DEGISEN ve DONUSEN
DUNYADA MUHENDISLIK
BILIMI:
DISIPLINLER ARASI BIR
YAKLASIM

Editor:
Tefide KIZILDENIZ

Ankara
Eyliil / 2021



DEGISEN ve DONUSEN DUNYADA MUHENDISLIK BILIMI:
DISIPLINLER ARASI BIR YAKLASIM

Editor
Tefide KIZILDENIZ

© Bu eserin biitiin haklar: saklidir.

Kapak Tasarimi
Tasarimc1 Adi

Sayfa Tasarimi
FMK Tasarim
Semih Kose

Yayin tarihi:
28.09.2021

ISBN
978-625-7624-90-9

Astana Yayinlari

Akademisyen Egitim Danismanlik Yayincilik Hizmetleri A.S.
Gokkusagi Mahallesi 1195 Sok. No: 2/A Cankaya/ ANKARA
Tel: 0 312 230 04 85 — 86 - 87

www.astanayayinlari.com

astanayayinlari@gmail.com



DEGISEN DUNYADA MUHENDISLIK BILIMINE
KARSILASTIRMALI BiR BAKIS

ONSOZ

Miuhendislik  bilimi; fen bilimlerinin besledigi, insanlarin ihtiyaglarinin
karsilanmasinda emniyet, ekonomi ve estetigin géz Oniine alinarak, teorik gercekleri
ortaya koyarak, uygulayan ve bu gerceklerden yola cikarak yenilik¢i yaklasimlarla
sanatsal ve endiistriyel tasarim anlaminda genellikle dogadan ilham alan bir disiplindir.
Bu baglamda miihendislik tanimui itibariyle farkl disiplinleri bir araya getirerek yenilikgi
cozumler ortaya koymaktadir. Hizla degisen diinyada, degisen iklim ve degisen ihtiyaclar
goz oniine alindiginda disiplinler arasi yaklasimlarla miihendislik biliminin bir araya
geldigi calismalar yayginlasmistir. Hatta bu baglamda disiplinler arasi, Biyosistem
Miihendisligi, Biyomiihendislik gibi mihendislik bilimlerinin genis kapsamli olarak
biyolojik sistemlere ve siireclere uygulanmasini iceren yeni miihendislik bilimleri de
ortaya cikmaktadir. Bu sebeplerden dolayi, degisen kosullarda miihendislik biliminin
tamamlayic1 ve karsilastirlmali ¢alismalarinin bir araya getirilmesi, disiplinler arasi
calismalarin artirilarak devam etmesiyle, degisen diinyanin getirdigi sorunlara ve
firsatlara miithendislik biliminin uygulanmasi adina 6nem arz etmektedir. Elinizdeki
kitapta degisen diinya ve iklim kosullarinda miihendislik biliminin ortaya koydugu
karsilastirmali ¢alismalarini bulacaksiniz.

Bilimsel calismalariyla kitaba ve miihendislik bilimine yapmis olduklar: katkilarindan
dolay1 degerli meslektaslarimiza tesekkiir eder, basta miihendislik olmak {izere
disiplinler arasi ¢alismalar yapan okuyuculara ve tiim bilim severlere hayirli olmasini
dilerim.

Dr. Ogt. Uyesi Tefide KIZILDENIZ
Eyliil, 2021



A COMPARATIVE APPROACH OF ENGINEERING
SCIENCE IN THE CHANGING WORLD

PREFACE

Engineering science is a discipline that isconnected with natural sciences; revealing
and applying theoretical facts by taking into account safety, economy, and aesthetics by
meeting the needs of people and generally taking inspiration from nature, in terms of
artistic and industrial design with innovative approaches. In this context, engineering by
its definition brings together different disciplines and presents innovative solutions.
Considering climate change and the needs of the drastically changing world, studies that
combine engineering science with interdisciplinary approaches have become
widespread. Even in this context, new interdisciplinary engineering sciences are
emerging such as Biosystems Engineering and Bioengineering, to biological systems and
processes. For this reason, bringing together complementary and comparative studies of
engineering science in changing conditions is important for its application to the
problems and opportunities brought by the changing world, with the continuation of
interdisciplinary studies. In this book that is in your hand, you will find comparative
studies of engineering science in changing world and climate conditions.

[ would like to thank our esteemed colleagues for their contributions to the book and
engineering science with their scientific studies, and [ wish benefit to the readers and all
science lovers, especially engineering lovers who conduct interdisciplinary studies.

Asst. Prof. Dr. Tefide KIZILDENIZ
September, 2021
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DEGISEN DUNYA’DA BESIN DEGERI YUKSEK YENI
PATATESLER CESITLERI: MOR ET RENGINE SAHIP
PATATESLER

Tefide KIZILDENIZ!
Katibe Sinem CORUK?2

1.GIRIS

On dokuzuncu yuzyilin baslamasiyla beraber, yogun karbon tiiketimi sonucu
atmosferdeki CO2 orani hizla artmistir. 19 y.y.dan giinlimiize kadar 280 mol mol-! havaya
(ppm)'den 550 ppm’ e kadar artmis ve bu artisin 700 ppm'e bu ylizyi1lin sonunda ulasacagi
tahmin edilmektedir (Prentice ve digerleri, 2001). Atmosferdeki bu emisyon artislariyla
ilgili olarak sera gazi etkisi diye tanimlanan antropojenik sera gazlarinin etkileriyle
atmosferde sicaklik artislarinin oldugu gézlemlenmis ve hatta bu artislarin yaklasik 1,8
ile 4,0 °C araliginda olacagin tahmin edilmektedir (IPCC, 2007a). Iklim yasanana bu
degisiklikler su mevcudiyetini de etkilemis, dzellikle Akdeniz ve Karasal Iklim kusaginda
bulunan bélgelerde kurak alan sayilarini artirmistir (IPCC, 2007b). Biitiin bu degisimler
gida giivenligi sorunu yasayan bolgeler ve o bolge halklari i¢in olduke¢a kritik éneme
sahiptir.

Patates, tahil dis1 mahsul liretimi siralamasinda piring ve bugdaydan sonra diinyanin
en 6nemli liciincl gida mahsulidiir (FAO, 2016). Patates bitkisi yetistirilmeye baslandigi
tarihten glinlimiize kadar hem zengin besin igerigi hem de genis kullanim agindan dolay1
tiilketimde her zaman ilk sirada yer almistir. Patates, gelismekte olan iilkelerde genel
itibariyle hem gida giivenligi hem de gelir kaynagidir (Lutaladio ve Castaidi, 2009). Bu
tilkelerde niifus diinyadaki herhangi bir boélgeden daha fazla artmakta (Lutz ve Samir,
2010), gida giivenligi, gidaya erisim ile ortaya ¢ikan ag¢lik sorunu, iklim degisikligi ile
ortaya c¢ikan su kitlig1 gibi sorunlar géz 6niine alindigin da patates liretimin 6énemi daha
iyi gozler oniine serilmis olur. Iklim degisikligi gida arzinda siddetli etkiler gosterebilir.
Patates modellemesi arastirmalarina gore tahmini patates verimi, iklim degisikligi
nedeniyle bu yiizyilin sonuna kadar diisecek, ancak iklim degisikliginin patates verimi
tizerine olan etkileri ve iklim degisikliginin hala tahmin edilemeyen etkileri boélgeden
bolgeye farkliliklar gosterecektir (Raymundo vd., 2018). Bu nedenlerden 6tiirli, modern
tarimin temel zorluklarindan biri, 2050 ve sonrasinda gida giivenligini saglamak icin

1 Dr.0gt.Uyesi, Nigde Omer Halisdemir Universitesi, Tarim Bilimleri ve Teknolojileri Fakiiltesi,
Biyosistem Miihendisligi Boliimii, tkizildeniz@ohu.edu.tr

2 Ars.Gor, Nigde Omer Halisdemir Universitesi, Miithendislik Fakiiltesi, Gida Miihendisligi Bolimii,
sinemcoruk@ohu.edu.tr
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gelecekteki iklim degisikliginin potansiyel olumsuz etkileriyle basa ¢ikmak i¢in stratejiler
gelistirmektir.

Gelecekteki iklim degisikligiyle basa ¢cikmak icin patates mahsuliinii daha ytksek
sicakliklara, hastalik ve zararhlardaki degisikliklere ve asir1 su temin kosullarina
uyarlamak icin iklim degisikligine adaptasyon stratejilerini patates tiretimi igin
uygulamaya ihtiya¢c vardir. Islah, hali hazirda yapilan tohumluk patates 1slahi
programlarinin ve karantina hastalik ve zararlhlarinin yonetiminin yani sira iklim
degisikligine adapte olmus patates 1slah1 konusunda da yakin gelecekte Kkilit bir rol
oynayacaktir.

2.DEGISEN IKLIMDE DEGISEN IHTiYACLAR ICIN PATATES
URETIMI

Patates (Solanum tuberosum L.) farkh Kkiiltiirel ge¢mise sahip, milyonlarca insan
tarafindan giinliik olarak tiiketilen, yapisinda bulunan besin égeleri sayesinde enerji ve
karbonhidrat kaynag1 olmasi ile birlikte yasam boyunca kii¢iik miktarlarda gerekli olan
(mikro besin ogeleri) acisindan da zengin olan bitkisel gidalardan birisidir. Patatesin
kimyasal bilesimi gesit, yetistirildigi yer, tarim uygulamalari, hasattaki olgunlugu ve hasat
sonrasl depolama kosullar ile degismekle birlikte genel olarak; patateste nem miktar1 %
75- 80 civarinda seyrederken geri kalan kuru madde olarak protein ve aminoasit % 1-2,
karbonhidrat % 18, yag % 0,1 , % 0,1’ den az kismini da mineral ve vitamin
olusturmaktadir. Toplam kuru agirhigin %80’ li gibi biiyiik bir kismini kapsayan
karbonhidratlardan, takribi % 70’ i nisasta, % 0,5-2’si indirgen seker, % 6-8’ i diyet lifi, %
0,5-1 siikrozdur (Yildiz, 2005). Patateste yer alan temel sekerler sukroz, glukoz ve
frikktozdur.Protein ve aminoasit bakimindan patates degerlendirmek gerekirse miktarin
yarisina yakinini asparajin ve glutamin olusturmaktadir. Patateste bulunan en 6nemli
mikro besinler arasinda bulunan askorbik asit gibi antioksidanlar ve klorojenik asit ve
konjugatlar1 gibi cesitli polifenoller patateslerdeki toplam fenolik bilesiklerin %90’ in1
olusturmaktadir. Baz1 patateslerde onemli olan kirmizi veya mor pigmentler,
antosiyaninler acisindan ytliksek antioksidan aktiviteye sahiptir (Hejtmankova vd., 2013).

Neredeyse tiim patates cesitleri tek bir c¢eside ait olan, Solanum tuberosum'dan
gelmektedir. Diger 10 Solanum tiri de yetistirilmis ve dogada 200 cesit daha
belgelendirilmis fakat kiiltiire allnmamistir. Iklim degisikligi bu dogada bulunan cesitlerin
hayatta kalmasini tehlikeye atabilir. Meydana geldikleri kosullar kotiilestikce % 12'ye
varan oranda neslinin tiikenmesi bekleniyor. Bulunduklar: iklim sartlar1 degistikce bu
cesitlerin % 12'ye varan oranlarda neslinin tiilkenmesi beklenmektedir. Ayrica, ani iklim
degisiklikleri, yabani patateslerin yetistigi alanlarda % 70'e kadar kiiciilmeye sebep
olabilir. Uluslararasi Diinya Patates Yili'nda, hizli biiylimesi, ortam kosullarina ¢abuk
adapte olmasi, minimum girdi ile yiiksek verim saglamasi sebebiyle patates "gelecegin
gidas1” olarak isimlendirilmistir. Patates, topragin az oldugu yerlerde yiiksek zirai is giicii
ile gelismekte olan diinyanin bir¢ok tilkesinde yetistirilmesi idealdir. Ayrica, 6zellikle
diger mahsullerin liretimi icin uygun olmayan bazi verimsiz arazi kosullarinda da biiyiik
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bir potansiyele sahiptir. Patates tiretiminin faydalarinin genisletilmesi, kalitenin, dikim
materyalinin iyilestirilmesi, dogal kaynaklarin daha siirdiiriilebilir kullanimini saglayan
tarim sistemlerinin saglanmasi, su ihtiyacini azaltan, zararlhlara ve hastaliklara karsi daha
dayanikli patates cesitlerine sahip olmasina ve iklim degisikligine uyum saglama
kapasitesinin artirilmasina ihtiya¢ vardir (Borba and Uruguay, 2008).

Patates koken olarak Tiirkiye'ye ait bir bitki degildir. Patates ilk defa siis bitkisi
seklinde giney Amerika'nin And Daglar’'ndan Avrupa’ya getirilmistir ve Rusya ve
Kafkaslar tlizerinden tilkemizin dogu boélgelerine 150 yil kadar d6nce girerken bir asir
oncesi ise bat1 bolgelerine Avrupa uizerinden girdigi bilinmektedir. Patates tilkemizin suan
neredeyse her bolgesinde yetistirilmekte olup, yetistiricilikte en ¢ok pay1 dogu ve orta
Anadolu almaktadir (Abed ve Demirhan, 2018).

2019 y1h verilerine bakildiginda patates iiretiminin diinyada 17,3 milyon ha alanda,
370 milyon ton oldugu goriulmektedir. Yillara bakildig1 Cin, Hindistan ve Rusya'nin
patates liretiminde artis oldugu goriilmektedir, liretimde Cin % 25, Hindistan %1 4, Rusya
% 6 ve Ukrayna % 5’lik pay almaktadir. Ulkemiz ise diinyada patates iiretimi bakimindan
% 1,34’liikk oran ile 17. sirada yer almaktadir. Diinya patates verimi ortalama 2.136 kg/da
iken tilkemizde 3.537 kg/da’dir. 2019°da 71 ilimizde takribi 141 bin ha alanda 4,98 milyon
ton patates iiretilmistir. Ulkemizde verimli bir iiretim sezonu gecirilmis olup 2020 yih
rekoltesi bir onceki yila gore % 4,4 artisla 5,2 milyon ton olarak gerceklesmistir.
Ulkemizde patates iiretiminde baslica en énemli iller; Nigde, Konya ve Afyonkarahisar’dir.
Oransal olarak vermek gerekirse bu iller ililke patates liretiminin ortalama % 37’sini
olustururken ekim alanlarinin ise % 33’liik kismini kapsamaktadir (Tarim Uriinleri
Piyasalar1 Patates Raporu (n.d.), 2020).

Genel itibariyle cogunlukla tiiketici tarafindan tiiketilen patatesler sar1 ve beyaz et
rengine sahip patates cesitleridir. Ancak son yillarda gerek kiiresel iklim degisikligi
gerekse saglik lizerinde ve giivenli gidaya olan gereksinim artmasiyla renkli patates
cesitlerine talep artmaktadir. Biyotik ve abiyotik stres faktorlerine karsi renkli
patateslerin igerdikleri fenolik bilesikler grubundan olan antosiyanin bilesikleri
acisindan daha zengin olduklarindan ve bu bilesiklerin antioksidan aktivite ve bir ¢ok
fonksiyonel 6zellik kazandirmalarindan dolay1 ayn1 zamanda depo sartlarinda daha fazla
surelerde tutulabilme gibi daha uzun siire depolanabilmeleri gibi 6zellikleri hem tiiketici
hem de tiretici agisindan avantaj saglamaktadir dolayisiyla da tercih edilme olasiligini
artirmaktadir (Abed ve Demirhan., 2018).

Bu 6zelliklerinden dolay, zorlu iklim sartlarina, asirn kurak, asir1 sicaga dayanabilen
ve bu sartlarda daha fazla antioksidan icererek besin degeri artan 6zelliklere sahip kirmizi
et renginde, mavi et renginde, pembe et renginde ve mor et renginde patatesler
gelistirilmistir ve iklim degisikligine kars1 adaptasyon igin bir alternatif patates ¢esidi
olarak kullanilabilme potansiyeli yiiksektir.

3.IKLIM DEGISIKLIGI FAKTORLERININ PATATESIN
BIYOAKTIF BILESENLERINE MUHTEMEL ETKILERI

Biyoaktif bilesenleri kisaca tanimlamak gerekirse; canlilarin yasamsal faaliyetlerinde
karbonhidrat, protein ve yag gibi birincil metabolitler gibi kesinlikle olmasi gereken
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bilesikler olmayip fakat canlilarin gii¢ yasam kosullarina karsi direnme giiciinii artiran ve
hayatta kalma sansini artiran, en az bir tane saglik acisindan etkisi olan sekonder
metabolitlerdir. Canli dokular etkileyen (biyoaktif bisenler) gidada az miktarda bulunsa
da saglik tlizerine onemli etkileri vardir. Bitkisel kaynaklar biyoaktif bilesenlerce
zengindir ve yapilan ¢alismalarla biyoaktifce zengin sebze ve meyve tiiketimi kronik
rahatsizliklar engelledigi goriilmiustiir (Dogal Katkilar, Fonksiyonel Bilesenler ve Saglik
Miikemmelliyet Merkezi (n.d.), 2021).

Meyve ve sebzelerde en ¢ok bulunan biyoaktif bilesenler su sekilde siralanabilir:
karotenoidler, flavonoidler, fenolik asitler, stilbenler, glukosinolatlar, lignanlar,
organosiilfiir ve bitki sterolleri (Tablo 1). Ozellikle patates cesitlerinde fenolik asitler;
klorojenik asit, kumarik asit ve vanilik asit bulunmaktadir. Ayn1 zamanda farkl et rengine
sahip patateslerde katesin, rutin, antosiyaninler oldugu kadar karotenoidler (carotene,

lutein, neoxanthin) mevcuttur (Narwojsz vd., 2020; Tablo 1).

Tablo 1. Biyoaktif bilesenler, kaynaklar: ve biyolojik etkileri (Uyar ve Siiriiciioglu, 2010 ve
Narwojsz vd., 2020’den modifiye edilmistir).

Biyoaktif Bilesenler Ornekleri Kaynaklar Biyolojik Etkileri
Sari, kirmizi, yesil ve
Likopen, Lutein, a-karoten, tl;zlll)rzlgle;nzz:fe‘ie Atioksidan aktivite,
Karotenoidler B-karoten, B-kriptoksantin, L) DNA hasarini
) rengi ve mor et N
Zeaksantin . onleme
renkli patates
cesitleri
Atioksidan aktivite,
. Meyve ve sebzeler,
. Flavon, Flavonon, Isoflavon, ] platalet
Flavonoidler i soya, baklagiller,
Flavanon, Katesin agregasyonunu
¢ay, kakao b
onleme
Diistik dansiteli
. . Kafeik asit, klorojenik asit, Tahillar, kahve, lipoprotein (LDL)
Fenolik asitler . . . . meyve ve sebzeler, .
kumarik asit, ferrulik asit . oksidasyonu
zeytinyag, patates
azaltma
platelet
topaklasmasini
o azaltma, Diisiik
Stilbenler Resveratrol bi El(g;fll{sl trlr%ll lglsrg:a yogunluklu
’ sarap lipoprotein (LDL)
oksidasyonu
azaltmak
Brokoli briksel | 1UMOr olusumuve
: Siilforafan, Benzil (BTIC), lahanasi, su teresi gely
Glukosinolatlar . e . baskilanmasi,
Fenetil (PEITC) gibi cicekleri 4 . o
aprakl bitkiler antikarsinojen
yap aktivite
LDL- kolestrol
. Keten tohumu, N ..
. Enterolakton, Enterodiol, . azaltma, 6strojenik
Lignanlar keten tohumu yagj, . .
Kumestrol aktivite, prooksidan
cavdar .
aktivite
Allisin,Diallilsulfit, Diallil Sarmmsak sosan
Organostlfiir distlfit, Dialilil 1ra’s a gan, Antibakteriyel
trisiilfit, Diallil tetrasiilfit p
. Total kolestrol, LDL,
. . Kampestrol, Sitosterol, .. . . .
Bitki Sterolleri ) Piring yagy, soya yagi | Kolestrol emilimini
stigmasterol azaltr
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Yukarida bahsedildigi iizere kimyasal yapilarina gore genis bir alt bilesen igeren
biyoaktif bilesenler fiziksel goriiniim olarak farkli 6zelikler kazandirmasinin yaninda
saglik agisindan bir¢ok olumlu 6zelikler de kazandirmaktadir Bu bakimdan Patates de bu
bakimindan olduke¢a degerlidir, biinyesinde bulunan karotenoidler, fenolik bilesikler ve
antosiyaninler gibi biyoaktif bilesenler patatese antioksidan 6zellik kazandirmaktadir bu
antioksidan 6zelligi siiperoksit temizleme, kararsiz bilesikleri indirgeme, viicutta demir
baglama gibi islevleri yerine getirerek gerceklestirmis olmaktadir (Brown, 2005). Hem
farkli renklerde patates olusmasini saglayan hem de patatese antioksidan oOzellik
kazandiran antosiyaninler renk olarak genellikle mavi, mor ve kirmizi karotenoid grubu
bilesikler ise patateste yogunlukla beyaz ve sar1 6nemli temel pigmentlerdendir (Van Eck
vd., 2007). Diinyada tiiketilen patates miktari, patateslerin kabuk ve et rengine bagh
olarak degisim gostermektedir. Genellikle tiiketimi yapilan patates beyaz ve sar1 et
rengine sahip patateslerdir. Diinyada gida giivenligi, degisen iklim kosullari, sinirh
miktardaki su kaynaklar1 ve toprak yetersizligi gibi nedenler farkli et rengine sahip
cesitlerin lretimine yol agmistir ¢inkii farkli et renklerinde gelistirilen patatesler
abiyotik ve biyotik stres etkenlerine karsi daha fazla diren¢ géstermeleri sar1 ve beyaz et
rengine sahip patatese oranla daha fazla miktarda antioksidan igerigi ayni zamanda depo
sartlarinda siire olarak uzun kalabilmeleri gibi etkin 06zelliklerinden o6tiru
yeglenmektedir. Bu 6zellikleri tasiyan farkli renklerde (mor, kirmizi, mavi ve pembe)
patates cesitleri gelistirilmektedir. Gida yoniinden de renkli lirtin olmasi talep yoniinde
tiiketicilerin ilgisini cekmektedir (Abed, ve Demirhan., 2018).

