uluslararasi, bolgesel ve ikili anlagmalarin, baglayici olmayan kararlarin,
beyanlarin, kurallarin, yOnergelerin, protokollerin ve prosediirlerin pargali  bir
koleksiyonundan olusur (Blazeby & Fisher, 2010). Uluslararas1 afet caligsmalar1 yiiriiten
onemli kurumlardan biri Birlesmis Milletlerdir. Faaliyetlerini “’United Nations Office for
Disaster Risk Reduction’’ adli birim altinda yiiriitmektedir. Bu birim amacini, risk ve risk
etkisinin anlagilmasi arasindaki kesisme noktasinda ¢alistigini: afet kaybini azaltmak ve yeni
risklerin ortaya ¢ikmasin1 6nlemeye odaklandiklar ifadesiyle agiklamaktadir. Afet yonetime
yonelik, stratejik cergceve, ¢alisma programi, yillik raporlar ve dis degerlendirme caligmalari
yuriitmektedir (Wannous & Velasquez, 2017). Uluslararasi insani hukuk kurallarima gore,
afetlere miidahale oncelikli olarak ulusal hiikiimetlerin sorumlulugundadir. Farkli tilke ve
orgiitlerin tilkedeki afet miidahalelerine katilabilmesi i¢in afete ugrayan iilkenin resmi ¢agrida
bulunmasi gerekir.

6831 No’lu Orman Kanunu, Madde 2’ye gore, Tiirkiye'de tiim ormanlar Devletin gbzetimi ve
sorumlulugundadir. Ormanlarin yonetimi, Tarim ve Orman Bakanligi'na bagli Orman Genel
Miidiirliigii (OGM) tarafindan yiiriitilmektedir. OGM, 28 bolge miidiirliigii, 243 orman
midiirligii ve 1403 orman nahiye midiirliigli ile orman yanginlariyla miicadele ve
miicadeleden sorumludur. Orman bucak midiirliikleri, bagl olduklar1 miidiirliiklere yangin ve
yanan ormanlik alan sayilarmi ve her yil rapor eder. Orman ilge miidiirlikkleri de orman
yanginlarinin nedenlerine iligskin tutanak tutmakta ve bu tutanaklar OGM tarafindan hem
faaliyet raporlarinda hem de web sitesinde yaymlanmaktadir. 1982 Anayasasi'nin 169.
maddesi birinci fikrada devletin ormanlik alanlarin korunmasi ve gelistirilmesi i¢in gerekli
kanunlar1 ¢ikarmak ve tedbirleri almakla yiikiimlii oldugu belirtilmektedir. Ayrica yanmis
ormanlik alanlarin yeniden agaclandirilmasi gerektigini ve bu alanlarda tarim ve hayvancilik
faaliyetlerine izin verilmemesi gerektigini belirtmektedir. Yakilan ormanlik alanlar anayasal
gilivence altina alinir.

1.2.0rman Yanginlari

Orman, ¢al1 veya bitki yangini olarak da adlandirilan orman yangini ise bitkilerin orman,
otlak, calilik veya tundra gibi dogal bir ortamda, dogal yakitlar1 tiikketen ve buna bagli olarak
yayilan herhangi bir kontrolsiiz ve recetesiz yanmasi veya yanmasi olarak tanimlanabilir.
Orman yangini, arazi temizleme, asir1 kuraklik veya nadir durumlarda yildirirm veya insan
eylemleriyle tetiklenebilir (United Nations, 2017). Orman yangini sonucu insanlarin ve
hayvanlarin yasam alanlari, keresteleri, zararli emisyonlarla havay kirleterek insan sagligini
olumsuz yonde etkiler. Orman yanginlar1 sonucunda g¢evresel olumsuz sonuglarin ortaya
cikmasi gibi ekonomik etkilerde ortaya ¢ikmaktadir (Flannigan, Stocks, & Wotton, 2000).
Ormanlar, gezegenin en yogun, en c¢esitli yasam koleksiyonlarindan bazilari i¢in hayati
organik altyapi saglar. Ormanlar canlilar i¢in gerekli olan havanin énemli bir kaynagidir ve
ayrica biyogesitliligin %80'1 karada olmak iizere, Diinya'nin bilinen tiirlerinin neredeyse yarist
ormanlarda yagamaktadir (McLendon, 2020). Ormanlarin siralanan temel 6zelliklerinden ve
canlilarin yagsami i¢in gerekli olmasindan kaynakli ormanlar 6nemlidir.

43



INTERNATIONAL CONGRESS ON
ENVIRONMENT, DISASTER AND FOREST
October 20-21, 2021 / ADANA, TURKEY
(THE PROCEEDINGS BOOK)

WEB: https://www.ispecongress.org/cevrebilimleriveorman

E-MAIL: ispeckongreleri@gmail.com

Bu nedenle orman yanginlarina miidahaleler 6nemlidir (Marino, Hernando, Planelles,
Madrigal, Guijarro, & Sebastian, 2012). Orman yanginlarina miidahale etme yontemlerinden
biri de hava araglari ile gerceklestirilen miidahalelerdir.

2.Hava Araclariyla Orman Yanginlarina Miidahale

Hava araglari, yangina miidahale etmede hemen harekete ge¢me, yangin yerine hizli bir
sekilde ulasma ve erken miidahalede bulunabilme avantajlar1 sayesinde orman yanginlari ile
miicadele etmede 6nemli rol oynarlar. Ayrica karadan ulasim imkani bulunmayan bir yerde
baslayan yanginlarda, havadan yangina en yakin giivenli bir noktaya ekip indirerek de etkili
olmaktadirlar. Hava araclari orman yanginlarina miidahale eden kara ekiplerinin islerini
kolaylastirmakta ve daha rahat ve giivenli bir ¢alisma ortami olusturmaktadir. Bazi uzak
yanginlarda kara ekiplerinden daha 6nce yangina ulasarak miidahale edebilmekte ve yanginin
ilerlemesini geciktirerek kontrol altina alacak ve sogutma c¢alismalarin1 gergeklestirecek olan
yer ekiplerine avantaj saglamaktadir. Helikopterler su birakmak, ekipleri tagimak, kesif,
kizil6tesi ve kaynaklari ates hattina teslim etmek i¢in kullanilir ( NWCG, 2018). Sabit kanath
ucaklar, itfaiyeci ve kargo tagimaciligi, su veya geciktirici uygulama, yangin kesif ve
algilama, taktik destek, hava denetimi, arama ve kurtarma, hayvan sayimi, haritalama,
haritalama ve kanun uygulama misyonlar1 i¢in kullanilir. Tiim bu ugaklar, itfaiyecilerin yerde
desteklenmesinde kritik bir rol oynamaktadir. Havadan yangina miidahale araclari, belirli
alanlardan su veya sondiiriicii yiikiinii alip, yangin bolgesine atesin iizerine birakir veya bu
alanlara ihtiya¢ duymadan gol veya biiyilik nehir gibi genis su bolgelerinden sondiiriicii yiikii
alip bunu yangiin oldugu alana birakanlar olarak iki baslikta incelenebilir ( Ryan, 2020 ).
Ayrica bunlarda tasidiklari sondiiriicli yiikiin miktarina gore dort gruba ayriliyor.

1) Hafif (Light) sinif: 3 bin 800 litre altinda yiik tasiyanlar

2) Orta (Medium) sinif: 3 bin 800 litre ve 38 bin litre aras1 yiik tasityanlar

3) Agir (Heavy) siif: 38 bin litre ve 76 bin litre aras1 yiik tagiyanlar

4) Siiper Agir (Super Hevay) siif: 76 bin litre {istii yiik tastyanlar

Yangin ile miicadelede kullanilan hava araglar1 helikopter ve ucgaklardir. Helikopter hava
araclart modelinden yaygin olanlar Bell 205, Bell 212, Boeing Vertol 234, Sikorsky S-64
Aircrane ve Mil Mi-26 olarak siralanabilir. Helikopterler, itfaiyeci ve kargo tasimaciligi, su
veya geciktirici uygulama, yangin kesif, havadan atesleme operasyonlari, arama ve kurtarma,
kolluk gorevleri, kisa mesafe, sapan yiikleri ve tohumlama i¢in kullanilir (Marchi, Tesi, Neri,
& Fabiano, 2004). Bir bagka siniflandirma da National Interagency Fire Center tarafindan sivi
hacim Ol¢ii birimlerinden biri olan galon birimi temel alinarak yapilmis Tipl, Tip2 ve
Tip3’tiir. Tip 1 soyle tanimlanmistir; déhili tanki dolduran bir kova veya snorkel araciligiyla
700 galyon su veya geciktirici tasiyabilen araglardir. Diger tiplerdeki tasitlara gore pahals,
hizl1 ve biiytlik helikopterlerdir. Tip2 ise; yangin hattina 300 galona kadar su veya sondiiriicii
tagiyabilen tasitlardir. Bu siniflandirmanin iginde yer alan helikopterler ¢ok etkili ilk saldir1
kaynaklaridir. Son olarak Tip3, 180 galonluk tagima kapasitesi olan tasgitlar1 icermektedir. Tip
2’ye gore daha yiiksek seyir hizlarina sahiptir ve orman yangin1 mahalline daha hizli ulasabilir
(National Interagency Fire Center, 2017).

Yangin sondiirme ugaklari ise karaya gerek duymadan gollerden, rezervuarlardan veya biiyiik
nehirlerden su alan ucan tekneler ve amfibi ucaklar veya hava tanker iisslindeki "hava
tankerleri" veya "su bombardiman ucaklar1" yerde su doldurulabilen tanklarla donatilmis sabit
kanatli ugaklardir. DC-10 Tankeri, Beriev Be-200, Canadair CL-215 gibi ugaklar yaygin
olarak yangin sondiirmede kullanilan modellere 6rnek wverilebilir. Tek Motorlu Hava
Tankerleri (Single Engine Airtankers/SEAT), yerdeki itfaiyecileri desteklemek icin 800
galona kadar yangin geciktirici saglayabilir.
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Bu kiiciik ucaklar, daha biiyiikk hava tankerlerinin yapamayacagi alanlarda yeniden
yuklenebilir ve calisabilir. Bu gruba giren ugak modeli Air Tractor AT-802 06rnek
gosterilebilir. Biliyllkk Hava Tankerleri (Large Airtankers/LAT), yerdeki itfaiyecileri
desteklemek icin 2.000 ila 4.000 galon yangin geciktirici saglayabilir. Bu gruba ise P2V, HC-
130H, BAe-146, MD-87 modelleri 6rnek gosterilebilir. Cok Biiyiikk Hava Tankerleri (Very
Large Airtankers/VLAT), yerde itfaiyecileri desteklemek i¢in 8.000 galondan fazla yangin
geciktirici saglayabilir. Ornegin, DC-10 bu grupta yer almaktadir. Water Scooper adl1 ugaklar
ise, bir su kiitlesinin yiizeyini siyirip suyu teknedeki bir tanka dolduran ve ardindan atese
birakan amfibi ucaklardir. Bombardier CL-415 water scooper modeli u¢ak modeline 6rnek
gosterilebilir.

Tiirkiye’de yanginlarla miidahalede kullanilan ara¢ ve personel sayilari Tarim ve Orman
Bakanlig1 tarafindan Gorsel 2°de verildigi gibi agiklanmistir.

Gorsel 2. Tirkiye’de Yanginlara Miidahalede Kullanilan Ara¢ ve Personel Sayis1 Gostergesi
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Kaynak: (iletisim Baskanlig1, 2021)

Gorselde sadece sayilart verilen hava araglari i¢in; 3 adet Beriev BE -200 ugaklari, 15 adet
Mi-8 helikopteri gorev almaktadir. Beriev Be-200 Altair Beriev tarafindan fiiretilen Rus
yapimi bir amfibyen jet ug¢agidir. Ucak, yangin sondiirme, arama kurtarma, deniz devriyesi,
kargo ve yolcu tagimacilig1 i¢in tasarlanmis olup 12 ton su veya 72 yolcu kapasitesine
sahiptir. Mi-8 cinsi yangin sondiirme helikopterlerinin su tagima kapasitesi 2,5 tondur. Bambi
Kovalari kullanarak yiik bagina 7500 litreye kadar su tagiyabilmektedir

2.1. Genel Havacilik ve Orman Yangini Ucuslar:

Orman yanginlar ile miicadelede hava araglarinin kullanilmasi genel havacilik faaliyetleri
icinde yer almaktadir. Genel havacilik ilgili otoriteler tarafindan tanimlanmig ve havacilik
siniflandirmasi i¢inde ¢ergevesi belirlenmistir. Havacilik faaliyetleri 2’ye ayrilir; Birincisi,
askeri havaciliktir. Ikincisi sivil havacilik faaliyetleridir.
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Sivil havacilik, genel havacilik ve tarifeli hava tagimaciligini iceren fakat askeri olmayan
ucuslar1 kapsayan faaliyetlerin biitiiniidiir.

Gorsel 3. Havacilik Faaliyetlerinin Siiflandirilmasi

Ticari
< Havacilik
Havacilik
Genel
Havacilik <

Askeri
Havacﬂlk

Genel havacilik, Uluslararast Sivil Havacilik Orgiitii (ICAO) tarafindan "{icret veya kiralama
icin tarifeli hava hizmetleri ve tarifesiz hava tasimaciligi operasyonlar1 disindaki tiim sivil
havacilik operasyonlar1”" olarak tanimlanmaktadir (Fala & Marais, 2016)

Genel havacilik, is amagh ucguslari, 6zel havaciligi, ugus egitimlerini, balonlu uguslari,
parasiit atlayislarini, yelken kanat ucuslarini, plandr uguslarini, hava fotograf¢iligini, motorlu
yelken kanat uguslarini, hava ambulansi uguslarini, zirai ilaglama uguslarini, trafik denetleme
ucuslarini, charter uguslarini, polis devriye uguslarini, orman yangini uguslarini ve diger
bircok farkli ugusu kapsar (Claiborne, 2018).

Havacilik faaliyetleri tilkelerin dnce ulusal otoritelerine ve daha sonra uluslararasi standart ve
kapsayicilik i¢in uluslararast havacilik otoritelerine baghidir. Havacilikta onde gelen ve
uluslararas1 kurallar ve diizenlemeleri saglayan ve uygulayan kurum olan ICAO ve ulusal
temelde havacilik ile ilgili faaliyetlerden sorumlu olan kurum olan Tiirkiye Cumhuriyeti
Ulastirma ve Altyap1 Bakanligi’na bagli olan Sivil Havacilik Genel Miidiirliigii bu ¢alismada
orman yanginlari temelinde ele alinacaktir.

International Civil Aviation Organization, havacilik emniyeti, giivenligi, verimliligi ve
diizenliligi ve ¢evrenin korunmasi igin diizenlemeler olusturur. Organizasyon ayrica
havaciligin teknik alanini kapsayan operasyon uygulamalarini ve prosediirlerini de diizenler.
Birlesmis Milletlerin yasal havacilik organi olarak kabul edilmektedir. ICAO’nun temel
konulari; emniyet, kayit, ugusa elverislilik, ekonomik israfin onlenmesi, adil rekabet,
standardizasyon, havacilik hukuku gibi alanlarda faaliyet gostermektedir. ICAO, uluslararasi
sivil havaciligin giivenli ve diizenli bir sekilde gelisebilmesi, uluslararas1 hava tagimaciligi
hizmetlerinin firsat esitligi temelinde kurulmasi, saglikli ve ekonomik bir sekilde isletilmesi
icin belirli ilke ve diizenlemeler getirmektedir.

ICAOQO, Birlesmis Milletler ile iliskili hiikiimetler aras1 uzman kurulus tarafindan 1947 yilinda
kurulmustur. 1944 yilinda Chicago'da 52 devlet tarafindan imzalanan Uluslararast Sivil
Havacilik S6zlesmesi temelinde kurulmus olan ICAO, mevcut iiye devlet sayis1 193 olup,
bariscil amaglarla gilivenli ve verimli uluslararast hava tagimaciligini gelistirmeye ve her
devletin uluslararas1 havayollarini isletmesi i¢cin makul bir firsat saglamaya odaklanmustir.
Chicago Sozlesmesi olarak da bilinen Uluslararast Sivil Havacilik Orgiitii Sozlesmesi,
uluslararasi sivil havaciligin temel standartlarini ve onerilen uygulamalarin1 (SARP) i¢eren 19
ekten olugmaktadir. ICAO sorumlulugundaki her bir alan i¢in Standartlar ve Tavsiye Edilen
Uygulamalar kapsaminda 19 Ekte yer almaktadir. Her Ek belirli bir konu alam ile ilgilidir.
Hepsi diizenli olarak degisiklige tabidir ve bir¢oguyla ilgili ayrintilar, numarali ICAO Belge
Dizisindeki yayinlarda yer almaktadir.
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Genel havacilik ile ilgili tanimlamalar ve agiklamalar, Annex 6 ve Annex 17°de verilmistir.
Yine bu bilginin verildigi yerleri agiklayan ayrica genel havacilik i¢in tanimlama ve
siniflandirma igin 2009 yilinda gerceklestirilen Istatistik Boliimii 10. Oturumunda ele alinan
“Civil aviation statistics; ICAO classification and definition” boliimiinde ele alinmistir
(ICAO, 2009)

Sivil havacilik faaliyetlerini ve kurallarin1 en genis anlamda diizenleyen uluslararasi kurulus
olan ICAO’nun hedef kavram odakl1 ¢alisilmis dokiiman ve ekleri tespit edilememistir. Fakat
hedef kavram olan orman yanginlar1 tizerine gergeklestirilen Havacilik Yesili Kurtarma adiyla
gerceklesen seminerde iiye devletlerden 350'den fazla uzman katilarak gergeklestirilmistir. 7
Aralik 2020 tarihinde gerceklestirilmis olan Havacilik Yesili Kurtarma Semineri sirasinda
ICAO, mevcut faaliyetler, teknolojiler ve diizenlemeler hakkinda bilgi aligverisini ve
Devletler ve diger ilgili paydaslar arasinda havacilik orman yangin1 sondiirme faaliyetlerine
iliskin is birligini kolaylastirmay1 amaglayan ICAO Flying Forest Fire Fighting Dialogue
baslatildigin1 duyurmustur. Bu diyalogun gergeklesecegi tarih ise 21 Kasim 2021 dir.
Tiirkiye’de havaciligin otoritesi Ulastirma ve Alt Yapi Bakanligina bagl, Sivil Havacilik
Genel Miidirliigii’diir. Tescil gerekliligi olan biitiin hava araglarinin ve havacilik sektorii
faaliyetlerinin tamami basta ICAO olmak {izere takiben EASA hiikiimleri ¢ercevesinde, milli
gerekliliklerde ilave edildikten sonra SHGM tarafindan diizenlenir ve denetlenir. SHGM, sivil
havaciligin ugus emniyet ve glivenligi ile stirdiirtilebilir gelisimini saglamak ve sivil havacilik
faaliyetlerinin uluslararas1 kurallar ve standartlarda yiiriitiilmesi amaciyla gerceklestirilen
mevzuat calismalart yiriitiir. Sivil Havacilik Genel Miidiirligli ve sektor uzmanlarindan
olusan Calisma Gruplari, mevzuat hazirlama, soru bankasi olusturma, alan kitaplar
hazirlama, standart olusturma vb. gibi alanlarda ¢aligmalar yapmaktadir. Caligma gruplari ise;
Sivil Havacilik Genel Miidirliigii Toplumsal Cinsiyet Dengesi Gelistirme Komisyonu, Ulusal
Tahribatsiz Muayene Kurulu, Havaalan1 Emniyeti Calisma Grubu, Olay Bildirimleri Caligma
Grubu, Kabin Emniyet Grubu, Hava Hukuku Calisma Grubu, Amatér Havacilik Calisma
Grubu, FUA Calisma Grubu, SHGM-YOK Sivil Havacilik Komisyonu, Terminal Calisma
Grubu ve Yer Hizmetleri Calisma Grubu olarak alanlara yonelik indirgenmis c¢alisma
topluluklar vardir.

Mevzuat boliimii ele alindiginda Sektorel Yonetmelikler basligi altinda yer alan “SHY-6B
Genel Havacilik Yonetmeligi” yer almaktadir. Bu yonetmelikte genel havaciligin kapsama,
tanimi, ruhsatlandirmasi gibi boliimler yer almaktadir. Sektorel Talimatlar baslig1 altinda ise
“SHT-ADP Havaalan1 Acil Durum Plam1 Hazirlanmasina Iliskin Talimat” yeralmaktadir. Bu
talimatta acil durumlarin tanimlari, acil durum cesitleri, havaalani acil durum tatbikat plani
gibi boliimler yer almaktadir. Yine ayn1 talimatlar boliimiinde “SHT-FTL/HG Hava Taksi Ve
Genel Havacilik Isletmeleri Icin Ucgus ve Goérev Siiresi Sinirlamalart Ile Dinlenme
Gereklilikleri Talimat1” yer almaktadir. Bu ydnetmelikte is hava taksi ve genel havacilik
isletmelerini, s6z konusu isletmelerde gorevli ilgili yonetici personeli ve gecerli lisans ve/veya
sertifika sahibi olan ucus ve kabin ekibi iiyelerini kapsadigi ifade edilmistir. Bunlar disinda
genel havaciligin tanimi boliimiinde verildigi gibi is amagh uguslari, 6zel havaciligi, ugus
egitimlerini, balonlu uguslari, parasiit atlayislarini, yelken kanat ucuslarini, plandr ucuslarini,
hava fotografciligini, motorlu yelken kanat uguslarini, hava ambulansi uguslarini, zirai
ilaclama uguslarini, trafik denetleme uguslarini, charter ucguslarini, polis devriye ucuslarini,
orman yangini ucuslarini ve diger bircok farkli ugusu kapsar. SHGM tarafindan mevzuat
boliimiinde yer alan yonetmeliklerde havacilik tibbina yonelik, amator havacilik faaliyetlerine
yonelik ve ugakla zirai miicadeleye yonelik ilgili yonetmelikler yer almaktadir. Siralanan
faaliyetlerde yapilan genel havacilik faaliyetleri kapsaminda yer alan alanlaridir.
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Fakat sivil havacilik faaliyetlerini diizenleyen ve bu diizenlemelere yonelik mevzuatlar
olusturan SGHM tarafindan ulusal temelde hazirlanmis hedef kavram olan orman
yanginlarina yonelik dokiiman ve yayin tespit edilememistir (SHGM).

Tartisma ve Sonug¢

Ormanlar diinyadaki yasam icin hayati dneme sahiptir. En 6nce gelen nedenlerden biri
insanlarin ve hayvanlarin ihtiyag duydugu en temel ihtiya¢ olan oksijen ihtiyacini
karsilamasinda 6nemli rol oynarlar. Ormanlar hem ¢evresel hem de ekonomik agidan énemli
kaynak saglayan ekosistemlerdir. Ayrica ormanlar bir¢cok bitki ve hayvan tiirlerinin yasam
alanin1 olusturur. Bunlarin yaninda iklim degisikligi gibi evrensel soruna yonelik ¢6ziim
alanlar1 olusturur. Fakat iklim degisikligi nediyle zarar géren ormanlar, orman yangini
mevsimi siirelerinin uzunlugunda, sikliginda ve yanmis alanlarda bir artisa yol agmaktadir
(U.S. Global Change Research Program, 2018). Daha sicak su kaynaklari, daha uzun yaz
kurak mevsimler ve daha kuru topraklar ve bitki ortiisii gibi faktorler nedeniyle orman yangini
sezonu normalinden daha uzun olabilmektedir (Westerling, 2016). Orman yanginlar1 miilke,
gecim kaynaklaria ve insan sagligina zarar verme potansiyeline sahiptir. Orman yanginlari,
insan ve toplumsal etkilerin tesinde, diinyani iklimini de etkiler. Ozellikle ormanlar biiyiik
miktarda karbon depolar. Yandiklarinda hemen atmosfere karbondioksit saliyorlar ve bu da
iklim degisikligini tetikler (Flannigan, Stocks, & Wotton, 2000). Yandiktan sonra, ormanlar
ayrica ayrisma yoluyla daha yavas karbondioksit salmaktadir. Bu nedenle orman yanginlari
ile miicadele etmek hem ulusal hem de uluslararasi a¢idan 6nemlidir. Fakat uluslararasi acil
durum miidahalelerinde iilkelerin miidahale kapasitesini asan biiyiik afetlerin meydana
gelmesi halinde ulusal hiikiimetlerin c¢agrist lizerine farkli {ilkelerin uluslararas1 orgiitlerin
yardim ekipleri miidahalede gorev alabilmektedir. Fakat bu durumda da afetin dogas1 geregi
zaten karmagik olan ortamda (¢ok sayida Olii ve yarali, kurtarilmas: gereken insan, altyapi
sistemlerinde ¢okme hizli ve zamaninda miidahale etme geregi, iletisim ve ulasim
sistemlerinin islemez hale gelmesi vb) ¢ok sayida yerli ve yabanci yardim orgiitiiniin bolgeye
erismesi bu silireci daha da karmasik ve iginden ¢ikilamaz bir duruma getirebilir. Oysa afet
yonetiminde miidahalenin basarisi diger faktorler yaninda (yasal, kurumsal, sosyal ve teknik
boyutlartyla hazirlikli bir sosyal sistemin varligi) yardim ekiplerinin dogru, yerinde ve hizli
bicimde koordinasyonu ile yakindan iligkilidir. Bu nedenle uluslararasi afet ydnetme
programlari hazirlanirken bu sorunlar g6z 6niine alinarak hazirlanmalidir.

Orman yanginlarina miidahale etme yontemlerinden biri de hava araclar ile gerceklestirilen
midahalelerdir. Hava araclari, yangina miidahale etmede hemen harekete gecme, yangin
yerine hizli bir sekilde ulagma ve erken miidahalede bulunabilme avantajlar1 sayesinde orman
yanginlar1 ile miicadele etmede Onemli rol oynarlar. Orman yanginlari baslig1r altinda
gerceklestirilen tiim faaliyetler genel havacilik faaliyetleri ¢cercevesinde degerlendirilmektedir.
Fakat yapilan literatiir caligmalar1 kapsaminda ilgili sivil havacilik otoritelerinden uluslararasi
havacilik orgam1 olan ICAO ve ulusal temelde SHGM aktorlerinde alan odakli mevzuat
calismalar tespit edilememistir. Ozellikle ICAO gibi uluslararas1 havacilik otoritelerinin
ormanlar gibi diinyanin ¢iktis1 olan ve ekolojik diizen i¢inde 6nemli bir yeri olan ormanlar
icin; otoriteler tarafindan tarafsiz karar vermesi ve alan odakli ‘Yanginlara Yonelik Hava
Miidahalesine’ yonelik bir yénerge sunmasi beklenmektedir. Ulkeler bu kararlar1 ekonomik,
siyasi veya uluslararasi politikalardan etkilenerek verebilmektedirler.
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ICAO’nun Birlesmis Miletlerin yasal havacilik organi olarak kabul edilmesi gibi uluslararasi
onemli konumu nedeniyle bu alana yonelik ¢alisma gdstermesi, orman yangin yonetiminde
havaciligin kullaniminin giivenligini saglamasi, ulusal miirettebatta standartlagsmay1 ve diger
iilkelerle uyumu saglama noktasinda rol iislenmesi, orman yangini yonetiminde hava
araclarinin kullanimina yonelik yasal c¢ergeveyi saglamasi havaciligin orman yanginlarina
miidahale etmesi yoniinden 6nemli katki saglayabilir.
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OZET

Niifus artisginin olusturdugu talep baskisi, Orman Uriinleri Sektoriince ortaya konan arz,
hammadde teminindeki gii¢liikler nedeni ile yeterli oranda karsilanamamaktadir. Ozellikle
2021 yili yazinda global Olcekte yasanan orman yanginlari, s6z konusu hammadde
darbogazin1 daha da siddetli duruma sokacaktir. Ote yandan, panel iiriinlerinin kullanim
alanlar1 her gegen giin daha da yaygin hale gelmekte ve 6zellikle de lif levhalar, digerlerine
gore kullanici tarafindan daha fazla tercih edilmektedir. Lif levhalarda ise en yaygin kullanim
alanina sahip olanlar, kisaca “MDF” olarak bilinen orta yogunlukta {iretilenleridir. Bugiin i¢in
bu levhalar, bilhassa mobilya ve mutfak dolaplar1 imalatinda vaz gecilmez hammadde
kaynaklarindandir. Bilindigi gibi, yogunluk, lif levhadaki hammadde yiizdesinin
gostergesidir. Yani, yiiksek yogunluklu lif levha iiretmek i¢in daha fazla hammaddeye ihtiyag
duyulacaktir. Ayn1 zamanda, ayni yogunlukta iiretilen levhalarin kalinliklart arttikca, gerekli
hammadde sarfiyat1 da artmaktadir. Iste, yukaridaki degerlendirmelerin 15181 altinda bu bildiri
ile benzer yogunluk ve sartlar altinda, fakat farkli kalinliklarda tiretilen lif levhalarin, temel
ozelliklerindeki degisimlerin arastirilmasi planlanmistir. Bu amagla, yaygin olarak kullanilan
ic farkli (15.7 mm, 16.3 mm ve 17.7 mm) kalinlikta imal edilmis orta yogunluktaki lif
levhalarda (MDF), egilme direnci, Cekme direnci, Yiizey dayanikliligi, Rutubet, Kalinligina
genisleme, Su alma ve Geri ¢ekme vidalamasi Ozelliklerine ait testler gergeklestirilmistir.
Yapilan testler ve elde edilen verilerin analizleri sonucunda, levhalarin kalinliklarindaki
degisimin, onlarin fiziksel ve mekanik ozellikleri ile orantili bir degisim gostermedigi,
yogunluk degerlerinin s6z konusu degisimlerde daha fazla etkili oldugu tespit edilmistir.
Tablo 4’teki ortalama degisim verilerinden, A’den B’ye degisim ortalamasinin % 3.35, A’den
C’ye degisimin % 9.82 ve B’den C’ye degisim ylizdesinin ise % 12.53 oldugu goriilmiistiir.
Sonug olarak, yogunluk ve diger iiretim sartlar1 ayn1 olmak sarti ile lif levha kalinliklarinin lif
levhalarinin fiziksel ve mekanik 6zellikleri iizerinde dogrudan belirleyici bir faktér olmadigi
sOylenebilir.

Anahtar Kelimler: Lif levha, egilme, ¢ekme, ylizey dayanikliligi, su alma

COMPARISON OF SOME TECHNOLOGICAL PROPERTIES OF FIBERBOARDS
MADE IN DIFFERENT THICKNESSES

ABSTRACT

The demand pressure created by the population growth, the supply put forward by the Forest
Products Sector cannot be met sufficiently due to the difficulties in the supply of raw
materials. Especially in the summer of 2021, forest fires on a global scale made the said raw
material bottleneck even more severe.
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On the other hand, the usage areas of panel products are becoming more common day by day
and especially fiberboards are preferred more by the users than others. In fiber boards, the
ones that have the most common usage area are those produced in medium density, known as
"MDF" for short. Today, these plates are an indispensable source of raw materials, especially
in the manufacture of furniture and kitchen cabinets. As is known, density is an indicator of
the percentage of raw material in the fiberboard. That is, more raw materials will be needed to
produce high-density fiberboard. At the same time, as the thickness of the plates produced at
the same density increases, the required raw material consumption also increases. Here, in the
light of the above evaluations, it is planned to investigate the changes in the basic properties
of fiberboards produced under similar densities and conditions, but in different thicknesses.
For this purpose, on the medium density fiberboards (MDF) manufactured in three different
thicknesses (15.7 mm, 16.3 mm and 17.7 mm), which are widely used, have bending
resistance, tensile strength, surface durability, humidity, expansion to thickness, water
absorption and retraction screwing properties tests were carried out. As a result of the tests
performed and the analysis of the obtained data, it was determined that the change in the
thickness of the plates did not show a proportional change with their physical and mechanical
properties, and the density values were more effective in these changes. From the mean
change data in Table 4, it is seen that the mean of change from A to B is 3.35%, the change
from A to C is 9.82%, and the percentage of change from B to C is 12.53%. As a result, it can
be stated that fiberboard thicknesses are not a direct determining factor on the physical and
mechanical properties of fiberboards, provided that the density and other production
conditions are the same.

Keywords: Fiberboard, bending, tensile, surface durability, water absorption

GIRIS

Insanoglu i¢in &nemli bir konumda olan aga¢ malzeme giiniimiizde gelisen sanayilesme ile
birlikte hem masif hem de masif odundan elde edilen iiriinler olarak ¢ok farkli kullanim
alanlarinda degerlendirilmektedir.

Endiistri i¢in yetersiz olan ve yeterli miktarda bulunmayan masif aga¢ malzeme yerine, degeri
diisiik odun hammaddesinin teknik yollarla istenilen 6l¢li ve boyutlarda kullanilmasi diinyada
odun hammaddesi temininde yasanan sikintiyr gidermesi yaninda odunun ekonomik
kullanimini da saglamistir. Orta yogunlukta lif levha (MDF), masif aga¢ malzemeye alternatif
olarak tiretilen en 6nemli levha iiriinlerinin baginda gelmektedir. Lif levhalar ligno-seliilozik
hammaddelerin liflendirilmesiyle elde edilen lif ve lif demetlerinin yeniden sekillendirilmesi
ile elde edilen genis yiizeyli bir levhadir (Eroglu ve Usta 2000; Ozliisoylu ve Istek ve Eroglu
2002)

MDF; bitkisel lif ve lif demetlerinin dogal yapisma ve kegelesme Ozelliklerinden
yararlanilarak ya da ilave yapistirici madde kullanilarak olusturulan levhanin kurutulmasi ya
da preslenmesi sonucu elde edilen bir iirlindiir. (Eroglu ve Usta, 2000). MDF kalinlig1 1,8-60
mm, yogunlugu ise genelde 0,55-0,80 gr/cm? arasinda degismektedir (Akbulut, 1999).

TS 3635 EN 316 (Nisan 1998) standardina gore ise orta yogunlukta lif levhalar kendi arasinda
iki smifa ayrilmaktadir. Bunlar yogunlugu 400-560 kg/m® arasinda diisiik yogunlukta orta
sert lif levhalar (LDF) ve yogunlugu 560-900 kg/m® arasinda yiiksek yogunluklu orta sert lif
levhalar (MDF) olarak siniflandirilmaktadir. MDF levhalar her tiirlii mobilya iiretiminde, biiro
mobilyasi, yatak odast ve yemek odasi takimlari, masa, vestiyer, tavan ve taban
dosemelerinde kap1 ve baraka yapiminda dekoratif oyma ve kakma islerinde kullanilmaktadir
(Eroglu H. Lif Levha Endiistrisi, Trabzon: Karadeniz Teknik Universitesi, Orman Fakiiltesi,
Yayin No:45, 1994).
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Tiirkiye’de ekonomik gelismelere ve niifus artisina bagli olarak refah diizeyinin
yukselmesiyle bircok alanda oldugu gibi ahsap esash levha sektoriinde de son yillarda 6nemli
gelismeler olmustur. Ozellikle 2000°li yillardan yonga levha (sunta) ile orta-yiiksek
yogunlukta lif levha iiretim miktarlarinda ¢ok hizli bir artig géstermistir.

Ahsap malzemenin birgok kullanim alaninda tercih edilmesinin sebebi istenilen 6zelliklerde
iiretilebilmesi, masif oduna gore ucuz olmasi, islemesinin kolay olmasi, istenilen renk ve
desende iiretilebilmesi, kolay temizlenebilmesi tercih edilme sebeplerindendir. Ayrica ii¢
boyutta farkli caligmama, direng degerlerinin homojen olmamasi, direng degerlerinde
farkliliklar, i¢ gerilmeler ve fiziksel degisimler gibi odun kusurlarina nispeten ahsap esash
levhalarda karsilasilmamas1 da énemli avantajlarmdandir (Eroglu ve Usta 2000; Ozliisoylu ve
Istek, 2015).

Istenilen fiyata hammadde temin edilememesi, hammadde kalitesizligi ve sermaye yetersizligi
mobilya ireticilerinin karsilagtigi en Onemli sorunlarin bagsinda gelmektedir. Ayrica
isletmelerin kullandiklar1 hammadde ve malzemelerin %74,5°1 i¢ piyasadan satin almakta,
%12,7’sini ithal etmekte ve %10.6’s1 ise kendi tesislerinde liretmektedir. Ayni ¢alismada
mobilya sektoriinde kullanilan ahsap ve agac esasli hammaddelerin %21,2'sinin kaplamali
yonga levha ve %38,3"linlin kaplamali MDF levha oldugu belirtilmektedir (Yurdakul ve ark,
2013). Lif levha iiretiminde levha kalitesini etkileyen faktorler arasinda hammadde 6zelligi,
levha yogunlugu, katki maddeleri miktarlar1 ve ¢esidi, presleme kosullari ve pres sonrasi
yapilan islemler en 6nemlileridir (Istek 2006)

Uriin ve hizmetlerin kalitesi ulusal ve uluslararasi ticaret standartlarma gore
degerlendirilmektedir. Bu bakimdan mobilya iiretiminde kullanilacak olan hammadde ve
malzemelerin istenilen standart kalitede olmasi gerekmektedir. Bu g¢alismada amag ig
piyasada bulunan mobilya iiretiminde kullanilan ticari orta yogunluklu lif levhalarin (MDF)
fiziksel ve mekanik Ozelliklerini aragtirmak, levha kalitesini belirlemek ve gerekli
degerlendirmeleri yapmaktir.

MATERYAL VE YONTEM

Materyal

Bu caligmada, Gaziantep Sanayisinden temin edilen ve 3 farkli kalinlikta iiretilen orta
yogunluklu lif levhalarin (MDF) baz1 teknolojik o6zelikleri arastirilmistir. Calismada
kullanilmak iizere ilgili standartlar da belirtilen Slgiilerde ve sayida 6rnekler hazirlanmastir.
Bu amagla deney numuneleri i¢in; farkli kalinlilarda 15.7 mm, 16.3 mm ve 17.7 mm ve
1220%2800 mm boyutlarinda olan bir levhadan test 6rnekleri alinmis ve fiziksel ve mekanik
ozellikleri belirlenmistir.

Sekil 1: Testlerde 6l¢iim yapilan deney numunelerinin hazirlanmasi prosesi
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Yontem

Bu ¢alismada iilkemizde ticari olarak piyasada en yaygin bulunan ve 3 fakli kalinlikta iiretilen
orta yogunluklu lif levhalar kullanilmigtir. Test 6rnekleri TS EN 325 (1999) ve TS EN 326-1
(1999) standartlarina gére hazirlanmistir. Hazirlanan numuneler %65 + 5 bagil nem ve 20 + 2
°C sartlarina sahip iklimlendirme dolabinda denge rutubetine gelinceye kadar (2 hafta)
kondisyonlanmistir. Asagida laboratuvar testleri yapilan denemeler ve ilgili standart
stralanmistir;

Yogunluk belirleme: TS EN 323 (1999)
Su alma ve kalinligina sisme: TS EN 317 (1999)
Yiizeye dik ¢ekme: TS EN 319 (1999)
Egilme direnci: TS EN 310 (1999)
Egilmede elastikiyet modiilii: TS EN 310 (1999)
Yiizey dayaniklilig: testi: TS EN 311 (2005)
Geri ¢ekme vidalamast: TS EN 320 (1999)

BULGULAR VE TARTISMA

Laboratuvarlarda gerceklestirilen testler sonucunda elde edilen veriler, basit istatistik
analizlere tabii tutulmus ve sonuclar levha kalinliklarina bagli olarak ayr1 ayri tablolar halinde
sunulmustur. Tablo 1, 15.7 mm kalinhigindaki lif levha 6rneklerinde Slgiilen test sonuglarini
gostermektedir.

Tablo 1: 15.7 mm kalinliktaki test levhalarinda elde edilen bulgular

Istatistik analiz sonuglar
Ozellikler Ortalama Standart | Varyasyon Min. Max.
sapma | katsayisi (%)

Yogunluk (Kg/m?) 705 6.03 0.86 692 719

Rutubet (%) 5.92 0.53 8.95 4.65 6.22
Kalinlik artimi (24 h; %) 9.71 0.80 8.24 8.31 10.91
Su alma (24 h; %) 39.18 2.08 5.31 3443 | 41.01
Egilme direnci (N/mm?) 34.49 2.26 6.55 31.25 | 38.73
Elastikiyet modiilii (N/mm?) 3331 152.3 4.57 3167.5 | 3570.8

Cekme direnci (N/mm?) 0.51 0.10 19.61 0.42 0.70

Yiizey dayanikliligi (N/mm?) 1.71 0.23 13.45 1.06 1.88
Geri cekme vidalamasi (Yan; N) 1091 44.16 4.05 1003 1142

Tablo 1°de elde edilen veriler, Ozkalayc1 (2017) tarafindan yapilan benzer yogunlukta
iretilmis lif levhalarla karsilastirildiginda, sonuglarin paralel oldugu goriilecektir. S6z konusu
caligmada, fiziksel 6zelliklerden 24 h. su alma %23 ve kalinligma sisme %11, mekanik
ozelliklerden ise egilme direnci 30 N/mm? ve elastikiye modiiliiniin 3306 N/mm?olarak
belirlenmistir.
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Tablo 2: 16.3mm kalinliktaki lif levhalarina ait istatistiki analiz verileri

Istatistik analiz sonuclari
Ozellikler Ortalama Standart | Varyasyon Min. Max.
sapma | katsayisi (%)

Yogunluk (Kg/m?) 730 9.13 1,25 715 743
Rutubet (%) 5.95 0.06 1,01 5.89 6.05
Kalinlik artimi (24 h; %) 6.32 0.12 1,90 6.18 6.54
Su alma (24 h; %) 20.86 0.60 2,88 19.96 | 21.52
Egilme direnci (N/mm?) 34.55 1.94 5,62 31.02 | 38.12
Elastikiyet modiilii (N/mm?) 3438.9 282.54 8,22 2624.8 | 3661
Cekme direnci (N/mm?) 1.07 0.12 11,21 0.91 1.22
Yiizey dayanikliligi (N/mm?) 1.55 0.20 12,90 1.23 1.92
Geri ¢ekme vidalamasi (Yan; N) 1134 45.58 4,02 1036 1175

16.3 mm kalinlikta iiretilen orta yogunluktaki test levhalarinin yapilana testler sonucunda
Olciilen degerleri, Ashorivd, (2009) tarafindan elde edilen test sonuglari ile karsilastirildi.
Egilme direnci 29 N/mm? ve elastikiye modiiliiniin 2582 N/mm? oldugu ve bu ¢aligmadaki
ayni1 test sonuglarindan daha diisiik oldugu sdylenebilir. Ayn1 sekilde, fiziksel 6zelliklerde ise
24 h. su alma %74 ve kalinligina sisme %18 olarak belirlenen degerlerin, Tablo 2’deki
degerlerden oldukga yiiksek oldugu anlagilmaktadir.

Tablo 3:17.7 mm kalinliktaki lif levhalara ait test sonuglari

Istatistik analiz sonuglari
Ozellikler Ortalama Standart Varyasyon Min. Max.
sapma | katsayis1 (%)

Yogunluk (Kg/m?) 710 6.49 0,91 698 723
Rutubet (%) 5.57 0.05 0,90 5.49 5.63
Kalinlik artimi (24 h; %) 6.26 0.17 2,72 6.06 6.50
Su alma (24 h; %) 19.85 0.59 2,97 18.81 | 20.57
Egilme direnci (N/mm?) 33.45 1.98 5,92 30.20 | 36.39
Elastikiyet modiilii (N/mm?) 3201.7 99.88 3,12 3097 3369
Cekme direnci (N/mm?) 0.72 0.06 8,33 0.58 0.77
Yiizey dayanikliligi (N/mm?) 1.23 0.36 29,27 0.68 1.78
Geri ¢cekme vidalamasi (Yan; N) 1015 32.95 3,25 955 1064

Tablo 3’te yer alan baz1 test sonuclari, benzer ¢calismalarla kiyaslandiginda, {iretim sartlarina
ve levhanin 6zelliklerine bagli olarak sonuglarin farklilastig: anlasilabilir. Istek vd. (2015)’de,
18mm’likMDF’lerde24 h su alma degerleri %19,35 ile 43.05 arasinda ve ayni siirede
kalinligina sisme degerleri %5.24 ile 7.61 arasinda ol¢iilmiistiir. Yine ayni calismada, 18
mm’lik MDF’lerde yiizeye dik ¢ekme direnci 0.91 ile 1.25 N/mm? arasinda tespit edilmistir.
Aym sekilde, Ashorivd, (2009) yiizeye dik ¢ekme direncini 0.17-0.32 N/mm? arasinda rapor
etmistir. Test levhalarinda her ii¢ kalinlik icin denemelerde Olgiilen degerler iizerinden
hesaplanan ortalama dayali degisim yiizdeleri, toplu olarak Tablo 4’te karsilagtirilmistir.
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Tablo 4: Test sonuclarmin lif levha kalinliklarina gore kiyaslanmasi.

w . Levha kalinliklar1 (mm Degisim oranlar1 (%

Ozellikler © 1574 | 163° : 17.)7C AB A:C P B:C
D (g/cm?) 0,71 0,73 0,71 3,55 -3,42 2,82
M (%) 5,92 5,95 5,57 0,51 -0,50 6,82
KA (24 h; %) 9,71 6,32 6,26 -34.91 53,64 0,96
SA (24 h; %) 39,18 20,86 19,85 -46,76 87,82 5,09
ED (N/mm?) 34,49 34,55 33,45 0,17 -0,17 3,29
EM (N/mm?) 3331 3439 3202 3,24 -3,14 7,41
CD (N/mm?) 0,51 1,07 0,72 109,80 -52,34 48,61
YD (N/mm?) 1,71 1,55 1,23 -9,36 10,32 26,02
GCV (Yan; N) 1091 1134 1015 3,94 -3,79 11,72
Ortalama 3,35 9,82 12,53

™D: Yogunluk, M: Rutubet, KA: Kalmlik artimi, SA: Su alma, ED: Egilme direnci, EM:
Elastikiyet modiilii, CD: Cekme direnci, YD: Yiizey dayanmikliligi, GCV: Geri c¢ekme
vidalamasi

Tablo 4’te test levhalarinin sahip olmasi gereken temel 6zelliklerinden yogunluk degerlerinin
0.71-0.73 g/cm?, rutubet yiizdelerinin ise %5.57-5,92 arasinda seyrettigi goriilmektedir. Yani,
bu agidan test levhalarinin iki temel gostergesi bakimindan homojen olduklar1 kabul edilebilir.
Kalinliklarina gore degismesi beklenen diger ozelliklerin ise A levhasindan B levhasina
ortalama olarak %3.35, A’dan C’ye %9,82 ve B’den C’ye %12,53 oraninda arttig1
anlagilmaktadir. Tablodaki veriler arasinda en yiiksek artis Cekme direncinde A: B arasinda
%109,80 ve en az azalma ise yine ayni diren¢ degerinde A:C levhalar1 arasinda %-52.34
olarak hesaplanmistir. Ayrica, burada ortaya konan degisim yiizdelerinden anlasilacak iki
temel veri su sekilde ifade edilebilir.

Birincisi, test levhalariin kalinliklar1 biri birine ¢ok yakin oldugu i¢in (C-B: 1.4 mm, B-A:0.6
mm ve C-A:1.4 mm) sonuglarin kalinliklarla bire bir iliskilendirilememesi dogal bir sonugctur.
Ikincisi de levhalarin degisken &zelliklerinin kalinliklarin artigina ya da azalisina paralel bir
degisim gostermemektedir.

SONUC VE ONERILER

Bu bildiri ile mobilya ve benzeri sektorlerde en yaygin olarak kullanilan 15.7, 16.3 ve 17.7
mm kalinliklarinda orta sert lif levhalardan secilen test 6rneklerinin, bazi fiziko-mekanik
ozellikleri, kalinliklarina goére mukayese edilmistir. Bu kiyas sonuglarindan su temel
¢ikarimlara ulasilabilir;

- Testlerde secilen levhalarin kalinliklar1 (C-B) arasinda 2 mm’lik bir farkliligin, 6zelliklerde
beklenen 6l¢iide bir degisim gostermedigi tespit edilmistir.

- Levha kalinliklarina dayali hesaplanan degisim ytlizdelerine gore, test 6rneklerinin 6lgiim
sonuglari, kalinliklara bagli ve orantili olarak bir degisim gostermedigi ortaya konmustur.

- Bu sonuglardan, kalinliklar arasindaki sonuglarin bir iki deger harig, biri birine yakin
olmasindan dolay1 bu levhalarin kullaniminda maliyet ve hammadde sarfiyati agisindan daha
uygun olan diisik kalinliktaki MDF’lerin degerlendirilmesinin de miimkiin oldugu
anlagilmaktadir.
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OZET

Aga¢ malzemenin masif (yapist degismeden) halde kullanilmasi durumunda, higroskopik
yapisindan kaynaklanan boyut stabilitesindeki asir1 degisimler, materyal teminindeki
giiclikler ve yiiksek maliyetinden dolay1, bu sakincalar1 daha aza indirgeyecek alternatif
malzeme arayislart hizlanmistir. Bu arayislar ile s6z konusu sakincalari en aza indirecek
alternatifler arasinda en basta gelenin kompozit paneller oldugu ortaya konmustur. Paneller,
degeri diisiik odun hammaddesinin teknik yollarla sekil degistirilerek ve istenen kaliba
sokularak iiretilen malzemelerdir. Bu yolla iiretilen panellerin orman iiriinleri sektoriinde
kullanilmasi ile diinyada odun hammaddesi temininde yasanan sikintiy1 gidermesinin yaninda
odunun ekonomik kullanimi da saglanmistir. Ortaya konan bu tespitler 15181 altinda, bu bildiri
ile ham ve kaplanmis (Lamine yonga levha ve lif levha) kompozit levhalarin bazi
ozelliklerinin belirlenmesi ve birbiri ile karsilastirilmasi amaglanmistir. Bu amagla c¢aligma
kapsaminda, ilgili standartlara gore hazirlanan test Ornekleri lizerinde yogunluk, kalinlik
artimi1 (2 h ve 24 h), su alma (2 h ve 24 h), egilme direnci, elastikiyet modiilii, cekme direnci,
ylzey dayanimi ve geri ¢ekme vidalamasi (Yan) denemeleri gergeklestirilmistir. Lamine
edilmis yonga levha test drnekleri 2 saatlik kalinlik artim degerlerinde ham orneklere gore
%14 ve 24 saatlik bekletme icin %36, aynm1 6rneklerde su alma yiizdelerinde ise 2 h i¢in %53
ve 24 h i¢in %29 daha iyi sonug elde edilmistir. Lif levha 6rneklerinde lamine levhalarin,
hamlara gore kalinlik artisinda 2 saatlik siirede %63 ve 24 saatlik siirede ise %40, ayni
orneklerin su almada ise 2 saat suda bekletme sonucunda %64 ve 24 suda bekletme sonunda
ise %33 daha az su aldig1 tespit edilmistir. Test 6rneklerinin mekanik 6zelliklerindeki degisim
totalde kiyaslandiginda, laminasyon isleminin yonga levhalarda lif levhalara nazaran %30
kadar daha fazla bir iyilestirme sagladigi belirlendi. Sonuglardan hareketle, kullanilmadan
once laminasyon veya benzeri iist yilizey islemlerinin uygulanmasi ile kompozit malzemelerin
servis Omriiniin artmasina ve dolayisi ile lignoseliilozik esasli hammadde kaynaklarinin daha
verimli kullanilmasina katk1 yapacagi sdylenebilir.