Yapilan ¢alismada kuraklik stresinin patates yumru verimini biiyiik oranda azalttigi
gozlemlenmistir fakat antioksidanlar, fenolik madde iizerinde 6nemli bir etkisinin
olmadig1 saptanmistir. Ayn1 zamanda kuraklik stresi ¢dziiniir proteini 6nemli 6l¢iide
artirmistir (Wegener vd., 2015). Bununla beraber, literatiirde iklim degisikliginin diger
faktorlerinden yiiksek CO2, yiiksek sicaklik, yliksek siddet ve uzun siirelerde maruz
birakilan UV radyasyonunun etkilerine dair patates biyoaktif bilesenlerini nasil
etkiledigine dair ¢alismalar mevcut degildir.

3.1. RENKLI PATATES ETMENI: ANTOSIYANIN

Bitkiler ikincil metobolit olarak biiyiik ihtimalle bazi zarari olan canlilara karsi
koruyucu rol aldig1 diisiiniilen bir¢ok fenolik madde olusturmaktadir dolayisiyla bitkisel
kokenli gidalarda az ya da ¢ok miktarda fenolik bilesikler bulunmaktadir. Antosiyaninler
de fenolik bilesikler diye adlandirdigimiz grubun 6nemli alt bagliklarindan bir tanesi olan
flavonoidler grubunda yer almaktadir. Bitki meyve, sebze, cicek ve tahil tanelerinin canh
renk pigment olarak kirmizi, mavi ve mor renklerinden sorumludur. Antosiyaninin hem
fiziksel hem de biyolojik olarak bitkilerin tozlasma ve tohum dagilimi icin aktif rol
aldiklar1 gibi UV 1sinlarinin zararh etkilerine karsi koruma saglar ve antimikrobiyal
aktiviteleri de mevcuttur (Wrolstad, 2004). Kimyasal yapis1 detayh incelenecek olursa
aslinda antosiyaninler, antosiyanidinlerin glikozit formudur. Bu nedenle suda
cozlinebilme 6zelligi vardir. Antosiyaninlerin seker olmayan kismina yani antosiyanidin
kismina aglikon denilmektedir. Antosiyaninlerin farkli renkte olusmasina temelde olan
16 farkl antosiyanidin tiirevine mannoz, glikoz, ramnoz baglanmasi ile ortaya
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cikmaktadir (Yesiloren Akal, 2019). Bu bakimdan mor et rengine sahip patateste
genellikle siyanidin 3-glukozit ,peonidin 3- glukozit goriilmektedir bu sekilde mor et
rengine sahip olmaktadir (He, vd., 2016).

Karbon iskeleti C6-C3-C6 seklinde olan yaygin olarak bitkilerde bulunan
antosiyandinler; malvidin (Mv), petunidin (Pt), delfinidin (Dp), pelargodin (Pg), peonidin
(Pn) ve siyanidin (Cy),” dir (Tablo 2).

Tablo 2. Antosiyanidinler ve gruplari (Damar ve Eksi, 2010).

Antosiyanidin
Bagh
Gruplar Ren
k
R1 R2 R3 R4 R5Rg R7

Peonidin OH OH| H | OH OCHs3 | OH H Turuncu-kirmizi
Petunidin OH OH| H | OH OCHs3 | OH OH Mavi-kirmizi
Malvidin OH OH| H | OH OCHs3 | OH OCHs3 Mavi-kirmizi
Pelargodin OH | OH| H | OH H OH H Turuncu-somon
Siyanidin OH | OH| H | OH OH | OH H Turuncu-kirmizi
Delfinidin OH OH| H | OH OH OH OH Mavi-kirmizi

Mor patateste, mor et rengini saglayan, biinyesinde barindirdig1i baskin
antosiyanidlerdir. Bu bilesiklerin hem fizyolojik hem de biyokimyasal olarak patatese
fonksiyonel 6zellikler kazandirir. Boylece, 6zellikle mor et rengine sahip patateslerde
abiyotik ve biyotik strese karsi dayaniklhilik konusundaki 1slah calismalar: tilkemizde
devam etmektedir. Bu baglamda, iilkemizde ilk kez 1slah1 ve tescili edilen mor patates
“ilkmor” cinsidir (Patates Arastirma Enstitisi Mudiirligi (n.d.), 2020). Degisen iklim
kosullarinda daha dayanikli ve besin degeri daha yiiksek patates cesitlerinin 1slah
calismalarinin bu baglamda ihtiyac vardir.

4.SONUC

Patates bitkisi tarih boyunca kitlik ve savaslarda yer almis, sinirli gida iirtinii olan
yerlerde insanliga biiylik katkilar saglamistir. Giinlimiizde de hizla degisen iklimin
getirdigi zorlu iklim sartlarinda gida giivenligi konusu olduk¢a 6nem kazanmistir. Sinirh
kaynaklarin, zorlu iklim kosullarinda maksimum verimi saglanirken , besin alternatifleri
acisindan zengin zirai Urtiinler i¢in alternatif yollar aranmaktadir. Boylece sadece gida
glivenligini yonetmenin yeterli olmadigi, ayrica besin iceriginin de gozetilerek 06z
kaynaklarla, iklim kosullarinda ytliksek adaptasyon kabiliyetine sahip besin alternatifleri
acisindan zengin zirai tirlinlerin yetistirilmesi konusu giindeme gelmektedir. Daha 6nce
insanlik tarihinde yer alan ve insanlar1 aghik ve kithigin olusturdugu negatif durumlardan
kurtaran patates bitkisinin oldukca fazla olan tiir ¢esitliliginden faydalanilarak farkli iklim
kosullarina adaptasyon saglayan 1slah edilmis tiirlerin bu baglamda hayati 6neme sahip
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oldugu ortaya c¢ikmaktadir. Boylece mor patatesi daha Once yetistirilmemis yerlerde
yetistirmeye baslanarak, diger patateslerden hem mor rengindeki albenisi ile farkh
olmas1 hem de igeriginde bulunan biyoaktif bilesiklerce insan beslenmesi i¢in zengin
besin elementler icermesi ile iklim degisikligine karsi hem verim hem de kalite acisindan
bir secenek olarak karsimiza ¢ikmaktadir. Iklim degisikligi etkilerinin oldukca fazla
hissedildigi glinumuzde bu etkilere karsi alinacak tedbirler kapsaminda hem de baska bir
gezegen olan Mars’ta da patates yetistirilme konusunda baz1 6n denemeler yapilarak, 65
patates ¢esidini kapsayan calismada hem ytiksek tuzluluga kars1 dayaniklilik saglayan
hem de Mars’ta ki toprak yapisina benzer bir toprakta patates yumrular yetistirilebilen
4 adet patates tiri belirlendi. Bu patates ¢esitlerinden biri yiiksek kuraklik ve tuzlu
topraklar icin karakterize olmus, Peru da tanitilan Cin de gelistirilen “Tacna” ¢esididir
(SCIDEV (n.d.), 2017). Dolayisiyla goriildigi tizere gelecek konusunda yasanabilecek hem
gida giivenligi hem kitlik hem de iklim degisikliginin olumsuz etkilerini ekarte etmek
amaciyla farkli calismalar giindemdedir. Ulkemizde de yeni yeni farkli et rengine sahip
patates gesitleri liretilmeye baslandi. Basta mor patates olmak lizere bu tiir alternatif yeni
cesitleri ve gormeye baslayacagiz.
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INTRODUCTION

The genus Prunus originates from the Asian and belongs to the Rosaceae family. It
includes more than 400 species of deciduous and evergreen trees and shrubs naturally
widespread along temperate regions (Potter vd., 2007). P. laurocerasus. is an important
plant species that grows especially in the Eastern Black Sea region of Turkey. It is
generally consumed as fresh fruit in local markets. However, it is dried and consumed as
jam or marmalade (Sulusoglu and Cavusoglu, 2013). It is an evergreen tree from the
Rosaceae (rosaceae) family. Fruits are oval, 8-20 mm in diameter. The P. Laurocerasus
tree can grow up to six meters. Its leaves are dark green, thin and average 16.3 cm long. It
blooms from March to the first half of April and bears fruit between July and September
(Celik vd.,2020).

P. Laurocerasus is considered a good source of nutrients due to its high water, protein,
carbohydrate and fat content, as well as rich in pectin, dietary fiber, ascorbic acid,
vitamins (4, C, D), various minerals and phenolic compounds. In addition to being a good
food source, it is also a fruit rich in antioxidants. (Karahalil and Sahin, 2011; Karabegovic
vd., 2012; Vahapoglu, 2018). Microwave assisted Soxhlet extraction (MSE) is a modern
extraction method that provides better extraction efficiency compared to traditional
techniques, decreases extraction time and solvent consumption and increases the quality
of extracts (Sulusoglu and Cavusoglu, 2013). MSE provides rapid extractions without
degradation of thermolabile compounds, with significant savings in time and energy. This
technique is widely used today for the extraction of bioactive substances of interest for
the food and pharmaceutical industry (Proestos and Komaitis, 2008; Zhilu vd., 2006, Hong
vd., 2001; Zigoneanu vd., 2008; Wu vd., 2012, Routray, and Orsat 2012). In addition,
another important advantage of the microwave is its applicability in a laboratory, at a pilot
and at industry scale (Leonelli, and Mason, 2010).
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MATERIAL AND METHOD

Material

P. Laurocerasus fruit samples were collected from Black Sea Region of Turkey. The
fruit samples was ripened, skinnedand dried. Dried fruit samples was Kkilled in a food
processor and the powder was stored in plastic bags in a refrigerator at 4°C until analysis.

Method

In the oil extraction of fruit samples, Soxhlet extractor modified to microwave oven
was used. Oil extraction procedures were carried out with the help of 10 g of sample and
five different solvents. These solvents; It has been designated as methyl alcohol, ethyl
alcohol, chloroform, hexane and acetone. 50 mL of each solvent was used in the extraction
process. Extraction processes resulted in approximately 10-15 minutes. After the solvent
was evaporated in the evaporator, the % yield was calculated by using the amount of oil
obtained and the oil weighing obtained as a result of extraction.

Esterification process was applied to the oil samples in order to carry out the analysis.
For this process, approximately 0.10-0.20 g of oil sample was taken and placed in a 20 mL
test tube, 1 mL of 2N KOH solution was added on it. After adding 7 mL of n-Heptane, the
mixture in the tube was mixed vigorously for 30 seconds and then centrifuged at 2000
rpm. The clear supernatant (methyl ester) obtained was taken from the supernatant part
into vials with the help of an automatic injector and made ready for injection (Carvalho
vd., 2012). The vials were closed with a rubber screw cap and stored in a refrigerator at
+4 degrees until analysis.

GC-MS analyzes of fatty acid methyl esters were carried out using Shimadzu GC-MS-
QP2010 Ultra (Shimadzu Deutschland GmbH, GermanyA Restek Rxi-624 sil MS analytical
column (60 m x 0.25 mm x 1.4 pm), from Restek) was implemented for chromatographic
separation of the analytes, using Helium as carrier gas at a constant flow rate of
2 mL min-1. The column temperature program was started at 40 °C (held for 1 min),
raised to 240 °C at 25 °C min-1 and then to 280 °C at 10 °C min-1 (held for 5 min), and
completely separated the analytes in 18 min.

RESULTS AND DISCUSSION

Findings obtained as a result of experimental studies are given below. In classical
methods, while heating with mantle heaters, the ambient temperature is approximately
70-90°C, while in this method, heating is carried out in a microwave oven. During this
process, the power scale of the microwave oven remained at a constant 600 watts. While
the analysis took at least 4 hours in the traditional Soxhlet extraction method, the total
time was 10-15 minutes in the microwave extraction system. This method saves a lot of
time. Depending on the volume of solvent used, a smaller volume balloon and extractor
were used compared to the traditional Soxhlet extraction method. Thus, gaining from
solvent with time is another advantage of the method. As a result of the analysis
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performed with five different solvents, crude oil was obtained in all solvents. The results
obtained are given below in order.

Table 1. Fatty acid components of fruit samples

Fatty Acids Methanol Ethanol Choloform Hexane Acetone
Caproic acid - - - - 11,21
Capyrilic acid - - - - 0,95
Undecanoic acid - - - - 60,77
Pentadecanoic acit - 14.47 -
cis-10-heptadecenoic
2cid - 13,33 -
Palmitic acid 31,6 13,33 31,28 21,00 5,92
Oleic acid - 30,65 10,13 5,79 1,43
Linoleic asit 46,2 12,20 40,55 45,98 12,34
Arachidic acid 11,1 8,08 9,65 13,87 3,72
Heneicosanic acid 11,1 7,94 8,39 13,36 3,65

When the fatty acids obtained with all solvents were evaluated, according to the
results obtained, the highest fatty acid was obtained in acetone extract. The next best
solvent was determined as ethanol. The least number of fatty acids were obtained in the
methanol extract. Another remarkable result is that caproic acid, caprylic acid and
undecanoic acid type fatty acids could only be reached when acetone was used as solvent.
Pentadecanoic acid and cis-10 heptadecanoic acid can be obtained when used as solvents
in ethyl alcohol, but not in other solvents. When methyl alcohol was used as a solvent,
oleic acid could not be obtained. According to these results, the importance of the solvent
was once again determined.

When the results obtained in this study are compared with the studies in the
literature; It is seen that the microwave-assisted method is compatible with other studies
in terms of saving time and solvent consumption. Compared to traditional methods,
microwave assisted method has been found to be more preferable in terms of these
variables. Although no significant increase was observed in terms of the oil yields
obtained, the superiority of the MSE method was an important result in terms of not
degrading the same dominant fatty acids.

As a result, it has been observed that the microwave extraction system realized with
microwave support saves time and efficiency. During the analysis, five different solvents
were used and the effect of the solvent on fatty acids was investigated.

When the obtained analysis results were examined, the highest number of products
was reached when acetone was used as a solvent. Secondly, ethyl alcohol stands out as
the best solvent. The least number of products were reached when methyl alcohol was
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used as a solvent. Another remarkable result is that caproic acid, caprylic acid and
undecanoic acid type fatty acids could only be reached when acetone was used as solvent.

Fatty acids, which are among the important components for plants and especially
fruits, can be determined by different extraction methods. Microwave-assisted extraction
method, which has been used frequently in chemical analysis methods in recent years, can
be added to the soxhlet extraction method. It is known that the traditional use of
microwave-assisted soxhlet extraction method reduces the extraction time, which is an
average of six hours, to 30 minutes in the microwave-assisted soxhlet extraction method
and saves a great deal of time. In the microwave assisted extraction method, the
superiority of the method has emerged as it reduces the solvent cost and will have positive
effects on the environment as a result of using much less solvent. It is thought that in
studies with plants, not only fatty acids but also other volatile components can be
performed with microwave assisted analysis, thus saving time and solvent.
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iKLIM DEGISIiKLIGI FAKTORLERININ (YUKSEK
ATMOSFERIK CO2, YUKSEK SICAKLIK VE KURAKLIK)
YONCA BITKISI (MEDICAGO SATIVA L. CV.) UZERINE
ETKILERI

1Tefide KIZILDENIZ
2Ahmet Fatih AKANSU
2Rumeysa CAN
3Yahya EKINCIOGLU

1.GiRiS

On dokuzuncu ytizyilin baslarindan beri (endiistri 6ncesi dénem) insanlarin yapmis
oldugu faaliyetler atmosferik CO2 seviyesini 280 mol mol! (ppm)'den, 2012-2013'te
yapilan 6lcimlerde 389 - 400 ppm’e yiikselttigi gozlemlenmistir. Gliniimtizde atmosferik
CO2 miktar1 550 ppm olarak 6l¢iilmiis ve bu ylizyilin sonunda 700 ppm'e ulasacagi tahmin
edilmektedir (Prentice vd., 2001). Oniimiizdeki yiizyillda iklimlerin biiyiik 6lgiide
degisecegi tahmin edilmektedir. Bu degisimden biyolojik tiirleri ve yasam alanlarini
kapsayan cesitli parametreler etkilenecektir (Ozdemir vd., 2020). Atmosferik CO2, klor-
flor-karbon (CIFC) ve tiirevleri CH4 ve N20 gibi sera etkisi gazlari, son zamanlarda kiiresel
Olcekte sicaklik artislarina neden olmaktadir. Kiimilatif atmosferik CO2 emisyonlar,
kiiresel ortalama yiizey 1sinmasina biiyiik 6lciide katkida bulunur. Ongériilen degerler,
tlkelerin kabul edilen etki azaltma oOnlemlerine bagh olarak mevcut referans
doénemindeki (1986-2005) 1,5 °C'deki stabilizasyondan 4 °C ve lizerinde bir artisa kadar
degismektedir (IPCC, 2014). Ornegin, 2014 ile 1994 yillar1 arasindaki yirmi yilhk
periyotta hava sicakligi 0.85 °C artmistir (IPCC, 2014). Bu sera gazi etkisi mahsulleri
etkiledigi icin Akdeniz iklim kusaginda yetisen bitkiler asir1 kuraga maruz kalmaktadir
(NOAA, 2011). Bunun sonucu olarak Akdeniz iklim kusaginda, bitkiler i¢in gerekli olan su
temininde azalmaya ve bitkilerin su kaybetmesinde artisa neden olmaktadir.
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2.IKLIM DEGISIKLIGI VE YONCA

Yonca (Medicago sativa L. cv.), dinyada kullanilan en yaygin 1liman baklagil yemidir.
Hayvan sagligi ve metabolizmasi uzerinde yararlh etkileri olan ikincil metabolitler
(biyoaktif bilesikler) bakimindan zengindir. Bu bilesikler tanen, toplam fenoller, toplam
flavonoidler, izoflavon, saponinler ve B-karoten icerir. Yiiksek atmosferik CO2'nin amino
asitlerin, vitaminlerin ve biyoaktif bilesiklerin biyosentezini arttirdig1 gézlemlenmistir
(Flexas vd., 2004; Koller ve Saleh, 2018; Hogy vd., 2009). Ayrica, yliksek atmosferik CO2 ‘nin
(620 ppm), islenmis yonca filizi gesitlerinde fenolik ve flavonoid oranini arttirdigi
gozlemlenmistir (Almuhayawi vd., 2020). Buna karsilik, yiiksek atmosferik CO2, esas
olarak lignin olmak tizere ikincil fenolik bilesiklerin sentezini indiikler (Gifford vd., 2000;
Henning vd., 1996), genellikle in vitro kuru madde sindirilebilirliginde (IVDMD) azalma
ile iliskilendirilir.

Bitkilerin yiliksek ve diisiik sicakliklar, kuraklik, tuzluluk gibi abiyotik stres
faktorlerine karsi korumasiz kalmasi, tarimsal Uretimdeki verimi azaltmaktadir
(Janmohammadi vd., 2008). Kuru otunda %18 olgunlasmamis protein bulunan yonca,
Tirkiye'de ve dlinyada en faydali ve énemli kaliteli kaba yem kaynagidir (Demiroglu ve
Avcioglu, 2010). Gelisimini tamamlamis olan bitki, halen kuraklik etkisine karsi
dayaniklidir. Yoncanin hasat zamaninin fazla olmasi ve yesil aksamin hayvan beslemesi
icin zengin olmasi sebebiyle 6zellikle diger kiiltiir bitkilerine gore ¢ok daha fazla suya
ihtiya¢ duyar (Wissuwa vd., 1997). Ote yandan, saponinler yonca bitkilerinin énemli
bilesenlerinden biridir. Bitkideki saponinler arasinda soyasapogenoller, hederagenin ve
medikajenik asit bulunur (Oleszek ve Jurzysta, 1986; Massiot vd., 1988; Oleszek, 1988);
alkaloidler ise asparajinler, trigonellin, stakhidrin ve homostakhidrini icerir (Thring vd.,
2009). Bu ikincil metabolitlerin miktari, yiiksek sicaklik ve kuraklik gibi en u¢ kosullarda
bircok kez degisebilir. Kuraklik kosullarinda yonca tiirleri incelenerek kuraklik ve diger
iklim degisikligi etkilerine (yliksek sicaklik, yiiksek atmosferik COz vb.) karsi en dayanikl
yonca ¢esidi bulunabilir. Ayrica, tiim bu tirlerin kuraklik etkileri altinda biliytimesi, kuru
agirlik gibi besin icerikleri, ilkel proteinler, iklim degisikligi etkileri altinda biiylimeden
yetistirilen yoncadan tiretilen trtinler, bu ¢esitlerin altinda incelenerek ne kadar verimli
olacagini bulabiliriz.

Cs bitkilerinde, havadaki atmosferik CO2 oranindaki artisin birincil etkisi, kisa stireli
fotosentetik artis ve sonug olarak bitki verimliligindeki bir artis olarak ortaya ¢ikmaktadir
(Lawlor ve Cornic, 2002). Bununla birlikte, atmosferik CO2 artisina C3 bitkilerinin vermis
olduklar1 bu tepki uzun vadede devam etmez ve fotosentez zamanla azalir (Erice vd,,
2007a; Rogers vd., 2006; Aranjuelo vd., 2009) ve bu duruma "fotosentetik aklimasyon
alistirma” ya da "fotosentetik alt regililasyon" denir. Yonca ile yapilan calismalar, bu
fotosentezin asagl regiilasyonunun, azalmis olan fotosentezle alakali oldugunu
gostermistir (Aranjuelo vd., 2005; Erice vd., 2007b). Karbon (C) fiksasyonunu bitkinin
karbon ihtiyac1 ile dengeleme kapasitesi, yiiksek atmosferik CO2 kosullar1 altinda
fotosentetik performansi kosullandiran 6nemli bir siire¢ olarak tanimlanmistir (Ziska,
2008; Sanz-Saez vd., 2010). Bu ¢alismalara gore, yiiksek atmosferik CO2 kosullar1 altinda
biiylime, C fiksasyonu ve C gereksinimleri arasinda bir dengesizlige yol actiginda, bitkiler
fotosentetik oranlarini, C kaynak aktivitesini ve ¢ékme kapasitesini dengelemek icin
distiriir (Aranjuelo vd., 2006). Bu acgidan, yiiksek atmosferik CO2 ihtiyacinin varlig
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(6rnegin nodiiller) N2 baglayan bitkiler icin yaprak CO:z igeriginin daha iyi ayarlanmasini
saglamaldir.

3.YONCADA iKLIM DEGIiSiKLIGI SIMULASYON
CALISMALARI

3.1.Ustii Agik Odalar (OTC)

1980'lerde, bitkilerin ytliksek atmosferik CO2 konsantrasyonuna tepkisine olan ilgi,
Ustii Agik Odalar (The Open Top Chamber, OTC) tesisleri veya Giines Isig1 Kontrollii Cevre
Odalar1 (Sunlit-Controlled Environment Chambers, SCEC) deneylerinden baslayarak
artmistir (Allen, 1979; Allen, 1992; Sionit vd., 1982; Kimball, 1983; Rogers vd., 1984;
Dahlman vd., 1985). OTC'ler, yliksek atmosferik CO2 ve diger atmosferik gazlarin bitkiler
tizerindeki etkilerini incelemek i¢in yaygin olarak kullanilir. Polivinil kloriir plastik film
panellerle kaplanmis altiminyum cerceveden yapilmis, iistii acik plastik muhafazalardir.
Hava; odanin dibine ¢ekilir, COz ile zenginlestirilir ve daha sonra odanin acik tepesinden
tiflenir. OTC'lerin insasi ve bakimi nispeten ucuzdur, ancak kii¢iik yapilarindan dolay1
biiytik bitki ortiilerinin (6rnegin orman ekosistemleri) ytiksek CO2 verdikleri tepkileri
calismak icin uygun degildirler. OTC'lerde yiiksek CO:z seviyeleri genellikle 600-740 ppm
arasinda uygulanmaktadir (Bishop vd, 2014). Sera etkisi giines radyasyonu iletimi ve
tistii OTC'lerin odasinin igindeki 1sinin yakalanmasi (Kennedy, 1995; Marion vd., 1997),
gece boyunca topraktan ve mahsul ylizeyinden kizilotesi radyasyon 1s1 kesintisini
indiikleyerek kizil6tesi yansitici perdeler ile giindiiz sicakliklari veya gece boyunca toprak
sicakliklarini arttirir (Beier vd., 2004; Emmett vd., 2004).

Sgherri ve digerlerinin 1998’de yapmis oldugu bir ¢alismada; yonca (Medicago sativa
L.) bitkileri OTC'lerde atmosferik CO2 konsantrasyonunda (340 ppm) ve yiiksek
atmosferik CO2 konsantrasyonlarinda (600 ppm) yetistirilmistir. ilk kesimden yirmi bes
glin sonra, her iki bitkiden bir set, 5 giin boyunca su tutularak su a¢i1g1 kosullarina maruz
birakilmistir. Proteolitik aktivite, monogalaktosil diasilgliserol-digalaktosil diasilgliserol
molar orani, toplam yapisal olmayan karbonhidratlar ve ¢oziiniir protein icerigi tizerinde
bir oda etkisi meydana gelmistir. Buna karsilik, acik havada ve odalarin iginde yetisen
bitkiler arasinda yaprak suyu potansiyelinde bir degisiklik gozlenmemistir. Yiiksek
atmosferik CO2 konsantrasyonunda yetistirilen bitkiler, su stresine maruz kaldiklarinda
atmosferik CO2'de yetistirilen bitkilere kiyasla yaprak suyu potansiyelinde daha diistik bir
disiis gostermistir. Yiikksek atmosferik CO2 konsantrasyonu altinda yaprak azot icerigi
azalirken nisasta birikimi ve daha yiiksek proteolitik aktivite kaydedilmistir. Suyun
tikenmesinden sonra, CO: ile zenginlestirilmis bitkiler toplam yapisal olmayan
karbonhidratlarda ve c¢oOziiniir proteinlerde bir azalma gostermistir. Tilakoid
membranlarda yiiksek atmosferik CO2, klorofil ve lipit iceriginde bir artisa ve
monogalaktosil diasilgliseroliin bozulmasina neden olmustur. Ana tilakoid lipidlerde
daha yiiksek derecede doymamislik da gozlenmistir. CO2 ile zenginlestirilmis bitkiler,
klorofil bozunumunun azalmasi ve daha yiliksek bir membran stabilitesi ile gosterildigi
gibi su stresinden daha az etkilenmistir.
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3.2.S1caklik Gradyan Seralar (TGG)

Kontrolli bitki yetistirme sistemleri, agik alan parsellerinde yapilan denemelerde;
atmosferik CO2, su mevcudiyeti, besinler, sicaklik, 151k yogunlugu ve cesitleri gibi cevresel
faktorleri daha iyi saglayabilirler (Ziska ve Bunce, 2007). Sicaklik Gradyan Seralarinin
(The Temperature Gradient Greenhouses, TGG); iklim degisikligi ile ilgili birka¢ faktoru
ayr1 ayr1 veya etkilesim halinde arastirmacilarin ¢alismasina izin veren, yiiksek
atmosferik COz, yiiksek sicaklik ve kurakligin etkilerini incelemek i¢in kullanilan, sicaklik
gradyan tiinellerinin gelistirilmis bir formudur. TGG’lerin avantajlari; belirli bir degiskeni
(cevresel veya cevresel olmayan), bir bitki fizyolojik reaksiyonunu arastirmak icin
arastirma odakli seralar olmalar ve gelecek iklim degisikligi senaryolarina kars1 bitki
fizyolojik reaksiyonlarinin nedenleri {lizerinde yogun mekanik incelemeye uygun
olmalaridir (Morales vd., 2014). TGG'lerin en bliylik avantaji, ayn1 anda bir denemede
iklim degisikligi ile ilgili birka¢ faktoriin etkilesimlerini incelemeye izin vermesidir.

Castano-Sanchez ve digerlerinin, 2020’de yaptig1 bir ¢alismada sicaklik gradyan
tiinelleri, yonca mahsulii i¢in CO2 ve sicaklikta 6ngoriilen artislar1 simiile eden ortam
kosullarina yakin kosullar saglamak i¢in kullanilmistir. Bitkiler, sabit bir toprak hacimsel
su icerigi tutarak ve bitki i¢cin tek azot kaynagi olarak nodiil fiksasyonu ile 13 litrelik buiyiik
kaplarda yetistirilmistir. Su rejiminden bagimsiz olarak, ytiksek atmosferik CO2'nin bitki
biiylimesi tlzerindeki etkisi sicakliga baghdir. Yiiksek atmosferik CO2 ve sicaklik
birlestirildiginde kuru madde artmistir. Bitki verimindeki iyilesme kismen artan
fotosentetik oranlarin bir sonucu olarak degerlendirilmistir. N konsantrasyonunun bitki
lizerinde herhangi bir etkisine rastlanmamistir. Bitkideki N eksikliginin azalmis nodiil
enzime aktivitesinin bir sonucu oldugunu gosterebilir.

3.3.Biiytime Odasi-Seralar1 (GCG)

Iklim degisikligi senaryolarini simiile etmek icin belirtilen sistemlerin yani sira, en
onemli iklim degisikligi faktorlerinden birinin simiile edilmesi hala eksiktir: Hig¢bir
method UV radyasyonunu simiile etmeye miisait degildir. Bliylime odasi-seralar (The
Growth Chamber - Greenhouses, GCG), sinirh ¢alisma alanlari icinde daha fazla gevresel
degiskenin uygulanmasini miimkiin kilan yapilardir. GCG’ler, yiiksek atmosferik CO2 (700
ppm), yiiksek sicaklik, kuraklik ve UV-B radyasyon 1s181n1in bitkiler tizerindeki etkilerini
arastirmaya olanak saglar. GCG'lerin sagladigi bu 1sik kaynaklari, iki alternatif
fotosentetik aktif radyasyon 1s1k kaynagi ile GCG'lerin sera veya biiylime odasi olarak
kullanilmalarin1 saglar. GCG’ler sera olarak kullanildiginda, aliminyum ve cam
konstriiksiyonlar1 nedeniyle giines UV-B 15181 filtrelenir ve bu 1s18a maruz kalan bitkileri
etkilemesine izin vermezken; biiylime odasi olarak kullanildig1 zamanlarda ise istenilen
dozda UV-B 1s181na maruz birakilabilir. Hatta sera olarak kullanildiginda da ektra bir 151k
kaynagi olarak UV-B kullanilmaktadir. Bununla birlikte, éntimtizdeki on yil iginde
ongorilen iklim degisikligi senaryolari, bulut deseni dalgalanmalarinin bir sonucu olarak
UV-B radyasyon seviyelerinde artis olacagini (Gladstones, 1992) ve bu nedenle, UV-B
15181n1n, GCG'lerin icinde farkl yogunlukta simiile edilmesi de miimkiin oldugu ve hatta
simiile edilmesi gerekliligi ortaya ¢ikmistir. Simdiye kadar, GCG’ler, 1sinlama yogunlugu
ve sicakligin etkilesimine uygulanan iklim degisikligi ile ilgili faktorlere (Carbonell-
Bejerano vd., 2013) ve UV-B radyasyonunun ve bu radyasyona maruz kalma siliresinin
asma uizerindeki etkileri arastirilmistir (Martinez-Liischer vd., 2013).
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Yonca yem sindirimi, kalite ve verimi gelecek iklim degisikligi senaryolar1 altinda
degisebilir. Yonca, azot sabitleyici bakteriler ve arbuskiiler mikorizal mantarlar (AMF) ile
cift simbiyoz olusturabilir. AMF'nin varligl, yoncanin vejetatif biliylimesi sirasinda
biyokiitle tiretiminin evrimini ve boliinmesini degistirebilir. Baslam ve digerlerinin 2014
yilinda GCG’lerde yaptig1 bir calismada mikorizal simbiyozizmin yonca yapraklarindaki
ve/veya saplarindaki karbonhidrat ve lignin miktarimm ve/veya Kkalitesini
degistirebilecegini ve bu degisikliklerin bitkilerin yetistirildigi atmosferik CO2
konsantrasyonuna bagli oldugunu varsaymistir. Sonuclar, yiiksek atmosferik CO2'ye
maruz kalan mikorizal yonca bitkilerinin, yaprak, govde ve kok biyokiitlesini
iyilestirdigini, hemiseliiloz miktarini arttirdigini ve yapraklarin hiicre duvarlarinda lignin
konsantrasyonunu azalttigini ve mikorizal olmayan yonca ile karsilastirildiginda
govdelerde glukoz ve fruktoz seviyelerinin arttigim1 gostermistir. Bu sonuglar, ytiksek
atmosferik CO: altinda yetistirilen mikorizal yoncada gelismis yem kalitesi (yapraklar) ve
gelismis biyoetanol donlsimi potansiyeli (saplar) oldugunu goéstermistir. Dahas,
saplarin CHs iiretme potansiyeli, biyokiitlenin biyoetanole donistiiriilmesi icin
uygunlugunu arttirmistir.

4.IKLiM DEGIiSIKLiGIi FAKTORLERININ YONCA BIiTKISi
UZERINDEKI ETKILESIMLERI

Bireysel etkiler bilinmesine ragmen iklim degisikligine bagh faktorlerin ikili (yliksek
atmosferik CO2 ve yliksek sicaklik; yiiksek atmosferik CO2 ve kuraklik; yiiksek sicaklik ve
kuraklik) ve tgli (yiiksek atmosferik COz, ytiksek sicaklik, kuraklik) kombinasyonunun
etkileri lizerine hig¢bir calisma yapilmamistir. Yoncada ytliksek atmosferik CO2, karbon
asimilasyonunu, fotosentezi ve verimi arttirir. Yiksek atmosferik CO:2 ile kurakhk
etkilesimleri fotosentezi arttirirken, yliksek sicaklik fotosentezi engeller. Buna ek olarak,
kiimiilatif etkileri literatiirde bilinmemektedir. Bu anlamda, ¢oklu iklim degisikligi
faktorlerinin yonca yapraklar iizerindeki etkilerini degerlendirmek son derece
onemlidir. (Kizildeniz vd., 2021).

5.SONUC

Giniimiizde sonuglariyla ¢ok sik karsi karsiya kaldigimiz iklim degisikligi, her bir
faktor ve bu faktorlerin gerek ayri ayr1 gerekse de bir araya gelmesiyle olusturdugu
etkilerin zirai uriinlere olan etkilerini bilmek, iklim degisikliginden fazlaca etkilenen
ciftciler ve diger yetistiriciler i¢cin karar alma asamasinda olduk¢a énemli bir konudur.
Adaptasyonu en fazla olan zirai bitki tiirti ve hatta ¢esit bazinda tercih edebilme yoluyla
iklim degisikliginin yogun etkileri bu sekilde en aza indirilebilir. Bu baglamda iklim
degisikligi faktorlerini zirai arastirmalarda tek tek incelendiginde olan etkileri iklim
degisikligi adaptasyon politikalari i¢in bir indikator olsa da yeterli degildir. Ciinkii diger
iklim degisikligi faktorlerinin etkileriyle birlikte bitki tiirii ve hatta cesit bazinda

29



DEGISEN DUNYADA MUHENDISLIK BIiLIMINE KARSILASTIRMALI BiR BAKIS

farklhiliklar gostermektedir. Bu sebepten Diinya’da yaygin bir sekilde iklim degisikligi
arastirmalar1 ihtiyaca gore farkli yontem ve metotlar tercih edilerek yapilmaktadir.
Ulkemizde ise heniiz yiiksek atmosferik CO2, yiiksek sicaklik, kuraklik ve radyasyona bagh
faktorlerin etkilesimleri konularinda arastirmalar ya hi¢ yapilmamakta ya da yeterli
diizeyde yapilmamaktadir. Oysa iklim degisikliginin etkilerinin IPCC (2007) raporuna
gore artan atmosferik COz miktarina bagh olarak, sera etkisiyle artan sicaklik ve bu iki
faktorinde birbirine olan etkileri ve diger etkiler dogrultusunda zincirleme bir etki
yaratarak su mevcudiyetini azalttigl, bu sebeplerden dolay:1 da su kitligindan etkilenen
tarim bolgelerinin sayisini hizla artarak mahsiilde verimi ve kaliteyi azalttigindan
bahsedilmektedir. Bununla birlikte, degisen iklim, artan irradyasyon periyotlari ile bulut
modellerinin de Akdeniz Bolgesi gibi boélgelerde degisime sebep oldugu da
belirtilmektedir. Bitliin bu etkilerin tlkemizin de icinde bulundugu basta karasal ve
Akdeniz iklim bolgeleri olmak tlizere diinyanin bir¢ok yerinde sicaklik ve su kithgini
artirdig1 gézlemlenmistir. Biitlin bu sebeplerden dolayi farkl iklim degisikligi yontem ve
metotlarinin en dogru sekilde tercih edilmesiyle liretimi yapilan bitki tiirleri ve/veya
cesitleri icin iklim degisikliginin bitkiler lizerine etkileri calisilmali ve bu calismalar
sonucu ortaya c¢ikan sonuglar dogrultusunda yetistiriciligi yapilacak yere gore yerel,
bolgesel ve ulusal karar alicilarin iklim degisikligi politikalarina y6n vermeleri
gerekmektedir.
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1.INTRODUCTION

Pandemies can be extremely dangerous with its local and global influences on
humanity and societies. Understanding root causes of pandemies and possible
precautions to prevent it would give some advantages in the short and long term. In 2019,
outbreak of a new coronavirus, causing a form of respiratory illnesses had been identified
in China. Virus later spread to other countries and regions globally in a short period of
time [20]. If the history of coronavirus is investigated it is seen that the name
"coronavirus” is derived from Latin corona, meaning "crown" or "wreath" [9]. As
indicated by Unhale, Coronaviruses are a group of enveloped viruses. They make up a
large family of viruses that can infect birds and mammals, including humans [20].

As Syed indicated some of the common symptoms highlighted in literature caused by
coronavirus infections are runny nose, headache, cough, sore throat, fever, a general
feeling of being unwell [17]. Human coronaviruses most commonly spread from an
infected person to others through air by several ways arising from close contact [17].
Some of the symptoms that are seen with this type of infection include fever, cough, and
respiratory difficulties. In the severe cases death may occur [17].

World health organization, members of different research units and scientists work
worldwide to control and prevent the spread of pandemics. Paying attention to hygene
rules, social distancing and wearing surgical or medical masks are suggested. In the
meantime, several medications and vaccines are being developed with the hope of having
control on the infections and possible severe effects that may occur both locally and
globally [17]. Research on possible treatment alternatives, medicines and vaccines
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continue worldwide. Governments call their citizens for vaccination campaigns and
comply with the precautions, rules and regulations made.

2.RESEARCH METHOD

Following the literature review several research approaches can be applied for the
understanding and analysis of data. These research methods can be in the form of
qualitative or quantitative in nature. Among them data mining is known to be used for
discovering knowledge and insights from large data sets. In the data mining analysis
process some structured set of steps are being followed. These steps include
understanding and analysis of the situation and business problem which is later followed
with the examination and pre-processing of data. Later a model is built following the
literature review and analysis approaches. After the built of the model testing of the model
with supervised and unsupervised versions of machine learning approaches are done.
Finally predicted analysis results are evaluated and assessed [15,14].

2.1. Data Gathering and Processing

Following the literature review of the study, a research model composed of variables
authority name, start date, end date, dose, age band, vaccines, population, vaccine
percentage. For data set, public data published by NHS and Office of National Statistics
(ONS) released for London has been used composed of 5088 instances and 8 attribues for
the pandemic.

Table 1. List of Attributes

Authority Name Nominal

Start Date Nominal

End Date Nominal

Dose Nominal

Age Band Nominal

Vaccines Numeric

Population Numeric

Vaccine Percentage Numeric
3.FINDINGS

In this study performance measures of applied data mining approaches have been
examined. Rules discovered by supervised and unsupervised data mining approaches
suggested in literature given.
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As data mining approaches applied, supervised and unsupervised machine learning
algorithms have been chosen. As stated in literature machine learning is an approach in
building algorithms that can learn from data analysis. In supervised learning, learning is
formed from a training set of instances, which base on input and output pairs which are
called attributes and class labels. In unsupervised learning is input triggered and there is
no output class labels used for training [25]. Among several machine learning approaches
classification is a supervised machine learning method which base on a previously labeled
set of instances used for training. Later based on the prior trainings the model learns to
classify the new instances. On the other hand, clustering is an unsupervised method which
aims to group different objects into groups of similar objects. A cluster is a collection of
objects that are similar to each other within the same cluster whereas opposite or
dissimilar to the objects in other clusters [25]. Among these machine learning approaches
Jrip, part, OneR method, Multilayer Perceptron (Neural Networks) and Bayesian
Networks have been chosen as the data mining techniques.