Anahtar Kelimler: Kompozit panel, fiziksel 6zellikler, mekanik 6zellikler, lamine islemi

THE EFFECTS OF SURFACE COATING ON SOME PHYSIO-MECHANICAL
PROPERTIES OF COMPOSITES

ABSTRCAT

In case the wood material is used in solid form (without changing its structure), the search for
alternative materials to reduce these drawbacks has accelerated due to the extreme changes in
dimensional stability due to its hygroscopic structure, the difficulties in material supply and
its high cost. With these searches, it has been revealed that composite panels are the foremost
among the alternatives that will minimize the said drawbacks.
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Panels are materials produced by changing the shape of low-value wood raw material by
technical means and putting it into the desired mold. With the use of panels produced in this
way in the forest products sector, besides its significant contribution to overcoming the bottle
neck experienced in the supply of wood raw materials in the world, the economic use of wood
has also been ensured. In the light of these findings, it is aimed to determine some properties
of raw and coated (Laminated particleboard and fiberboard) composite boards and to compare
them with each other. For this purpose, within the scope of the study, density, thickness
increase (2 h and 24 h), water absorption (2 h and 24 h), bending strength, modulus of
elasticity, tensile strength, surface strength and retraction screwing (side) trials were carried
out. Laminated chipboard test samples showed 14% better results at 2-hour thickness
increments than raw samples, and 36% better results for 24-hour retention, and 53% better
results for 2 h and 29% for 24 h in water absorption percentages in the same samples. In the
fiberboard samples, it was determined that the laminated boards took 63% less water in the 2
hour period and 40% less water in the 24 hour period compared to the raw panels. When the
change in the mechanical properties of the test samples was compared in total, it was
determined that the lamination process provided an improvement of 30% more in
particleboards than in fiberboards. Based on the results, it can be said that the application of
lamination or similar surface treatments before use will contribute to the increase in the
service life of composite materials and, therefore, to the more efficient use of lignocellulosic
raw material resources.

Keywords: Composite panel, physical properties, mechanical properties, lamination process

GIRIS

Giliniimilizde endiistriyel gelisme ile birlikte aga¢ malzemeye olan talep arttigindan dolay1
odun hammaddesi talepleri karsilama noktasinda yetersiz kalmistir. Bu durum ile birlikte
ahsap levha sektorii masif odun yerine, degeri diisilk odun hammaddesinin farkli yontemler ile
sekli degistirilip istenilen kaliba sokulmasi ile elde edilen ahsap esasli kompozit levhalar
kullanilmaktadir.

Genel olarak odun kompozit malzemeleri, yonga levha, lif levha, kontrplak ve kaplamali
levhalar olarak tanimlanabilir. Diinyada hem kereste darligin1 gidermek hem de odun
hammaddesinin daha ekonomik kullanilmasini saglamak ahsap esash levhalarin masif odun
malzemenin yerine kullanilmasina baglidir. Lif levhalar minimum %80 oraninda bitkisel lif
icerdiklerinden yiiksek oranda mekanik ve teknolojik Ozelliklere sahiptirler. Masif agag
malzemedeki gibi direng 6zellikleri degisik yonlerde farkli degildir, dolayisiyla daha homojen
yapida bir malzemedir. Lif levhalarda budak, cirtiklik, lif kivrikligi gibi kusurlar
bulunmamasinin yaninda aga¢ malzemenin ii¢ degisik yonde farkli ¢alismasi sonucu goriilen
carpillma ve catlama goriilmemektedir. Uretim asamasinda uygulanan cesitli teknikler
yardimiyla direng, sertlik, 6zgil agirlik gibi teknolojik 6zellikler kazandirilmaktadir. Aym
zamanda boyutlarin istendigi gibi ayarlanmasi da miimkiindiir. Islenmesi daha kolay olup
genis yiizeyleri istenilen sekilde kaplanabilir.

Etkili bir sekilde 1s1, ses ve rutubet izolasyonunda kullanilabildigi gibi akustik diizenlemelerde
de kullanilabilir. Cilalanma, boya tutma, ¢ivilenme ve vidalanma, agac levha ve diger
malzemelerle kaplanabilme 6zelliklerine sahiptir. Ozel kaliplarla biikiilebildiginden yalniz
tahta ve kontrplak kullanimi yerine degil; mobilya endiistrisi i¢in de daha uygun olmaktadir.
Kimyasal maddelerle dis hava kosullarina kars1 daha dayanikli hale getirilebilmekte, yine bazi
kimyasal maddelerle muamele edilerek mantarlara, boceklere ve yangina karsi dayanimi
arttirllmaktadir (Mugla, 2010).
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Son yillarda hizli bir sekilde artan ahsap esasli odun levhalarin {iretimine paralel olarak
levhalarin kullanim alanlarmi artirmak ve yiizey kalitesini iyilestirmek amaciyla levha
yiizeyleri ¢ok cesitli malzemeler ile kaplanmistir. Yiizey kaplama malzemesi olarak cesitli
ozelliklerde regine emdirilmis a -seliiloz kagitlari, diallylphthalate ile emprenye edilmis
kagitlar, polyester astarlar, polyester lakeler, cesitli goriintimlii agag tekstiirii basilmis astarlar,
lamine edilmis levhalar, PCV folyolar, amino plastlarla kaplanmis vulkanize lifler ve amino
plastlarla kaplanmig kagitlar kullanilmaktadir. Yiizey kaplama isleminin nedenleri arasinda;
laminasyon islemi sonucu yeni bir malzeme meydana gelmesi, levha iiriinlerinin 6zelliklerini
korurken negatif Ozelliklerin giderilmesi, giiclendirici malzemenin laminasyon igerisinde
kullanilmasidir. Kaplama isleminde kullanilan kagit ve diger yiizey kaplama malzemeleri
yapiya c¢ekme, egilme, elastikiyet, asinma gibi mekanik Ozelliklerin yaninda yogunluk,
rutubet, su alma, kalinlik gibi fiziksel 6zellikler ve ¢izilme, asinma, sigara atesi, lekelenme, su
buhar1 dayanimi, ¢atlama vb. teknolojik 6zelliklerde de dirence olumlu yonde artis kazandirir
(Kay1s, 2016; Kayis vd. 2018)).

Bu ¢alismanin amaci 6zel bir firmada tiretilen kaplamanin mdf levha ve yonga levha iizerine
olan fiziksel ve mekaniksel Ozelliklerinin arastirilmasidir. Bu amacgla mdf ve yonga levha
yiizeyine c¢esitli kaplama malzemeleri uygulanmis, calisma kapsaminda, ilgili standartlara
gore hazirlanan test 6rnekleri {izerinde yogunluk, kalinlik artim1 (2 h ve 24 h), su alma (2 h ve
24 h), egilme direnci, elastikiyet modiilii, ¢ekme direnci, ylizey dayanimi ve geri ¢ekme
vidalamas1 (Yan) denemeleri gercgeklestirilmis ve birbiri ile istatistiksel anlamda
kiyaslanmistir.

METARYEL VE YONTEM

Bu calisma Gaziantep’te 6zel bir firmadan temin edilen kaplama malzemelerle, Isik Ahsap
isletmesinde mekanik test laboratuvarinda yapilmistir. Uretim fabrikasinda kullanilan 18 mm
kalinlik 1220 mm genislik ve 2800 mm boyundaki ham mdf ve ham yonga levhalar
kullanilmigtir. Kullanilan ham levha ylizeyine kalinliklart 0,35 mm olan PVC yiizey
kaplamasi ile kaplanmistir. Biitiin deney numunelerinin hepsi ayni tip levhalardan tiretilmistir.
Test icin kullanilan materyaller ilgili standartlar da belirtilen Olciilerde ve sayida ornekler
hazirlanmistir. Bu amagla deney numuneleri i¢in; 18x1220x2800 mm boyutlarinda olan bir
levhadan test 6rnekleri alinmis ve fiziksel ve mekanik 6zellikleri belirlenmistir.
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Sekil 1. Deneylerde kullanilan test 6rnekleri

Testler, asagida yer alan standartlara uygun sekilde ger¢eklestirildi:

-Ozgiil agirlik (yogunluk) testleri: TS EN 323 (1999)
-Su alma ve kalinligina sisme: TS EN 317 (1999)
-Yiizeye dik ¢ekme testi: TS EN 319 (1999)
-Egilme direnci ve egilmede elastikiyet modiili: TS EN 310 (1999)
-Yiizey dayaniklilig testi: TS EN 311 (2005)
-Geri ¢ekme vidalamast: TS EN 320 (1999)
BULGULAR VE TARTISMA

Ozellikle mobilya sektériin temel hammaddelerinden olan lif levha ve yonga levhalarim, bu tiir
kullanim alanlar1 i¢in istenen temel Ozellikleri ham ve lamine (kaplanmis) seklinde secilen
ornekler iizerinden laboratuvarda yapilan testlerin sonuglart ve basit istatistik hesaplamalara
ait veriler bu boliimde tablolar halinde verilmistir. Tablo 1°’de 18 mm kalinliktaki ham yonga
levhalara ait test bulgular1 goriilmektedir.
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Tablo 1: 18mm’lik ham yonga levhalarda elde edilen test bulgulari.

Standart Varyasyon Min. Max.
Testler Ortalama sapma katslaﬁl}}lllsly (%) | deger | deger
Yogunluk (Kg/m?) 652 9.49 1.46 632 662
o 2h 15.69 11.98 11.47 12.49 | 18,95
Kalnhk arumi 0) 5745700 | 3.15 3.15 2622 | 29,14
Su alma (%) 2h 48.52 10.88 10.88 42.24 | 56,92
24 h 79.57 4.07 4.07 75.63 | 86,73
Egilme direnci (N/mm?) 12.55 0.87 6.93 11.52 14
Elastikiyet modiilii (N/mm?) 2666.7 182.04 6.83 2398 2982
Cekme direnci (N/mm?) 0.45 0.03 6.67 0.44 0.50
Yiizey dayanikliligi (N/mm?) 1.17 0.33 28.21 0.97 1.32
Geri ¢ekme vidalamasi (Yan; N) 588 80.57 13.70 475 693

Tablo 1’de verilen degerler arasinda ozellikle kalinlik artimi ve su alma degerleri dikkate
alinmalidir. Kalinlik artiminda 2h %16, 24 h %28 ve su almada 2 h %49, 24 h %80 olarak
Ol¢iilmiistiir. Ham yonga levhalarda, 22 saat suda bekletme sonucunda yaklasik olarak kalinlik
artimlarinda 1.8, su alma degerlerinde ise 1.6 katlik bir artis tespit edilmistir. 2 h ve 24 h ‘lik
Olglim verileri karsilastirildign takdirde, bu tiir materyalin rutubetli kullanim yerlerinde
degerlendirilmesi i¢in kullaniciya fikir verebilir. Akkili¢ (2004) kaplamali yonga levhalarin
yogunluklarinin kaplamasiz yonga levhalara gore daha yliksek oldugunu, bunun nedeninin ise
kaplanan melaminli kagit ve yapistirici olarak kullanilan tutkallarin yogunluklarindan
kaynaklandigin1 bildirmistir. Diger biitiin fiziksel ve mekanik oOzellikler yiikselmektedir.
Lamine yonga levhalarin test edilen 6zelliklerine ait laboratuvar verilerine ait analiz sonuglari
Tablo 2’de goriilmektedir.

Tablo 2: 18 mm’lik Lamine yonga levhalara ait deneysel veriler.

Standart Varyasyon Min. Max.
Testler Ortalama sapma katslaﬁl}}lllsly (%) | deger | deger

Yogunluk (Kg/m?) 673 7.96 1.18 660 684
o 2h 13.45 2.53 2.53 12.7 13.99
Kalnlik artimt (%) /=17 81 2.70 2.70 17.37 | 18.94
Su alma ( %) 2h 22.71 3.12 3.13 59.34 | 65.54

24 h 56.63 1.47 1.47 78.51 82.6
Egilme direnci (N/mm?) 22.39 2.29 10.23 16.59 | 24.38
Elastikiyet modiilii (N/mm?) 4075 158.3 3.88 3691 4224
Cekme direnci (N/mm?) 0.65 0.07 10.77 0.55 0.70
Yiizey dayanikliligi (N/mm?) 1.41 0.40 28.37 0.78 1.84
Gerigekme vidalamasi (Yan; N) 763 107.42 14.08 608 878

Lamine yonga levhalarda o6lgiilen Tablo 2’deki veriler ele alindiginda, levhalarin su ile
iliskileri 6ne ¢ikmaktadir. Kalinlik artiminda 2 h i¢in %14, 24 h i¢in ise % 18’lik, su alma
miktarlarinda ise 2 h icin 23, 24 h % 63 ve 24 h i¢in % 57’lik oranlar hesaplanmistir. Ham
levhalarin aksine, lamine levhalarda 22 saatlik suda bekletilmesi sonucunda kalinlik artiminda
ve su alma ylizdelerinde ortalama 2.50 katlik bir artis ger¢eklesmistir.

62



INTERNATIONAL CONGRESS ON
ENVIRONMENT, DISASTER AND FOREST
October 20-21, 2021 / ADANA, TURKEY
(THE PROCEEDINGS BOOK)

WEB: https://www.ispecongress.org/cevrebilimleriveorman

E-MAIL: ispeckongreleri@gmail.com

Akkilig (1998) tarafindan yapilan bir ¢alismada farkli ylizey malzemeleri ile kaplanmis yonga
levhalarda fiziksel ve mekaniksel 6zelliklerinin ve ylizey kaplama islemlerinin malzemelerde
su alma ve kalinligima sigsme 6zelliklerini olumlu yonde etkiledigini ifade etmistir. Tablo 3’te
ham lif levhalarda elde edilen analiz sonug¢larin1 géstermektedir.

Tablo 3: 18 mm’lik ham lif levhalarda elde edilen hesaplanan analiz sonuglari.

Standart Varyasyon Min. Max.
Testler Ortalama sapma kats?}]nmy (%) | deger | deger

Yogunluk (Kg/m?) 710 6.49 0.91 698 723

o 2h 2.80 8.57 0.06 5.39 6,14

Kalnlik artimt %) 71 6.26 2.72 2.72 6.06 | 6.50
Su alma (%) 2h 15.45 9.58 2.19 24.92 | 29,30
24 h 29.85 1.98 2.97 18.81 | 20.57
Egilme direnci (N/mm?) 33.45 1.98 5.92 30.20 | 36.39
Elastikiyet modiilii (N/mm?) 3201.7 99.88 3.12 3097 3369
Cekme direnci (N/mm?) 0.81 0.12 14.81 0.66 0.98
Yiizey dayanikliligi (N/mm?) 1.45 0.36 29.27 0.68 1.78
Geri ¢cekme vidalamasi (Yan; N) 861 32.95 3.25 955 1064

Ham lif levhalarda sunulan Tablo 3’teki veriler arasinda, 2 ve 24 h’lik kalinlik artim1 degerleri
strast ile %3 ve %6, su alma yiizdeleri ise %15 ve % 30 seklindedir. Bu degerlere gore bir
kiyas yapildigi takdirde, 22 saatlik ilave su ile muameleye karsilik, orneklerin kalinlik
artimlarinda 2,2 kat ve su tutma miktarlarinda yaklagik 2 katlik bir oran hesaplanmistir. Su
alma ve kalimligmma sisme konusunda daha Once yonga levha flizerine farkli yiizey
malzemelerinin kaplanmasi ile ilgili yapilan ¢aligmalarda (Nemli, 1995 ve 2000) yonga
levhalarin farkli ylizey malzemeleri ile kaplanmasin fiziksel ve mekaniksel 6zelliklerindeki
degismeleri, Ozdemir (1996) tarafindan yapilan bir ¢alismada; yiizey kaplama malzemelerinin
yonga levha iizerine etkilerinin olumlu yonde etkilendigini gostermislerdir. Lamine lif
levhalara ait laboratuvar testlerinden hesaplanan analiz sonuglar1 Tablo 4’te goriilmektedir.

Tablo 4: 18 mm’lik lamine lif levhalara ait laboratuvar ol¢iim degerleri.

Standart Varyasyon Min. Max.
Testler Ortalama sapma katslaﬁl}}lllsly (%) | deger | deger
Yogunluk (Kg/m?) 738 3.36 0.46 733 745
o 2h 1.03 291 291 0.01 2,05
Kalnlkartimt (%) 7373 16.09 16.09 291 | 467
Su alma (%) 2h 5.49 7.83 7.83 4.62 6,03
24 h 19.98 5.36 3.57 28.46 | 31,58
Egilme direnci (N/mm?) 36.13 0.65 3.39 18.28 | 20.08
Elastikiyet modiilii (N/mm?) 4699 163.45 3.48 4563 | 4837
Cekme direnci (N/mm?) 0.85 0.13 15.29 0.71 0.105
Yiizey dayanikliligi (N/mm?) 1.61 0.36 29.27 0.68 1.78
Geri ¢ekme vidalamasi (Yan; N) 902 52.57 5.83 799 954

Tablo 4 incelendiginde, lamine lif levhalardan hazirlanan deney numunelerinde, 22 saat ilave
siire ile su ile islem goérmesi sonucunda, 2/24 h orani kalinlik arttiminda 1.8 ve su almada 1.6
degerlerine ulagilir.
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Bu sonuglar, lamine levhalarin higroskopik 6zellikleri bakimindan, hamlara gore daha stabil
oldugunu gostermektedir. Yapilan bir calismada mobilya iiretiminin ana materyali olarak
hizmet eden levha iirlinlerinde (Yonga levha, MDF, Kontrplak vb.), malzeme yiizeyinin
kaplanmas1 ve degerinin arttirilmasi gerek estetik gerekse direng 6zelliklerinin iyilestirilmesi
yoniinden 6nemli oldugu ifade edilmistir (Dongel, 2005).

Ham ve lamine levhalardan elde edilen test 6rnekleri i¢in Tablolar 1-4’te yer alan analiz

sonuglari, Tablo 5’te yonga levhalar ve lif levhalar i¢in ayr1 ayr1 kiyaslanmistir.

Tablo 5: Kompozit levhalarda 6l¢iilen ortalamalara dayali hesaplanan degisim oranlari.

s ) Yonga levha Degisim Lif levha Degisim

Ozellikler Ham i Lamine (%Ays) Ham | Lamine (%A)S)
Yogunluk (Kg/m®) 652 | 673 3.22 710 | 738 3.94

0 2h 15.69 13.45 -14.28 2.80 1.03 -63.21

Kalnbk artimt (%0) 7= 4 =700 T 17.81 | 36.16 | 626 | 3.73 | -40.42

Su alma (%) 2h 48.52 22.71 -53.19 15.45 5.49 -64.47

24 h 79.57 | 56.63 -28.83 | 29.85 | 19.98 -33.07
Egilme direnci (N/mm?) 12,55 22,39 78,41 33,45 36,13 8,01

Elastikiyet modili(N/mm?) | 2667 4075 52,81 3202 4699 46,77
Cekme direnci (N/mm?) 0,45 0,65 44,44 0,81 0,85 4,94
Yiizey dayamkhiligt N/mm?) | 1,17 | 1,41 2051 | 1,45 | 16l 11,03
Geri Cekme vidalamasi (N) 588 763 29,76 861 902 4,76

Tablo 5’e gore, yonga levha orneklerinin kalinlik artimi degerlerinde lamine edilmesi sonucu
2 h suda bekletme sonucu %14, 24 h icin %36, lif levhalarda ise sirasi ile %63 ve %40
oraninda boyut stabilitesinde bir iyilesme tespit edildi. Su alma Ol¢iimlerinde de benzer
sonuclar elde edildi. S6z konusu degerler, yonga levhalarda %53 ve %29, lif levhalarda ise
%64 ve %33’liikk azalmalar hesaplandi. Higroskopik 6zellikler kiyaslandiginda 6rneklerinin
lamine edilmesinin lif levhalarda yonga levhalara nazaran, kalinlik artiminda 22 saat
ortalamasina gore %27 ve su alma degerlerinde %8 daha iyi sonug verdigi sOylenebilir. Ayn1
tablo mekanik 6zellikler bakimindan degerlendirildiginde, lamine islemi egilme direnglerinde
yonga levhalarda lif levhalara gore %70, elastikiyet modiiliinde %6, cekme direncinde %40,
ylizey dayaniminda %9 ve geri ¢ekme vidalamasinda %25 daha olumlu sonuclar verdigi
sOylenebilir.

SONUC VE ONERILER

Ham ve lamine yonga levha ve lif levhalarin karsilastirilmasi: amaciyla hazirlanan fiziksel ve
mekanik test Ornekleri tlizerinde yapilan deney ve istatistik analiz sonuglarinin
degerlendirilmesi ile asagidaki sonuglara ulasildi;

I. Yonga levha test drneklerinin kalinlik artim degerleri bakimindan, lamine edilmis 6rnekler
ham o6rneklere gore 2 saatlik su ile muamele sonucunda %14 ve 24 saatlik islem sonucunda
ise %36 daha diisiik bir deger gostermistir.

II. Ayn1 6rneklerde su alma yiizdelerinde ise 2 h i¢in %53 ve 24 h i¢in %29 daha iyi sonug
elde edilmistir.

III. Lif levha 6rneklerinde ham levhalar, laminelere goére suya daldirma sonucunda 2 saatlik
siirede %63 ve 24 saatlik siirede ise %40 oraninda daha fazla kalinlik artig1 gostermistir.
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IV. Ayni test 6rneklerinin su alma degerlerinin kiyasinda ise ham MDF levhalari, lamine
edilmiglere gore 2 saat suda bekletme sonucunda %64 ve 24 saat suda bekletme sonunda %33
oraninda daha fazla su aldig1 tespit edilmistir.

V. Lamine islemi uygulanmis yonga levhalarin mekanik o6zelliklerinde, egilme direncinde
%78, elastikiyet modiiliinde %53, ¢ekme direncinde %44, ylizey dayanikliliginda %21 ve geri
cekme vidalamasinda da % 30miktarlarinda iyilesmeler saglanmistir.

VL. Lif levhalarin lamine edilmesi ile mekanik 6zelliklerde, egilme direncinde %8, elastikiyet
modiiliinde %47, cekme direncinde %5, ylizey dayanikliliginda %11 ve geri c¢ekme
vidalamasinda da %S5 oraninda daha yiiksek degerler elde edilmistir.

VII. Test oOrneklerinin mekanik oOzelliklerindeki degisim totalde kiyaslandiginda,
laminasyonun yonga levhalarda (%45,2) ve lif levhalara (%15,1) nazaran %30,10 kadar daha
1yl sonug verdigi anlasilabilir.

VIII. Bu bildiriden elde edilen verilerin degerlendirilmesi sonucunda, lamine isleminin
kompozit panellerin (Yonga levha ve lif levhalar) fiziksel ve mekanik 6zelliklerinde énemli
oranda iyilestirmelere neden oldugu, bu nedenle bu tiir iirinlerin ham olarak kullanimlarindan
ziyade, lamine vb {iist yiizey islemlerine tabi tutulduktan sonra kullanilmalarinin hammadde
kaynaklarinin korunmasi ve rantabl olarak isletilmesi bakimindan 6nemli olacagi 6nemle
vurgulanmaktadir.
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OZET

Ahsap iirlinlerin imalatinda en 6nemli sorunlardan biri, malzemenin islenme 6zelliklerini
etkileyen rutubet icerigidir. Rutubet icerigi dikkate alinmadan iiretilen bir ahsap {irlin i¢in
harcanan emek, {iretim hattinda harcanan zaman ve kullanilan hammadde gibi biiyiik maliyet
kayiplar1 olabilir.

Bu calismada, alt1 farkli agac¢ tiirlinden elde edilen ahsap masif malzemelere 130 watt' lik
karbondioksit tiiplii CNC lazer makinesinde liflere dik ve paralel olarak 100 watt gii¢ ve 20
mm/s hiz uygulanarak farkli rutubetlerde lazer kesim derinlikleri arastirilmistir.
Hiicrelerindeki su durumuna gore, tam kuru hal (TKH), lif doygunluk noktasinin (LDN)
altindaki bagli su (BS) hali ve lif doygunluk noktasi lizerindeki serbest su (SS) haline gore
ahsap masif malzemelerin lazerle kesilmesinde rutubete bagli yogunluk artiginin etkileri
incelenmistir.

Sonug olarak, farkli rutubetlerdeki ahsap masif malzemelerin lazer kesimlerinde, agag tiiriiniin
(yaprakli- igne yaprakli), agac cinsinin (6 adet) ve hiicre su durumunun (nem seviyesi), lazer
kesim derinligine etkisini belirlemek i¢in yapilan ¢ok degiskenli dogrusal regresyon
analizinde anlamli sonuglar elde edilmistir. Ancak lazer kesim yonii degiskeninde (liflere dik
ve paralel) %5 hata olasiligi ile istatistiksel olarak anlamli bir sonug elde edilememistir.
Anahtar Kelimeler: Ahsap malzeme, lazer kesim, rutubet igerigi

INVESTIGATION OF THE EFFECT OF MOISTURE LEVEL ON CNC LASER
CUTTING IN SOME WOOD SPECIES USED IN INDUSTRIAL PRODUCTION

ABSTRACT

One of the most important problems in the use of solid wood in the manufacture of wooden
products is the moisture content, which affects the processing properties of the material. For a
wood product produced without considering the moisture content, there are great cost losses
such as the effort spent, the time spent on the production line and the raw materials used.