Table 2. Comparison of the data mining methods

. Correctly Incorrectly

Method RMSE | Precision Classified % | Classified %
]48 0.35 0,85 84,10 15,90
JRip 0.37 0,84 82,54 17,46
Part 0.35 0,85 83,99 16,01
OneR Method 0.50 0,72 74,22 25,78
Multilayer 0.34 0,86 84,51 15,49

Percept.

Bayesian Networks 0.38 0,78 77,75 22,25

In this research, ]J48, JRip, Part, OneR Method, Multilayer Perceptron, Bayesian
Networks data mining approaches have been examined. In testing 66 percent of the data
has been used for the training whereas remaining part of the data set has been used for
the testing. In assessing the performances of the algorithms, some of the performance
indicators in data mining have been considered. From these indicators the root mean
square error, refers to the quantification of the average dispersion of a set of observations
from a known value [25] whereas precision indicates the proportion of predicted positive
values that are correctly real positives in other words proportion of relevant instances
among all retrieved instances [26].

Among different data mining approaches J48 had the values (RMSE=0.35; Precision=0,85; Correct Classification
Rate=84.10%; Incorrect Classification Rate=15.90). JRip had the values (RMSE=0.37; Precision=0,84; Correct
Classification Rate=82.54%; Incorrect Classification Rate=17.46). Part had the values (RMSE=0.35;
Precision=0.85; Correct Classification Rate=83.99%; Incorrect Classification Rate=16.01). OneR had the values
(RMSE=0.50; Precision=0.72; Correct Classification Rate=74.22%; Incorrect Classification Rate=25.78).
Multilayer Perceptron had the values (RMSE=0.34; Precision=0.86; Correct Classification Rate=84.51%;
Incorrect Classification Rate=15.49). Bayesian Networks had the values (RMSE=0.38; Precision=0.78; Correct
Classification Rate=77.75%; Incorrect Classification Rate=22.25). Among all the algorithms, Multilayer
Perceptron had the most correct classification rate with 84.51 percent and a precision 0.86. It also had the lowest
RMSE with a value of 0.34. Comparison of data mining methods used can be seen in Table 2.
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Table 3. Rules Discovered by Data Mining Algorithms

If number of vaccines and age band is high then it is second dose.
If number of vaccines and age band is less then it is first dose
If first dose then age band is 70-74
If second dose then age band is 70-74
If population is less than 3402 then it is Barking and Dagenham
If population is greater and equal to 202377 then it is Barnet
If vaccines is less then and equal to 7293 and age band is 70-74 and if number of
vaccines is less then it is first dose otherwise it is second dose
If age band is between 40-44 it is first dose, if age band is less then 40 and vaccine
numbers are high then it is second dose otherwise first dose
If vaccines is greater than 7293 and age band is equal to 60-64 then it is first dose
If age band is50-54 then it is second dose
If age band is 75-79 then it is second dose
If vaccine percentage is high then the age band is high whereas If vaccine percentage
is low then the age band is low
If Vaccine Percentage is high then it is first dose whereas if vaccine percentage is low
then it is second dose
Number of vaccines made vary daily
If Number of vaccines are less then it is Kensington and Chelsea if it is high then it is
Enfield or Barnet
First cluster is composed of richmond upon thames, between dates 2020-12-08 and
2021-05-02, first dose, 50-54 age band and 15663 vaccines
Second cluster is composed of hounslow, between dates 2020-12-08 and 2021-04-
25, first dose, 60-64 age band and 8210 vaccines
Richmond upon Thames 20828 number of vaccines are under same cluster whereas
Camden with 7463 number of vaccines is under another cluster

4.DISCUSSION AND CONCLUSION

Pandemies can be extremely dangerous with its local and global influences on
humanity and societies. Understanding root causes of pandemies and possible
precautions to prevent it would give some advantages in the short and long term. In 2019,
outbreak of a new coronavirus, causing a form of respiratory illnesses had been identified
in China. Virus later spread to other countries and regions globally in a short period of
time [20]. World health organization, members of different research units and scientists
work worldwide to control and prevent the spread of pandemics.

In this research some of the factors that are associated with corona virus cases and
vaccinations in the city of London have been analyzed using supervised and unsupervised
machine learning approaches. Initially an extensive literature review has been done. This
is later followed with a research methodology composed of several data mining
approaches. Data mining is known to be used for discovering knowledge and insights from
large data sets. In the data mining analysis process some structured set of steps have been
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followed. These steps include understanding and analysis of the situation and business
problem, examination and pre-processing of data. Later a model has been built following
the literature review and analysis approaches. After the built of the model, testing of the
model with supervised and unsupervised versions of machine learning approaches have
been completed. Finally predicted analysis results have been evaluated and assessed
[15,14].

As data mining approaches applied, supervised and unsupervised machine learning
algorithms have been chosen. As stated in literature machine learning is an approach in
building algorithms that can learn from data analysis. In supervised learning, learning is
formed from a training set of instances, which base on input and output pairs which are
called attributes and class labels. In unsupervised learning is input triggered and there is
no output class labels used for training [25]. Among several machine learning approaches
classification is a supervised machine learning method which base on a previously labeled
set of instances used for training. Later based on the prior trainings the model learns to
classify the new instances. On the other hand, clustering is an unsupervised method which
aims to group different objects into groups of similar objects. A cluster is a collection of
objects that are similar to each other within the same cluster whereas opposite or
dissimilar to the objects in other clusters [25]. Among these machine learning approaches
Jrip, part, OneR method, Multilayer Perceptron (Neural Networks) and Bayesian
Networks have been chosen as the data mining techniques. In the analysis part, the model
has been trained using 66 percent of the data whereas remaining part of the data has been
used for testing of the model for each analysis approach. Later relationships between
different constructs have been assesed. Among all the algorithms, Multilayer Perceptron
had the most correct classification rate with 84.51 percent and a precision 0.86. It also
had the lowest RMSE with a value of 0.34. Based on the classification rate and RMSE
measure, Multilayer Perceptron can be considered as an effective method in
understanding factors that are related with Coronavirus Cases and Vaccinations.

Some of the highlights discovered with classification and clustering approaches are as follow. If
number of vaccines and age band is high then it is second dose. If number of vaccines and age band is
less then it is first dose. If first dose then age band is 70-74. If second dose then age band is 70-74. If
population is less than 3402 then it is Barking and Dagenham. If population is greater and equal to
202377 then it is Barnet. If vaccines is less then and equal to 7293 and age band is 70-74 and if number
of vaccines is less then it is first dose otherwise it is second dose. If age band is between 40-44 it is first
dose, if age band is less then 40 and vaccine numbers are high then it is second dose otherwise first
dose. If vaccines is greater than 7293 and age band is equal to 60-64 then it is first dose. If age band is
50-54 then it is second dose. If age band is 75-79 then it is second dose. If vaccine percentage is high
then the age band is high whereas If vaccine percentage is low then the age band is low. If Vaccine
Percentage is high then it is first dose whereas if vaccine percentage is low then it is second dose.
Number of vaccines made vary daily. If Number of vaccines are less then it is Kensington and Chelsea
if it is high then it is Enfield or Barnet. First cluster is composed of richmond upon thames, between
dates 2020-12-08 and 2021-05-02, first dose, 50-54 age band and 15663 vaccines. Second cluster is
composed of hounslow , between dates 2020-12-08 and 2021-04-25, first dose, 60-64 age band and
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8210 vaccines. Richmond upon Thames 20828 number of vaccines are under same cluster whereas
Camden with 7463 number of vaccines is under another cluster. Of all the algorithms applied,
Multilayer Perceptron had the most correct classification rate with 84.51 percent, a precision of 0,86
and lowest RMSE with a value of 0,34.
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INTRODUCTION

Concrete Strength Classes are divided into three in many European countries

(Abdullah et all, 2017).

acakoglu@sinop.edu.tr

Low strength concretes: Those with strength less than 20 Mpa

Medium strength concretes: Those with strength class between 20-40 Mpa

High strength concretes: Those with strength class greater than 40 Mpa

In our country, 2 classes are accepted according to TS EN 206-1, 2002. In terms of
compressive strength; Those up to C50/60 are considered normal strength concretes, and
those over C50/60 are considered high strength concretes. Relevant concrete strength
classes are given in Table 1. [2].

Table 1. Concrete Strength Classes (TS EN 206-1, 2002)

Basing Dayanim Sinifi

The lowest Characteristic Cylinder
Strength, (feksi), (N/mm?)

The lowest Characteristic Cube
Strength, (fekip), (N/mm?)

€8/10 8 10
C12/15 12 15
€16/20 16 20
€20/25 20 25
C25/30 25 30
€30/37 30 37
C35/45 35 45
C40/50 40 50
C45/55 45 55
€50/60 50 60
€55/67 55 67
€60/75 60 75
€70/85 70 85

Ultrasonic sound velocity measurement, on the other hand, is a non-destructive
method based on the determination of the transit time of sound waves in the concrete
between the receiver and the transmitter, which are contacted on different surfaces of
concrete samples, and does not damage the carrier elements. In addition to being
economical, concrete strengths can be determined practically and quickly with this
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method. With this non-destructive method, the defects of materials during manufacturing
or after a certain period of time (cracks due to reasons such as corrosion or abrasion, gaps
in the internal structure, decrease in section etc.) are detected. Non-destructive
experiments can be used for both old and new structures. For new structures; for quality
control or to clear any doubts about the quality of materials or construction. Testing of
existing constructions is often associated with the assessment of structural integrity or
adequacy criteria. This method can also be used for purposes such as on-site control of
concrete production, development of strength, determination of homogeneity, and
determination of quality and conditions in old buildings if reinforcement is required
(Turan and Tanrikulu, 2013). A low transition rate indicates that the material has voids.
In this study, in C30 and C60 concretes produced with aggregates obtained from
limestone quarries in Samsun Kavak district, Tokat Turhal district and Amasya Center; It
is aimed to compare the cube compressive strengths with the strength values obtained as
a result of measuring ultrasonic sound velocities, which is a non-destructive strength
determination method (Mehta, 2005).

MATERIALS AND METHODS

In this study, in C30 and C60 concretes produced with aggregates obtained from 3
different limestone quarries, 15*15*15 cm sized, 3 cube samples with 28-day
compressive strength, 3 pieces 15*15%60 cm in size. At the end of 28 days, the prism
samples were taken out of the pool and kept for 2 more days, and the sound velocity was
determined by measuring from both ends. Concrete strength tests of standard cube
specimens (Figure 1 and Figure 2) were performed by Beltas/Cantas Yap1 Elemanlari Ltd.,
located in Bafra District, as a uniaxial pressure test with a loading speed of 0.6 Mpa/sec.
In the calibrated laboratories of Sti, the bending strength with the Esel brand test device
and the sound measurement with the ultrasonic device are measured in the Sinop
University Boyabat Vocational School Construction Technology Department laboratory of
Swiss origin Proceq brand, produced in 2010, in the measurement range of 0.1-9999 ps,
scale of 0.1 ps Itis made with a 79*21 cm oled screen, 172*55*220 mm size device. For all
C30 concretes, 300 kg of CEM [ 42.5 R type cement conforming to TS EN 197 /1 standard
in 1 m3, and 450 kg of CEM 1 42.5 R type cement in 1 m? for C60 Concrete was used. The
water/cement ratio is 0.52 for C30 concrete; It was determined as 0.35 for C60 concrete
(IMO, 2012). Basf Master Glenium Ace 501 hyperplasticizer, which complies with the TS
EN 934-2 standard, was added at a rate of 1,3% for both grades of concrete. Excel program
was used in the calculation of aggregate granulometry (Engin, 2015). The aggregate
quantities of 1 m* of concrete for C30 and C60 concrete classes are given in Table 2.

44



ANALYSIS OF FLEXURAL AND COMPRESSIVE STRENGTH AND ULTRASONIC METHOD RESULTS

OF NORMAL

Tablo 2. Quantities entering into the production of C30 and C60 concrete

C30 Betonu (kg/m3) €60 Betonu (kg/m3)
Limestone | Sand (0-4 | Brokenstone | Broken stone Il Sand (0-4 Broken stone | Broken stone Il
origin mm) (4-11,2 mm) (11,2-22,4 mm) mm) (4-11,2 mm) | (11,2-22,4 mm)
Amasya 1016,62 490,59 453,03 910,92 475,45 440,52
Kavak 1016,62 492,42 454,71 910,92 477,23 442,16
Turhal 1016,62 490,59 453,03 910,92 475,45 440,52

Figure 1. Cube compressive strength test

N

\
\

Figure 2. Cube sample fracture
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Ultrasonic Sound Velocity Measurement

It is a method developed to determine the strength of concrete without being
destroyed, and it entered into force in Europe in 2010 and was translated into Turkish by
the Turkish Standards Institute[8]. Formulated in standard EN 13 791

fy=62.5v*-497.5v + 990

Although there is a correlation, according to this formula, the range of change in
ultrasound velocity is between 4 and 4.8 km/sec in response to the difference of change
in concrete strength between fv= 0 and fv= 42 N/mm?. In other words, fv = 0 MPa atv = 4
km/sec and fv = 42 MPa if v = 4.8 km/sec, which corresponds to fv= 30 N, corresponding
to the required v= 4 km/sec. /mm? value is obtained. In a study conducted at Bogazici
University,

foe = 2. 6 Vpl8

equation has been proposed (Uyanik et all, 2012). Here, Vp is the ultrasound
longitudinal wave velocity (km/s). With the help of the formula, the compressive strength
of concrete can be obtained directly.

The relationship between ultrasound sound velocity and concrete quality is given in
Table 3 below in the International Atomic Energy Agency (2002) handbook.

. Table 3. The relationship between ultrases and concrete quality

Ultrasonic ?(ound speed (V) Concrete quality
m/s
>4.5 Excellent
3,5-4,5 Good
3,0-3,5 Suspicious
2,0-3,0 Weak
<2,0 Skinny

As can be seen in Figure 3 and Figure 4, an ultrasound generating probe is placed on
one end of the sample prism while measuring, and a receiver collecting sound waves is
placed on the other end. The time taken by the receiving probe for the sound to reach one
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end of the material in the material is determined from the velocity measuring device
screen (Ozcep et all, 2012).

Figure 3. Ultrasound velocity measurement

= 3417-372P3 5
2 —

1

Flexural Strength

Tensile strength in bending ¢ : Bending strength of concrete (N/mm?), F : Load
causing breakage, (N), L : Distance of test sample between supports, (mm), b : Width of
test sample, (mm), d : Test thickness of the sample, (mm) flexural strength for three-point
prismatic specimens

o=(3.F.L)/(2b.d?)
It was calculated with the relation (Yardimci, 2007).
d (mm) = 100-150-200-250-300

can be selected as 1n this study, prism specimens with d height 100 mm and L length
400 mm were produced.
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© )
Figure.5. Flexural test schematic view
The tests were carried out with a loading rate of 0.06 N/mm? and between two

supports (3d); For 40 cm long prisms, it was placed as 30 cm and loaded from the middle
point by means of the device.

Figure 6. Placing the prismatic specimen for testing

RESULTS

The 28-day cube sample compressive strength results of the concrete productions are
as follows.
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Table 4. 28-Day test results of cube samples

Cubic samples

Amasya (average)

Turhal average)

Kavak (average)

C30, Mpa

37,52

41,75

45,32

C60, Mpa

66,044

66,69

66,91

As the first thing that draws attention in the table, although the expected values were
obtained for the test results of C30 concrete, for the cube tests of C60 concrete, the
required cube compressive strength should be 75 N/mm? according to TS EN 206-1, and
even 5% less of this value could not be obtained. For this reason, the C60 cube strength
test was revised and repeated so that the water/cement ratio was reduced to 0.31 for 1
m? of concrete and the cement amount was 480 kg/m?>. The quantities entered into
production for repeated samples are given in Table 5.

Table 5. The amounts that go into the repeated production of C60 concrete

Limestone C60 concrete (for 1 m?)
origin
Sand,(0-4 mm) kg | Broken stone (4-11,2 mm), kg | Broken stone (11,2-22,4 mm) kg
Amasya 873,23 438,25 513,20
Kavak 873,23 439,89 515,11
Turhal 873,23 438,25 513,20

The results are given in Table 6 below.

Table 6. 28-Day test results of repeated C60 cube samples

Cubic samples

Amasya 28-day

Turhal 28-day

Kavak 28-day

C60, Mpa

70,528

74,23

77,60

As can be seen, the cube strength tests of the C60 concrete samples produced with the
material obtained from the aggregate quarries outside Amasya were determined within
the desired limits (TS EN 12390/3).

Ultrasound Velocity Measurements

The average ultrasonic sound velocity of the prism samples produced with the
aggregates within the scope of the subject, and
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fok = 2.6 Vpl8

The values in which the strengths of C30 and C60 concretes are determined by using
the formula are given in Table 7.

Table 7. Determination of compressive strength by ultrasound velocity

Aggregate Vp, (€30, km/s) | V,, (C60, km/s) | fu=2.6Vpl8 | fu=2.6V,138
origin (€30, MPa) (€60, MPa)
Amasya 4,888 5,35 45,228 53,21
Turhal 4,747 5,39 42,906 53,93
Kavak 4,670 5,29 41,654 52,14

Table 8. Comparison of compressive strengths found from formulas

Aggregate | Ultrsn, f«=2. | Ultrsn, Vp, (C30, | V,, (C60, | TS EN 13791 | TS EN
origin 6 Vpl8 fok=2.6Vp!8 | km/sn) km/sn) (C30) 13791

(€30, Mpa) (C60, Mpa) (C60)
Amasya 45,228 53,21 4,888 5,35 51,504 117,28
Turhal 42,906 53,93 4,747 5,39 36,743 124,23
Kavak 41,654 52,14 4,6695 5,29 29,688 107,23

In Table 8, the concrete strength values found with the formula expressed in TS EN
13791 and the strength values obtained with ultrasound velocity data are shown
together. As can be seen, all of the sound velocity results in the concrete samples were
above 4500 m/s, and the quality was “very good”. But; The strengths found from the
application of the formula were at levels far below the 28-day cubic compressive strength
values for C60, and at the levels required for the 28-day cubic compressive strength for
C30. When the values of concrete strengths obtained with the help of experimental and
ultrasound velocity are compared, although the C30 concrete strength results seem to be
compatible with each other, it is also seen in the column chart that there is a significant
difference between the results obtained in C60 concrete (Figure 5 and Figure 6), (Turan
and Tanrikulu, 2013). As can be seen in Table 7 and Table 8, since both formulas are
dependent on the Vp velocity, the results are far from the actual values according to the
formula in TS EN 13791 in C60 concrete samples, where this velocity is quite high. In
practice, there are studies showing that the higher the water/cement ratio, the lower the
ultrasound speeds with the effect of the void ratio (Postacioglu, 1981). The fact that the
ultrasound speed gives only an approximate value of the compressive strength and even
in some cases it is incorrect causes inconveniences in its use in determining the
compressive strength of concrete. However, the fact that the ultrasound velocity is less
than a certain value at the end of the applications shows that the resistance of that element
is likely to be low (Yardimci, 2007).
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Figure 9. Comparison of C30 compressive strength with mathematical formulas

Flexural Strength Test Results

The test results are given in Table 9.
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Table 9. Flexural strength values of prism samples

Turhal
Prism sample Amasya (average) Kavak (average)
(average)
C30, Mpa 5,35 4,83 55
C60, Mpa (repeated) 8,90 9,00 9,10

The results turned out to be good. When evaluated according to TS 500, where the
tensile strength of concrete is half of the flexural strength, it is stated with the empirical
formula, it can be stated that a very positive result is obtained.

As aresult

Since no additives were used in this study, the C30 cube pressure values could be
evaluated as normal, while the C60 compressive strengths could only be achieved when
the data were repeated by changing them, except for Amasya aggregate material.

Although the determination of concrete strength with ultrasound speed does not give
a definite/final result, it can be used at least as a preliminary information method without
any destruction. Although it is a preferred method in terms of being undamaged, it is
predicted that it can be interpreted more accurately if used together with other methods
in terms of reliability. Especially in cases where the Vp velocity is between 4.6-4.8 km/sec,
it gives results close to the real compressive strength values as in the C30 samples, but for
higher or lower Vp velocities, data far from the real strength value are obtained. The
reason for this is that homogeneity (compression, high specific gravity, etc.) can be
achieved more easily in small molds. Although it has a margin of error, it can be
considered as an important method that should be taken into account in "forecasting”,
especially for medium strength concretes.

Although the specific gravity of Amasya and Turhal limestone materials are the same,
the difference between the 28-day cube strengths for C60 concrete; water absorption,
different humidity ratios and placing the manufactured concrete in the molds, compacting
etc. may be due to possible workmanship differences. Nevertheless, the results obtained
for C30 are within acceptable limits.

In the flexural strength tests, good results were obtained for the medium and high
strength specimens. On average, the cylinder strength of the same class concretes is
around 15%, which indicates successful results.
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INTRODUCTION

The declaration of the Covid-19 outbreak as a pandemic by the World Health
Organization on March 11, 2020 (T.R. Ministry of Health, General Directorate of Public
Health, 2020), has profoundly swayed many areas of our lives, especially in the economy,
health, education and socio-cultural sense. Because of this global pandemic affecting the
world and our country, the authorities called for "stay at home" and asserted that it was
rather crucial to minimize the spread of the epidemic and to stay at home as individuals
would be vital in isolation-wise (URL-1). This has interrupted the lives of individuals in
different age groups who maintain their education life and has switched to distance
education instead of face-to-face in our country as in the world. In the most general sense,
distance education is defined as a teaching method based on the active use of information
technologies for lesson-teaching and facilitation of learning, since instructors and
students are in various hours and places (Valentine, 2002;1). Although there exist
numerous types of distance education applications (Teaster and Blieszner, 1999; 741), it
can be said that online learning types are mostly applied (Ozdogan and Berkant, 2020;
16). Workshops, critical parts of organized non-formal education systems (Yirekli &
Yirekli, 2004; 56), maintained their existence in the distance education process.
Workshops are flexible, experimental, experience-based, interdisciplinary and critical
learning environments that cater for problem-solving skills, teaching access to knowledge
rather than the knowledge itself (Ince & Yarkatas, 2017; 103). Hence, workshops are
valuable educational tools, especially in raising awareness about waste material, one of
the Covid-19 pandemic problems.
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Because of the increase in the amount of waste material during the pandemic period
(Greenpeace, 2020), ourliving spaces are becoming imperilled day by day. To this end,
various methods are being developed for the disposal of the resulting waste material by
different disciplines. It has been emphasized in scientific studies that this process should
primarily be imbued to individuals with "zero waste awareness" against waste materials
through education (Kinik and Temiz, 2017;84). Thus, it is obvious that serious savings
will be achieved in terms of both cost and energy gain by eliminating zero waste, wastes
as a result of various processes during the formation process. Erten (2012;99) states that
not only laws and provisions will contribute to the solution of environmental problems
arising as a result of the increase in waste materials, but also raising awareness of people
correctly will, too.

Within the scope of the study, to draw attention to the waste problem, one of the most
serious problems of Covid-19, and to evaluate the approach of students studying interior
architecture towards waste materials, their experiences were analysed through the
workshops they attended. Thus, the gains that such applications deliver to the students
during the education process can continue throughout life.

The Importance of Workshops in Design Education

The design field covers a wide range of disciplines such as architecture, interior
architecture, industrial products and fashion. It is the common opinion of researchers that
design education is not limited to spaces such as workshops, studios, classrooms, or
schools, but that every area can be considered as a part of education. Workshops, short
and intense training studies (Yiirekli and Yiirekli, 2004; 56), are called by various names
such as design studio and charette. A workshop is defined as a hands-on venture that
gathers individuals in a certain place for a certain period and brings them together to
solve common educational problems, interests or business matters (Bilen, 2002).
Participants engaging in the workshops ensure that their experiences are more
permanent by adding new information and skills on top of their existing knowledge and
skills as a result of various practices. Therefore, the workshop experience provides an
ecosystem where people can learn from each other, synthesize multiple perspectives, find
answers to their questions, and support multi-dimensional learning (Ozger, 2006 as cited
in Ince & Yarkatas, 2017; 104).

Since the workshop is one of the participant-oriented training methods, it is regarded
as an organization that allows individual or group work, and information sharing through
tools such as games, simulations, models and educational modules. The selected topic
enables individuals who receive design education to offer solutions to the design problem
from different perspectives. The advantages of the workshop are that there is no such
thing as grading due to the short or intensive study period depending on the content of
the subject, the development of different approach methodologies, being open to social
interaction and the volunteering of the participant. The disadvantages, on the other hand,
are limited time, incomplete materials or insufficient working environment, which
negatively affects participant performance in the place (Reece & Walker, 1997).

Having been a part of education until today, workshops are being interrupted due to
the pandemic in the world and our country. However, they have taken place in virtual
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spaces created by providing remote (online) connections in different areas. Workshops
held with remote access have been beneficial in sharing participant knowledge, learning
new information from each other, examining the subject from different perspectives, and
turning the remote workshop experiences into a future transformation opportunity.

The damage to the environment caused unconsciously by people has grown even
more with the pandemic process. Various activities are carried out to raise awareness
about this matter and to raise awareness of waste materials (Pooley and O'connor, 2000).
In these activities, emphasis is placed on the awareness of waste material in different
disciplines (Simsekli, 2004; 92) and the recyclability of waste material (Kagtioglu and
Sengiil, 2010). As a result of all these developments, the concepts of "zero waste" and
"reuse” are becoming an increasingly common practice in the world, to raise
environmental awareness and protect natural resources. Thus, with those various events,
important approaches are put forward not only to collect the waste material but bring it
back to the environment (Aydin, 2013). Therefore, knowing what zero waste and reuse
stand for is actually rather crucial for taking the right steps.

Zero Waste Concept and Reuse

The waste concept was first defined in our country's legislation as "harmful
substances thrown or released into the environment as a result of any activity” in the
Environmental Law No. 2872 dated 1983 (Republic of Turkey Ministry of Environment
and Urbanization, 1983). Sahin and Hatunoglu (2016;75) refer to waste as “all kinds of
substances and materials that are not used, are not intended to be used, have no value and
are thrown out”. Wastes can be classified depending on various factors such as
consumption, production, chemical and physical properties. Accordingly, wastes can be
generally classified as solids, liquid and gaseous, packaging wastes. Solid wastes are the
ones that are not welcome by producers and must be disposed of regularly in terms of
human and environmental health (Giindiizalp and Giliven, 2016; 2). Curi (1997;14)
highlights the reuse of solid wastes found in unwanted places in the form of precious
materials with his approach to recycling rather than disposal of solid waste. Thus, it
ensures the use of natural resources in the longest possible term and with efficiency.
Bozkurt and Yilmaz (2010;14) mention that solid wastes are preferred in developing and
developed countries for reuse and recycling. The concept of zero waste, which foresees
the reuse of solid waste, has been gaining importance day by day against environmental
problems.

The zero-waste concept was first used by Chemist Paul Palmer in the 1970s in the
name of the company "Zero Waste Systems Inc (ZWS)". The company, which ensures the
recycling of chemicals released in the electricity industry, recycles the chemicals it collects
free of charge and sells it to different areas for half the price and thus contributes to the
recycling of chemicals (Ulasli, 2018; 50). The concept of “zero waste” in Turkey appeared
with the “Zero Waste Project” launched in 2017 to prevent waste, using resources more
efficiently, reducing the amount of waste and recycling waste, leaving a clean world for
the future (Republic of Turkey Ministry of Environment and Urbanization, 2017). In this
direction, it is of great importance to introduce this awareness in the education process
to create zero waste awareness in individuals and to raise individuals who are more
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sensitive to nature (Onal et al.2019; 127). In their studies regarding the creation of
sustainable societies, and filling individuals in the society with sufficient knowledge, skills
and attitudes, Oguz and Kavas (2011;38) argue that the infrastructure on this subject
should be strengthened and supported with the education process.

Having become more popular with the pandemic process, the concepts of zero waste
and reuse were included in the education process, and the workshops on the zero-waste
approach were assessed. The main purpose of these workshops is to identify paths to
prevent or minimize waste generation or to recycle it and thus, with the workshop
experience, is to bring in awareness about zero waste and to present targets that will act
with this awareness.

MATERIALS AND METHODS

The study aiming to adopt zero waste awareness by design students and to use it as
an input in design, was conducted within a two-stage method. The first is the workshop
process (research, design and implementation phases), and the second is the
questionnaire evaluation applied to the students after the workshop. The workshop
process, the survey method and the findings are listed below, respectively.

Experiencing Zero Waste Awareness Through Online
Workshop (Workshop Process)

In the online workshops held by Hacettepe University (23 February 2021) and Kiiltiir
University (10 April 2021) at separate times, practices were made by the authors of the
study to raise awareness of zero waste in students (Figure 1). 24 undergraduate and
graduate students studying at different grade levels from various universities
partlclpated in both online workshops.
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Figure 1: Online workshops organized
by Hacettepe and Kultur Universities

During the workshop, the fact that the increase in amount of waste has accelerated
due to urbanization during the pandemic process and our living spaces are getting
narrower was emphasized. Based on the fact that natural resources are not endless and
all living things are affected due to insensitive behaviours, the necessity of searching for
ways to reuse and recycle wastes has been highlighted as another important point. In this
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regard, examples from macro scale to micro scale regarding the reuse of wastes with a
zero-waste approach in various branches of design were conveyed to the students. Thus,
the first step of the online workshop, the research process, was completed (Figure 2).

Figure 2: Workshop Process Chart

In the second step, the design process; the materials that the students gathered
around were introduced to the other participants online, within their means, and sketch
studies were started to develop a design idea for the material. The resulting products will
be presented in two ways, traditional and digital. In the traditional method, students used
materials that they obtained from different environments such as domestic or industrial
waste. With the design decision as a result of the sketches, the last stage, the application
has started (Figure 3). During the application stage, the students obtained different
designs on a 1/1 scale from waste materials within the specified time (Figure 4).

Research Stage Design Stage Application Stage

Figure 3: Visuals from different stages
in the workshop process

59



DEGISEN DUNYADA MUHENDISLIK BIiLIMINE KARSILASTIRMALI BiR BAKIS

Figure 4: Visuals from the
implementation processes of the
workshops and the resulting products

Students working with the digital method, on the other hand, followed the same
research, design and application processes and synthesized the panels they designed
against waste materials with domestic waste by preparing a base with computer-aided
programs (Autocad, Photoshop, Corel, etc.). First, they came up with some ideas based on
the main ideas in the background of zero waste material, and then they developed these
ideas with digital (video, photograph, etc.) sketches. Afterward, they produced a 1/1 scale
prototype application of the designs and combined them with the digital visualization
they had already made (Figure 5).

PEUUS I o~

Figure 5. Visuals from the results of the
workshops applied with digital
visualization
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Survey Method

At the end of the workshop, a survey study was conducted in which the process and
results were evaluated to measure the students' achievements regarding the reuse of
"waste material". The survey study was handled in two parts. The first part consists of
questions about the characteristics of the participants (gender, grade), and in the second
part, questions about determining zero waste gains. The validity and reliability of the
survey were tested via similar studies by Oguz et al. (2011), Kurt Konakoglu (2020) and
Bekar etal. (2018). Evaluation elements of the survey questions consist of a 5-point Likert
scale, which represents the statements "1- I definitely agree", "2- I agree", "3- I have no

idea", "4- I do not agree”, "5- I strongly disagree". The survey questions were carried out
by all participants with an online survey at the end of the workshop.

RESULTS

Within the scope of the study, data frequency values of the general participant
information are given in Table 1. This shows that 95.8% of the participants in the
workshop are female students while 4.2% are male. According to the classes in which the
participants studied, it was settled that 50% of them were sophomore, 25% senior, 16.7%
postgraduate and 8.3% junior.

Table 1. General characteristics of the participants

Characteristics of the participants f %
Female 23 95,8

Gender Male 1 4,2
Total 24 100
Freshman - -
Sophomore 12 50,0
Junior 2 8,3

Grade Senior 6 25,0
Postgraduate 4 16,7
Total 24 100,0

Note: f: Frequency Number, %: Percent Value

Table 2 shows the answers of the students to the question of whether they have
sufficient knowledge about waste and recycling before participating in the workshop.
According to these data, with 41.7%, the majority of the participants have sufficient
knowledge, 29.2% are undecided, 20.8% have no knowledge about the subject, and 4.2%
definitely have knowledge while the other 4.2% have definitely no knowledge. The
majority of those who have sufficient knowledge about recycling and waste materials are
postgraduate and senior students, which proves that as the grade levels of the students
increase, their knowledge and experience rise, too.
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Table 2. Knowledge level of participants about waste and recycling before the workshop

f %
Definetely have 1 4,2
Have 10 41,7
Levels of knowledge Undecided 7 29,2
about waste material No knowledge 5 20,8
Definetely no knowledge 1 4,2
Total 24 100,0

Note: f: Frequency Number, %: Percent Value

Prior to the workshop, the students participating in the workshop were asked
whether they had taken part in a study before on the reuse of waste material. As can be
seen in Table 3, 45.8% of the participants stated that they had not taken part in any work
before, 37.5% had participated in more than one study whereas 16.7% had only worked
once on waste material. It is thought that the students who stated that they did more than
one study were mostly sophomores, the self-confidence of whom after freshman year
increased in participation in the workshops, and there were appropriate course contents
in the curriculum about being conscious about the living environment.

Table 3. Whether or not the participants studied on waste material before the workshop

Characteristics of Participants f %
Once 4 16,7

Gender More than once 9 37,5
Never 11 45,8
Total 24 100

Note: f: Frequency Number, %: Percent Value

After the workshop, eight 5-point Likert-type questions were directed to the
participants to measure the questioning of creating an awareness, recognizing, perceiving
and thinking about waste material, and approaching design with a different perspective,
developing their creativity and gaining self-confidence. The frequency values and
percentages of the answers can be seen in Table 4.

62



ZERO WASTE AWARENESS IN THE COVID-19 PANDEMIC PROCESS: ONLINE WORKSHOP EXPERIENCE

Table 4. Evaluations of the participants on waste material after the workshop

Post-workshop evaluation
of the participants

Agree
not agree

Definitely
agree
Hesitant
Do not agree
Definitely do

1. Allowed me to gain “zero
waste” awareness.

2. The knowledge about
waste material brought me
more permanent and 13 54,2 3 12,5 4 16,7 2 8,3 2 8,3
practical experiences in my
design.

3. Established an effective
learning model by moving
away from conventional
formal education.

4. Contributed to increase
my self-confidence in design.
5. Athome and in
professional life, it gave me
more orientation to reuse
waste material.

6. Allowed me to interact
with different university 5 20,8 2 8,3 6 25,0 3 12,5 8 33,3
students.

7.1 believe that the number

of various strategies and

approaches for students

studying in different 16 66,7 5 20,8 - - - - 3 12,5
disciplines on waste

materials should be

increased.

8. If any project or seminar

that is to raise

environmental awareness 12 50,0 7 29,2 - - 2 8,3 3 12,5
about waste materials is

organized, I will participate.

Note: f: Frequency Number, %: Percent Value

13 54,2 5 208 1 4,2 5 20,8 - -

13 54,2 5 20,8 1 4,2 3 12,5 2 8,3

10 41,7 4 16,7 5 20,8 4 16,7 1 4,2

11 458 4 16,7 4 16,7 1 4,2 4 16,7

According to the data in Table 4, questions regarding the post-workshop evaluations
of the participants show significant relationships. To better understand the differences,
the graphical expression of the average values is given in Figure 6.
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Figure 6. Average values of the participants' evaluations on waste material after the workshop

Question 8 2,04

Question 7 1,7

Question 6 3,29

Question 5 2,29

Question 4 2,25

Question 3 2

Question 2 2,04

Question 1 1,91

0 0,5 1 1,5 2 2,5 3 3,5

Note: Variable averages are ranked from 1 to 5. Low value indicates positive answers.

According to the average values in Figure 6, the participants expressed the necessity
for increasing various strategies and approaches for the students studying in different
disciplines on waste materials with an average of 1.7 in the first place. They positively
found that it allowed them to gain awareness of "zero waste", one of the major problems
of the Covid-19 pandemic period, after the workshop, with an average of 1.91 in the
second place. As seen in the third place, with an average of 2, the participants answered
that the workshop built an effective learning model by moving away from the usual formal
education. Afterward, the participants affirmed that the knowledge they obtained on
waste material with an average value of 2.04 gave them more practical experiences in
designing and they would participate if any project or seminar was organized to raise
environmental awareness about waste materials. With an average of 2.25, it is seen that
the self-confidence of the participants in design increased after the workshop. With an
average of 2.29, the participants said that they started to focus more on the reuse of waste
materials in their home and professional lives after the workshop. Finally, in the last place,
they asserted that they could interact with different university students with an average
of 3.29.

CONCLUSION AND DISCUSSION

With urbanization and industrialization, producing societies have been replaced by
the ones that are imprisoned in consumption culture. In this process, which has
accelerated with the pandemic process, the issue of waste is growing like topsy day by
day. The study resolves projects and seminars should be organized on raising student
awareness who take design education about the reuse of waste materials and adopting
the zero-waste approach before they step into their professional life.

According to the survey results, the students witnessed that they essentially gained
"zero waste" awareness after the workshop and that it was a positive value to expand the
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number of various strategies and approaches for the students studying in different
disciplines on waste materials. This indicates that students are pertinent to mattering and
current issues such as reuse, recycling, sustainability, ecology and they want to see them
more in education in the design discipline. In this regard, these subjects are thought to be
better included in the curriculum from the beginning of university education on zero
waste and environmental awareness. The students evaluated that the workshop
generated a practical learning model by moving away from the traditional formal
education as a positive result. As there is a voluntary approach in the workshops and no
grading system, students can consider the training as a more fun model rather than a
requirement. Recently, model approaches such as “edutainment”, which combines
education with entertainment, reveal that students adopt knowledge more efficiently. It
is understood that the knowledge students acquired about waste material in the
workshop was efficient in their design and that they would participate in any project or
seminar that would raise environmental awareness about waste material, which is
proved by the fact that they gave equivalent answers to the survey questions. It is among
the major findings that the students expressed their self-confidence grew after the
workshop. They also affirmed that they do not tend to reuse the waste material more in
their home and professional lives. It is actually known that people recycle and attain new
functions to many waste materials during the pandemic home-staying. The negative
approach of the participants to this answer is thought to be due to their young age
averages.

The issue that the participants paid less attention to in the workshop was the
interaction with different universities and grades, which also shows that not every
activity done online provides an opportunity for socialization.

In summary, as a result of the workshops, one of the efficient education models, it has
been concluded that the students contribute to the formation of awareness against waste
material, to recognize, perceive and think about waste material, and to approach design
with a different perspective, to develop their creativity and to gain self-confidence. In
addition, the study has supported the fact that environmental awareness and reuse
should be presented from the first years of education on various strategies and
approaches in different design branches.
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OZET

Salgin hastaliklar tarih boyunca diinyanin gidisatin1 degistirmistir. Diinya tarihinde
yonetim ve yasam degisikliklerine yol acan ve kiiresel etkileri olan saglik olaylaridir. Bu
salgin hastaliklar kiiresel olarak diinyada yayilip milyonlarca insanin 6liimiine neden
olmustur. Giiniimiizde koronavirtiis (COVID-19) salginy, ilk kez Aralik 2019 yilinda Cin’in
Wuhan kentinde fark edilmistir ve diinyanin en 6nemli saglik sorunu haline gelmistir.
Covid-19 salgini, daha 6nceki salginlardan daha etkili ve hizli bir sekilde tiim diinyaya
yayllip pandemiye doniismiistiir. Pandemi silirecinde insanlarin en ¢ok etkilesimde
oldugu mekanlarda bulas ihtimali yiiksektir. insanlarin birbirleriyle iletisim ve temas
halinde bulunmasi bulasma riskini artirmaktadir. Salginin bu kadar hizli bir sekilde
yaylip pandemiye doniismesi var olan mekan tasarimlarda bu siirece uygun
diizenlemelerin yapilacak kadar esnek olmadigini ortaya koymustur.

Covid-19 pandemisi stlrecinde bulas ihtimalinin yiiksek oldugu c¢ogu kamusal
mekanin kapali kalmasi insanlarin sosyal hayatlarini sinirlandirmak zorunda birakmistir.
Bu durum mevcut kamusal mekan kullaniminin pandemi siirecine uymadigini ve kamusal
mekanlarin degismesi gerekliligini gostermistir. Calismanin amaci, pandemi siirecinde
sosyal ve fiziksel mesafenin esneklik baglaminda mekan kavraminin yeniden ele alinip,
bu siirecte insanlarin kullanmak zorunda oldugu birincil derecede mekanlarda bulasi
azaltmak icin gerekli degisimleri ortaya koymaktir. Mevcut kamusal mekanlarda
yapilabilecek degisikliklere uygun esneklik ve yeni yapilacak kamusal mekanlarda
tasarim asamasinda nasil diisiiniilmesi gerektiginin ortaya konulmasi amaglanmistir.
Calismanin kapsaminda insanlarin pandemi strecinde kullanmak zorunda oldugu ve
siklikla kullandig1 mekan gruplari ele alinmistir. Hastane, restoran, ofis ve egitim yapilari
gibi kamusal mekanlarda sosyal ve fiziksel mesafe baglami goz énilinde bulundurularak
mekan boyutlarinin esneklik baglaminda degisimi irdelenmistir. Bu mekanlar pandemi
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siirecinde degisiklige ugrayip farkl islev veya diizenlemelerle kullanima baslanmistur.
Calisma metodolojisinde kamusal mekanlar covid-19 dénemi 6ncesi ve covid- 19 donemi
boyunca kullanim sekilleri karsilagtirmali olarak analiz edilmistir. Hastanelerin bulasi
azaltmaya gore bolumlenmesi, egitim yapilarinda egitimin online verilmesi ve hibrit
modelinde devam etmesi durumunda mekanlara yansimasi, restoranlarin yogunlugunun
azaltilip acik alanlara dogru yonelmesi ve ofislerin de yogunlugunun azaltilip déntistimlu
islerin verilmesi bu mekanlarin degismesi gerektigini gdstermistir.