In this study, laser cutting depths at different humidity were investigated by applying 100
watts of power and 20 mm/s speed to the wood solid materials obtained from six different tree
species in a 130-watt carbon dioxide tube CNC laser machine perpendicular and parallel to
the fibers. The effects of moisture-induced density increase on the laser cutting of wood solid
materials according to the water state in their cells, of the fully dry state (TKH), the bound
water (BS) state below the fiber saturation point and the free water (SS) state above the fiber
saturation point.
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As a result, significant results were obtained in the multivariate linear regression analysis
performed to determine the effect of tree type (leafy - coniferous), tree species (6 pieces), cell
water status (moisture level), laser cutting depth in laser cuttings of solid materials at different
humidity. . However, a statistically significant 5% error probability could not be obtained in
the variable of laser cutting direction (perpendicular and parallel to the fibers).

Keywords: Wood materials, laser cutting, wood moisture

1.GIRIS

Ahsap; tiim yasam siirecinde yer alan sicak dokulu ve ekolojik bir endiistriyel iiriindiir. Bugiin
yeryiiziinde 120.000 gesit bitki mevcut oldugu, bunlardan agag, ¢ali ve bambular olmak {izere
20.000 kadariyla endiistriye yonelik ahsap hammaddesi iiretildigi bildirilmektedir [1]. Ahsap
hammaddesinin 10.000° nin iizerinde farkli kullanim yeri bulundugu ve insanlik tarihinde
kullanilan ilk hammaddelerden birisi oldugu sdylenebilir [2].

Herhangi bir malzemenin islenebilme oOzelliklerini bilmek, onun en 1iyi sekilde
degerlendirilebilmesi icin Onemlidir. S6z konusu aga¢ malzeme oldugunda karakteristik
ozelliklerinin bilinmesi daha da 6nem kazanmaktadir. Cilinkii aga¢ malzeme, diger ana
miihendislik malzemelerinden daha karmasik ve anizotropik bir yapidadir [2]. Ote yandan
lazer isleme parametreleri ¢ok yonlii bir silire¢ oldugundan, ahsap mekanizmasini
derinlemesine karakterize etmek esastir ve daha yiiksek verim elde etmek i¢in, uygun isleme
parametre kombinasyonunu kesfetmek biiylik bir zorunluluktur [3]. Lazer kesim, lifler
arasindaki bag1 yakarak koparma anlamina geldiginden, masif malzemenin lif yapis1 islenme
amacina uygun dogrultuda incelenmelidir.

Ahsap, hiicre adi verilen ¢ok sayida kiiclik birimlerden meydana gelmistir. Odunsu bir
hiicrede dista hiicre ¢eperi, ¢eper ilizerinde bir hiicreden diger hiicreye besi suyu akisini
saglayan cok kiiciik acikliklar (gecitler) ve ortada hiicre boslugu (liimen) bulunmaktadir.
Hiicreler ¢esitli sekillerde bir araya gelerek odun kitlesini olustururlar [4].

Bugiine kadarki siiregte ahsap islemede, her ne kadar el aletleri kullanilsa da, bu baghlik
makinelesmenin artmasiyla azalirken, son zamanlarda bilgisayar kontrollii makinelerle
birlikte yerini artik bilgi ve teknolojiye birakmaya baslamistir. Diinyada lazer 1960’larda
kesfedilmistir. Gelismis iilkelerde lazer teknolojisi ¢elik, metal, fiber, plastik vb. Endiistrilerde
genis uygulama alanlar1 bulmus ve bu malzemelerin lazerle islenmesi arastirilmigtir. Bunun
yaninda ahsap malzemelerin, iiretim sektorlerindeki 6nemi aciktir. Lazer, ahsap sektoriine
sonradan girmis olmakla beraber, hizla yayilarak sadece ahsap islemeye yonelik lazer
makineleri iretilir olmustur. Bu gelismeler lazerle ahsap islemeye yonelik akademik
caligmalar1 ihtiyac haline getirmistir [5]. Ahsabin rutubet iceriginin lazer kesime etkisi ile
ilgili literatlirdeki oldukca smirli sayidaki ¢alismalar incelenmistir. Ahsap malzeme
yogunlugu ve nem igeriginin lazer islemeye etkileri [6], cam agacinin lazer kesiminde rutubet
iceriginin etkileri [7], thlamur agaci, yumusak akcaagac, visne, siyah ceviz ve sert akcaagacta
rutubet iceriginin lazer kesime etkisi [8] konularinda arastirmalar yapilmistir. Ancak bu
caligmalardaki agiklamalar ahsap malzemenin sadece hava kurusu rutubet ve doymus hal
rutubetiyle sinirl kaldigi, ahsap malzemenin hiicresel yapist i¢in énemli olan lif doygunluk
noktasiyla iliskilendirilmedigi, yaprakli ve igne yaprakl tiirlerin anatomik yap1 farliliklarinin
dikkate alinmadig1, her agag tiirii kendi icinde degerlendirildigi, sadece liflere paralel kesimde
caligmalar yapildig1 belirlenmistir.
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Bu ¢alismada ise, li¢li tanesi igne yaprakli, li¢ tanesi de yaprakli olmak iizere alt1 farkli agag
tiirtinden elde edilen ahsap masif malzemelere CNC lazer makinesinde, liflere dik ve paralel
olarak hiicrelerindeki su durumuna gore, tam kuru hal (TK), lif doygunluk noktasinin (LDN)
altindaki bagli su (BS) hali ve lif doygunluk noktasi {izerindeki serbest su (SS) haline gore
ahsap masif malzemelerin lazerle kesilmesinde rutubet kaynakli yogunluk artisinin etkileri
tiim degiskenler agisindan karsilagtirilarak incelenmistir.

2. MATERYAL VE METOT

2.1. Materyal

Calismada 3 tiir yaprakli aga¢ ve 3 tiir igne yaprakli aga¢ olmak tizere toplam 6 farkli agac
tiirti kullanilmigtir. Ahsap tiirlerinin %12 rutubet diizeyindeki hava kurusu halde yogunluklar
kayinda 0.652 g/cm?, goknarda 0.651 g/cm?, cevizde 0.619 g/cm?, sedirde 0.567 g/cm?,
saricamda 0.441 g/cm?® ve kavakta 0.393 g/cm® olarak Olgiilmiistiir. Agaclarin diizgiin
govdelerinden elde edilen gogiis seviyesinden itibaren 100 cm uzunluktaki gévde kismindan
ornekler alinmistir. Yaklasik 25 cm capindaki tomruklarin kapak tahtasi alindiktan sonraki
diri odun kisimlar1 kullanilmistr.

Calismada kullanilan 130 watt gii¢ ¢ikish, karbondioksit gazli, su sogutmali, 1,5 mm nozul
capli ve 10,6 um dalga boyunda CNC lazer isleme makinesi kullanilmigtir. Ayrica ¢calismada
lazer kesim derinliklerini dlgmek i¢in 0,02 mm hassasiyetli dijital derinlik Ol¢iim aleti ve
biiyiite¢ (5x) kullanilmistir.

2.2. Metot

(Calismada ahsap Orneklerine lazer tiipii bulunan CNC lazer makinesinde, makine islem
fonksiyonlarindaki siirliliklar da dikkate alinarak, %100 watt giiciinde, 20 mm/s hizinda ve 5
mm nozul yiiksekliginde sabit parametrelerde kesme islemi uygulanarak, sadece malzeme
parametreleri iizerinden ¢alisma yapilmasi hedeflenmistir.

Alt1 farkli (kaymn, kavak, ceviz, saricam, sedir, goknar) agac tiirlinlin diri odun kismindan
2x2x3 cm boyutlarinda elde edilen masif malzemeler tam kuru hal dlgiimleri igin TS 2472’ye
gore kurutma dolabina konmustur [9]. Sicakligr 103 £ 2 °C’ye cikarilarak 6rnek agirliklarinin
sabit hale gelmesini miiteakip, dolaptan ¢ikarilan 6rneklerin sogumalar1 saglanmistir. Daha
sonra da agirliklar1 ve ii¢ yondeki boyutlart oOlgiilerek asagida (2.1)° deki formiille
yogunluklar1 hesaplanmustir.

Do = %(gr/cmﬂ (2.1)
Burada;

Do: Tam kuru yogunluk (gr/cm?)

Wo: Tam kuru agirlik (gr)

Vo: Tam kuru hacim (cm?)’dir.

Her agac tiirtinden 3 ‘er adet 6rnegin lazer kesim kabiliyetleri incelenmistir. Ahsap masif
malzemelerin tam kuru hal yogunlugundaki deney diizenegi asagida Sekil 2.1 ‘de
gosterilmistir.
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Sekil 2.1. Ahsap masif malzemelerin tam kuru haldeki lazer kesim 6rnekleri

Hiicredeki bagli suyun lazer kesim etkisini belirlemek i¢in, 2x2x3 cm boyutlarinda hazirlanan
deney pargalar1 klima dolabinda 22 °C’de ve %70 bagil nemde degismez agirliga gelinceye
kadar kondisyonlanmigtir. Lazer kesimde kullanicilara uygulanabilir olmasi agisindan
dogrudan rutubet diizeyi yerine, rutubet etkisiyle elde edilen yogunluk degeri esas alinmistir.
Yogunluk acisindan degerlendirme yapabilmek i¢in, agirliklar1 ve li¢ yondeki boyutlar
Olgtilerek asagidaki (2.2)’ deki formiille yogunluklar: hesaplanmstir.

DB = > (g/em’) (2.2)
Burada;

DB: Bagli su 6l¢tim diizeyi yogunlugu (gr/cm?)

WB: Bagli su 6l¢ciim diizeyi agirlig: (gr)

VB: Bagli su 6l¢iim diizeyi hacmi (cm?)’dir.

Daha sonra deney parcalar1 degismez agirliga gelinceye kadar su igerisinde bekletilmistir.
Tam kuru agirliga ve hiicre ¢eperindeki bagli suya oranla, hiicre liimeninde bulunan serbest
suyun lazer kesimine etkisinin anlagilmasi amag¢lanmigtir. Ancak lazer kesimde kullanicilara
uygulanabilir olmas1 agisindan dogrudan rutubet diizeyi yerine, rutubet etkisiyle elde edilen
yogunluk degeri esas alinmistir. Yogunluk acisindan degerlendirme yapabilmek igin,
agirliklar1 ve ii¢ yondeki boyutlar Olgiilerek asagida (2.3)’ deki formiille yogunluklari
hesaplanmustir.

Ds = “]NTS (g/em?) (2.3)
Burada;

Ds: Serbest su d6l¢liim diizeyi yogunlugu (gr/cm?)

Ws: Serbest su ol¢iim diizeyi agirligi (gr)

Vs: Serbest su 6l¢iim diizeyi hacmi (cm?)’dir.

Kayin masif malzemenin bagli su ve serbest su diizeyinde lazerle kesilmis deney Ornekleri
asagida Sekil 2.2 ‘de gosterilmistir.
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Sekil 2.2. Serbest su ve bagli su durumunda uygulanan lazer kesim goriintiisii

3.BULGULAR

Ahsap masif malzemelerinin hiicrelerindeki su durumuna gore tam kuru hali (TK), lif
doygunluk noktasi (LDN) altindaki bagli su (BS) hali ve LDN f{izerindeki serbest su (SS)
halinin rutubete bagli yogunluk artisinin lazer kesimine etkileri arastirilmistir. Yogunluk-
rutubet iliskilerinin lazer kesim derinligine ait bulgular asagida Cizelge 3.1° de gosterilmistir.

Cizelge 3.1. Masif malzemelerinin lazer kesim derinlikleri

Agag Hiicre Su | Yogunluk | Liflere Dik | Liflere Paralel
o R
Tiirleri Durumu | (g/cm?) < 1SD X D

Tam Kuru | 0.58 4.25(0.46| 4.16 | 0.73
Kaymn | Baglh Su 0.68 4151041 | 4.13 | 0.58
Serbest Su| 0.96 3.5610.32| 3.63 | 0.63
Tam Kuru |  0.55 4.8210.79 | 4.60 | 0.62
Ceviz | Bagli Su 0.65 4.30[0.54 | 438 | 0.64
Serbest Su| 0.95 3.5810.25] 2.72 | 0.25
Tam Kuru| 0.36 6.260.19| 528 | 0.69
Kavak | Baglh Su 0.41 5.8810.27| 5.14 | 0.58
Serbest Su| 0.79 14.760.22| 3.23 | 0.13
Tam Kuru| 0.39 5831027 | 5.83 | 0.32
Saricam | Bagli Su 0.46 4.56 1027 | 4.58 | 0.34
Serbest Su| 0.77 5.02]10.51| 3.85 | 0.56
Tam Kuru | 0.51 5.0810.74| 594 | 0.89
Sedir | Bagli Su 0.60 5.1810.25| 6.00 | 0.80
Serbest Su| 0.92 338 09 | 2.50 | 0.10
Tam Kuru | 0.58 53210.67| 5.55 | 0.63
Goknar | Bagli Su 0.68 6.5010.78 | 7.48 | 0.85
Serbest Su| 1.00 [4.08]0.83| 4.00 | 0.36
SD: Standart Sapma

Yaprakli Agaglar

Igne Yaprakli Agaclar

Yaprakli aga¢ masif malzemelerin hiicrelerindeki su durumuna gore, tam kuru hal (TKH),
bagli su (BS) ve serbest su (SS) hallerindeki yogunluk-kesim derinligi iliskisi asagida Sekil
3.1” de gosterilmistir.
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Sekil 3.1. Masif malzemelerin rutubete baglh yogunluk-kesim derinligi iliskisi

Yukaridaki Sekil 3.1 incelendiginde, yaprakli aga¢ masif malzemelerin hiicrelerindeki su
durumu yogunluklarina gore, liflere dik ve paralel lazer kesim derinlikleri goriilmektedir.
Genel olarak ahsap masif malzemelerin rutubete bagli yogunluk artiglariyla lazer kesim
derinlikleri arasinda ters orantili olarak iliskili oldugu saptanmustir.

Baska bir ¢alismada, yogunlugu 0.45 gr/cm? thlamur agacindan elde ettigi hava kurusu hal ve
24 saat suda bekletilmis iki grup deney Orneklerine 1550 watt giiciinde ve 6.77 ile 16.77
cm/sn arasindaki yedi farkli oranda hiz uygulanarak lazer kesim yapilmistir. Ortalama
degerlere gore 1slak numunelerin kesim performanslarinin %2 civarinda zayifladigini
aciklanmustir [8]. Literatiirdeki bu sonug, bu calismadaki bulgularla rutubetin etki yonii olarak
ortlismekle beraber, yiiksek giiclerde kesim yapildigindan dolay1 sayisal oranlar oldukg¢a farkli
degerler vermistir.

Yukaridaki Cizelge 3.1° e bagl olarak, ¢aligmada kullamlan Igne yaprakli ahsap masif
malzemelerin hiicrelerindeki su durumuna goére, tam kuru hal (TKH), bagli su (BS) ve serbest
su (SS) hallerindeki yogunluk-kesim derinligi iliskisi asagida Sekil 3.2” de gosterilmistir.
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Sekil 3.2 Masif malzemelerin rutubete bagli yogunluk-kesim derinligi iligkisi
Yukaridaki Sekil 3.2 incelendiginde, igne yaprakli agactan elde edilen masif malzemelerin

hiicrelerindeki su durumu yogunluklarina gore, liflere dik ve paralel lazer kesim derinlikleri
goriilmektedir.
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Hem liflere dik kesimlerde hem de liflere paralel kesimde hiicre ¢eperindeki bagl su, yiiksek
yogunluklu ahsap tiirlerinde kesim derinligini daha da artirmistir. Bunun nedeni, yiiksek
yogunluklu igne yaprakli agaglarin hiicre ¢eperlerinde bulunan ekstraktif maddeler, sedir ve
goknar masiflerinin hiicre c¢eperlerinde daha az su bulundurarak, daha az rutubete bagl
hacmen daralma 6zelligi de kazandirmakla [2], lazer 1sinlarinin daha iyi kesim performansina
sahip olmasini saglamis olabilir.

Baska bir ¢alismada, ¢am agacinda rutubet igeriginin liflere dik ve paralel lazer kesimine
etkisini arastirllmistir. Hava kurusu halde numuneler 0.55 gr/cm?® yogunlukta, 1slak numuneler
ise bir hafta suda bekletilerek 0.95 gr/cm® yogunlukta Ol¢iim yapilmistir. Yani kuru ve
rutubetli yogunluk farki %42 oraninda ¢alisilmistir. Bu farkin rutubetle ters orantili olarak
kesim derinligini %270 azalttii, yani bir birim rutubete bagli yogunluk artisinin, kesim
derinligini 6.4 birim zayiflattigi beyan edilmistir [7].

Bu caligmada ise, sarigam masifinde bagl su diizeyinde numuneler 0.46 gr/cm® yogunlukta,
1slak numuneler ise 0.77 gr/cm?® yogunlukta Ol¢iim yapilmistir. Yani kuru ve rutubetli
yogunluk farki %40 olarak c¢alisilmistir. Bu fark, rutubetle ters orantili olarak kesim
derinligini hem liflere paralel yonde hem de liflere dik yonde yaklasik %14 azaltmistir. Yani
tic birim yogunluk artisi, kesim derinligini yaklasik bir birim zayiflattig1 belirlenmistir. Bu
degerlere gore iki ¢alismanin bulgularinin birbiriyle rutubet-kesim derinligi iligkisi
bakimindan paralellik sagladigi, ancak bu iligkinin sayisal oraninin birbirinden oldukg¢a farkli
oldugu goriilmiistiir.

Masif malzemelerin farkli rutubetlerdeki lazer kesimlerinde, agac¢ cinsi (yaprakli-igne
yaprakli), agag tiirii, hiicre su durumu, kesim yonii degiskenlerinin, lazer kesim derinligine
etkisini belirlemek icin, cok degiskenli dogrusal regresyon analizi yapilmistir. Kesim yonii
degiskeni (p=0.134) istatistiksel olarak anlamsiz oldugundan analize katilmamistir. Diger
degiskenlere ait analiz sonuglar1 agagidaki Cizelge 3.2° de gosterilmistir.

Cizelge 3.2. Farkli rutubette lazer kesim derinligine ait ¢oklu regresyon analiz sonuglari

Degiskenler Beta(B) | *Beta(B) | Kismi Korelasyon(pr) | Onem diizeyi
Kontrol sabiti 5.839 |- - 0.000
Agag Cinsi -0.673 | -0.176 -0.283 0.010
Agac Tiirii 0.421 | 0.585 0.357 0.000
Hiicre su Durumu | -0.775 | -0.624 -0.575 0.000

*Standartlastirilmistir.

Yukaridaki Cizelge 3.2 deki analiz sonuglarina gore, agag tiirii kesim derinligini olumlu ve
anlamli olarak %13 (pr? =0.127) etki diizeyinde etkilemistir. Agac cinsi de@iskeni %8
(pr’=0.080), hiicre su durumu %33 (pr’=0.330) etki biiyiikliigiinde lazer kesim derinligini
olumsuz ve anlamli olarak etkilemistir. Yapilan regresyon analiz modelinin, %95 diizeyinde
giivenilir oldugu (p<0.05), ve rutubete bagli kesim derinligi degisiminin %41’ inin
(R%udjustad=0.406)  bagimsiz  degiskenler tarafindan aciklandign  bulunmustur. Masif
malzemelerin lazer kesiminde, bagimsiz degiskenlerin, kesim derinligi ile etkilesim grafigi
asagida Sekil 3.1° de verilmistir.
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Sekil 3.1. Bagimli-bagimsiz degiskenlerin etkilesimi

Yukaridaki regresyon analizi sonucunda anlamli farklarin olustugu degiskenlerde, degiskenin
farklilik olusturan ve olusturmayan gruplarini belirlemek igin, agag tiirii ve hiicre su durumu
degiskenlerinin grup farkliliklarini belirlemede Kruskal-Wallis testi yapilmistir. Agag cinsi
(yaprakli-igne yaprakli) degiskeninde sadece iki grup oldugu i¢in Mann-Whitney U testi
yapilmigtir.

Yapilan Kruskal-Wallis testi sonucunda, istatistiksel olarak kayin ve ceviz masifleri ile kavak,
saricam ve goknar agag tiirleri arasinda, anlamli bir fark elde edilmistir. Diger agac tiirleri
arasinda anlamli bir farklilik bulunmamastir. Hiicre su durumu degiskenindeki tam kuru hal ve
bagli su gruplari arasindaki fark anlamsiz, serbest su grubu ile diger gruplar arasindaki farkin
ise anlamli oldugu saptanmistir. Ayrica, yapilan Mann-Whitney U testi sonucunda istatistiksel
olarak agac cinsi degiskenindeki yaprakli ve igne yaprakli gruplar arasinda anlaml bir fark
bulunmustur.

Asagidaki Sekil 3.2.a° da agag tiirii, Sekil 3.2.b” de hiicre su durumu ve Sekil 3.2.c’ de agag
cinsi degiskenlerinin grup ortalama degerleriyle birlikte anlamlilik iliskileri verilmistir. Agac
tiirli gruplar1 arasinda rutubete bagli yogunluk bakimindan diger gruplarla en az farkliligi,
homojenlik anlaminda sedir masifi gostermistir.
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Sekil 3.2. Masif malzemelerin farkli rutubetlerdeki kesim derinligine ait grup iligkileri
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4. SONUCLAR

Kayim, goknar, ceviz, sedir, saricam ve kavak masif malzemelere, tam kuru halde, lif
doygunluk noktast altindaki bagli su halinde ve lif doygunluk noktasi iizerindeki serbest su
halinde, liflere dik ve paralel olarak 100 watt gii¢ ve 20 mm/s hiz uygulanarak lazer kesim
derinlikleri incelenmistir. Asagida Sekil 4.1° de masif malzemelerin rutubet degisimleriyle
olusan farkli yogunluklardaki ortalama lazer kesim derinlikleri verilmistir.
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Sekil 4.1. Yogunluk ve rutubet iligkililerinin lazer kesimine ait sonuglar

Tam kuru haldeki masif malzemeler, hiicre ¢eperlerinde bulunan bagli sudan dolay1 tam kuru
hale gore %14’ lilkk yogunluk artisina neden olmustur. Bu artisin ahsap masif malzemelerin
liflere paralel lazer kesim kabiliyetini %3,4 artirdigy, liflere dik kesimde ise, %1,7 zayiflattig
tespit edilmistir.

(Calismadaki deney sartlarinda, hiicre liimenlerinde bulunan serbest su, bagli su yogunluk
Ol¢iim diizeyine gore yaklasik %57 yogunluk artisina sebep olmustur. Bu artis ahsap masif
malzemelerin liflere dik lazer kesim kabiliyetini %21, liflere paralel lazer kesim kabiliyetini
%38.,5 zayiflatmistir. Rutubet degisimlerinin genel olarak liflere dik kesimden, liflere paralel
kesimde daha etkili oldugu saptanmustir.

Masif malzemelerin farkli rutubetlerdeki lazer kesimlerinde, agac¢ cinsinin (yaprakli-igne
yaprakli), aga¢ tiiriiniin ve hiicre su durumunun, lazer kesim derinligine etkisini belirlemek
icin yapilan istatistiksel analizde anlamli sonuclar elde edilirken, kesim yonii degiskeninde
anlamli bir sonug elde edilememistir.

TESEKKUR: Bu calisma Kahramanmaras Siit¢ii imam Universitesi Bilimsel Arastirma
Projeleri Koordinasyon Birimi (BAP) tarafindan (Proje No: 2019/5-10 D) desteklenmistir.
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DIAMETER DISTRIBUTION OF CALABRIAN PINE STANDS IN MADRA,
WESTERN TURKEY

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

Abstract

Knowledge about diameter distribution of the forest stands is of great importance to obtain
information about the dynamics of forests, especially in the growth and yield studies and
multi-purpose planning approach. Diameter distribution models are important components
that serve this purpose. In this study, diameter distributions of Calabrian pine (Pinus brutia
Ten.) forest stands located in Madra Planning Unit were investigated and modeled by using
six different probability density functions including Johnson’s Sg, 2-parameter Gamma, 3-
parameter Gamma, Normal, 2-parameter Weibull and 3-parameter Weibull. Data were
obtained from 109 temporary sample plots in even-aged and pure Calabrian pine stands.
Three different statistical criteria and ranking were used to determine the most successful
model. According to the ranking results, Johnson’s Sg was found as the most successful
probability density function overall. Besides, the most successful model overall following
Johnson’s SB was determined as 2-parameter Weibull probability density function. When the
model successes were compared in terms of the stand types, rank values of the 2-parameter
Weibull were calculated closed to the Johnson’s Sg especially for the mature stands. Among
the six functions, the functions with the most unsuccessful results were determined as 2-
parameter Gamma and 3-parameter Gamma.

Keywords: Calabrian pine, Diameter distribution, Johnson’s Sg, Madra
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OZET

Ortiialt yetistiriciligi ilk baslarda liiks ve pahali bir is gibi goriilmektedir. Ancak son yillarda,
ortiialti meyve ve bag yetistiriciligi likks degil, yetistiriciligi siirlandiran iklim faktorleri
sebebiyle bazi alanlarda zorunluluk oldugunu, yakin gelecekte ise iklim degisiklikleri
nedeniyle daha biiyiik alanlar i¢in de bir zorunluluk haline gelecegini sdylemek miimkiindiir.
Iklim faktérlerinin yaninda diinya niifusunun da hizla artmasiyla gidalara duyulan ihtiyaglar
ve insanlarin mevsimi disinda yetisen tiriinlere talepleri de artmaktadir. Bu sorun ve taleplerin
artmastyla tim diinyada oldugu gibi iilkemizde de yeni iiretim yollar1 aranmis, iiriin ve
kalitenin artirilmasi i¢in ¢alismalar yapilmaya baglanmistir. Nitekim diinya ¢apinda ticaretteki
rekabet de giderek farkli yetistirme sistemlerini zorunlu kilmaktadir. Daha 6nceleri bilimsel
bir yaklagim olarak goriilen Ortiialti meyve ve bag yetistiriciligi bugiin diinyanin birgok
yerinde (Cin, Sili, Yeni Zelanda, Almanya, Isve¢, Norveg) yapilmaya baslanmis, bu isin
teknik yoniinii iistlenen sirketler olusmus, hatta iilkemizde de 6ncii girisimcilerin katkilariyla
yeni girisimler yapilmaya baslanmistir.

Tiirkiye’de oOrtiialt1 meyve ve bag yetistiriciliginde ilk akla gelen bolge Akdeniz Bolgesidir.
Muz, cilek, {iziim, erik, kayist ve seftali gibi iirlinler oOrtiialtinda yetistirilmektedir. 2020
yilinda Ortiialti meyve ve bag yetistiriciliginin en fazla yapildig1 iller ise Mersin ve
Antalya’dir. Ulkemizde ortiialti meyve ve bag yetistiriciliginde algak ve yiiksek tiineller,
plastik ve cam seralar kullanilmaktadir. Tiirkiye’nin cografi sartlari, konumu ve bunlarin
sonucu olarak da oOrtiialt1 yetistiriciligindeki yiiksek potansiyeli géz Oniine alindiginda,
gelecekte Ortiialtt tiretiminin  hizla artarak ihracatimizda 6nemli bir yer tutabilecegi
sOylenebilir.

Anahtar Kelimeler: Ortiialti, Meyve, Asma, Verim, Uretim alani

AN OVERVIEW OF GREENHOUSE FRUIT AND VINEYARD CULTIVATION OF
TURKEY

ABSTRACT

Greenhouse cultivation is initially seen as a luxury and expensive work. However, in recent
years, greenhouse fruit and vineyard cultivation will not be a luxury but will be necessary in
some areas due to climatic factors limiting cultivation. In the near future, it is possible to say
that it will become a necessity for larger areas due to climate changes. With the rapid increase
in the world population and the climatic factors, the demands of the people for the products
grown out of season are also increasing together with the food needs. With the increase in
these problems and demands, new production ways have been sought in our country as well
as in the whole world, and studies have been started to increase the crop and quality.
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Competition in trade around the world is increasing and necessitating different cultivation
systems. Greenhouse fruit and vineyard cultivation, which was previously seen as a scientific
approach, has started to be done in many parts of the world (China, Chile, New Zealand,
Germany, Sweden, Norway) and companies that undertake the technical side of this business
have been formed. Even new initiatives have started in our country with the contributions of
pioneer entrepreneurs.

The first region that comes to mind in greenhouse fruit and vineyard cultivation in Turkey is
the Mediterranean Region. Products such as bananas, strawberries, grapes, plums, apricots,
and peaches are grown under greenhouses. The provinces with the highest greenhouse fruit
and vineyard cultivation in 2020 are Mersin and Antalya. Low and high tunnels, plastic, and
glass greenhouses are used in our country's greenhouse fruit and vineyard cultivation.
Considering Turkey's geographical conditions, location, and as a result, its high potential in
greenhouse cultivation, it can be said that greenhouse production will increase rapidly in the
future and have an important place in our exports.

Keywords: Greenhouse, Fruit, Vine, Yield, Production area
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OZET

“Kent ormani” terimi gegen yiizyilin ortalarindan itibaren kullanilmaya basladiginda, hig
siiphesiz, bugiinkii anlamindan ve {istlendigi fonksiyondan oldukca uzakti. Ozellikle, diinya
niifusunun kentlerde toplanmaya baslamasi ile, kent ormanciliginin 6nemi beklenenden daha
hizl1 bir artis gostermistir. Niifus artisinin beklentilerin iizerinde seyretmesi sonucu olusan
“niifus yogun kent”, metropoliten kent” veya “mega kentlerin” olusturdugu baskiya paralel
olarak, kent sakinlerinin “refah ve kiiltiir” diizeyinin yiikselmesi ile rekreasyon alanlarina
duyulan ihtiya¢ da artmistir. Gelismis llkelerde Oneminin anlasilmas: ile birlikte, kent
ormanlarinin tesisi 1970°li yillara kadar uzanirken, Tiirkiye’de modern anlamda “kent
ormanlarmin tesisine” ancak 21. ylizyilda bagslanabilmistir. Bu siirecin bir sonucu olarak,
Tiirkiye’nin niifus bakimindan ilk 20 ili arasinda yer alan Kahramanmaras’ta iki adet kent
ormani tesis edilmistir. Ik kent ormam (Kahramanmaras Kent Ormani) 2005 yilinda kentin
kuzeyinde Ahir Dagi eteklerinde, ikincisi (Kahramanlar Kent Ormani) ise 2009 yilinda sehrin
batisinda Ceyhan nehri {lizerine kurulan Kilavuzlu baraji kenarinda konumlandirilmistir. S6z
konusu kent ormanlar1 hakkinda sinirh sayida arastirma yapilmis, 6zellikle kent ve sakinlerine
sagladigr katkilar yoniinden yeterli bir ¢aligmaya rastlanilmamistir. Bu agiklama ve bilgiler
dogrultusunda, bu bildiri ile Kahramanmaras kent ormanlarinin, “ormancilia katkilarinin” ve
“sosyokiiltiirel c¢evreye etkilerinin” irdelenmesi amaglanmistir. Kahramanmaras kent
ormanlari, agaglandirma bakimindan diinya ¢apinda bir degere sahip “Kahramanmaras yesil
kusak projesi” kapsam alaninda yer almaktadir. Bu projenin katkilarinin bir sonucu olarak,
Kahramanmaras, il bazinda Tiirkiye ortalamasinin (%28) tizerinde (%40) bir orman alanina
sahip olmustur. Bu bildiride, kent ormanlarinin, sehir ormanciligina katkilari farkli yonlerden
degerlendirildi. Yine, kent ormanlarinin “giiniimiizde” ulastig1 seviyelerine bagli olarak,
ormanciliga olan katkilarina nazaran daha énemli kabul edilen sosyo-kiiltiirel ¢cevreye etkileri
de bildiri kapsaminda muhtelif agilardan ele alindi. Ayni1 zamanda kent ormanlarinin, bu
tesislerden istifade eden bireylerin moral ve motivasyonlarinin yiikseltilmesi sureti ile beden
ve ruh sagliklarina yaptig1 katkilarin, bu tiir alanlarin toplumsal hayatta iislendikleri sosyal
fonksiyonlarin ne derece 6nemli oldugu da ortaya kondu.

Anahtar Kelimeler: Kahramanmaras, kent ormani, ormancilik, sosyokiiltiirel ¢cevre
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EXAMINATION OF URBAN FORESTS (IN THE CASE OF KAHRAMANMARAS)
IN TERMS OF FORESTRY AND SOCIOCULTURAL ENVIRONMENT

ABSTRACT

When the term "urban forest" began to be used from the middle of the last century, it was
undoubtedly quite far from its present meaning and function. Especially with the onset of the
global population to gather in the city it has increased the importance of urban forestry faster
than expected. Parallel to the pressure created by the "population dense city", metropolitan
city or "mega-cities", which are the result of the population increase being above
expectations, the need for recreation areas has also increased with the increase in the welfare
and culture. With the understanding of its importance in developed countries, the
establishment of urban forests dates back to the 1970s, while the modern sense of
"establishment of urban forests" in Turkey could only be started in the 21st century. As a
result of this process, two urban forests were established in Kahramanmaras, which is among
the top 20 provinces of Turkey in terms of population. The first urban forest (Kahramanmaras
Urban Forest) was located on the skirts of Ahir Mountain in the north of the city in 2005, and
the second (Kahramanlar Urban Forest) was located on the edge of the Kilavuzlu dam, which
was built on the Ceyhan river in the west of the city in 2009. A limited number of studies
have been made about the urban forests in question, and there has not been enough study
especially in terms of the contributions they provide to the city and its inhabitants. In line with
this explanation and information, with this paper, it is aimed to examine the "contributions to
forestry" and "the effects on the socio-cultural environment" of the urban forests of
Kahramanmaras. Kahramanmaras urban forests are included in the scope of the
"Kahramanmaras green belt project”, which has a worldwide value in terms of afforestation.
As a result of the contributions of this project, Kahramanmarag has a forest area (40%) above
the Turkey average (28%) on a provincial basis. In this paper, the contributions of urban
forests to urban forestry were evaluated from different aspects. Depending on the level
reached by urban forests "today", their effects on the socio-cultural environment, which are
considered more important than their contributions to forestry, were also discussed from
various perspectives within the scope of the paper. At the same time, the contribution of urban
forests to physical and mental health by raising the morale and motivation of individuals
benefiting from these facilities, and the social functions of such areas in social life were
revealed.

Keywords: Kahramanmaras, urban forest, forestry, sociocultural environment

GIRIS

Kent ormanlari, halkin yaygin olarak kullanmakta oldugu “mesire yerlerine” veya daha
giincel ifadesi ile “orman i¢i dinlenme yerlerine” bazi fonksiyonlarin eklenmesi sonucu
olusmustur. “Kent ormani” ifadesinin Diinya’da ilk ortaya c¢ikist 1965 yillarina kadar
uzanmaktadir (Randrup et al., 2005; Konijnendijk, 2003). Kent ormanlarinin Tiirkiye’de tesis
edilmeye baslandigi donemler ise 1990’11 yillarin ortalarina rastlamaktadir (Saglam ve
Elvan,2017; ). Konu 1985 yilinda ¢ikarilan “31.10.1985 Tarih ve 3234 Sayili Orman Genel
Midiirliigii Teskilat ve Gorevleri Hakkinda Kanun Hiikmiinde Kararnamenin Degistirilerek
Kabulii Hakkinda Kanun™ ile Tirkiye’nin resmi giindemine girmistir. Ancak, Tiirkiye’de
giincel manada kent ormanlarinin kurulusu, 21. yiizyilda baglamistir.
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Baslangicindan bugiine “Tiirkiye’de kent ormanlarinin statiisii ve durumu” defaten yayinlanan
kanun ve yonetmeliklerde (Onemlileri: 3224 ve 5531 sayili kanunlar, 2006 ve 2013 tarihli
Mesire yerleri yonetmelikleri) yer almaktadir. Saglam ve Elvan (2017)’de konuyu detayl
olarak ele almistir.

1960 yilinda diizenlenen 5. Diinya Ormancilik Kongresinden ¢ikan sonuglardan biriside,
ormanlarin sadece ekonomik fayda saglayan yerler olarak degil, toplumsal olarak sosyal
cevreye olan etkisi sebebiyle rekreasyon yerleri olarak da istifade edilmesi konusudur
(Boydak ve Ozhan, 1997). Bu sonug neticesinde ortaya ¢ikan kent ormani anlayisinin sosyal
cevresine biiylik katkilari olmustur. Bireysel olarak kent halkinin ruhsal degerlerine biiyiik
yararlar saglamasiyla birlikte toplumsal olarak kent insanin psikoloji, egitim ve kiiltiir
kavramlarinin gelistirilmesinde 6énemli roller oynamaktadir.

Nihayet, bu bildiri ile kent ormanlarinin ormancilik agisindan ne tiir katkilarinin olabilecegi
ve bu katkilara dayali olarak topluma sosyokiiltiirel ¢evre ile ilgili olarak etkilerinin neler
olabilecegi tizerinde durulmustur.

MATERYAL VE YONTEM

Bu bildiri de caligma alani olarak, Kahramanmaras Orman Boélge Miidiirliigii tarafindan
Kahramanmaras Belediyesine kiralanan, Kahramanmarag’ta tesis edilen “Kahramanmaras
kent orman1 (Sekil 1a)” ve “Kahramanlar kent ormani (Sekil 1b)” secildi ve bu alanlar konu
kapsaminda kisaca tanitildi.

Calisma yonteminde, oncelikle kent ormanlari tanitildi ve benzeri tesislerden farkliliklar
ortaya kondu. Sonra kent ormanlarinin ormancilik agisindan temel 6zellikleri ve girdileri ele
alindi. Daha sonra, kent ormanlari, sosyokiiltiirel ¢cevre acisindan tesis edildikleri kentle
etkilesimleri incelendi. Son bolimde, Kahramanmaras’ta tesis edilmis bulunan kent
ormanlari, bildiri konusu ile ortiisen yonleri ile incelendi.

I -
(b)
Sekil 1: Calisma alanlari; a)-Kahrammaras kent ormani, b)-Kahramanlar Kent Ormani
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BULGULAR VE TARTISMA

Kent Ormani Kavrami

Kent ormanlar ile ilgili farkli tariflere rastlamak miimkiindiir (Miller, 1997; Konijnendijk,
2003). Ancak burada, ilgili yonetmelikte yapilan tanimlamaya yer verilecektir. Bu
yonetmelige gore (Mesire yerleri yonetmeligi, 2013) kent ormani, “ormanlarin basta saglik,
spor, estetik, kiiltiirel ve sosyal fonksiyonlarin1 halkin hizmetine sunmak, ayni zamanda
yurdun giizelligini saglamak, toplumun c¢esitli spor ve dinlenme ihtiyaglarini karsilamak,
turistik hareketlere imkan vermek ve teknik ormancilik faaliyetleri ile yoredeki flora ve
faunanin da tanitilmasi amaciyla il ve ilgeler gibi yerlesim yerleri icinde, bitisiginde veya
civarinda diizenlenen alanlar” olarak tanimlamaktadir.

Kent Ormanlarinin Mesire Yerlerinden Ayrilmasi

Genis manada, kent ormanlar1 da ¢ogu kere, birer mesire yeri olarak kabul edilmis ise de
teknik agidan ikisi arasinda bazi farkliliklar s6z konusudur. Konu, Saglam ve Ozkan
(2011)’de detayl olarak incelenmistir. Burada konu, yine s6z konusu yonetmelikteki tanimlar
iizerinden ele alinacaktir. Bu yonetmelikte, “kent ormani”, “mesire yeri” ve “orman igi
dinlenme yerleri” ayrimlarina rastlanilmaktadir. Yani, mesire yerleri ile orman i¢i dinlenme
yerleri ayr1 tanimlanmistir. Ilgili yonetmelikte, A, B, C ve D (kent ormani) tipi olmak iizere 4
farkli mesire yeri tanimlamasi yapilmistir. Konu ile ilgisi bakimindan, kent ormani ile mesire
yeri arasindaki ana farkliliklar, C tipi mesire yeri ile D tipi kent ormani iizerinden
degerlendirildi.

Mesire yeri: Toplumun cesitli (A) “dinlenme, eglenme ve spor ihtiyaclarini karsilamak,
yurdun giizelligine katki saglamak ve turistik hareketlere imkan vermek maksadiyla kaynak
degeri ve ziyaret¢i potansiyeli orta ve diisilk yogunlukta olan”, (B) “giiniibirlik mahalli
ihtiyaclar1 karsilamak maksadiyla, piknik {initeleri, yoresel iriinler sergi ve satis yeri,
kameriye ve diger rekreasyonel yapi ve tesisleri ihtiva eden” yerlerdir.

Kent (sehir) ormani: Ormanlarin oncelikle (A) “saglik, spor, estetik, kiiltiirel ve sosyal
fonksiyonlarini halkin hizmetine sunmak, ayni1 zamanda yurdun giizelligine katki saglamak,
toplumun ¢esitli spor ve dinlenme ihtiyaglarini karsilamak, turistik hareketlere imkan vermek”
ve (B) “teknik ormancilik faaliyetleri ile flora ve faunanin da tanmitilarak, 6zellikle ¢cocuklar ve
genclere orman sevgisi ve bilincinin asilanmasi maksadiyla izcilik, doga yiiriiyiisii, bisiklet,
binicilik ve benzeri etkinlikler ile kir lokantasi, kir kahvesi, kiiltiir evleri, yoresel {iriin sergi ve
satis yeri, amfi tiyatro, ¢esitli mini spor alanlar1 ve diger rekreasyonel yap1 ve tesisleri ihtiva
eden”, il ve ilgelerde ayrilan yerleridir.

Her iki tanimda italik olarak A ve B cilimlelerinde isaretlenen climleler karsilastirildiginda
kent ormami ile mesire yeri arasindaki temel farkliliklar, kent ormanmi taniminda (B) ile
gosterilen ifadelerden kolayca anlagilmaktadir. Ozetle kent ormanlar1 mesire yerlerinden fakli
olarak, “teknik ormancilik faaliyetleri ile flora ve faunanin da tanitilarak, 6zellikle ¢ocuklar ve
genclere orman sevgisi ve bilincinin asilanmasi maksadiyla izcilik, doga yiiriiyiisii, bisiklet,
binicilik ve benzeri etkinlikler ile kir lokantasi, kir kahvesi, kiiltiir evleri, yoresel {iriin sergi ve
satis yeri, amfi tiyatro, ¢esitli mini spor alanlar1” gibi islevler tistlenmektedir.

Kent Ormanlarinin Ormancihiga Katkilar

Bu baslik altinda one c¢ikarilacak husus, ormanlarin ana fonksiyonlar1 ile ilgili olacaktir.
Orman Genel Midiirligii (OGM, 2020, 2016, 2012)’de ormanlar fonksiyonlari, ekonomik,
ekolojik ve sosyokiiltiirel olarak siniflandirilmistir. Tablo 1 de ormanlarin fonksiyonlarindaki
degisim goriilmektedir.
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Tablo 1: Ormanlarin ana fonksiyonlari.

Ormanlarin ana Yillar Degisim
fonksiyonlari 2012 | 2016 | 2020 | (2016-2012) | (2020-2016) | (2020-2012)
Ekonomik (%) 63 50 49 -13 -1 -14
Ekolojik (%) 42 42 42 0 0 0
Sosyokiiltiirel (%) 5 8 9 3 1 4
Toplam 100 | 100 | 100 -10 0 -10

Kent ormanlarimin ormanciliga katkilar1 agisindan Tablo 1’deki en kayda deger katki, diger
fonksiyonlarin yaninda, siiphesiz, 2012-2020 yillar1 arasinda sosyokiiltiirel degisimde goriilen
%4 liik artigtir. Clinkii bu artis dogrudan kent ormanlarinin tesisi ile meydana gelen degisimin
bir sonucudur. Ayn1 zamanda, her gegen giin sayilar1 artan ve planlama esaslar1 giincellenen
mesire yerlerinin de bu artista pay1 s6z konusudur.

Kent Ormanlariin Sosyokiiltiirel Cevre A¢isindan Degerlendirilmesi

Bir tanima gore, sosyokiiltiirel ¢evreyi, egitim, kiiltlir ve toplumsal inanglarla birlikte 6rf ve
adetler, gelenek ve deger yargilarn gibi kavramlar ice ice gegerek olusturdugu seklinde ifade
ediliyor (Alpugan, 1996). Yine baska bir tanimda ise sosyokiiltiirel ¢evre, bir toplumdaki
sosyal ve kiltlirel yaklagimlarin egitim, inang, deger ve gelenek gibi kavramlarla birlikte
olusturdugu ¢evre olarak ele alintyor (Giiler, 2013). Farkli kaynaklardaki sosyokiiltiirel ¢cevre
tanimlarina baktigimizda hem toplumsal hem de kiiltiirel seylerin tamamini ihtiva eden bir
ifade oldugunu goriiyoruz. Dolayisiyla kentin bir parcasi haline gelmis kent ormanlarinin da
sosyokiiltiirel cevre kavrami lizerindeki etkisi oldukca fazladir.

Kent ormanlari, kent sakinlerinin istifade ettigi, ailesiyle ya da arkadaslariyla vakit gecirdigi
ve bagka bireylerle iletisim kurdugu yani sosyallestigi bir doga alanidir. Kent ormanlari
iletisimi ve sosyallesmeyi artirarak, insan ve toplum psikolojisi ilizerinde Onemli bir
biitlinleyici rol oynamaktadir. Bu fonksiyonuyla, kent ormanlari, kent sakinlerine, dogayla ige
ice bir huzur ortami saglayarak toplanma alani olusturmaktadir. Bu sekilde toplumun
tamamina fayda sagladig1 gibi, bireyler lizerinde tekil etkilerde gostermektedir. Yesilin, insan
psikolojisini olumlu yonde etkiledigi ve iyilestirdigi yapilmis ¢alismalarla gézlemlenmistir
(Ulrich, 1990; Yilmaz vd., 2006). Etrafina baktiginda, agaci ve ormani yani yesili daha ¢ok
goren insanlar, kendilerini iyi hissetmektedirler. Mental acidan daha iyi durumda
olmaktadirlar. Ruhsal bozukluklara ve sikintilara karsi daha mantikli reaksiyon verme
egilimindedirler. Hatta bir ¢alismada sadece psikolojik degil, fiziksel hasarlar1 da daha hizli
atlattiklar1 goézlemlenmistir. Etrafi ormanla kapli bir hastanenin penceresinden aga¢ gdren
hastalari, ayn1 durumda olup aga¢ gormeyen hastalara gore daha hizli iyilestikleri tespit
edilmistir (Kuchelmeister ve Braatz, 1993; Bulut vd., 2006).

Kent ormanlariin sosyokiiltiirel ¢evresine etkilerinden biriside ¢ocuklar1 ve gengleri
etkilemesi ile olmaktadir. Kent ormaninin sundugu doga ortami, kent hayatina alismis
genclere farkli seyleri deneyimleme imkani sunar. Bu deneyimler, ¢ocuklarin ve genglerin
cevre bilinglerini artirir. Dogay1 korumayi, ¢evreyi temiz tutmanin faydalarini birinci yoldan
deneyimlerler. Dolayisiyla kent ormanina yakin yerlerde caddeler ve sokaklar daha temiz
olacaktir. Bu etki toplumun geneli i¢in de gecerli olabilir. Ancak topluma dahil olacak yeni
nesli dogrudan etkileyecektir. Ayrica kent ormanlari, ¢esitli imkanlar ve etkinliklerle cocuklar
ve gengler arasinda igbirligi ve iletisimi artirarak, onlarin bu konulardaki yeteneklerinin
gelismesine katki saglayacaktir (Yesil, 2006).
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Kahramanmaras Kent Ormanlari

Kahramanmaras Kent Ormani: Ahir Dagi eteklerinde ve kente bitisik olarak kentin
kuzeyinde 2005 yilinda Kahramanmaras Orman Bolge Miidiirliigli ve Kahramanmaras
Belediyesince tesis edildi (Sekil 2 ve 3).

Kahramanmaras kent orman1 yaklasik 40 yil 6nce agaclandirilmis olup, tiir olarak Kizilgam
(Pinus brutia Ten) igerisine Servi (Cupressus sempervirens L.), Sedir (Cedrus libani A. Rich.)
ve Karacam (Pinus nigra Arnolt) serpistirilmistir. Yer yer ¢ok kiigiik maki elemanlari
bulunmakla beraber Kizilcamin biyolojisi geregi Akdeniz’in dogal ortiilerinde olan maki
elemanlar1 da kismen bulunmaktadir (Akbaba, 2007).

e

Sekii-Z: Kahramanmaras kent ormani girisi (Foto: Akbaba 2007).

Yasar’da (2002), Kahramanmaras Kent ormanini da igine alan anket caligmasinda, kent
ormanina Kahramanmaras kenti halkinin bilgisi ve ilgisini 6lgemeye yonelik gerceklestirilen
bir anket calismasi yer almaktadir. Bu veriler, kent halkinin ancak % 42’si kent ormanindan
haberdar, bunlardan ziyaret edenlerin oram1 % 53, ziyaret edilmeme nedenlerinin basinda ise
tesis yetersizligi (%32), giivenli olmama (% 37) ve diger nedenler oldugunu ortaya
koymustur. Ancak, bu caligmanin yapildig: tarihten sonra, s6z konusu alana Kahramanmaras
Biiyiiksehir Belediyesince hatir1 sayilir oranda tesis kuruldu ve koruma ¢aligmalar1 yapildi. Bu
yatirimin nedenlerinin basinda, bu kent ormanin, ayn1 zamanda Kahramanmaras Biiyiiksehir
Belediyesi tarafindan “Arslanbey mesire alan1” olarak da degerlendiriliyor olmasidir.

Kahramanlar Kent Ormani: Kentin Bati yakasinda Ceyhan nehri iizerinde yer alan
Kilavuzlu baraji kenarinda Kahramanmaras Orman Boélge Miidiirliigii ve Kahramanmaras
Belediyesince 2009 yilinda kuruldu (Sekil 3). Kent ormaninin dominant aga¢ tiirii Kizilgam
(Pinus brutia Ten)’dir. Ciinkii bu yore kizilgamin dogal yayilis alami kapsamindadir.
Kizilgamin yaninda nadir olarak, diger birkag tiire ve ¢ali grubuna rastlanmaktadir.
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Sekil 4: Kahramanlar Kent Ormani girisi
Konumu, yakininda Kahramanmaras Biiyiiksehir Belediyesince mezarlik alani1 agilmasi ve
yakin cevresinde diger mesire yerlerinin yer almasi, ziyaret¢i sayisinda heniiz istenen
seviyelere ulasmadigi, yetkililerle bire bir goriismelerde ifade edilmektedir. Ancak, Ceyhan
nehrinin kenarinda tesis edilmis olmasi, gelecekte bu kent ormaninin daha aktif ve ¢cok fazla
kisi tarafindan ziyaret edilecegi potansiyeline sahip oldugu sdylenebilir.