Analiz sonucunda insan saghgl ve mekanlarin kullaniminin devami i¢in uygun
secenekler belirlenmistir. Sonu¢ olarak bu degisimler, yonetmelik politikalarina
eklenmesi Onerilen, maddeler halinde sunulmustur. Pandemi siirecinde, insanlarin can
saghgr kadar, mevcut kaynaklarin ve sistemin devamlliginin da korunmasi
gerekmektedir. Glinlimiizde pandemi ortadan kalksa bile, toplumun farkindalig1 ve
gelecek salgin ya da pandemilere hazirlik siirecektir.

Anahtar Kelimeler: Sosyal Mesafe, Pandemi, Mekan Degisimi, Esneklik
1.GIRIS

Insanlik tarihi boyunca salgin hastaliklar biiyiik olaylara sebep olmustur. Diinya
tarihinde yonetim ve yasam degisikliklerine yol agan ve kiiresel etkileri olan saghk
olaylaridir. En biiytlik ¢capta yasanan ornekleriyle bu etkileri gormek miimkiin olmustur.
Tarihteki salginlar, beslenmeden mimariye ve hatta imparatorluklarin yikimina kadar
bircok konuda yeni gelismelerin nedeni kabul edilmistir. Bugiine kadar goriilen salgin
hastaliklardan insanlik tarihine en ¢ok etki edenler veba, kolera, tifiis, ¢igek, ebola ve grip
oldugu bilinmektedir. Bu salgin hastaliklar kiiresel olarak diinyada yayilip bir ¢ok insanin
oliimiine neden olmustur (Covid-19 Kiiresel Salgin Degerlendirme Raporu TUBA, 2020:
41). Ginumuzde koronaviriis (COVID-19) salgini da bu salgin hastaliklar listesine
eklenmistir. COVID-19 ilk kez Aralik 2019 yilinda Cin’in Wuhan kentinde fark edilmistir
ve diinyanin en 6nemli saglik sorunu haline gelmistir. COVID-19 salgini, daha 6nceki
salginlardan daha etkili ve hizli bir sekilde tiim diinyaya yayilim gostermistir. Diinya
saghk orgitl, 30 Ocak 2020°de ‘Ulusal Halk Saghligi Acil Durumu, 11 Mart 2020’de
‘Pandemi’ ilan etmistir. Diinya Saghk Orgiitiine (DSO) gore salgin belirli bir bolgede belirli
bir grup insan arasinda belirli bir siire icinde beklenenden daha fazla hastalik vakasi
meydana gelmesidir ve salginlar genellikle kisiden kisiye temas, hayvandan insana temas
veya diger ortamlardan bulasan bir enfeksiyondan kaynaklanir. Salgin hastaliklarin genis
alanlara yayilmasi durumunda pandemi olusur. Pandemi, “pandemik hastalik” anlamina
gelen bir isim olarak da kullanilir. DSO daha spesifik olarak pandemiyi “yeni bir hastaligin
diinya ¢apinda yayilmas1” olarak tanimlamaktadir.

Tarihsel agidan pandemik hastaliklarin ge¢misten giiniimiize devam ettigini
gormekteyiz ve ge¢miste yasanan pandemiler toplumlar tzerinde radikal degisimlere
neden olmustur. Bu siirecglerin gelecekte de yasanmasi muhtemeldir ve pandemi ile
sturekli bir yasam kacinilmaz olmaktadir. Bu da gosteriyor ki yasadigimiz mekan
tasarimlarinin bu stireclere cevap vermesi gerekmektedir. Pandemi siirecinde insanlarin
en ¢ok etkilesimde oldugu mekanlarda bulas riski yiiksektir. Insanlarin birbirleriyle
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iletisim ve temas halinde bulunmasi bulagma riskini artirmaktadir. Salginin bu kadar hizl
bir sekilde yayilip pandemiye déniismesi var olan mekan tasarimlarinin bu stirece uygun
diizenlemelerin yapilacak kadar esnek olmadigini ortaya koymustur. Covid-19 pandemisi
surecinde bulas ihtimalinin ylksek oldugu c¢ogu kamusal mekanin kapali kalmasi
insanlarin sosyal hayatlarim1 sinirlandirmak zorunda birakmistir. Bu durum mevcut
kamusal mekan kullaniminin pandemi siirecine uymadigini ve kamusal mekanlarin
degismesi gerekliligini gdstermistir.

Pandemi siirecinde sosyal ve fiziksel mesafenin esneklik baglaminda mekan
kavraminin yeniden ele alinip, bu siirecte insanlarin kullanmak zorunda oldugu birincil
derecede mekanlarda bulas1 azaltmak i¢in gerekli degisimler arastirilmistir. Bu
degisimler oOrnekler tuzerinden incelenmistir.  Mevcut mekanlarda yapilabilecek
degisikliklere uygun esneklik ve yeni yapilacak tasarimlarla nasil diisiiniilmesi
gerektiginin ortaya konulmasi amag¢lanmistir. Calismanin kapsaminda insanlarin
pandemi siirecinde kullanmak zorunda oldugu ve siklikla kullandig1 mekan gruplari ele
alinmistir. Hastane, restoran, ofis ve egitim yapilar1 gibi kamusal mekanlarda sosyal ve
fiziksel mesafe baglami1 goz oOniinde bulundurularak mekan boyutlarinin degisimi
incelenmistir ve drneklerle agiklanmistir. Bu mekanlar pandemi siirecinde degisiklige
ugrayip farkli islev veya diizenlemelerle kullanima baslanmistir. Calisma metodolojisinde
kamusal mekanlar covid-19 dénemi Oncesi ve covid-19 doénemi boyunca kullanim
sekilleri karsilagtirmali olarak analiz edilmistir. Analiz sonucunda insan saghg ve
mekanlarin kullaniminin devami i¢in uygun secenekler belirlenmistir. Sonug¢ olarak bu
degisimler, yonetmelik politikalarina eklenmesi 6nerilen, maddeler halinde sunulmustur.

2. PANDEMi DONEMINDE MEKAN BOYUTLARININ
ESNEKLIK BAGLAMINDA DEGIiSiMi

Pandemi déneminde insanlarin bir araya geldigi ve etkilesimde oldugu mekanlar
kritik bir éneme sahip olmustur. insandan insana bulasin yiiksek oldugu salginlarda,
insanlarin  birbirleriyle mesafeli durmalarini gerektirmistir. Ozellikle kamusal
mekanlarda kisilerin ¢alismak icin ofislere, egitim i¢in okullara, yemek icin restoranlara
ve ihtiyaclarinin karsilanmasi i¢cin marketlere veya alisveris merkezlerine gitmeleri bulas
riskini artirmistir. Boyle bir durumda bulas riskini azaltmak i¢in insanlar arasi1 mesafe
dikkate alinarak mekan icerisinde daha az yogunlukta insanlarin bulunmasi saglanmistir.

Insanlar arasindaki fiziksel mesafe ve mekan kullanimlarin degisimi dikkate
alindiginda mekanlarda esnekligin énemi goriilmiistiir. Ozellikle pandemi gibi belirsiz
olaylarda veya krizlerde mekanlarin esnek tasarlanmasi bu siire¢lere uygun bir ¢6ztiim
olarak gorilmiistiir. Mesafenin artmasi durumunda genisleyebilen ve duruma uygun
adapte olan mekanlar pandemi déoneminde kullanish olmustur. Ayrica bazi mekanlarin
ihtiyaca uygun ¢ok amaclh kullanimi gerekmistir. Mekanlarin bir¢ok isleve hizmet vermesi
daha kaliteli bir kullanim saglamistir.
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Esneklik tanimlamalar analiz edildiginde en ¢ok kullanilan ve en kapsayic1 kavramin
degisim oldugu, bu degisimin mekan, kullanici, fonksiyon, teknoloji ve zamana bagh
degisimler oldugu goriilmektedir (islamoglu ve Usta, 2018). Esnekligin bu degisimlere
cevap vermesi birden fazla ¢6ziim iiretebildigini gostermektedir. i¢ ve dis faktorlere gore
degisim saglayip mekanin daha kullanish ve stirdiiriilebilir olmasini saglamaktadir.

2.1. Hastanelerde Mekansal Degisim

Saglik merkezleri olarak goriilen hastaneler pandemi déneminde kritik hale gelmistir.
Covid-19 hastanelerin girislerinden yogun bakim iinitelerine kadar degisikligin
yapilmasini gerektirdi. Girislerde ayirmalar, bekleme alanlarinda sosyal mesafe
onlemleri, hasta durumuna gore ayirmalar ve hastalar arasi boliimlendirmeler
gerekmistir. Personeller, hastalar ve hasta yakinlarindan olusan bu merkezlerde dogru
diizenleme yapilmadiginda salginin yayilma tehlikesi ytiksektir.

Diinya Saghk Orgiitii tarafindan yayinlanan siddetli akut solunum yolu enfeksiyonu
(SARI) tedavi tesisi tasarimi, bulas riskini azaltmak icin tasarlanan ve var olan
hastanelerin ne tir degisim olmasi gerekliligi ile ilgili onemli bir 6rnektir (Sekil 1). SARI
tedavi merkezi orneginde boliimlere ve risk seviyesine gore ayirmalar goriilmektedir.
Farkli bélimler ve ayirmalar sayesinde bulas riski azaltilip diizenli bir personel ve hasta
akisi saglanmaktadir.

- Personel

Triyaj/Hafif ve orta vakalar/ '
Kisa sireli kals <

Siddetli vakalar

B itk vakatar

Sekil 1. Siddetli Akut Solunum Yolu Enfeksiyonu (SARI) Tedavi Tesisinin temel yerlesim ilkesi (URL-1)
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SARI tedavi tesisinin risk seviyelerine gore yerlesimleri saglanan hastalar, giris
noktasinda maske alabilecekleri ve ellerini yikayabilecekleri alanlar mevcuttur. Ardindan
hastalar farkli bireysel kabinlerden olusan bekleme odalarina yonlendirilir. Bekleme
odalar1 temas ile bulasmay1 azaltmak ve havalandirmayi saglamak amaciyla kapisiz ayri
giris ve cikislara sahiptir. 1 metrelik bir mesafe ve 1.2 metre yiiksekliginde ¢itler ile
hastalar1 personelden ayiran triyaj alaninda, hastalar incelenir (Sekil 2). Tibbi karara
gore hastalar vaka koguslarina veya negatif test edilmeleri durumunda 6zel bir taburcu
odasindan taburcu edilmektedir.

. Hasta girisi

. Resepsiyon
Bekleme odasi
Hasta W.C.

Triyaj

. Ornekleme odalari
Ambulans girisi

. Giyinme/soyunma
. Tek bariyer

[1.2 m yiikseklik]
merkez alani
belirlemektedir.

WEONOOU A WNR

hafif ve orta vakalar
siddetli vakalar

7 kritik vakalar
negatif test edilen hastalar
personel

Sekil 2. SARI tedavi merkezi 6rneginin hasta akigsi ve giristeki birimlerin siralanmasi (URL-1)

Pandemi siirecinde hastanelerde karsilasilan en 6nemli problemlerden birisi de hasta
ve personel ayriminin dogru yapilmamasidir. Personellerin hastanelerde zorunlu veya
goniilli olarak bulunmalari durumunda hastalarla temas ve hastaligin bulasma riski
yuksektir. Boyle bir durumda hastane icerisinde hasta ve personel akisinin dogru
belirlenmesi gerekmektedir. SARI tedavi tesisinde hasta ve personel akis sekli ile temas
ve bulas azaltilmaktadir (Sekil 3).
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Q)

o
5
O

hafif ve orta vakalar
siddetli vakalar

7 kritik vakalar
negatif test edilen hastalar
personel

w{2)
hafif ve orta vakalar ,%)';

siddetli vakalar AL

" kritik vakalar /)
negatif test edilen hastalar
personcl

Sekil 3. SARI tedavi merkezi érneginin birbirinden ayrilan hasta ve personel akist (URL-1)

Hastane bekleme alanlarinin da Covid-19 sonrasi degismesi gerekmektedir. Kisiler
aras1 mesafe dikkate alindiginda daha az oturma yeri ve oturma yerleri arasinda daha
fazla bosluk olmasi gerekmektedir (Sekil 4). Kisi kapasitesi covid-19 6ncesi duruma gore
azalip ayiric1 veya boliicii elemanlarla da temas minimize edilmektedir. Ayrica daha
saglikli ortamlar icin hijyen protokollerinin de artmasi gerekmektedir.
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FPE STATION

Existing Waiting Room (a) Proposed Waiting Room  (b)

Sekil 4. Hastane bekleme alanlarinin a) Covid-19 éncesi ve b) Covid-19 sonrast degisimi (URL-2)

2.2. Restoranlarda Mekansal Degisim

Pandemi yeme-igme mekanlari olan restoranlarda bazi degisimlere neden olmustur.
Bu stirecte cogu restoran belirli bir siire kapali kalmak zorunda kalmistir. Kullanima
devam edilen restoranlarda mekan icerisinde miisterilerin oturma yerleri arasindaki
mesafe artarken okunur bir yol akisinin olmasi 6nem kazanmstir. Ozellikle acik alana
tasinan oturma yerleri restoranlarda 6nem kazanmistir. Sekil 5’de gortldiigi gibi mekan
icerisinde fiziksel mesafeye dikkat edilerek oturma diizenlenip diizenli bir yol akisi
saglanmistir. A¢ik alanda ise ayirici cam bolmelerle mesafe korunup oturma yerleri
diizenlenmistir. Boylece salginin insanlara bulasma riski azaltilmis olmaktadir.

=

Sekil 5. Pandemi stirecinde yeme-icme mekanlarindaki degisimler, solda ic mekan gériiniimii Leipzig, sagda
dis mekan gériintimii Diisseldorf, Almanya (Kiibra Kochan arsivi, 2020)
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Cin'in Guangzhou kentinde yeni yil yemegi icin bir restoranda toplanan insanlarin
uygun fiziksel mesafe dikkate alinmadan ve dogal havalandirma olmaksizin vakit
gecirmeleri, restoranda enfekte olan bir Kkisinin diger insanlara da hastalhigl
bulastirmasina neden olmustur. Ayrica aynt mekanda kalis siiresinin artmas1 durumunda
bulas riski de artmaktadir. Boyle bir mekanda alinan bazi 6nlemlerle bulasma riski
distirilebilir veya 6nlenebilir (Sekil 6).

(b)

(a) M@
10 people infected with Covid-19 Infected WY N
in the entire restaurant 75 minutes

Insanlan rahatsiz edecek kadar
sicak veya sofuk hissettirse bile
pencercleri agm

Patlent 0 53 minutes

-y

. €3 | I mekan toplanmalaninin
boyutunu azaltin

\ | insanlar arasindaki
Pt i - AL mesafeyi artmn

Mamkan oldugunca
ctkinligi i yapm

Sekil 6. a) Restoranda mevcut oturma diizeni ve klimanin etkisi ile hastaligin diger insanlara yayilimi b)
zamanin artmasti ile bulasin artmasi c¢) Restoranda bulasma riskini azaltan bazi oneriler (URL-3)

MASS Tasarim Grubu Boston’daki Porto restoranin Covid-19 sonrasi yeniden agilmasi
icin restoranda bazi degisimler lizerine bir ¢alisma yapmistir. Sosyal mesafe oénlemleri
dikkate alinip oturma yerleri acik alana dogru yayilim gostermistir. Mekan icerisindeki
azalan oturma yerlerini a¢ik alana dogru tasiyarak telafisi edilmis ve a¢ik alanda daha
saglikli oturma yerleri elde edilmistir. Restoranda halka acik bolgelerdeki servis ve yemek
hazirlama boliimii ise kirlenme olasilig1 yliksek olan yerlerden tasinip daha korunakl ve
hijyenik alanlara aktarilmigtir. Kamusal mekan ile mutfak b6liimiiniin birbirinden
ayrilmasi icin tampon bolge olarak degisim boélgesi eklenmistir. Ayrica mutfak
alanlarinda, teslimat alimlarinda ve halka a¢ik oturma alanlarinda hijyen protokollerine
dikkat edilmistir (Sekil 7).
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1
s 1
1 L% X%
' Post-COVID (COVID-Sonrasi) I l o
: Capacity: prepped meals, take-out, and e A tept Yeni degisim bolgesi, kamusal ve
1 dine-in capacity o s R mutfak alanlari arasinda bir tampon
: l AR gérevi gorir; asansore bitisik
' Dining: 4070 sf - - : mevcut bar ve servis alani bu
. : - isleve hizmet edecek sekilde
! Exchange: 960 sf donlisecektir.
1
! Kitchen: 761 sf Genisletilmis agik oturma, yemek
¢ salonunda kaybolan oturma yerini
, *#ofseats: 150 telafi etmek igin genisler. Kanopiler
. ve hareketli I1sitma lambalar dig
1 mekan mevsimini daha serin aylara
; uzatir.
;
1
Today O current (Simdiki)
Capacity: prepped meals
Dining: 0 sf
Mobilyalarin gogu 6zel yemek
Exchange: 50 sf odasinda ve veranda da
saklanmaktadir. Yemek alaninin
Kitchen: 2380 sf buyiik bir kismi kirlenmeyi énlemek
icin hizmetten ¢ikarildi.
March 28 () #of seats: O
Began Yemek alimlari girig
meal holiinde tek sira halinde
prep gerceklesmektedir.
with OTP
March 14 O
?losed Pre-COVID (COVID-Oncesi)
R Capacity: dine-in, take-out
Biing: AvROEr Teslimatlar bina asansérlerinden
Exchange: O sf gelip ve hizlica mutfaga
bosaltiimaktadir.
Kitehens Talnier Halka acik bolgelerdeki servis ve
# of seats: 180 yemek hazirlama odalar
kirlenmeye yatkindir.
July 2016
founded O

Sekil 7. Porto Restoranin Covid-19 sonrasi yeniden agilmasina yénelik mekansal diizenleme (URL-4)

Restoranlar insanlarin yeme-igme ihtiyag¢larin1 karsilamasinin yaninda insanlarla

sosyallesme imkani sunan 6énemli kamusal alanlardir. Kutlamalarda, toplantilarda ve
glinliik hayatta insanlarin siklikla kullandig1 alanlardir. Pandeminin ilk dénemlerinde
cogu restoran isletmeleri kapatilmak zorunda birakilmistir. Bu durum restoran
isletmeleri icin ciddi zorluklar meydana getirmistir. Pandemi siirecine uygun
diizenlemelerin yapilip restoran isletmelerinin yasamlarina devam etmesi
gerekmektedir. Bunun i¢in restoran isletmelerinin dengeli bir sekilde stirdiirtilebilmesi
icin baz1 degisim protokollerinin uygulanmasi gerekmektedir. Tablo 1’de MASS tasarim
grubunun restoranlarin yeniden agilmasi igin belirledigi bazi tasarim stratejileri
verilmistir.
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Tablo 1: MASS Tasarim Grubunun restoranlarin giivenli ve canli bir sekilde yeniden ag¢ilmasina rehberlik

eden tasarim

stratejileri (URL-4)

Ol

Gida giivenligi ve hijyen protokollerini mekanlarda yeniden ele almak
Restoranlarda temiz gida giivenligine ve miisteri ile personelin hijyen temizligine dnem
verilmeli. Restoranlar; damlacik yayilmasini sinirlamak i¢in sira bosluklari olusturma,
yuzeyler yoluyla bulagsmay1 azaltma, hava yoluyla bulasan enfeksiyon kontroliinii saglama,
tuvalet ve el yikama yerlerinin yeniden diisiiniilmesi gibi klinik protokolleri kendi alanlarinda
basarili bir sekilde uyarlanmali.

|1

X|(]
Q

Esnek yeniden yapilandirma géz 6niinde bulundurularak restoran alanlarini
diizenlemek Temel olarak, her restoran teslimi, musteri teslimini, don ve degistir
prosediirlerini, havalandirmali depolama ve pisirmeyi ve kontamine
malzemelerin atilmasini kontrol etmek i¢in degisim boélgeleri belirlemelidir. Teslimat & paket
acma, pisirme & tiiketme, varis & temizlik gibi bolgeler bir restoranin mevcut alanlari
boyunca personelin, misafirlerin ve yiyeceklerin yeniden yapilandirmasi ve akisi gézden
gecirilmelidir.

(=0
0

|

Restoranlarda masalar arasindaki mesafe ve ayiricilari yeniden diisiinmek
Mevcut restoran ortamlarinda yemek yiyenlerin 6 feet (1.8 metre) ayr1 kalmasini zorunlu
kilmak, ¢ogu durumda mekana bagl olarak yemek yiyenlerin sayisini % 50 -%70 oraninda
azaltacagindan miimkiin degildir. Farkli restoran oturma tiirleri ve esnetilme ile restoranlar
yerinde yemege giivenli bir sekilde dénebilir.