SONUC VE ONERILER

Kahramanmaras’ta “Kahramanmaras Kent Ormani1” ve “Kahramanlar Kent Ormani” isimleri
ile iki adet kent ormami tesis edilmistir. Bu kent ormanlarinin alani Kahramanmaras
Belediyesine (2014’te Biiyiiksehir statiisii ald1), Kahramanmaras Orman Bolge Miidiirliiglince
giincel yasal mevzuat ¢ergevesinde kiralandi.

Kent ormanlarina ilgi heniiz beklenen seviyede olmamakla birlikte, Kahramanmaras Kent
Ormaninin, Arslanbey mesire alani ile iligkili ve kente yakinligi, Kahramanlar Kent
Ormaninin ise Ceyhan nehrinin kenarinda yer almasi, gelecekte bu tesislerin daha aktif ve
daha fazla ziyaretc¢i ¢cekecegi sdylenebilir.

Kent ormanlarmin cevresine toplumsal etkileri hayli fazladir. Egitim ve kiiltiirle birlikte
sosyokiiltiirel kavramina dahil olan her seyi dogrudan ya da dolayli olarak etkilemektedir.
Cevre bilincini artirict ve sosyal iligkileri pozitif yonde etkileme giicliyle, kent ormani
olusturulmas1 demek bulundugu cevrenin toplumsal refahinin artirilmasi manasina gelir.
Temiz bir ¢evre ve ¢evre farkindaligi yiiksek nesiller yetistirmek i¢in de kent ormanlan kilit
rol oynamaktadirlar. Biitiin sosyokiiltiirel etkiler neticesinde kent ormanlarinin artirilmasi ve
toplumu buralarda vakit gecirmeye tesvik edecek ¢alismalarinin yapilmasi gerekmektedir.
Sonug olarak, bu bildiri ile mevcut “smirli” verilerle ortaya konmaya c¢alisilan sonuglar dogal
olarak “yetersizdir”. Bu nedenle, her iki kent ormani ile ilgili yerel yonetimlerce desteklenen
giincel ¢caligmalarin yapilmasina duyulan ihtiyag asikardir.
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Abstract

The global outburst of corona virus in moderately short span of time has brought a spectacular
change on every human life decreasing all industrial activities, road traffic, partial closure of
institutes and tourism. Although, the global lockdown in 2020 has shattered economy
worldwide, including India. One side of view point these restricted human interaction with
nature during this crisis period has become as a gracefulness for nature and environment.
Additionally, several reports from all over the world are pointing toward the improvement in
environmental conditions including air quality and water quality in rivers are thereby
blooming of flowers from trees and further improvement in wildlife. Nevertheless, India has
always been a hub of pollution with huge population, heavy traffics and polluting industries
leading to high air quality index (AQI) values in all major cities. Since, restriction measures
announced by the Govt. to curb the transmission of COVID-19 in amass there has been
considerable improvement in the quality of air along with significant improvement in water
quality in rivers due to this lockdown of industries which were releasing pollutants in water
and thereby affecting the aquatic life forms. Thus, our ecosystem has started giving a positive
sign towards restoring. Our article provides readers on how the of air quality is being
improved in environment during pre and post lockdown of this pandemic situation. Moreover,
an attempt has been made to visualize the improvement in the air quality using tools like
satellite images of Indian atmosphere, results of onsite real-time monitoring at specific
locations (Ghaziabad/New Delhi-highest polluting city of India) and Air quality index (AQI)
calculated by central pollution control board of India.

Keywords: Air Pollution, Water Pollution, Corona virus, Lockdown, Air Quality Index
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ASSESSMENT OF WATER QUALITY AND IDENTIFICATION OF ORGANIC
POLLUTION: CASE STUDY OF ZIT EMBA DAM (NORTHEAST ALGERIA)
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Territory Planning Research Center, Laboratory of Biology and Environment, University of
Constantine 1

Farah BOUTOUATOU
Territory Planning Research Center, Territorial Sciences, Natural Resources and Environment
Laboratory, University of Constantine 1

ABSTRACT

The Zit Emba dam is situated in the northeast of Algeria, about 2 km from the locality of
Bekkouche-Lakhdar (city of Skikda). It corresponds exactly to the geographic coordinates 36°
41" 00" north latitude and 07° 18" 08" east longitude. The inauguration of this dam took place
on 2001 at the El Hammam wadi. The main objective for this dam was to supply irrigation of
plains Ben-Azzouz, Azzaba, industrial and drinking water of the city Skikda. The reservoir
extends on a flooded surface of 722 ha; it represents a total capacity of 117.39 hm? and a
theoretical regularized volume of 43.2 hm?/year.

The objective of this study is to assess water quality in Zit Emba dam through interpreting
some organic parameters analyzed, namely, organic matter (OM), nitrites (NO2"), nitrates
(NOs"), phosphate (PO4>"), ammonium (NH4"), dissolved oxygen (DO), biological oxygen
demand for 5 days (BODs), and chemical oxygen demand (COD). The study also aims at
identifying the organic pollution levels of dam waters through referring to the method of the
Organic Pollution Index (OPI) for the years 2018 and 2019.

The results obtained show that the waters indicate high concentrations in NO>~, POs*~, NH4",
OM, and COD which exceed the Algerian standards recommended by the National Agency
for Hydric Resources (ANRH), and the quality of waters is rather poor with an increase of
concentrations recorded during 2019, indicating high organic pollution. According to OPI
method, the dam waters show an organic pollution levels which evolve from low-moderate to
high. Therefore, the waters are unsuitable for further use and thus require immediate
intervention and measures to eliminate pollution sources and to reduce some human activities
that degrade the quality of the dam waters.

Keywords: Water quality, Organic Pollution Index (OPI), Zit Emba dam, East Algeria
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GREEN CONSUMERISM- MYTH or REALITY?

Daivata Patil
Department of Communication & Journalism, University of Mumbai

ABSTRACT

The present paper follows Fisk's (1973) argument that consumption contributes to rather than
solves the problem of environmental degradation and proposes to use the Theory of Reasoned
Action and the Theory of Planned Behavior to examine the role of green consumerism in the
lives of people and to check whether there are any ecological concerns while consumption.
This relationship between consumers and his attitude towards nature will be examined by
checking consumers’ level of ecological concerns as stated by Kilbourne.

An administered survey by questionnaire method will be used and the findings will be studied
in relation to the expected-utility origins of the theory of planned behavior and to the range of
considerations taken into account when people express their attitudes via the standard
questionnaire measures employed in research of this kind. The questionnaire will be broadly
designed to explore consumers’ connection with nature, to determine how this link influences
their product choices, consumption and disposal, to find out the relationship between green
living and green consuming.

The study is based on broadly three assumptions. They are (1) green consumers use primarily
rational decision processes to make product choices, (2) consumers who share a common
socioeconomic status or race are generally homogeneous in their response to environmental-
based product claims, and (3) consumers' product choices can be understood in isolation from
the rest of their daily lives. The researcher studies only consumers and does not look at how
the breadth and depth of the consumer’s green living is affecting the market-place.
Keywords: Green Consumerism, Consumption, Attitudes, Behavioral purchase intentions
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ABSTRACT

The main objective of this work was to contribute to the reduction in the contamination of
phenolic compounds contained in margin by an adsorption process on two types of raw
bentonite. The margin used in the studies was collected from a semi-modern oil mill located
in the Nador—Morocco region. The results of the physico-chemical analyses showed that the
effluents of the oil mills showed that they are highly polluted, particularly in terms of the total
suspended solids (TSS), chemical oxygen demand (COD), and iron content of around 154.82
(mg/L), and copper content of 31.72 (mg/L). The mineralogy of bentonites studied by X-ray
diffraction (XRD) reveals the existence of two types of montmorillonite; theoretically, the
diffraction peak (001) of the montmorillonite appears at 15 A, with a basal spacing that
corresponds to a calcium pole, and the diffraction peak (001) appears at 12A, with a basal
spacing that corresponds to a sodium pole. The specific surface area of the bentonite used is
characterized by a large specific surface area, varying between 127.62 m2-g—1 and 693.04
m2-g—1, which is due to the presence of hydrated interleaved cations. This surface is likely to
increase in aqueous solution depending on the solid/liquid ratio that modulates the degree of
hydration. With a high cation exchange capacity (CEC) (146.54 meq/100 g), samples of
margin mixed with raw bentonites at different percentages vary between 5% and 100%. The
potential of Moroccan bentonite for the phenol adsorption of 9.17 (g/L) from aqueous
solutions was investigated.
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Adsorption tests have confirmed the effectiveness of these natural minerals in reducing
phenolic compounds ranging from 8.72% to 76.23% contained in the margin and the
efficiency of heavy metal retention through microelements on raw bentonites. The very
encouraging results obtained in this work could aid in the application of adsorption for the
treatment of margin.

Keywords: raw bentonites; retention; margin; heavy metal; adsorption; phenolic compound
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CONSERVATION OF BIOLOGICAL DIVERSITY IN INDIA: AN ANALYSIS OF
THE SCOPE OF INTERNATIONAL AND INDIAN LEGAL FRAMEWORK

Assistant Professor. Dr. Aneesh V. Pillai
School of Legal Studies, Cochin University of Science and Technology

Abstract

India occupies only 2.5% of land area of the world community but is a home for 7.8% of the
globally recorded species, thus India is one of the 12-mega diverse countries of the world.
Since India is a party to CBD, it has adopted Biological Diversity Act in 2002 for preservation
of biological diversity in India. Though this Act was a result of various consultations among
different stakeholders, it is criticised on different grounds. The major criticisms are focussing
on the aspect, this Act is for the conservation of biodiversity, it gives emphasises on its
commercial exploitation. So also this Act is criticised on account of various provisions
dealing with bio-piracy, intellectual property, effectiveness of mechanisms established under
the Act, etc. According to the provisions of the Act, Biodiversity Management Committees
(BMC) should be established at local level. It is expected that, these BMC’s can play a vital
role in documenting biodiversity and ensuring their sustainable use as well as in dealing with
Access and Benefit Sharing (ABS) issues. The present study is intended to deeply analyse the
legal framework at international level and national level to deal with the conservation and
protection of biodiversity.

Keywords: Bio-Diversity; Biological Diversity Act; Bio-piracy; BMC; CBD; Benefit Sharing
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ENVIRONMENT PROTECTION IN INDIA: A STUDY OF JUDICIAL TRENDS

Sudhanshu Kumar
BALLB, Jagran School of Law

Abstract

The role of judiciary depends on the very nature of political system adopted by a particular
country. This is the reason that role of judiciary varies in liberal democracy, communist
system and countries having dictatorship. The role of judiciary has been important in liberal
democracies like India. Stockholm Conference on Human Environment, 1972 has generated a
strong global international awareness and in India it facilitated the enactment of the 42™
Constitutional Amendment, 1976. This amendment has introduced certain environmental
duties both on the part of the citizens under Article 51 A (g) and on the state under Article 48-
A. The role played by the Judiciary in the formulation of Environmental Jurisprudence in
India can be studied through the following landmark cases which gave a new face to
environment legislation and litigation both. It is only due to the judicial creativity seen in
these particular cases that there are Doctrines and various aspects related to protection and
improvement of environment in India today. Some of the significant judgments have been
pronounced in the Public Interest Litigations filed by Mr. M.C. Mehta, various NGOs
working for the protection of the environment. This wave started around 1980s and still
continues in the Indian legal system.

Keywords:- Constitution, environment, India, judiciary
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ENVIRONMENTAL IMPACT OF INDUSTRIES

Dr. Ghanshyam Barman
CGPIT, Uka Tarsadia University

Abstract

Industries are used to make almost every product and are an integral part of human
development from primitive times to ultramodern present era. Product made by industries
have advantages with many beneficial uses, but is has harmful impacts on environmental also.
According to UN report: Immediate action is required to control pollution as global
production is set to double by 2030. The developed nations effectively using modern
techniques, energy efficient processes and ecofriendly measures to reduce emissions from
industries. The under developed and developing nations were using the inefficient
conventional method and old technology. The non developed nations were not able to
transform their industry to adapt modern technology due to financial and political reasons.
The latest technology is expensive and not affordable to most of the countries. The new
ecofriendly and energy efficient system has to utilize in the industry to reduce pollution as
well as to keep alive the industries profitable in future. The modern technology like ‘Industry
4.0’ is in great demand to reduce the carbon footprint as well as to remain competitive in the
market. The industrial sector has great potential for transformation to be profit making. The
modern technologies led to less generation of hazardous waste and reduce impact on health
and environment by adopting better waste management strategies. This will reduce burden on
resources and saves billions of dollars as well as our environment. This move will make our
planet a better place for our future generations

Keywords: industry, technology, modern, environment, transformation
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ABSTRACT

Objective

We analyze the international evidence on the fast and sustainable development. The fast
development is defined as the state of higher economic growth than the world averaged
growth rate. And the sustainable development is divided into weak and strong sustaibility.

Methodology

The method is based on a cross-section analysis of 172 economies, both advanced and
developming ones, with each variable is averaged over the 1992-2016 period. The economic
growth is measured by the growth rate of gross domestic product (GDP) at constant national
2011 price, while the sustainable development is measured by the genuine savings rate and by
the ecological footprint.

Findings

The fast and sustainable development can be achieved at a small sample of economies. Most
of these economies fall into the group of fast and weak sustainable development. And there is
only some economies can belong to the group of fast and strong sustainable development.
Moreover, the case study of three economies, including Vietnam, Republic of Korea and
United States, records that all of these economies has attained the weak sustainability, and
only Vietnam and Republic of Korea have a fast and weak sustainable development. The
results make contribution on three relevant lines of research on the economic growth and the
sustainable development.

Implications

The result provides an important implication for public policy. The pathway to the sustainable
development can be achieved through the combination of sustainability on each step of
economic growth process. By that way, the environment can be preserved by exploring the
financial resources generated by the economic growth process. And vice versa, the
environment can also support the economic growth process.

Keywords: Sustainable Development, Economic Growth, Genuine Savings, Ecological
Footprint, Vietnam, Republic of Korea, United States

INTRODUCTION

The sustainable development is well recognied by the international agency, including the
United Nations (1987), as an important objective for all of econonomies in the whole world
economy. And for the emerging and developing economies, the sustainable development is
also as important as the fast economic growth. The reason is that these economies need to
have a high enough economic growth rate to catch up with the income level of the advanced
economies.
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Thus, the way of combining the fast development with the sustainable development opens a
research gap on the current literature, especially for the emerging and developing economies.
The current paper aims to fill in the research gap by providing an international empirical
evidence on the fast and sustainable development.

We define the fast development as the state of higher economic growth than the world
averaged growth rate. And the sustainable development is divided into weak and strong
sustainability. Thus, the concept of fast and sustainable devlepment can be classified as the
fast and weak sustainable development or the fast and strong sustainable development.

The method is based on a cross-section analysis of 172 economies, both advanced and
developming ones, with each variable is averaged over the 1992-2016 period. The economic
growth is measured by the growth rate of gross domestic product (GDP) at constant national
2011 price, while the sustainable development is measured by the genuine savings rate and by
the ecological footprint.

The fast and sustainable development can be achieved at a small sample of economies. Most
of these economies (69/172 economies) fall into the group of fast and weak sustainable
development. And there is only some economies (35/172) can belong to the group of fast and
strong sustainable development. Moreover, the case study of three economies, including
Vietnam, Republic of Korea and United States, records that all of these economies has
attained the weak sustainability, and only Vietnam and Republic of Korea have a fast and
weak sustainable development.

The paper is structured as following. The first section gives the introduction, followed by the
analysis framework on the second section. Then, the third section presents the empirical
evidence on the fast and sustainable development state and the fourth section concludes the

paper.

LITERATURE REVIEW

The fast and sustainable development is a cross-section optimal point combining the
economic growth rate with the social and environmental indicators. This point of view was
officially mentioned for the first time at the VII Congress of Vientam Communist Party
(1991) in the Strategy for Socio-Economic Development and Stabilization until 2020 and was
continuously raised in the subsequent Strategies (Tran Nguyen Tuyen, 2021). In general, the
fast and sustainable development is discussed more in policy than in academia. The
sustainable development has been widely discussed, such as in documents by international
institutions such as the World Bank and the United Nations. And the fast development is
mostly reflected into the policy discussion. Therefore, the interpretation of theories and
research results that have been carried out on the fast and sustainable development will need
to be based on a combination of contemporary theoretical foundations and practice of policy
making process.

Regarding the fast development, the economic development process includes the economic
growth process accompanied by a stable income distribution (Rauniyar & Kanbur,
2010). Specifically, the economic growth process focuses on the level of income, while the
development pays attention to the distribution of the welfare earned on the growth process
across different people, such as the ability to enjoy health services, education, because the
income distribution can bring. Thus, the fast development can be decomposed into a high
economic growth combined with an improvement or stability of the income
distribution. While the implications of the income distribution are fairly clear, the
implications of fast growth need further clarifications.
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On considering an economy in the context of the whole world economy, the fast growth can
be understood in two dimensions, including the state of being fast in time and fast in space. In
which, the fast growth rate over time means that an economy growing faster than the growth
rate of the same economy in the past; and the spatially fast growth rate means that an
economy growing faster than other economies in the world economy. For example, the
growth rate of Vietnam's gross domestic product (GDP) in 2020 reach 2.9% (Vietnam
General Statistic Office, 2021). Compared to 2019's Vietnam growth rate of 7.02%, the
economic growth has not been fast over time. But if compared with the average growth rate of
the world economy reaching (-3.5%) according to the World Bank (2021), the economic
growth is fast in space. In brief, the fast economic growth can be viewed at the level of
growth rate, whether in terms of time or space.

The economic growth has been studied extensively in the theories and experiments of
growth. According to the neoclassical growth theory (Solow, 1956; Swan, 1956), the ratio of
total output to total units of labor efficiency (measured by the level of technology and the
labor force) is unchanged at the long-run equilibrium. So, the total output will grow at the rate
of technological progress plus the rate of population growth. This theory was later tested by
the experimental evidence of Mankiw et al. (1992). Research results show that, when the
neoclassical model adds human capital, which is reflected in the knowledge level of workers,
it can more closely reflect the reality of economic growth that took place in the economies
around the world. Later endogenous growth theories clarified the origins of technological
progress. Technological progress can be attributed to the accumulation of capital under the
AK model (Frankel, 1962) or to the diversification of product categories according to the
Product variety model (Romer, 1992). Typically, according to the growth theory of Aghion
and Howitt (1992), based on the idea of creative destruction (Schumpeter, 1947),
technological progress is determined by research and development activities, which result in
new technology being created, and completely replacing old technology. In short, the
economic growth depends on the rate of technological innovation and growth of the labor
force.

Regarding the sustainable development, both researchers and policy makers have a fairly high
consensus on dividing two types, including weak sustainability and strong sustainability. In
which, the weak sustainability is based on the view of substitutability between natural capital
and capital created by man. The process of economic development will exploit natural capital
such as mineral resources in the ground, thereby, losing this amount of capital. And the
process of economic development also entails the accumulation of physical capital such as
machines and factories, which can be actively created by humans. Since natural capital and
physical capital are interchangeable, the economic development is still sustainable as long as
the total amount of capital, including natural capital and physical capital, is maintained stable
in the economy. Next, the strong sustainability is based on the concept of complementarity,
but not inter-changability, between natural capital and physical capital. In particular, there are
components of natural capital that cannot be replaced by the physical capital. Therefore, the
economic development needs to ensure the stability of these components by preserving them,
which cannot be compensated by the increase of physical capital. In brief, the weak
sustainability is still easier to achieve than strong sustainability, and so weak sustainability is
still widely used today.

The theory and practice of sustainable development are developed based on the intersection of
two branches of research, including environmental economics and ecological science

(ecology).
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The original principle of sustainable development in the branch of environmental economics
comes from the author Hotelling (1931), in the paper on "Economics of exhaustible
resources". Accordingly, Hotelling's rule states that the price of a depleted resource must rise
at a rate equal to the interest rate, under conditions of efficient exploitation and a perfectly
competitive resource market. This rule is based on the substitution of natural and physical
capital, thus starting the discussion of weak sustainable development that many economists
then go on to study, such as Solow (1974). The science of economic ecology has expanded
the connotation of sustainable development with the view that natural capital has not been
completely replaced by human-made capital (Daly, 1990). Accordingly, highly sustainable
development focuses on the allocation of total capital between natural capital and physical
capital in the process of economic development. This point makes a fundamental difference of
the strong sustainable development compared to the weak sustainable development, when
only the stability of the total capital is taken into account in the development
process. Currently, a strong sustainable development concept has been integrated in the index
on core savings that the World Bank Development Indicators (2021), with the aggregate
savings value eliminating the impact on the environmental damage caused by the economic
process. The concept of weak sustainable development continues to be used, directly reflected
in the Sustainable Development Goals (SDGs) of the United Nations (Shi et al., 2019).

In summary, the fast and sustainable development is both specific and reflects Vietnam's
socio-economic development strategy and inherits from international experience on
sustainable development over the years.

ANALYSIS FRAMEWORK

The dataset is a cross-section sample of 172 economies. Each variable has a value averaged
over the years for the period 1990-2019. The averaged value over time is convenient to
capture the long-run equilibrium value, since a long time period of the sample, about 30 years,
is enough to absorb the fluctuation of variables over time.

The central variable is the economic growth rate, denoted by (GDPgrowth), which is
measured by the growth rate of gross national product (GDP) at constant prices for 2011, in
US dollars. In addition, the economic growth rate is also measured by the growth rate of GDP
per capita in constant 2011 prices, in US dollars. This variable is calculated as the GDP
divided by the total population. The GDP is taken from the Penn World Table (PWT) 9.1
dataset, published in 2019, of the University of Groningen, while the total population is taken
from the World Development Indicators (WDI) dataset. of the World Bank.

The representative indicators of sustainable development includes two key variables.  First,

the genuine savings, denoted by (GenSav), is the ratio of aggregate savings over GDP on
percentage, in which the savings excluding the cost of environment damange induced by the
economic activities. This variable is taken from the World Bank's dataset of World
Development Indicators (WDI).

Second, the biology capacity, denoted by (BioCap), accounts for the demand on and supply of
nature. This variables is equal to the value of biocapacity substracting by the ecology
footprint. If the biocapacity is positive, we have biocapacity reserve, which implies that the
economy attaines a strong sustainability. If the biocapacity is negative, we have biocapacity
deficit, which implies that the economy does not attaine a strong sustainability.

The construction of ecological footprint combines both the demand by human and supply by
the nature. On the demand side, the ecological footprint adds up all the productive areas for
which a population, a person or a product competes.
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It measures the ecological assets that a given population or product requires to produce the
natural resources it consumes (including plant-based food and fiber products, livestock and
fish products, timber and other forest products, space for urban infrastructure) and to absorb
its waste, especially carbon emissions. And on the supply side, a city, state or
nation’s biocapacity represents the productivity of its ecological assets (including cropland,
grazing land, forest land, fishing grounds, and built-up land). These areas, especially if left
unharvested, can also serve to absorb the waste we generate, especially our carbon emissions
from burning fossil fuel. If a population’s ecological footprint exceeds the region’s
biocapacity, that region runs a biocapacity deficit. Its demand for the goods and services that
its land and seas can provide—fruits and vegetables, meat, fish, wood, cotton for clothing, and
carbon dioxide absorption—exceeds what the region’s ecosystems can regenerate. A region in
ecological deficit meets demand by importing, liquidating its own ecological assets (such as
overfishing), and/or emitting carbon dioxide into the atmosphere. If a region’s biocapacity
exceeds its ecological footprint, it has a biocapacity reserve.

The selection of data meets the requirements, including: (i) a set of indicators reflecting the
content of sustainable development; (ii)) a set of indicators for comparability across
economies; and (iii) a set of indicators with data available, fully published.

EMPIRICAL EVIDENCE

Fast and Sustainable Development Concepts

We consider the fast and sustainable development as the combination of high economic
growth rate and the weak or strong sustainability. In Table 1, we clarify the concept of fast
and sustainable development. Fast development means that an economy has a higher
economic growth rate than the world average rate. Weak sustainability means that an
economy has a positive genuine savings. And strong sustainability means that an economy
has biocapacity reserve, which requires a positive biocapacity value.

Using these concepts, we classify the data sample of 172 economies into two sub-groups,
including (i) the group with fast and weakly sustainable development, (ii) the group with fast
and strongly sustainable development; and (iii) the group of other economies. And the focal
point in this paper is on the first and second group.

Table 1: Fast and Sustainable Development Concepts

Criteria

Weak Sustainability
(Positive Genuine Savings)

Strong Sustainability
(Biocapacity Reserve)

Fast Growth
(Higher Growth Rate than

Fast and Weakly Sustainable
Development

Fast and Strongly
Sustainable Development

World Average)

Fast and Sustainable Development in World Economy

Figure 1 shows the combination of fast development and weak sustainable development. The
genuine savings per GDP is on the y-axis while the economic growth rate is on the x-axis.
The horizontal line is at the value of zero genuine savings per GDP, while the vertical line is
at the world average growth rate, which is 3.43%. Following the concepts in Table 1, the
economies with higher economic growth rate than the world average rate combined with
positive genuine savings rate would attain the fast and weak sustainable development. Thus,
the economies belonging to the northeast corner of Figure 1 would have a fast and weak
sustainable development state. The data sample records that there are 69/172 economies falls
into this corner.
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For example, this corner includes China (CHN), Singapore (SGP) and Vietnam (VNM).
Moreover, there are also many economies fall into the other corners, including the slow but
weak sustainable development in the northwest corner, and the slow and unsustainable
development in the southeast and southwest corners. For example, Greece (GRC) is an
economy with slow and unstainable development, while Laos (LAO) is an economy with fast
and unstainable development.

Figure 1: Fast and Weak Sustainable Development
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Notes: Economic growth rate is the growth rate of GDP on percentage. The average growth
rate of the world economy is 3.43%. Genuine savings per GDP on percentage is the ratio of
aggregate savings per GDP, in which the savings sustracts the environmental damage caused
by the economic development process.

Figure 2 records the combination of fast and strong sustainable development. The biocapacity
is on the y-axis while the economic growth rate is on the x-axis. The horizontal line is at the
value of zero biocapacity, while the vertical line is at the world average growth rate, which is
3.43%. The biocapacity is reserve when it is positive, but turns to be deficit when it is
negative. By the concept presented in Table 1, the economies belonging to the northeast
corner would have a fast and strong sustainable development state. Only 35/172 economies
can attain this state, for example, Indonesia and Nigeria. And all of these 35 economies are
emerging and developing economies. Moreover, other economies attain different state, such
as the slow and strong sustainable development when belonging to the northwest corner of
figure 2, the slow and unsustainable development when belonging to the southeast and
sothwest corners of figure 2.

In brief, the fast and sustainable development is difficult to be attained for the economies,
both advanced and developing economies, into the world economy. There are only 69/180
economies with fast and weak sustainable development and 35/172 economies with fast and
strong sustainable development.

100



INTERNATIONAL CONGRESS ON
ENVIRONMENT, DISASTER AND FOREST
October 20-21, 2021 / ADANA, TURKEY
(THE PROCEEDINGS BOOK)

WEB: https://www.ispecongress.org/cevrebilimleriveorman

E-MAIL: ispeckongreleri@gmail.com

Figure 2: Fast and Strong Sustainable Development
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Notes: Economic growth rate is the growth rate of GDP on percentage. The average growth
rate of the world economy is 3.43%. Biocapacity reserves requires a positive value of
biocapacity, and biocapacity deficit means a negative value of biocapacity.

Fast and Sustainable Development in United States, Republic of Korea and Vietnam

We also focus on the case of three economies, including United States, Republic of Korea and
Vietnam. This group covers an advanced economy, which is United States, an emerging
economy, which is Republic of Korea, and a developing economy, which is Vietnam. Thus,
the case study can illustrate a variety on the fast and sustainable development in the world
economy.

Figure 2 shows the case study. In panel A, all of these economies attain the weak sustainable
development, with positve genuine savings per GDP. But only the Republic of Korea (KOR)
and Vietnam (VNM) attaines the fast and weak sustainable development, while the United
States (USA) achieves the slow and weak sustainable development. In panel B, all of these
economies do not get the strong sustainable development. In particular, they have negative
biocapacity index: United States with (-5.48), Republic of Korea with (-2.56) and Vietnam
with (-0.057). Among them, only Vietnam (VNM) approaches closely the strong sustainable
development state.
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Figure 3: Fast and Sustainable Development in Vietnam, Republic of Korea and United States
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Panel B: Fast and Strong Sustainability
Notes: Economic growth rate is the growth rate of GDP on percentage. The average growth
rate of the world economy is 3.43%. Genuine savings per GDP on percentage is the ratio of
aggregate savings per GDP, in which the savings sustracts the environmental damage caused
by the economic development process. Biocapacity reserves requires a positive value of
biocapacity, and biocapacity deficit means a negative value of biocapacity.

CONCLUSION

We analyze the international evidence on the fast and sustainable development, using a cross-
section analysis of 172 economies, both advanced and developming ones, with each variable
is averaged over the 1992-2016 period. The empirical evidence records that the fast and
sustainable development can be achieved at a small sample of economies. Only 69/172
economies fall into the group of fast and weak sustainable development. And there is only
35/172 economies belonging to the group of fast and strong sustainable development.
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Moreover, the case study of three economies, including Vietnam, Republic of Korea and
United States, records that all of these economies has attained the weak sustainability, and
only Vietnam and Republic of Korea have a fast and weak sustainable development.

The result provides an important implication for public policy. The pathway to the sustainable
development can be achieved through the combination of sustainability on each step of
economic growth process. By that way, the environment can be preserved by exploring the
financial resources generated by the economic growth process. And vice versa, the
environment can also support the economic growth process.
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SUMMARY

The sets of 132 data points of environmental sustainability indicators for Australia, Austria,
Canada, Denmark, Germany, Greece, Hungary, Honduras, Israel, Italy, Norway and Sweden
were examined via maximum likelihood estimation of long-run coefficient and group specific
speed of adjustment.

The series steadily contains stochastic processes by drifting around its variances and time
based dependent are obligatory. ARDL (1, 1, 1) was automatically selected.

The error-correcting speed of adjustment term for all the countries altogether was
significantly negative as a criterion; thus, cointegration exists and the influence of a shock
will be transient and vanish in the long run as the economy continues to the steady-state. In
view of that, all the countries take a speed 0f-0.3559 to return towards a long-run equilibrium;
hence, the deviation from the long-run equilibrium rate in the percentage of total land area is
corrected by 35.59% the following year.

Furthermore, it takes Australia, Austria, Canada, Denmark, Germany, Greece, Hungary,
Honduras, Israel, Italy, Norway and Sweden a speed of -0.1582, -0.4187, -0.0920, -0.8655, -
0.5513, -0.1873, -0.3250, -0.3107, -0.5996, -0.2422, -0.2564 and -0.2643 separately to return
back to long-run reliability from short-run uncertainty; hence, the deviance from the long-run
stability rate in the percentage of total land area is corrected disjointedly by 15.82%, 41.87%,
9.20%, 86.55%, 55.13%, 18.73%, 32.50%, 31.07%, 59.96%, 24.22%, 25.64% and 26.43% the
subsequent year.

Concisely, a 1% change in the use of fertilizer nutrient nitrogen will increase the percentage
of total land area by 231.07%; while, the use of fertilizer nutrient phosphorus
will decrease the percentage of total land area by 111.22%

The use of fertilizer nutrient nitrogen is an indicator to be monitored when policies regarding
the percentage of total land area are to be reexamined.

Keywords: ARDL, Cointegration, Environmental Sustainability, Long-run, Steady-State,
Stochastic process

INTRODUCTION

Pesaran, et al. 1995; Baltagi, et al. 2000; Hsiao, 2003; Martinez-Zarzoso and Bengochea-
Morancho, 2004; Baltagi, 2014, 2015; showed that, the special effects that are not perceptible
in cross-section or time-series records can be recognized by means of panel data and more
complex interactive models can be verified while imposing smaller amount of restrictions. In
panel frameworks by means of discrete effects, the link between the mean differenced
regressors and the error duration is stimulating due to unfairness prompted in the review of
autoregressive distributed lag, ARDL models.
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This inequitableness only dies away for colossal sizes of observations which cannot be
adjusted by cumulating the number of cross-sections (Arellano, 2004). Pesaran, et al. 1999
projected the pooled mean group estimator that takes the cointegration system of the simple
ARDL model and acclimatizes it for panel scenery by permitting the intercepts, short-run
quantities and cointegrating relations of the cross-sections to fluctuate transversely (Baltagi
and Griffin, 1984, 1997; Pesaran, et al. 1997, 1999; Freeman, 2000 Baltagi, et al. 2008).

If V,is pragmatic for all nations i=I,...,N (individual-level observations) across all time

epochs t=1,...,T (time series observations) with cross-section dimension subscript i and time
as subscript t. The reparametrized error correction equation is prearranged as (Anderson and
Hsiao, 1981, 1982; Schoenberg, 1997; Baltagi, et al. 2003; Gujarati, 2003; Pedroni, 1999,
2004):

-1 -1
AV, = 51911 + pzﬁ“i,_/AVi,zf/ +qz: ASi,t—jIBi',j +é&, (1)
=1 =0

where 0, = —(1 - Z; /111) are the adjustment coefficients and it is expected to negative;

34,

j=0

l_z}%’k

0., =V,, - uS,is the error-correcting speed of adjustment term and 4, =
( k

j are the

long-run coefficients; IfS, has finite autoregressive representations; then, dependence of

instructive variables on the disturbances is allowed when estimating ,, ;

it o
A

i

be estimated on the dependent variable;

= —ZP A for j=1,2,..., p—1 are (kx1) vector of parameters constant across groups to

m—j+1 m

q
By =- Z B, forj=1,2,...,q—1 are (kx1) vector of parameters constant across groups to be

m=j+1

estimated on the explanatory variable;

S, =(S,--.,5,; ) are (Txk) possibly time-varying vector of covariate on k instructive variables

’

that can vary across groups and time periods; while, AS, =S, -S| = (As. As yyseei s Asi ) are

i1

J lagged values of AS,;
4

it

=V Vir )' are (Tx1) vectors of observation on the control variable of the ith group;

while, AV, =V, -V,_, = (Avi)l,Avi)z,. N ) are j lagged values of AV;; and

4 . . . . . . .
&, =(gi1,...,gl.T) are time-invariant and accounts for any unobservable individual-specific

error term. In order to estimate consistence short-run measurements, it is obligatory that the
disturbances are not interrelated with the regressors.

The same number of lags is expected in each cross-section for the dependent variable and the
regressors; hereafter, the concentrated log-likelihood function is a product of each cross-
section's likelihood given as (Wooldridge, 2000; Gujarati, 2003):
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Corresponding to Pesaran, Shin and Smith; the mean group (MG) intermediate estimator
accepts that the intercept, short-run coefficients, and error variances can swerve across the
clusters; while, unweighted averages of different coefficients are calculated for the whole
panel. The fixed effect (FE) transitional estimator constrains long-run coefficients to be equal

across groups; that is, homogeneity over a single subset of regressors or else countries
(Mundlak, 1978; Pesaran, et al. 1995, 1997, 1999; Baitagi, et al. 2000).

RESEARCH AND FINDINGS

The sets of 132 data points of environmental sustainability indicators for Australia, Austria,
Canada, Denmark, Germany, Greece, Hungary, Honduras, Israel, Italy, Norway and Sweden
were realized from World Development Indicators database. Selection of these countries was
based on the accessibility of data. The illustrative, probability values, and the consistent
quantities of the regression were obtained according to Eviews10 caption.

The percentage of total land area (FA), log of total agricultural use of fertilizer nutrient-
nitrogen (LFNN) and phosphorus, expressed as P205 (LFNP) are expressed per area of arable
land and land under permanent crops.

The time series plots in figure 1 showed some inconsistent vacillations in the mean and
variances in the series. It would be factual to say that the panel time series data are not
covariance stationary by visualization; since, they are altering over time and non-uniform
unpredictability in the time series persists. Thus, it is essential to corroborate the unit root
structure.
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Figure 1: Time series plot of LFA. LFNN and LFNP
The mean and median of the series are within the maximum and minimum boundaries in table

1. Negative skewness of -1.114694, -1.256157 for LFNN and LFNP separately are less than
one; thus, more recurrent large return observation is to the left of the distribution.
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Kurtosis values of 3.016304, 7.551423 and 8.503763 for FA, LFNN and LFNP individually
are greater than 3.0 normal distribution point of reference; therefore, their curves are
leptokurtic having heavy tails and the experimental values are closely intermingled together
around the mode. In addition, the probability values of 0.0112, 0.0000 and 0.0000 for the
Jarque-Bera test of FA, LFNN and LFNP exclusively were seen to be less than the
significance level of 0.05 and this suggests that the series are non-normal in distribution.

Table 1. Descriptive Statistics
Statistics FA LFNN LFNP
Mean 32.36970 | 1.859357 | 1.303294
Median 32.10000 | 1.863321 | 1.318018
Maximum | 72.70000 | 2.186674 | 1.756636
Minimum | 6.100000 | 0.785330 | 0.041393
Std. Dev. 16.71418 | 0.202628 | 0.232877

Skewness | 0.639231 |} 114604 | 1.256157

Kurtosis 3.016304 | 7.551423 | 8.503763
Jarque-Bera | 8.991010 | 141.2709 | 201.3172
Probability | 0.011159 | 0.000000 | 0.000000

Sum 4272.800 | 245.4351 | 172.0348
SumSq. | 36596.66 | 5.378633 | 7.104370
Dev.
Observations 132 132 132

Leading confirmation of unit root process appeared by means of individual effects in the
series with their probability values higher than 0.05 significance level benchmark in table 2.
Likewise; in table 3, the unit root test in first difference of the series was rejected for
probability values less than 0.05 significance level objective. Hence, the series are non-
stationary time.

Table 2. Panel Unit Root Tests in Levels
Null Hypothesis: Unit root (assumes common unit root process)

FA LFNN LFNP
Method Stats Prob Stats Prob Stats Prob
. . * _ -
Levin,Lin&Chu t 0.16918 | 0.4328 | 0.95210 | 0.8295 0.21920 0.4132
Breitung t-stat - - --- - 0.54103 0.2942
Null Hypothesis: Unit root (assumes individual unit root process)
Im’PesaTZ‘;‘f‘Shmw' — | 0.46819 | 0.6802

ADF-Fisher Chi-Sq. | 11.1506 | 0.9879 | 11.2503 | 0.9871 | 18.8526 | 0.7598
PP - Fisher Chi-Sq. | 17.7128 | 0.8167 | 14.2039 | 0.9419 | 51.8896 | 0.0008
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Table 3. Panel Unit Root Tests in First Difference
Null Hypothesis: Unit root (assumes common unit root process)

FA LFNN LFNP
Method Stats Prob Stats Prob Stats Prob
Levin,Lin&Chu t* | -8.24301 | 0.0000 | -10.2328 | 0.0000 | -7.12142 | 0.0000
Null Hypothesis: Unit root (assumes individual unit root process)
ADF-Fisher Chi-Sq. | 92.7306 | 0.0000 | 95.9116 | 0.0000 | 77.8641 | 0.0000
PP - Fisher Chi-Sq. | 91.0479 | 0.0000 | 169.150 | 0.0000 | 134.425 | 0.0000

The model selection procedures of table 4, Alkaike information criteria (AIC) make available
the minimum value for ARDL (1, 1, 1) with the least information criteria values of -1.2722.

Table 4. Summary of Model Selection Criteria

Model LogL AIC* BIC HQ Specification

1 126.331710 -1.272195 -0.110740 -0.800523 ARDL(1,1,1)

In table 5, the probable Wald coefficients examination for the designated model ARDL(1, 1,
1) are desirably different from zero with statistically importance probability value less than
0.05 point of reference. Thus, the coefficients of the model are dependable.

Table 5. Coefficient Restriction Test

Test Statistic

Value

df

Probability

F-statistic
Chi-square

53. 79072
107 .5814

2, 82)

O.0000
O.0000

Null Hypothesis: C(1)=C(2)=0
Null Hypothesis Sum mary:

Normalized Restriction (= O)

Value

Std. Err.

(1)
(2)

2.310697
-1. 112199

0.447606
O.107978

Again; in table 6, the coefficients of the compliance interval tests are within 90, 95, and 99
out of each hundred sureness intervals were obtainable. After that, the coefficients of the
model can be said to be reliable and can be used to make verdicts.

Table 6. Coefficient Confidence Intervals Test

90% ClI 95% ClI 99% CI
Variable Coefficient Low High Low High Low High
LFNN 2.310697 1.566038 3.055356 1420267 3.201127 1.130305 3.491089
LFNP -1.112199 -1.291836 -0.932561 -1.327001 -0.897396 -1.396950 -0.827448
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In table 7, the cross-section restitution coefficient to steadiness of the countries all together is
negative as a principle with significance likelihood value; thus, cointegration exists among the
variables and the impact of a fright will be momentary and terminate in the long run as the
economy carry on to the steady-state. In view of that; at instability, it takes the nations all in
all a speed 0f-0.3559 to return back to composure and the aberration from long-run
improvement percentage is enhanced by 35.59% the consecutive year. The coefficients of the
independent variables are statistically significance for probability values less than 0.05
conditions.

In the short run, the total agricultural use of fertilizer nutrient phosphorus contributed
positively about 58.50% to the total land area. Briefly; in the long-run, a 1% change in the
total agricultural use of fertilizer nutrient-nitrogen will tend to increase the percentage of total
land area by 231.07% and 1% rise in the total agricultural use of fertilizer nutrient phosphorus
will tend to 111.22% reduction in the percentage of total land area.

Table 7. Estimates of Panel ARDL (1, 1, 1) Model
Dependent VVariable: D(FA)

Variable Coefficient Std. Error t-Statistic Prob.*

Long Run Equation
LFNN 2.310697 0.447606 5.162349 0.0000
LFNP -1.112199 0.107978 -10.30024 0.0000

Short Run Equation
COINTEQO1 -0.355916 0.063521 -5.603113 0.0000
D(LFNN) -0.244404 0.683569 -0.357541 0.7216
D(LFNP) 0.584999 0.266485 2.195241 0.0310
C 9.000498 1.654371 5.440436 0.0000
Mean dependent var -0.105833 S.D. dependent var 1.302699
S.E. of regression 0.284198 Akaike info criterion -1.156541
Sum squared resid 6.623008 Schwarzcriterion -0.064571

Log likelihood 126.3317

Hannan-Quinn criter.

-0.712814

The adjustment coefficient to equilibrium in table 8 was negative as required. At
disequilibrium, it takes Australia a speed of-0.1581 to return back to equilibrium and the
deviation from long-run improvement rate is corrected by 15.81% the following year.

Table 8: Cross-Section Short-Run Coefficients for Australia

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.158108 0.014778 -10.69909 0.0017
D(LFNN) -1.422897 2.264967 -0.628220 0.5744
D(LFNP) 2.015523 1.190685 1.692743 0.1891
C 2.281209 3.042562 0.749766 0.5078

The adjustment coefficient to equilibrium in table 9 was negative as required. At
disequilibrium, it takes Austria a speed o0f-0.4187 to return back to equilibrium and the
deviation from long-run improvement rate is corrected by 41.87% the following year. In the
short run, Austria’s total agricultural use of fertilizer nutrient phosphorus contributed
positively about 26.51% to the total land area.
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Table 9: Cross-Section Short-Run Coefficients for Austria

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.418703 0.003048 -137.3523 0.0000
D(LFNN) -0.644531 0.386240 -1.668733 0.1938
D(LFNP) 0.265096 0.078223 3.389004 0.0428
C 18.46364 6.248059 2.955100 0.0598

The adjustment coefficient to equilibrium in table 10 was negative as required. At volatility, it
takes Austria a speed 0f-0.0920 to return back to steadiness and the deviation from long-run
improvement rate is corrected by 9.20% the following year. In the short run, Canada’s total
agricultural use of fertilizer nutrient nitrogen and phosphorus contributed positively about

11.10% and 27.98% respectively to the total land area.

Table 10: Cross-Section Short-Run Coefficients for Canada

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.092015 0.001439 -63.93389 0.0000
D(LFNN) 0.111046 0.014859 7.473270 0.0050
D(LFNP) 0.279836 0.016425 17.03691 0.0004
C 3.256902 1.922591 1.694017 0.1888

The adjustment coefficient to equilibrium in table 11 was negative as required. At uncertainty,
it takes Denmark a speed of-0.8655 to return back to steadiness and the deviation from long-
run improvement rate is corrected by 86.55% the following year. In the short run, Denmark’s
total agricultural use of fertilizer nutrient nitrogen contributed positively about 599.56% to the
total land area.

Table 11: Cross-Section Short-Run Coefficients for Denmark

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.865491 0.040878 -21.17259 0.0002
D(LFNN) 5.995631 1.688782 3.550269 0.0381
D(LFNP) 1.360434 0.846901 1.606367 0.2065
C 9.589504 5.340033 1.795776 0.1704

The adjustment coefficient to equilibrium in table 12 was negative as required. At instability,
it takes Germany a speed of-0.5513 to return back to steadiness and the deviation from long-
run improvement rate is corrected by 55.13% the following year. In the short run, Germany’s
total agricultural use of fertilizer nutrient nitrogen contributed negatively about 69.89%;
while, the total agricultural use of fertilizer nutrient phosphorus contributed positively about
51.58% to the total land area.
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Table 12: Cross-Section Short-Run Coefficients for Germany

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.551290 0.002064 -267.1305 0.0000
D(LFNN) -0.698862 0.034953 -19.99409 0.0003
D(LFNP) 0.515757 0.003875 133.0928 0.0000
C 16.12683 2.917894 5.526873 0.0117

The adjustment coefficient to equilibrium in table 13 was negative as required. At
unpredictability, it takes Greece a speed of-0.1873 to return back to steadiness and the
deviation from long-run improvement rate is corrected by 18.73% the following year.

Table 13: Cross-Section Short-Run Coefficients for Greece

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.187304 0.001604 -116.7821 0.0000
D(LFNN) -1.517423 1.002734 -1.513285 0.2274
D(LFNP) 1.142795 0.918551 1.244129 0.3018
C 5.652537 1.227534 4.604790 0.0193

The adjustment coefficient to equilibrium in table 14 was negative as required. At

unpredictability, it takes Hungary a speed of-0.3250 to return back to steadiness and the
deviation from long-run improvement rate is corrected by 32.50% the following year.
Table 14: Cross-Section Short-Run Coefficients for Hungary

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.325018 0.002973 -109.3405 0.0000
D(LFNN) -0.250671 0.294040 -0.852509 0.4566
D(LFNP) 0.380305 0.147034 2.586505 0.0813
C 6.509338 1.100661 5.914024 0.0097

The adjustment coefficient to equilibrium in table 15 was negative as required. At irregularity,
it takes Hondurus a speed of -0.3107 to return back to steadiness and the deviation from long-
run improvement rate is corrected by 31.07% the following year.

Table 15: Cross-Section Short-Run Coefficients for Hondurus

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.310660 0.000883 -351.7316 0.0000
D(LFNN) 2.298999 2.719743 0.845300 0.4600
D(LFNP) 0.071625 2.268424 0.031575 0.9768
C 11.44835 1.982096 5775883 0.0103
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The adjustment coefficient to equilibrium in table 16 was negative as required. At
disequilibrium, it takes Israel a speed 0f-0.5996 to return back to steadiness and the deviation
from long-run improvement rate is corrected by 59.96% the following year.

Table 16: Cross-Section Short-Run Coefficients for Israel

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.599594 0.016132 -37.16779 0.0000
D(LFNN) -0.412503 0.208879 -1.974838 0.1428
D(LFNP) 0.175721 0.070313 2.499131 0.0878
C 2.466101 0.469765 5.249644 0.0135

The adjustment coefficient to equilibrium in table 17 was negative as required. At
disequilibrium, it takes Italy a speed 0f-0.2422 to return back to equilibrium and the deviation
from long-run improvement rate is corrected by 24.22% the following year. In the short run,
Italy’s total agricultural use of fertilizer nutrient phosphorus contributed negatively about
160.88% to the total land area.

Table 17: Cross-Section Short-Run Coefficients for Italy

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.242164 0.000415 -584.1215 0.0000
D(LFNN) -1.205862 0.386472 -3.120184 0.0525
D(LFNP) -1.608784 0.252159 -6.380042 0.0078
C 7.087444 0.365260 19.40385 0.0003

The adjustment coefficient to equilibrium in table 18 was negative as required. At
unsteadiness, it takes Norway a speed of-0.2564 to return back to steadiness and the deviation
from long-run improvement rate is corrected by 25.64% the following year. In the short run,
Norway’s total agricultural use of fertilizer nutrient nitrogen contributed negatively about
196.59%; while, the total agricultural use of fertilizer nutrient phosphorus contributed

positively about 94.08% to the total land area.

Table 18: Cross-Section Short-Run Coefficients for Norway

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.256374 0.009397 -27.28223 0.0001
D(LFNN) -1.965861 0.573581 -3.427346 0.0416
D(LFNP) 0.940833 0.162733 5.781442 0.0103
C 7.697814 8.551858 0.900133 0.4344

The adjustment coefficient to equilibrium in table 19 was negative as required. At instability,
it takes Sweden a speed 0f-0.2643 to return back to steadiness and the deviation from long-
run improvement rate is corrected by 26.43% the following year.
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In the short run, Sweden’s total agricultural use of fertilizer nutrient nitrogen contributed
negatively about 321.99%; while, the total agricultural use of fertilizer nutrient phosphorus
contributed positively about 148.09% to the total land area.

Table 19: Cross-Section Short-Run Coefficients for Sweden

Variable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.264269 0.042257 -6.253880 0.0082
D(LFNN) -3.219914 0.820919 -3.922329 0.0295
D(LFNP) 1.480853 0.283381 5.225656 0.0136
C 17.42631 182.1361 0.095677 0.9298

The pairwise Granger causality tests for two lags in table 20 established unidirectional,
bidirectional and independent relationships between some variables in the model. In view of
that, the total agricultural use of fertilizer nutrient nitrogen has a more significant effect on the
total land area’s fluctuation for the sub-region. Additionally, bidirectional causality exists
amongst the total agricultural use of fertilizer nutrient nitrogen and the total agricultural use of
fertilizer nutrient Phosphorus; accordingly, they have a substantial consequence on each
other’s variability in the considered sub-regions.