Sokaga dogru genisleyerek restoranin kamusal alandaki roliinii geri kazanmak
Her tiirden restoran bir kamu hizmeti sunar. Yerel yonetimler ve politika yapicilar, kamusal

alanlarimizi korumak icin hizli imar degisiklikleri yapmalidir; restoranlarin 6niindeki
engellerin indirilmesi, agik oturma alanlarini otoparklara ve halka acik gecis hakkina
genisletip ve yayalar ile bisikletliler i¢cin daha fazla alan olusturmalidir.

f

Giiven icin tasarlamak
Restoranlara asilmis gorsel sinif isaretleri, gecmiste standartlastirilmis ve izlenen uyumluluk
konusunda giiven saglamistir. Sef tiniformalar1 ve agik mutfaklar, giivenli ve temiz gida
islemenin goriinmez eylemini goriiniir kilan tasarim stratejileridir. Salgin iletimi ile ilgili hizla
gelisen kanitlara uyum, hem restoran ¢alisanlarindan hem de yemek yiyenlerden ve
misafirlerden goriiniir ve okunakli hale getirilmelidir.

2.3. Ofislerde Mekansal Degisim

Ofislerde insanlarin toplanmasi ve birbirlerine yakin mesafede ¢alismalari covid-19
pandemisinin hizli bir sekilde yayillmasina neden olmustur. Pandemi 6ncesi yaygin olarak
kullanilan acik ofis tasarimlar salgini bulastirma acisindan korunmasiz oldugu icin
olumsuz degerlendirilmistir. Pandemi siirecinde ise ¢ogu ofis kapali tutulup g¢alisanlar
evden devam etmek durumunda kalmistir.
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Giney Kore'deki Seul'deki bir ¢agri merkezinin bir katinda insanlar birbirleriyle
yakin temasta ¢alistiklar i¢in o kattaki ¢ok sayida insanin enfekte oldugu goriilmiistiir.
Sekil 8’de goriildiigii gibi cagr1 merkezinin 11. Katinin bir kanadinda hasta kisiye yakin
mesafede oturanlarin ¢ogu enfekte olurken uzak mesafede oturanlarin enfekte olma
ihtimali biraz daha diistiktiir. Mekanda yapilan bazi diizenlemelerle bulasma riski azaltilip
daha giivenli ve saglikl ortamlar olusmaktadir.

Enfelte partikollerin yeniden dolasummdan Toplantlarda veya yiyecek ve igecek
e T AETBi g% alanlannda gahsanlann yogunlagmasindan
o w i 7 kagmmn
11 th floor s
* Tele-galismay: esnek
{ zamanla birlegtirerck
personelin mesafesini
koruyun
1
-
2m
b
Is istasyonlanm zig-zag seklinde \ »
diizenleyin ve her biri arasinda y Fiziksel temastan kagmnm.
sesafe beralon > _ Onceden dezenfeksiyon
€) olmadan is arkadaglan
" arasinda malzeme veya
“ ekipman paylasilmamas
(a) (b)

Sekil 8. a) Cagri merkezinde covid-19 salginin yayilimi b) Ofiste bulasma riskini azaltan bazi éneriler (URL-
2)

Pandeminin etkisiyle is hayati evden dijital ortamlarda devam etmeye baslamistir.
Dijitallesmeyle insanlar ¢alismalarini stirdiiriirken is hayati yeni bir normallesmeyle karsi
karsiya kalmistir. Ofislerde zamani organize etmek, sinirlar1 dogru belirlemek, dogru ekip
ve ekipmani se¢mek 6nemli bir hale gelmistir. Ofisler eskisi gibi sik ve yogun kullanimdan
uzaklasmaktadir. Teknolojik imkanlar kullanilarak hem mekéansal hem de sosyal esnekligi
saglayarak, yeni normali benimseme ve yeniliklere adapte tasarimlar dikkate
alinmaktadir. Gruplar halinde ve doniisiimlii mekan kullanimi, mevcut mekanlarin
kullanimini ve sosyallesmeyi devam ettirecek verimli bir yaklasimdir (Kayan,2020).
Evden calismayla ofis yogunlugu azalip daha giivenli ¢alisma alanlar1 saglanir. Ofis
icerisinde fiziksel mesafe 6nlemleri dikkate alinarak ofis calisanlarin ayirici ve bdéliicii
elemanlarla korunmalari saglanir.

Sekil 9°da gorildiigii gibi PONS + HUOT biyofilik tasarim anlayisiyla diisiintiilmiis
ofiste, acik planda tanimlanan seffaf pleksiglastan olusturulmus yarim “baloncuklar”
pandemi donemine uygun sinirlayici ama sosyal iletisimi koparmayan tasarim 6rnegi
olarak karsimiza ¢ikmaktadir (Kayan,2020).
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Sekil 9. PONS + HUOT 'un Fiitiiristik Baloncuklu Ofisleri, Paris, Fransa, 2006 (URLS5)

Ofis i¢c mekan tasarimlarinda fiziksel mesafe uygulandiginda i¢ mekan tasarimi
yeniden sekillenmektedir. Saglikli ortam olusmasi agisindan da hijyen standartlari
artmaktadir. Insanlar ofislerde calismak icin geri doéndiigiinde 2020 oncesi gibi
olmayacaktir. Tasarimcilar covid-19 sonrasi ofis tasariminda fiziksel mesafe ve hijyen
standartlar: ile yeni siirdiiriilebilir tasarim yaklasimiyla planlamaktadir. Bu tasarim
yaklasimi ¢evre sorunlarina, konfor, estetik ve maliyetlere dengeli bir ¢6ziim liretmede
insan yasam kalitesini iyilestirmeyi amaglamaktadir (Nediari, 2021). Sekil 10. a) Ofis
diizeni acik calisma alani konseptini kullanmakta olup, alanda tam bolmeli sadece bir
toplant1 odas1 bulunmaktadir. 64 ¢alisma kapasitesi bulunmaktadir. b) Vitra tasarimcilari
covid-19 sonrasi giivenli tasarim diisiincesini uygulayarak yeni bir ofis diizeni 6nermistir.
Zikzag ve dama tahtasi ile ayrismalar yapilarak 25 ¢alisma kapasitesine diistirilmiusttr.
Tablo 2’ de tasarima iligkin degisiklikler gostermektedir.

{. il o CREY ¢ £8 <

e 1 L] T LR L s

it

a)

Sekil 10. a) Covid-19 éncesi mevcut ofis diizeni ve b) Covid-19 sonrasi tasarim icin 6nerilen ofis diizeni
(Nediari, 2021)
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Tablo 2: Covid-19 sonrasi ofis tasarimindaki degisimler (Nediari, 2021)

Calisma masalari arasindaki boslugun artirilmasi

Doluluk oranini azaltmak i¢in sandalye sayisinin azaltilmasi
Calisma masalarinda ayirici olarak yiiksek ayirma ekranin kullanilmasi
Hareketli bélme elemani olarak oynar duvar kullanilmasi
Calisma masalarindaki oturma yerlerinin degisimi
Masalar arasindaki mesafenin artirilip ve 3B ekranlarin eklenmesi

om0 | >

Sekil 11. Belediye binasi avlusunun agik alandaki fiziksel mesafeli oturma diizeni gériintimii, Dessau,

Almanya

(Kiibra Kochan arsivi, 2020)

2.4. Egitim Yapilarinda Mekansal Degisim

Egitim yapilar1 68renciler icin sadece bir 6grenme mekani olmayip sosyallesme
ortami da sunmaktadir. Pandemi stirecinde okullarin kapatilip egitime online devam
edilmesi sosyallesme ortamini olumsuz etkilemistir. Fiziksel mekanin egitimdeki
oneminin farkina varilmistir. Egitim yapilarin pandemi sonrasinda hibrit egitim sistemi
ile yeniden acilmasi éngoriilmektedir. Ogrencinin katihmcilifa, 6grenmeye ve merak
etmeye tesvik eden nitelikli bir fiziksel ortamin 68rencinin egitim ve gelisimindeki buytik
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kolaylastirici etkisi bulunmaktadir. Bunun i¢in yeni normalde egitimin fiziki ortamda
devam edebilmesi icin egitim yapilarinda diizenlemeler gerekmektedir.

Icinde yasadigimiz cag teknoloji ve hiz ¢cag1 oldugu icin her seyin su andakinden daha
hizli degismesi beklenmektedir. Egitim programlarinin hizli degisen teknolojilere ve is
hayatina adaptasyonu saglayacak nesillerin yetistirilmesi seklinde hazirlanmasi
gerekmektedir. Bu nedenle esnek egitim programlari uygulamaya konulmalidir.
Toplumun bu degisim ve gelisim siirecini saglikli bir sekilde yonetebilmesi i¢cin yeni
nesillerin bu yeni hayat tarzina uygun ve esnek yetistirilmesi gerekmektedir. Egitim
sureclerinde bu konunun g6z ardi edilmeden programlamalarda 6zenle iizerinde
durulmasi gerekmektedir (Yiicel, 2020).

Yenilikci egitim yapilari ve okul ortamlari tizerine ¢alisan pabedu ve PAB mimarlik
ekiplerinin pandemi sonrasinda yeniden ac¢ilmasi planlanan okullardaki olasi fiziksel
diizenlemeleri ve yasami1 16 maddede gorsellestirdiler (Sekil 12). Calismada kullanilan
temel kabuller ve veriler asagidaki gibidir;

e Ogrencinin, ders dis1 zamanlarda da vakit gegirebilecegi, sosyallesebilecegi bir
yasam alani olarak kurgulanan sinif, salgin sirasinda okulun temel yapitasidir.

e Normal kosullarda 20-24 6grencinin bulundugu siniflar, salgin stresince
uygulanabilecek hibrit egitim modeliyle 10-12 6grenci tarafindan ayni anda
kullanilabilir.

e Ulkemizde, okullardaki sosyal mesafe kurali, Diinya Saglik Orgiitii'niin
tavsiyesi 15181nda, en az 1 metre olarak tanimlanmis olsa da; ¢alismamizda,
egitimde oncii bircok diinya iilkesinin benimsedigi mesafe olan 1,8 metre (6
feet) baz alinmistir. Gorsellerde 6grenci ve 6gretmenler etrafinda olusan 1,8
metre ¢capindaki kesik ¢izgili daireler, bu mesafeye dikkat cekmektedir.

e Salgin siiresince, mevcut veriler ve kabuller, yeni arastirmalar ve deneyimlerle
degisebilir, gelistirilebilir.
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www.pabedu.com
© 2020 pabedu & PAB Mimarhik

Sekil 12. Pandemi sonrasi hibrit egitim senaryosunda okul hayatindan goriintimler ve dneriler, pabedu &
PAB Mimarlik (URL-6)

3. SONUC VE ONERILER

Pandemi siirecinde, insanlarin can saghig1 kadar, mevcut kaynaklarin ve sistemin
devamlihginin da korunmasi gerekmektedir. insanin yasadigi ve icinde bulundugu
ortamin giivenli ve saglikli olmasi gecirilen zamani daha kaliteli ve psikolojik olarak daha
rahat sosyallesme imkani saglayacaktir. Gliniimiizde pandemi ortadan kalksa bile,
toplumun farkindaligi ve gelecek salgin ya da pandemilere hazirhk siirecektir. Insanin yer
aldigi tim mekanlarda saglik daha onemli bir konuma erisecektir. Arastirmalar
sonucunda pandemi sonrasi yeni diizenlemeler, yonetmelik politikalarina eklenmesi
onerilen, maddeler halinde Tablo 3’de verilmistir.
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Tablo 3: Pandemi sonrasindaki mekan degisimlerinde, yénetmelik politikalarina eklenmesi
6nerilen maddeleri

©

[

Uygun fiziksel mesafenin korunmasi
Uygun fiziksel mesafelendirme hayati énem tasimaktadir. Bunun icin DSO
kaynaklarina gore kisiler arasinda en az 1 metre mesafe birakmak gerekmektedir.
Ama birgok tilkede benimsenen ve kullanilan 1.8 metre mesafe kurali kamusal
mekanlarda 6nerilmektedir. Ayrica oturma alanlarinda ayirici bélmelerle de fiziksel
mesafe korunabilir.

Do

L

Etkili dogal havalandirmanin saglanmasi
Havadaki partikiiller araciligiyla bulasma yaygindir. Havadaki partikiillerin
olusmasini azaltmak i¢in dogal havalandirma énem kazanmaktadir. Restoran, ofis ve
egitim yapilarinda dogal havalandirma zorunluluk haline getirilmelidir ¢ ortamlarda
yukari dogru gii¢clii hava cikisi ve capraz akis ile daha etkili havalandirma saglanabilir.

5

Temas yiizeylerinin azaltilmasi
Temas yoluyla bulasi azaltmak icin mekanlarda minimum esya kullanmak
gerekmektedir. Dokunmasiz teknolojiler ile harekete veya sese duyarli sensorler
kullanilarak temas azaltilabilir. Asansor veya giris kapilart dokunmasiz sensérlerden
faydalanarak agilip kapanabilir.

R

)

Mekanlarda saglik icin hijyen protokollerin artirilmasi
Mekanlarda viriis bulagimini azaltmak i¢in hijyen standartlarinin artmasi
gerekmektedir. Kullanic1 sagliginin korunup daha temiz ve ferah alanlar olusturulur.
Ayrica kolay temizlenebilir ve antimikrobiyal malzemeler de kullanilabilir.

Ortak kullanim alanlarin az kapasiteyle cok sayida tasarlanmasi
Islak hacim, yeme-icme, dinlenme alanlar1 gibi ortak kullanim alanlarinin
kapasitelerinin azaltilarak daha fazla sayida tasarlanabilir. Boylece kalabalik
ortamlarin olusumunu azaltarak daha ¢ok sayida ve kii¢iik birimler halinde
tasarlanmasi saglanir.

Acik alanlara yonelim ve yesil alan gereksiniminin artmasi
Dogayla iliski kurulmasi, temiz hava ve giines 15181indan faydalanmak amaciyla i¢
bahcelerin, balkonlarin ve teraslarin boyut ve say1 olarak artirilmasi saglanmalidir.
Mekanlarda uygun boyutlarda balkon tasarlanmasi zorunluluk haline gelebilir.
Miimkiin olmasi durumunda ag¢ik havada toplantilar1 yapmak ve dogada bulunmak
pandemi stirecinde daha saglikli ve giivenli ortamlar olusturur.

Tek yonlii yaya trafigi uygulamak ve koridor genisligi

I¢ mekanlarda trafik yonlendirilmeli ve tek yonlii olmasina dikkat edilmelidir. Bu bazi

mekanlarda giris-¢ikislarin ayri olmasi ile saglanabilir. Boylece kullanicilar arasindaki
mesafenin azalmasini ve ¢carpisma olasiliklarini azaltacaktir. Koridor genislikleri ise
iki kisinin en az 1.8m aralikla yliriimelerini saglayacak genislikte tasarlanmalidir.

Levha ve isaretlerle yénlendirmek
Fonksiyonlarin okunurlugu ve erisimin kolay olmasi icin levhalarla hareket ve
bekleme isaretleri kullanilarak gereksiz temastan kacinma saglanabilir. Diizenli bir

yol akisi saglanmis olur.
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Esnek mekan ¢6zlimlemelerinin artmasi
Duvarlarin fiziki sinirlari belirlemesinin 6tesinde, mekani zaman ve eylem

kapsaminda iliskilendirerek esnek kullanim saglayan hareketli duvarlar
kullanilmalidir. Etkinin ortadan kalmasi durumunda eski haline dénebilecek
esneklikte olmasi gerekmektedir.

Dijitallesmeyle dontisiimlii islerin ve hibrit egitimin verilmesi
Dijitallesmeyle ofislerde doniisiimlii islerin verilmesi saglanarak calisan yogunlugu
azaltilmaktadir. Boylece calisma mekani daha uygun mesafelerle etkili bir sekilde
tasarlanabilir. Okullarda ise teorik derslerin dijital uygulamali derslerin ise fiziksel
mekan icerisinde verilmesi saglanabilir.
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1.INTRODUCTION

Population growth and increase in human activities lead to excessive consumption
and pollution of resources, and accordingly, the existence of resources in nature is in
danger of being exhausted. One of these endangered resources is water (Adal, S. and Kilig,
M. Y. 2020). The amount of water on Earth; water pollution is gradually decreasing due to
climate change and constructions in water basins. Therefore, our water resources are
under pressure. Today, water scarcity has become a major problem for many countries.
In response to the increasing water demand, the recycling and reuse of treated
wastewater as an alternative water source become more important (Ariman, S. and
Koyuncu, S.).

Global concerns about water scarcity have led to studies and approaches to beneficial
reuse of treated wastewater. Today, in many countries in the world, studies are carried
out on sustainable water resources management and water efficiency in order not to face
bad scenarios. The reclamation and reuse of used water is considered as a globally
accepted solution alternative. Due to the decreasing fresh water resources, the treatment
of waste water with appropriate methods and the evaluation of its reuse in various fields
has become a necessity today. In order to eliminate the shortage of fresh water, the use of
treated wastewater other than drinking water is encouraged. Studies show that treated
domestic and industrial wastewater can be used in many areas such as agriculture,
aquaculture, industrial, domestic and recreational use in many parts of the world,
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especially in regions under pressure in terms of drought (Maryam, B. and Biiytlikglingor,
H., 2019). Therefore, limited quality water is becoming an increasingly important
component of agricultural water resources worldwide, especially in water-scarce
countries. The United Nations states that only 2.5% of the world's water reserves are
freshwater and that within 25 years, two-thirds of the world's population will have to live
in drought-stricken regions.

The main countries that recycle their wastewater, which is an alternative solution to
meet the water demand, are; United States, South Africa, Israel, Southern Cyprus, Greece,
Jordan, Kuwait, Tunisia, Egypt, Algeria, Bahrain, United Arab Emirates, Iran, Iragq,
Lebanon, Libya, Qatar, Morocco, Oman, Saudi Arabia, Syria, Namibia , Yemen, Tajikistan,
Turkmenistan, Kyrgyzstan, Australia, Mexico, Argentina, Sili, Brazil, Belgium, France, Italy,
China, India and Japan. Increasing trend in water recovery; as a vital component for
integrated water resource management and sustainable development, not only in drought
and water-stressed areas; It is to reclaim water in regions where water resources are rich
and to reduce the tendency towards fresh water resources. In regions with high rainfall,
water supply can be difficult due to transportation or pumping costs, which highlights the
recycling and use of wastewater as an important water resource. The successful
development of wastewater reuse is closely related to the establishment of a wastewater
treatment plant, integrated water resources management, economic and financial
analysis and public acceptance. With the reuse of wastewater, the consumption of fresh
water resources is reduced and the environmental effects of the discharged treated
wastewater are minimized (Ariman, S. and Koyuncu, S.).

The main purpose of this study is to evaluate the public attitude towards the wider
use of treated wastewater in Sanliurfa, while (1) assessing the knowledge about the water
scarcity problem; (2) testing public attitudes towards the reuse of wastewater in
agriculture, industry, commerce and other uses depending on gender, age, education level
and income; and (3) identify the drivers behind accepting wastewater reuse incentives
and barriers to treated wastewater reuse.

2. THE IMPORTANCE OF WASTEWATER RECLAMATION
AND REUSE

Water is the most basic source of all living things on earth. This resource is being
destroyed due to climate change, rapid urbanization, industrialization, rapid population
growth, discharge of partially treated wastewater into water bodies. This clearly shows
that many countries will face water stress in the future. In order to prevent the
destruction of existing water resources, the recovery and reuse of treated wastewater has
come to the fore. Under the influence of climate change, water recycling, like an
alternative water source, should be seen as a necessity, not an option. Turkey has great
potential in the reuse of wastewater to protect freshwater resources. Water reuse
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practices have become an increasingly important issue in Turkey. However, some factors
are a major obstacle. These; rapid adaptation of urban life, inadequate guidelines for
wastewater reuse programs, slow progress of projects, limited commercial development
of recycled water and lack of public awareness, lack of awareness among people. In order
to overcome these obstacles, planning, integrated management, developing projects for
reuse and recycling, and most importantly, scientists and managers should pay attention
to this important issue. Necessary trainings, surveys, press and publication organs can be
used to raise public awareness.

Today, the world such as Switzerland, Australia, Singapore, South Africa, Tunisia and
Cyprus are fully undertaking most of the wastewater reuse projects. There are many
countries with insufficient fresh water resources and successful efforts to meet water
demands. These; countries such as Israel, Saudi Arabia, Qatar and Kuwait in the east. Saudi
Arabia recycles 83% of wastewater in wastewater reuse plants (Sahin, N. I. and Manioglu,
G.2011).

3. REUSE AREAS OF TREATED WASTEWATER

3.1 Domestic Reuse

Domestic wastewater, which has been the subject of the agenda in recent years;
Although it is not polluting, it is handled as re-evaluation and making it suitable for use. It
has come to the fore that domestic wastewater should be separated according to its
source and characteristics, treated appropriately and reused. Domestic wastewater,
which is one of today's issues, should not be considered as a pollutant, but as a resource
that can be reused as a result of recycling processes. According to this phenomenon, the
idea of treating domestic wastewater by separating it according to its own characteristics
and treating it at the source was put forward (Karahan, A. 2011).