Table 20: Pairwise Granger Causality Tests

Null Hypothesis: Obs F-Statistic Prob. Decision Causality
LFNN does not Granger Cause FA 108 4.94078 0.0089 reject unidirectional
FA does not Granger Cause LFNN 0.08412 0.9194 accept independent
LFNP does not Granger Cause FA 108 1.63469 0.2000 accept independent
FA does not Granger Cause LFNP 0.15288 0.8584 accept independent
LFNP does not Granger Cause LFNN 108 3.24248 0.0431 reject bidirectional
LFNN does not Granger Cause LFNP 6.32183 0.0026 reject
CONCLUSION

The sets of 132 data points of environmental sustainability indicators for Australia, Austria,
Canada, Denmark, Germany, Greece, Hungary, Honduras, Israel, Italy, Norway and Sweden
were examined via maximum likelihood estimation of long-run coefficient and group specific
speed of adjustment.

The series steadily contains stochastic processes by drifting around its variances and time
based dependent are obligatory. ARDL (1, 1, 1) was automatically selected. Unidirectional,
bidirectional and independent relationships between some variables in the model were
confirmed by the pairwise Granger causality tests.

The error-correcting speed of adjustment term for all the countries altogether was
significantly negative as a criterion; thus, cointegration exists and the influence of a shock
will be transient and vanish in the long run as the economy continues to the steady-state. In
view of that, all the countries take a speed 0f-0.3559 to return towards a long-run equilibrium;
hence, the deviation from the long-run equilibrium rate in the percentage of total land area is
corrected by 35.59% the following year.
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Furthermore, it takes Australia, Austria, Canada, Denmark, Germany, Greece, Hungary,
Honduras, Israel, Italy, Norway and Sweden a speed of -0.1582, -0.4187, -0.0920, -0.8655, -
0.5513, -0.1873, -0.3250, -0.3107, -0.5996, -0.2422, -0.2564 and -0.2643 separately to return
back to long-run reliability from short-run uncertainty; hence, the deviance from the long-run
stability rate in the percentage of total land area is corrected disjointedly by 15.82%, 41.87%,
9.20%, 86.55%, 55.13%, 18.73%, 32.50%, 31.07%, 59.96%, 24.22%, 25.64% and 26.43% the
subsequent year.

Concisely, a 1% change in the use of fertilizer nutrient nitrogen will increase the percentage
of total land area by 231.07%; while, the use of fertilizer nutrient phosphorus
will decrease the percentage of total land area by 111.22%.

Nitrogen is essential in the process of photosynthesis by which plant manufacture their own
food from sunlight, it’s making plants healthier as they develop and nutritious to eat; thus,
the use of fertilizer nutrient nitrogen is an indicator to be supervised when policies regarding
the percentage of total land area are to be revisited.
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Abstract

Any natural disaster is a natural event that causes great damage to the property or massive
loss of human life. Along with the extended climate change and rising temperatures, the Earth
is more prone to environmental impacts. India being a tropical country, has been facing
regular disasters due to severe climate change. Recently it is seen that the number of cyclones
were increased drastically ranging up to 52 percent in the Arabian Sea. However, in case of
Bay of Bengal, there has been a decline in number of cyclones up to 8 %. In 2020, the
Amphan storm with a speed of 185 kmph which was originated from Bay of Bengal has
destroyed coastal areas of Odisha and West Bengal, which is considered as one of the most
severe cyclone in recent years. Another event occurred during 2021 due to ‘glacier breaking
off’ at Himalayan tunnel in Uttarakhand leads to the death of nearly 26 people and 170 others
listed missing. In 2008 as a result of overflow from Kosi river, in Bihar lakhs of people
displaced and has suffered severe damages. Likewise in 2013, in Uttarakhand due to
cloudburst there was heavy flood and landslides which resulted in causing death of more than
5500 people. There has been an increase in the frequency of flash droughts due to the
chaining patterns in monsoon rain. Due to several reasons including rise of temperatures the
melting of glaciers in Himalaya has been doubled and if this conditions continues which will
adversely affect the availability of water to several millions of people. All these incidents
shows that, India has to relook it existing ecological and other related policies and regulatory
frameworks.

Keywords: Disaster, Global warming, Cyclones, Glaciers, Climate change

INTRODUCTION

India is situated in the tropics, north of the equator between 8° 4> and 37° 6” north latitude and
68° 7> and 97° 25’ east longitude (Fig.1). Geographically India enjoys the seventh-position in
the world, with 3,287,590 km? area of land. Indi is a country with diverse terrain consisting of
hills, valleys, forests, deserts, coastal areas and islands including the Himalayan Mountains.
India is a home for 4 largest biodiversity hotspots such as Western Ghats; Himalayas;
Sunderland; and Indo-Burma Region. These hotspots are ecologically very important due to
the presence of large number of diverse endemic species. Thus India enjoys a very special
place in the world’s total biodiversity.

The Indian peninsula divides the Indian Ocean in to two separate water bodies; Arabian Sea
and Bay of Bengal. There are altogether 12 major rivers in India, which provides water into
the vast Indian peninsula. Because of India’s special terrain nature, the climatic condition in
the main land is also highly variable. India experiences wide range of climate such as tropical
in the southern part to temperate and alpine in the north and extreme north.

The rapid urbanization; industrialization; water, air and land pollution; deforestation etc are
causing serious threat to environment. More than 20 cities in India having population more
than million, many are the most polluted ones in the world.
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Air quality data from different major cities of India revealed that the quality of air is worse
and air pollutants exceeds the standards set by World Health Organization as well as other
national agencies. India is emitting large quantity of greenhouse gases into the natural
environment. Due to intense propulsion of green house gases into the environment, India is
facing severe repercussions of climate change. India is witnessing all the major climate
change impacts such as sea level rise, droughts, global warming, frequent cyclones, heat
waves, regular flooding and storms. Along with these issues, due to climate change, several
health issues also emerged in recent years. The recent climate change showed that India will
become the most vulnerable country to face all the consequences of climate change. Another
area where the climate change is associated is agriculture, being a agriculture country, these
changes may totally tumbledown country’s basic existence. Recently different studies showed
that the agricultural production from this country is decreasing gradually. Now a day’s
destruction of land, property, agriculture and other assets due to floods, cyclones and other
natural calamities are a natural phenomenon in Indian subcontinent.

The various impacts of climate change has severe repercussions on the general welfare of
living beings including humans and other social and economic developments in the country.
Since India is still based on agriculture economy, a large part of rural population still
depending on agriculture for their livelihood and due to the changes in climate they are
suffering with huge crop loss and associated problems?.

INDIA LOCATION MAP
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Fig.1. Location map of India

RESEARCH AND FINDINGS

Surface Temperature

A warming trend has been observed along the west coast, in central India, the interior
peninsular, and north-eastern India. It is estimated that, by 2030, the average temperature in
India will rise up to 0.5° C!5 and an increase in between 2-4° C by the year 2100. At northern
region it may increase up to 4° C 1. According to Indian Institute of Tropical Meteorology
(IITM), the increase in the time scales in atmosphere-ocean interactions may result in change
of monsoon rainfall and which may result in drought in different regions!3. It is predicted that
during 21% century the frequency of warm days will be increased by 55 % and warm night
will be increased by 70% when compared with 1976-2005.
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Another significant observation was, the average heat waves in the country will be increased
by three to four times in the next century. Different studies postulates that the average
warming up to the earth especially Indian subcontinent will be higher when compared with
last century. A gradual warming up of the environment will be the result if the emission of
green house gas is going on in this pace.

Monsoon

Monsoon rains contributes the maximum share in India’s annual rainfall. It is observed that,
there is a pattern change in the monsoon rainfall at north- western region and west coast
region of India''. Even though the trend of south-west and North-east monsoon in Indian
peninsula is increasing one, but in some part of southern India a decreasing pattern also
observed. Tropics are expected to have the strongest spell of monsoon rainfall in the world.
Normally the south-west monsoon in India starts in the early June and extends up to end of
September. South-west monsoon contributes the significant share of monsoon rain in India.
Most of the global projections highlights that, due to the climate change and global warming
the monsoon rainfall may intensify in India’. As a result of all these one can expect heavy
rainfall during summer monsoon and weaker rainfall in winter monsoon!. Most of the global
models speculate that the summer monsoon in India is found to be get increased in the coming
years. This may also lead to extensive drying during the late summer, it may negatively affect
the agricultural crop sector of India. A slight variation in climate may distort the crop
production in India. It further shows that by the end of 21* century, in central and southern
India the frequency of precipitation extremes is projected to rise more prominently*.All
accepted models suggest an increased and intense monsoon in the near future, this may
adversely affect the agriculture system, and the main reason behind this is the high moisture
content in the atmosphere.

Droughts and Floods

It was noted that there were no large scale frequent flood and drought in the last century. But
recent calamities showed that the frequency of flood and drought are increased gradually
throughout India. It was observed that during the last 50 years the drought and flood are
increased significantly. In all parts of India the average number of drought per decade is
increased to two and it affects the agriculture sector drastically. Increase in drought as well as
flood is a common phenomenon in Indian subcontinent especially during early 21 century.

In recent decades, droughts have been more frequent in north, east, and some areas of south
and central India, as a result these regions are more vulnerable to several risks®. It is found
that there is a significant increase in the intensity of droughts in central parts of India®. It is
also observed that, there has been a steep increase in the storms especially in coastal areas of
India and a chaining trend in the frequency of rain fall 1. As a result, the normal days of
monsoon rain fall may reduce and the intensity and frequency of heavy rain fall may increase
and which may lead to heavy flooding!?.

It was noted during 2018 and 2019 that extremely heavy rain spells increased in number and
long spells of rain breaks intermittently for a heavy spell, which led to flood and erosion in
plain. Another significant change was the heavy isolated precipitation in specific area and
which was due to high atmospheric moisture content. During 2018 in Kerala, the cumulative
precipitation for consecutive three days were 120 cm, which resulted in heavy flood in entire
Kerala and led to massive destruction and death of common man. The so called cloudburst is
a common phenomena in India and many of them has resulted in massive destruction of the
environment.
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Rise in Sea Level

Information available from the records showed that in north Indian Ocean the sea level rise
was between 1.06-1.75 mm per year?!. Annual report of Intergovernmental Panel on Climate
Change marked a global average sea level rise of 1.2 mm per year. The data is an eye opening
to all coastal countries. If sea level rise is increasing in the same pace many of the coastal
towns will become flooded with sea water. So sea level rise should be noted in this
perspective and must take necessary steps to prevent this global effect.

In the opinion of Indian National Communication to the UNFCCC, “the sea level rise is
highest in the Gulf of Kutch (Gujarat) and on the coast of West Bengal™18, Sea-level rise is a
notable phenomenon in the coastal area of Indian Peninsula. It was noted that during 1874-
2004 period in North Indian Ocean the average sea-level rise varied between 1.06-1.75,
whereas in the last two and half decade it was increase to 3.3 mm per year. It was expected
that at the end of 21*' centaury the cumulative sea-level rise will be 300mm with the global
average of 180mm. The available data discloses the fact that the sea-level rise in Northern
Indian Ocean is high when comparing with the rest of the world. So a general consent about
the sea-level rise postulates the fact that the sea-level rise in Indian subcontinent will be
significantly higher than rest of the world.

Extreme Storms

It was evident from the calamities happened in the last decades that, the states which present
in the east coast of India are more prone to thunderstorm. West Bengal experienced the most
disastrous thunderstorm during last decades. Regular thunderstorms in the east coast of India
are regular phenomena, where as west coast of India also started experience thunderstorms
during monsoon periods. In rare occasion the thunderstorm originated in the Bay Bengal
crosses the Indian Subcontinent and reaches Arabian sea and become active enough to create
sufficient damage in the west coast.

During this period the State of Kerala and Maharashtra had experienced around 79 and 147
events respectively which has witnessed large scale mortalities and other damages!4. Recently
it is observed that, there has been an increase in the mini-cloudburst and short-lived cloud
burst incidences across the west coastal areas of India!”. SI also there has been an increase in
the thunderstorm activity at Jammu; Kashmir and Ladakh region, respectively!S. It is to be
noted that annually around 100 and 80 days thunderstorm activity is reported from West
Bengal and Gangetic plains respectively. The State of Kerala records yearly around 80-100

days thunderstorm incidence which is the highest amount other regions?’.

Tropical Cyclone

In contrast, the frequency of very severe cyclonic storms (VSCSs) during the post-monsoon
season has increased significantly during the last two decades (2000-2018). Climate models
project a rise in the intensity of tropical cyclones in the NIO basin during the twenty-first
century ®. Tropical cyclones are common phenomena, in India it normally occurs in the west
coast of India. Recently occurrence of cyclones from west coast of India is new initiative and
occurs regularly during north-east monsoon. Another significant development in the case of
cyclone was, it crosses the Indian subcontinent from east coast of India to west coast of India.
This rare phenomenon is common in recent years and leads to severe calamities not only in
east cost but also in west coast also. Cyclone Amphan was a very severe one and originated in
20th may 2020 at Bay of Bengal and made a landfall near India-Bengladesh border with very
severe damage worth about 14 billion US § in India alone.
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Nevertheless, 129 lives were lost across the two countries. Amphan reached category 5
intensity while over the Bay of Bengal, and although it weakened somewhat before landfall as
a category 2 storm, it still led to extensive wind and storm surge damage in the city of Kolkata
and surrounds?2.

Glacier Melting in Himalayas

The Hindu Kush Himalayas (HKH) experienced a temperature rise of about 1.3°C during
1951-2014. Several areas of HKH have experienced a declining trend in snowfall and also
retreat of glaciers in recent decades 3. It is expected that Hindu Kush Himalaya started to
experience a notable temperature fluctuation during last decade and it is speculated that at the
end of 21% centaury the temperature may rise by about 5.2° C and in connection with elevated
temperature the snowfall will decrease and total snow cover also will decrease accordingly. It
is estimated that by the end of 21" century, the temperature of Hindu Kush Himalayan region
may increase up to range of 2.6-4.6 °C, which will result in unprecedented snowfall and
destruction of glacier resulting in significant hydrological and agricultural impacts?.

CONCLUSION

India is one of the leading greenhouse gas emitter in the world and highly vulnerable country
also. As the population of India is increasing arithmetically the natural emission of
greenhouse gas also increases continuously. When compare with other nations, the impact due
to climate change is very severe in India. Being a tropical country with very diverse terrain,
flora and fauna, India will be highly vulnerable to climate change. As the days goes on the
climatic condition of the peninsula has change drastically. In the future, if the conditions are
going like this in this pace, this force may spoil the basic existence of human being in that
area. Different models predicted that India is highly prone to climate change. All the
environmental phenomena such as surface temperature, monsoon, droughts and floods, rise in
sea level, extreme storms, tropical cyclones and glacier melting in Himalayas are in increased
pace in recent years and it is expected to effect the basic existence of all the living organisms
in this area especially human being.
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KEDARNATH FLOOD TRAGEDY, 2013

Ishu Dobhal

ABSTRACT

Kedarnath is a holy and pious pilgrimages of Lord Shiva situated in Rudraprayag district of
Garhwal region of Uttarakhand in India. Uttarakhand encountered heavy rainfall during the
month of june in 2013. It led to the melting of Chorabari glacier which is situated near
Kedarnath temple. One end of the glacier is the source of Mandakini River. The melting of
the glacier led to the outburst of the Mandakini River. Large part of North Himalayan State
of Uttarakhand was affected by the Kedarnath Floods. The worst disaster was faced by
Kedarnath. The rapid melting of the snow from the Kedarnath Mountain triggered damage. It
flooded the Chorabari Lake.

Kedarnath flood resulted in causing Cloudburst, landslides and snowfall. For this disaster
nature is not completely at fault. Humans are also accountable for Kedarnath’s huge and
massive catastrophe. Mishandled tourism, huge construction of hotels, buildings and road,
hydroelectricity dams, mining projects in such fragile mountainous zone were few reasons of
the flood. A lot of people lost their lives and many were injured badly. The most
disheartening part of this tragedy was that most of the people who lost their lives were
devotees of Lord Shiva and they died on their pilgrimage. The dead bodies of many people
got missing. This flood changed a holy place in a land of deaths and disaster.

Keywords: Kedarnath, Uttarakhand, India, Floods, Disaster, Tragedy
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A GLOBAL STUDY OF DISASTERS DURING 2020

Kishan
Department of Journalism and Mass Communication, Kumaun University

Abstract

The year 2020 was full of disasters for human civilization. This year the deadly Novel
Coronavirus wreaked havoc in countries across the world, due to which many people died and
the negative effect of the Coronavirus was also seen on the economy of many countries.
Along with this deadliest pandemic, people had to face some other disasters due to which
their condition became worse. Many disasters that happened in the year 2020 such as Aegean
Sea earthquake in Turkey, Australia's Black Summer, Flash floods in Indonesia, Oil spill in
Venezuela, Russia’s Arctic region and Mauritius, Beirut explosion, heat waves and forest fires
in different regions of the world etc. These natural and man-made disasters caused
environmental and financial disaster damages as well as many causalities. Climate change
also remains a matter of concern all over the world because it leads to some natural disasters
that is very distressing. Investigating the disastrous incidents can give the significant amount
of information and helps in disaster management, communication, preparedness, mitigation,
response and recovery for the future calamities. So, the purpose of this study is to analyse the
disasters that occurred in the year 2020 and also to understand these devastating events in
depth.

Keywords: Environment, Natural disaster, Man-made disaster, Disaster communication,
Disaster management

124



INTERNATIONAL CONGRESS ON
ENVIRONMENT, DISASTER AND FOREST
October 20-21, 2021 / ADANA, TURKEY
(THE PROCEEDINGS BOOK)

WEB: https://www.ispecongress.org/cevrebilimleriveorman

E-MAIL: ispeckongreleri@gmail.com

PHYSICO-CHEMICAL AND MICROBIOLOGICAL ASSESSMENT OF SOILS
FROM DUMPSITES FOR PLASTIC DEGRADING MICROORGANISMS

Hilda. A. Emmanuel-Akerele
Department of Biological Sciences, Anchor University Lagos

ABSTRACT

Plastic pollution is a threat to the environment because of its slow degradation rate and high
usage. The continuous accumulation of these synthetic plastic wastes poses an ever increasing
threat to animals, humans and the environment, and the use of microorganisms to effectively
degrade plastic waste can provide solution to the problem of plastic pollution. The aim of this
study is to isolate plastic degrading microorganisms from soils. The soil samples used for this
study were collected from dumpsites filled with plastic and plastic materials and the
effectiveness of the degradation of plastic materials was studied over a period of six (6) weeks
in broth and agar culture under laboratory conditions by weight determination method.
Physicochemical and microbiological analysis was carried out on the various soil samples
using standard protocols. The biodegradation of polyvinylchloride (PVC) was done in-vitro
using the microorganisms isolated from the soil. Microorganisms that were able to degrade a
higher percentage of the plastic materials were; Staphylococcus aureus, Streptococcus sp,
Bacillus sp, Escherichia coli Aspergillus niger, Aspergillus flavus and Trichoderma viridae.
The total viable count for bacteria and fungi were within the range of 11.8x105 to 2.0x1010
and 3.3x105 to 0.1x1011 respectively. Staphylococcus aureus, Streptococcus sp, Bacillus sp,
Micrococcus sp, Aspergillus niger, Aspergillus flavus, and Trichoderma viridae, degraded
plastic up to 25%, 31.2%, 25%, 31,2%, 12%, 10% and 10% respectively. These isolates may
be used to actively degrade plastics, thereby reducing the rate of plastic pollution in our
ecosystem.

Keywords: Biodegradation, plastic, pollution, polyvinylchloride, wastes
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IRON-ENRICHED BIOCHAR EFFECTIVELY ALLEVIATED THE NEGATIVE
EFFECTS OF CADMIUM STRESS THROUGH PROMOTING THE EMERGENCE,
GROWTH AND PHYSIOLOGICAL TRAITS IN RICE

Assistant Professor Dr. Saddam Hussain,
Department of Agronomy, University of Agriculture
ORCID: 0000-0002-0895-1287

ABSTRACT

Cadmium (Cd), a wide existence heavy metal, cause severe limits to the growth and the
productivity of cereal crops, such as rice (Oryza sativa L.), under a variety of climatic
conditions. Biochar is characterized as high porosity, which promote the water retention
capacity and nutrient retention. Many types of biochar also provide a direct supply of nutrient
to plants. The biochar can serve as a habitat for beneficial microorganisms, which promotes
the release and uptakes of plant nutrient. The application of biochar and iron (Fe) to
ameliorate the adverse effects of environmental stresses such as heavy metal is well reported.
In this study, the coordinated effect of biochar and iron supply on emergence, growth and
physiological attributes of rice was evaluated under two pot experiments; first experiment was
on direct seeded rice, and second was on transplanting rice. The experiments with three
number of replicates were laid out in completely randomized design in glasshouse condition.
In experiment one, the sowing of rice cultivars (Kissan basmati and KS-386), and
transplanting of 30 days old nursery (of two cultivars) was done, and different treatments viz.,
(biochar), (cadmium), (biochar + iron), (cadmium + biochar) and (cadmium + biochar + iron)
were assigned to each replication. In second experiment, all these treatments were imposed
for direct seeded rice where 15 seeds were sown in plastic pots filled with 5 kg of well sieved
and clean clay-loam soil. The results of both experiments showed that cadmium stress
reduced the germination and emergence, erratic growth of seedling, and retard the chlorophyll
content in direct seeded and transplanting rice. Nevertheless, application of biochar with iron
supply and sole biochar application helped plants to improve the germination dynamics and
seedling growth (shoot and root growth), and its enzymatic attributes. Among the cultivars,
Kissan basmati (fine rice) was good in all parameters, then that of KS-386. The above
findings clearly demonstrated that sole application of biochar and with supplementation of
iron have promoted the germination and growth traits, and effectively alleviated the negative
effects of cadmium stress. The study concluded that biochar and iron supply help plants to
alleviate the negative effects of cadmium stress.

Keywords: Cadmium stress, biochar, rice, fine rice, growth
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GALLOPROVINCIALIS) FROM CALA IRIS SEA OF AL HOCEIMA (NORTHERN
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ABSTRACT

This work aims to evaluate a link among weight variations of Mediterranean mussel Mytilus
galloprovincialis/M. galloprovincialis, condition index and the environmental parameters. In
order to determine the growth weight parameters (total weight, fresh and dry mass tissue
weight as well as fresh and dry shell weight) of the bivalve, sampling M. galloprovincialis
were collected from a mussel farm located along the coastline of Al Hoceima (Moroccan
Mediterranean Sea), during the period 2016. The environmental parameters were recorded at
the same sampling site. Results show that, the physicochemical parameters affect the growth
weight parameters, condition index and the reproductive cycle of M. galloprovincialis. The
condition index variation is a function of weight, which is itself a function of the gonadal
development as well as the availability of phytoplankton. The period of maximum gain
weight was observed in summer season, which correspond to the high condition index value,
and was associated with the maturity of gonads. The lowest values of CI observed in February
(8.71) and May (8.63) coincided with the two major spawning periods.
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Knowledge of the gametogenic cycle and physicochemical factors that may affect them may
constitute a basic data, necessary to choose mussel farming sites, and for a good and
sustainable commercial exploitation of bivalves in this part of the Mediterranean Sea.
Keywords: mussel Mytilus galloprovincialis, condition index, environmental parameters,
Mediterranean Sea, reproductive cycle, weight parameters.
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COPPER FERRITE NANOCOMPOSITES WITH COAL FLY ASH AS
HETEROGENEOUS PHOTOCATALYSTS FOR WASTEWATER REMEDIATION

Nimra Nadeem
Department of Chemistry, University of Agriculture Faisalabad

Qamar Abbas
Institute for Chemistry and Technology of Materials, Graz University of Technology

Muhammad Yaseen
Department of Physics, University of Agriculture Faisalabad

Asim Jilani
Center of Nanotechnology, King Abdulaziz University

Muhammad Zahid
Department of Chemistry, University of Agriculture Faisalabad

ABSTRACT

Coal fly ash (CFA) based-copper ferrite nanocomposites were prepared, characterized through
various techniques, and applied for the photocatalytic degradation of pollutant in wastewater.
The activation of CFA is done through hydrothermal method. The hydrothermal synthesis
route was opted for the fabrication of pristine copper ferrite nanoparticles and its CFA
nanocomposites. The prepared photocatalysts were analyzed in terms of structural (using
FTIR and XRD), surface morphology (using SEM), chemical state analysis (using XPS),
elemental composition through EDS, and optical response (using UV-Vis spectroscopy). The
photocatalytic activity of nanocomposites was investigated sequentially under ultraviolet light
(254 nm) and influencing parameters (pH, H2O> dose, photocatalyst content, dye initial
concentration, irradiation time) were studied. The optimized conditions for photocatalytic
degradation were found at pH = 5, composite dose = 100 mg/L, H202 = 10 mM using CFA
nanocomposite and the dye was efficiently degraded within 60 min. The best degradation
efficiency of ~98 % was achieved using CFA-CuFe204 (1:1) under the optimized conditions.
The key reactive species (OH-, h+, and e-) for photocatalytic degradation were determined by
a radical scavenging experiment and OH- radicals were found to be the most effective ones.
The kinetic study of Fenton oxidation processes was conducted using Behnajady-
Modirshahla-Ghanbery (BMG) kinetic model. Response surface methodology was the
statistical tool for the assessment of interaction effect among experimental variables.
Keywords: Metal Ferrite; Wastewater treatment; Response surface methodology; Waste
management; Dye degradation
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