Gray water has the least polluting feature among the water types. After the necessary
treatment, it is used for irrigation purposes or as groundwater feeding. Reuse of treated
gray water as utility water will have positive effects on the protection of water resources.
The main sources of gray water are the waters produced by the use of kitchens, showers,
bathrooms, sinks, dishwashers and washing machines. Water other than gray water, that
is, toilet water, is defined as black water. Gray water is divided into two as slightly polluted
gray water and highly polluted gray water. Less polluted gray water is the wastewater
generated from the use of bathrooms, washbasins, and showers, and highly polluted gray
waters are waste waters generated as a result of the use of kitchen and washing machines.
Approximately 75% of the domestic wastewater is gray water and when we look at it by
volume, it constitutes the largest amount of domestic wastewater (www.wikipedia.org).
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The use of treated gray water as potable water contributes to the protection of water
resources and positively affects the water balance in nature (Boyjoo, Y., Pareek, V. K. and
Ang, M. 2013). Gray water is used for garden and landscape irrigation in Syria, South
Africa and Australia, and for irrigating fruit trees in Israel (Ustl'jn G.E. and Tirpanci A,
2015). However, it is recommended that gray water be used by treating it instead of using
it directly. It has been stated that when gray water is used directly, the chemicals
contained in gray water can harm plants. Depending on the pollution content in gray
water treatment, chemical, physical or biological treatment methods can be preferred to
provide the desired treatment efficiency. In this type of wastewater, sedimentation and
filtration processes are applied as physical methods. Ion exchangers, granular activated
carbon, electrocoagulation, photocatalytic oxidation methods are used as chemical
treatment technologies. However, in order to prevent the use of chemicals, gray water
treatment can also be provided with the method of biological treatment technologies.
Biological treatment methods used; rotary biological reactor, sequential batch reactor,
membrane bioreactor, artificial wetland technologies. In order to achieve the desired
treatment efficiency in other treatment processes for water recovery, some pre-
treatments (filtration or precipitation, etc.) and secondary (final) processes (UV or
disinfection with chlorine, etc.) should be used (Sahin N.I. and Manioglu G., 2011).

3.1.2 Rain wate

Today, due to the pollution and rapid consumption of natural clean water resources,
the issue of treating and using rain water in addition to the treatment and reuse of gray
water has emerged (Silkin, H., 2014). In airports, military areas, stadiums, and touristic
facilities, collecting rain water with a simple system, subjecting it to an efficient treatment
process and making it suitable for use are among the measures that can be applied in
terms of water conservation.

All water sources are actually rainwater. The only difference that separates the
different rain harvesting practices has to do with how you capture and store water.
Although the practice of holding rainwater in dams far from the city center has been
adopted until now, today this approach is changing with the approach that cities and rural
areas can be catchment areas. Roofs, sidewalks and entire urban and rural areas are seen
as water supply areas (Yasar, A. and Dogan, E. C.).

3.2 Municipal Reuse

With the rapid development of technology, the use of treated municpal wastewater
for irrigation purposes is seen as a great potential water source in the recent period when
the need for urban, agricultural, industrial and recreational water has increased.
Municipal wastewater refers to the mixture of domestic wastewater with industrial
wastewater and/or rain water. Treated municipal wastewater is among the best sources
of irrigation water for sustainable water management due to its high volume, applicability
and well-known quality characteristics (Bingiil, Z. and Altikat, A. 2017).
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3.3 Agricultural Reuse

The use of water is necessary for the realization of agricultural activities, and it is
known that if it is not used consciously and correctly, it will cause many problems. Due to
the high water consumption in agriculture, treated wastewater is used as an alternative
source in order to ensure the sustainability and effective management of clean water
resources (Topag, F. 0. 2020). In recent years, 70-90% of the irrigation water needs in
the vast majority of arid climatic regions have been obtained from recycled water. In our
country, the effluent of treatment plants in the Aegean and Mediterranean regions is
collected in stabilization pools and used for agricultural irrigation purposes. Treated
wastewater is used for many different purposes apart from agricultural irrigation.
Wastewater to be used for agricultural purposes is generally of domestic origin, and food
industry wastewater is also used in a controlled manner (Adaly, S. and Kilig, M. Y. 2020).

4. ECONOMETRIC METODOLOGY AND ANALYSIS

4.1. Qualitative Choice Models

Qualitative variables are categorical variables with no numerical value. Qualitative
dependent variables arise from economic behaviors that are categorical in nature or arise
from classification made during observation. Examples of situations where the dependent
variable is a qualitative variable are: Household decisions such as buying a house or
furniture, decisions on whether to join the workforce or a union in the labor market, the
decision of which party an individual will vote for in the elections . Models that contain
two or more dependent variables of this type are called by many different names such as
Qualitative Choice Models, Discrete Choice Models, Qualitative Response Models,
Qualitative Dependent Variable Models (McFadden, 1984:1396).

Although linear regression models are useful in modeling many types of data, the
dependent variable must be normally distributed in order to be used. The linear
regression model is not suitable when the dependent variable contains two or more
qualitative preferences. Various methods are used in estimating qualitative preference
models due to the inadequacy of linear regression methods (Koop, 2003:209).

In the regression model where one or more independent variables are binary, these
variables can be modeled and explained as dummy variables. When the dependent
variable is a binary qualitative variable, binary preference models are used because the
application of the linear regression model is complex. In binary choice models, it is
assumed that individuals make a choice between two alternatives depending on their
individual characteristics. For example, in the case of buying a house, the age, income,
education level, occupation and size of the family play an important role. The aim here is
to find the relationship between a set of behaviors that define an individual and the
probability of that individual making a given choice. In general, the most used binary
choice models are linear probability, logit and probit models (Akin, 2002:15).
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Figure 1. Binary Choice Models

4.2. Logit Model

The Logit model was introduced in 1944 by ]. Berkson in his work in biometrics
(Cramer, 2003:10). The logit model is based on the cumulative logistic distribution
function. The cumulative logistic distribution function is as follows:

P = Fla+ ) =y (1)

1

P=F(Z)=
=F(Z0) 1+e

2)

As seen in the above equation, unlike LPM, Pi is non-linear in terms of both X's and
parameters, which causes a specification problem. This shows that the OLS method

cannot be used. However, this equation can be linearized as shown below (Gujarati,
2004:595-596):

P= including, 1-P)= has been. 3
' 1l+e™® : d=F) 1+e” ®)
P 1+e

! = = 4

1-P 1l+e™ @

The above Pi /(1- Pi ) ratio is called the difference ratio (odds-ratio). When the
logarithm of both sides of equation (4) is taken, the logit model is obtained;

P l_, _
Li = |I’{ﬁj = Zi —05+,B’Xi (5)

4.3.Data Set

The survey form used in the study was designed to cover individuals over the age of
15 living in the city center and to comprehensively address their educational status,
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information about their marriage, number of children, family size, employment status of
themselves and their spouses, income levels, etc. and especially their knowledge, opinions
and thoughts about the use of waste water. The questionnaire forms used in the study
were carefully selected and some of them were filled in by face-to-face interview method
by the interviewers who were trained in this field.

The research was carried out to cover the city center of Sanlurfa. In the selection of
the sample size to be taken in the study due to the current metropolitan status of Sanliurfa
province, the population sizes of TURKSTAT's Address Based Population Registration
System (ABPRS) were taken as criteria. Accordingly, the population of the people living in
the city center of Sanlurfa was taken as N= 1006013 and the convenience sampling
method, which is used to create ideas, understanding or hypotheses, was used in
determining the sample.

A multiple-choice questionnaire was created to assess public acceptance and attitude
towards promoting the reuse of treated wastewater in Sanlurfa. The survey form used in
the study was designed to cover individuals over the age of 15 living in the city center and
to comprehensively address their educational status, information about their marriage,
number of children, family size, employment status of themselves and their spouses,
income levels, etc. and especially their knowledge, opinions and thoughts about the use of
waste water. In order to provide sufficient sample information, some of the
questionnaires were provided through online participation.

The research was carried out to cover the city center of Sanliurfa. In the selection of
the sample size to be taken in the study due to the current metropolitan status of Sanlurfa
province, the population sizes of TURKSTAT's Address Based Population Registration
System (ABPRS) were taken as criteria.

In the study, a questionnaire was applied to 247 people in the city center. Accordingly,
sampling quotas were determined according to the ratio of the population of the central
districts to the total population of Sanliurfa city center. Figure 1 shows the population size
and location of the places where the survey was applied by districts of Sanhurfa city
center.
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Figure 2. Urban Population to which the Survey was Applied

The selection of the subjects participating in the survey consists of individuals aged
15 and over living in the city center of Sanlurfa. The survey data obtained as a result of
the field application were carefully computerized and for this purpose, the widely used
SPSS statistics and STATA 16 package program were used. The data introduced to the
program were made ready for analysis and analyzed with the help of various statistical
techniques such as frequency distribution analysis. Analysis results were presented in the
form of tables and graphs and reported.

4.4 Research Findings

The first part of the questionnaire consists of demographic information about the
participants. The second part includes the awareness of the reuse of treated wastewater
and the measures taken to use water prudently, along with the participants' knowledge
of wastewater, reuse of treated wastewater, and attitudes and behaviors towards belief
in the safety criteria of treated wastewater. The demographic information about the
gender, marital status, age, education, income and place of residence of the participants
participating in the research and the statistical information of the variables regarding the
reuse of wastewater are given in Table 1.
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Demographic Information | N Percent
Sex
Female 120 48.58
Male 127 51.42
Marital Status
Married 141 57.09
Single 106 4291
Age
20 and below 8 3.24
21-30 102 41.30
31-40 87 35.22
41-50 38 15.38
50 and above 12 4.86
Place of Residence
Haliliye 73 29.55
Karakopri 118 47.77
Eyyiibiye 56 22.67
Mother’s Education Status
Unschooled 95 38.46
Elementary School 85 34.41
Secondary School 28 11.34
High School or Higher 39 15.79
Monthly Income
Monthly Income | 247
Waste Water Reuse
What to do if the water runs out? precautions should be 92 375
taken
What to do if the water runs out?. it will be the end of the 155 62.75
world and life
For checking quality of water, it is necessary to look at the
: oo 98 39.68
price and indicator parameters
For checking quality of water, it is necessary to look at the 149 60.32
smell and clarity
I know the treated wastewater very well 24 9.72
I know treated wastewater 181 73.28
I do not know the treated wastewater 42 17.00
[ strongly support the use of treated wastewater to irrigate 112 45.34
food crops.
[ support the use of treated wastewater for irrigation of 93 37,65
food crops
[ do not support the use of treated wastewater to irrigate 42 17.00
food crops
If the treated wastewater is as gf)od as drinking water, I can 94 38.06
drink it.
I can drink the treated wastewater if it is guaranteed by the
o S 93 37.65
guarantor institutions to be drinking water.
If the process of converting treated wastewater into
. : : 60 24.29
drinking water is shown, I can drink
The most important reason preventing the acceptance of 247
treated wastewater is the risk of infectious diseases.
The public should be encouraged to use treated 247
wastewater as an additional source of water.
The most important reason preventing the acceptance of
treated wastewater is the possibility that the water may be 247

polluted.
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According to the information given in Table 1. 49% of the participants are female,
51% are male, 57% are married and 43% are single. According to age information, 3% of
the respondents are under the age of 20, 41% are 21-30 years old, 35% are 31-40 years
old, 15% are 41-50 years old, 5% are 50 and over. The distribution by districts in the inner
city center as a place of residence is as follows: Karakopri 48%, Haliliye 29%, Eyyitibiye
23%. The information of the person participating in the survey was not included because
it was found to be insignificant in the model. When the educational status of the mothers
of the respondents was examined, it was seen that 38% had never been to school, 34%
were primary school graduates, 11% were secondary school graduates, and 16% were
high school or higher graduates. For the individuals participating in the survey, monthly
income information was taken as a continuous variable.

The descriptive statistics of the information to determine the views of the public on
the reuse of treated wastewater are as follows: To the question of what should be done if
the water runs out, the answer "precautions should be taken" was 37%, and the answer
"it will be the end of the world and life" was 63%. To the question about the criteria to be
considered for quality water, the answer "it is necessary to look at the price and indicator
parameters" was 40%, and the answer "it is necessary to look at the smell and clarity"
was 60%. To the question about the level of knowledge about treated wastewater, the
answer "l know very well" was 10%, the answer "I know for the level of knowledge about
treated wastewater"” was 73%, and the answer "I do not know" was 17%. To the question
of using treated wastewater for irrigation of food plants, the answer of "I strongly
support” was 45%, the answer "I support" was 38%, and the answer "I do not support”
was 17%. To the question of how you would agree to use treated wastewater as drinking
water, 38% said "I can drink it if it is of as good quality as drinking water", 38% said "I
can drink it if it is guaranteed by the guarantor institutions”, and 24% said "If the process
of converting treated wastewater into drinking water is shown, I can drink.” The variables
related to the questions that were not categorized in the study and used as continuous
variables are as follows: the most important reason preventing the acceptance of treated
wastewater is the risk of infectious diseases, the most important reason preventing the
acceptance of treated wastewater is the possibility that the water may be polluted, and
the public should be encouraged to use treated wastewater as an additional water source.

In the study, the variable "Do you agree to use treated wastewater?" was used as the
dependent variable for the binary choice model. The binary dependent variable is categorized
in two situations as follows.

R/

¢ Do you agree to use treated wastewater?
% 11agree to use treated wastewater
% 01Idonotagree to use treated wastewater

The results of the econometric analysis performed with the data set provided as a
result of the research are given in Table 2.
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Table 2. Reuse of Treated Waste Water - Logit Model Estimation Results

Variable Coef. z dy/dx y/
Sex
Femalel 0.6263 1.27 0.0504 1.28
Marital Status
Married 0.1522 0.29 0.0119 0.30
Age Variable
Age21 30 -1.4102 -1.63* -0.1059 -1.55*
Age31_40 -1.5891 -1.69* -0.1098 -1.54*
Age41_50 -1.6923 -1.66* -0.0876 -2.09**
Age50_and higher -1.3798 -0.97 -0.0673 -1.63*
Place of Residence Variable
Haliliye -1.8084 -2.54%** -0.1137 -2.86%**
Karakopri -0.8778 -1.64* -0.0696 -1.51*
Mother’s Education Status
Unschooled 1.2587 1.61* 0.1157 1.22
Elementary School 0.9490 1.08 0.0863 0.95
Secondary School 1.8549 1.92%* 0.2585 1.35
Monthly Income
Monthly Income | 04116 | 2.18* 0.0326 2.18**
Waste Water Reuse
What to d(? if the water runs out? 0.0827 018 0.0066 0.861
precautions should be taken
For checking qu.allty of yvat.er, it is necessary to look 04712 -0.89 -0.0360 0.349
at the price and indicator parameters
I know the treated wastewater very well -1.0405 -0.92 -0.0593 0.183
I do not know the treated wastewater 0.9352 1.64* 0.0962 0.191
[ strongly suppo.rt Fhe use of treated wastewater to 23043 .3.g%kx -0.1866 0,001+
irrigate food crops.
Artilmis atik suyun gida bltlelI}ln sulanmasinda 16348 .3.01%%* 01165 0,006+
kullanilmasini destekliyorum
If the treated wastewater is as gpod as drinking -0.8276 1.61* -0.0614 0.108*
water, I can drink it.
[ can drink the treated wastewater if it is
guaranteed by the guarantor institutions to be -1.0447 -1.90** -0.0763 0.053**
drinking water.
The most important reason preventing the
acceptance of treated wastewater is the risk of -0.7069 -2.62%K* -0.0560 0.007***
infectious diseases.
The public should be er?c'ouraged to use treated -0.5008 -2 p1% -0.0397 0,011+
wastewater as an additional source of water.
The most important reason preventing the
acceptance of treated wastewater is the possibility 0.4043 1.69* 0.0320 0.105*
that the water may be polluted.
Invariant 3.3677 1.97** 0.861

NOTE: The “*”, “**” “**” gjgng on probability values indicate that the coefficients are significant at the

10%, 5%, and 1%, respectively.

Base Classes: Male, Single, Age 20 and below, Eyyiibiye, Mother’s Education High
School or Higher, What to do if the water runs out? it will be the end of the world and life,
For checking quality of water, it is necessary to look at the smell and clarity, I know treated
wastewater, I do not support the use of treated wastewater to irrigate food crops, If the
process of converting treated wastewater into drinking water is shown, I can drink.
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According to the findings obtained as a result of the econometric analysis in Table 2.,
the variables of gender and marital status were found to be insignificant. When the age
variable was examined in the study on the reuse of treated wastewater, the results were
significant in all categories according to the basic class “Age 20 and below”, but the
coefficient signs were negative. In other words, the reuse of treated wastewater was not
found acceptable. Similarly, the coefficient results of Haliliye and Karakoprii districts
were found to be significant according to the Eyyiibiye district base class, and the
coefficient signs were found to be negative. As a result, reuse of treated wastewater was
not found acceptable in all categories for the residence. Since the individual's educational
status variable was found to be insignificant, it was not included in the model. Although
the model coefficient results were significant in the mother's educational status variable,
the marginal effects results were insignificant in all categories. The monthly income
variable is included in the model as a continuous variable. The coefficient sign was
positive and statistically significant, and the reuse of treated wastewater was found
acceptable.

In the study, some variables were used to determine the approach and attitude of the
public to this issue. The answer to the question "What should be done if the fresh water
resources on earth are depleted" was found insignificant. In the question "How do you
choose quality water"”, the answer "I look at the price and indicator parameters" was
found insignificant. The coefficients for the choices made in the question "Your level of
knowledge about the reuse of treated wastewater” were found to be insignificant. The
use of treated wastewater for irrigation of food plants was significant in all categories.
The coefficient signs were negative and its use for food plants was found to be
unacceptable in all categories. The coefficient results for the answer "If the treated
wastewater is of as good quality as drinking water or if it is guaranteed by some guarantor
companies, it is drinkable", the coefficient results are significant. However, the coefficient
signs are in the negative direction and this type of water was not found acceptable. The
coefficients of the continuous variables, "The most important reason preventing the
acceptance of treated wastewater, the risk of infectious diseases and the most important
reason preventing the acceptance of treated wastewater, the water being dirty" were
found to be negative and statistically significant. The coefficient of the continuous variable
"Encouraging the public to use treated wastewater in certain areas for an additional water
source" was found to be negative and statistically significant.

5. CONCLUSIONS

Water is one of the most basic needs for living things. Usable water resources in our
world are gradually decreasing. The main reasons for this situation are; rapid population
growth, industrial development and pollution, wrong agricultural activities, unconscious
use and pollution of water resources, and climate change. Under these conditions, most
countries have become water-poor. Turkey is in a better situation than the water-poor
countries, but it lags behind the world countries in terms of the amount of water per
capita. Increasing water consumption in direct proportion to the increasing population
causes the rapid consumption of existing water reserves. The importance of water
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resources is increasing day by day and alternative usable water resources are sought.
Therefore, sustainable water resources management has gained importance and new
approaches need to be developed. In order to reduce water consumption, measures
should be taken to reduce water use, especially for laundry, garden irrigation, toilet
reservoirs and other cleaning works. To decide which method is appropriate, wastewater
treatment methods should be well researched and analyzed. Developing societies should
carry out studies on the recovery and reuse of treated wastewater, and public awareness
should be created. Although water scarcity is present in all its seriousness, the high capital
cost of wastewater reuse and the lack of awareness of reuse in society are a major
obstacle. Generally, traditional centralized wastewater treatment applications are more
common in Turkey, but there are applications such as individual applications (household)
and on-site sewage recycling, gray water recycling applications, rainwater collection and
studies in this area should be concentrated. Likewise, the planning of local governments,
wastewater recycling policies, and raising awareness of the public are also important. The
increasing need for water has increased people's interest in the reuse of water. The
second important future advice is the risk of climate change. Climate change needs to be
fully understood. New policies and regulations should be made to accelerate the recovery
and reuse studies and objectives of treated wastewater.

The main finding of this study is “What happens if you don't have water in your life?”
76% of the participants say that they cannot imagine a life without water. When a serious
water scarcity problem occurred in the country, the people stated that they were not
ready for this situation and did not want to think about such a bad scenario. The Internet
and television are the main sources of information. Therefore, experts should explain the
potential economic benefits of wastewater reuse campaigns to the country, individuals
and the environment through these two media platforms. Questionnaire, “How do you
think good water should be and what are the characteristics of good quality water?” and
“Do you know about the studies on the potability of treated wastewater? What are they?”
The questions were asked as comments and mostly they reported that soft-drinking, clear,
hygienic, odorless, natural, colorless and mineral water is good water. Participants
emphasized that they did not have knowledge about the concept of wastewater (80-85%).
Both genders consider wastewater reuse to be acceptable in applications that do not
involve close personal contact (such as firefighting, car washing, street cleaning, and dust
control). Incentives for the reuse of treated wastewater were listed as reducing pressure
on other water resources and harming the environment; Barriers to reuse are fear of
contagious diseases and water pollution.
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